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Abstract 

As thalassemia is a genetic blood disorder across the whole world and is caused by imbalance in the 

synthesis of globin chains of haemoglobin and excessive breakdown of red blood cell. Thalassemia can be 

divided into two major categories i.e., α-thalassemia and β-thalassemia because of imbalance in the 

synthesis of α &β globin chains of haemoglobin. As thalassemia patient  are not able to make normal 

haemoglobin which is necessary for the production of normal red blood cells, therefore regular blood 

transfusions is only treatment for thalassemia patients because it allows them to lead relatively a normal 

life, but during blood transfusion, patient got various infections like hypersplenism, chronic hepatitis 

(resulting from infection with viruses that cause hepatitis B and/or C), HIV infection, venous thrombosis, 

and osteoporosis, which had been proved to be lethal. Therefore, present study was conducted in 

thalassemia centre of Quetta city (Fatimid foundation) to estimate serum ferritin level and the incidence of 

Hepatitis-B (HBV) and Hepatitis-C (HCV) viral infections in multi-transfused major β- thalassemia 

patients in relation to their consanguinity. During the survey, a total of 100 cases were targeted, in which 

50 individuals were kept in normal and 50 were affected with β- thalassemia major, which was then further 

categories into four ethnic and age groups, gender, age at present, age at diagnosis, blood group, 

pedigree,  their family history and information about their sibs. The observed mean age at thalassemia 

diagnosis was 13 months to four years.  From the obtained results, it had been observed that the mean 
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blood serum ferritin level was found to be high (>500ng/dl) in all β- thalassemia major due to multiple 

blood transfusion. Furthermore, prevalence rate of Hepatitis-B virus (HBV) was 10% and the Hepatitis-C 

virus (HCV) was 30%, hence revealed that incidence of Hepatitis-C virus (HCV) was found to greater than 

Hepatitis-B virus (HBV) in thalassemia major patients.   

 

Key Words: Hepatitis-B Virus (HBV) and Hepatitis-C Virus (HCV), Serum Ferritin, β-thalassemia Major, 

Consanguinity. 

 

Introduction  
 

Thalassemia is a genetic blood disorder in humans. The term “thalassemia” is derived from from a Greek 

word “Thala’s” means The Sea, and “emia” that stands for blood, which is caused by imbalance in the 

synthesis of globin chains of haemoglobin and excessive breakdown of red blood cell. Haemoglobin 

contains of two alpha and two beta chains of globin proteins. These alpha and beta chain relate with one 

another, and each alpha chain has a beta chain partner. Each alpha chain is consists of 141 amino acids, 

while each beta chain contain 146 amino acids. Therefore, If any fault occur in any of the globin’ chains 

than thalassemia disorder is occur. Thalassemia mostly occur due to a variety of molecular defects that 

includes gene deletion under production of mRNA and premature chain termination. There are two major 

types of thalassemia. One type is α- thalassemia that occurs when body face problem producing α-globin, 

when the genes that control the production of α-globin is absent or defective then result in α-thalassemia, 

the gene of the α-globin chain is present at chromosome # 16. Depending on the number of missing α-

globin genes, the silent features of α-thalassemia’s includes; 1. Silent carrier is due to lose of one of the 

four α globin genes; 2. α-thalassemia trait is caused by lose of two genes (both from the same gene pair or 

one from each gene pair); 3. Hemoglobin-H diseases is due to missing of three genes associated with 

moderate anaemia; 4. Hydrops fetalis is the most severe form of α thalassemia due to lack of all the four 

type of genes.     

 

Whereas, the second
 
 type of thalassemia is   β-thalassemia that occur when body face problem producing 

β-globin chain, when the gene that control the production of β-globin is absent or then result in β-

thalassemia occur, the genes of beta globin chain are present at chromosome # 11. β-thalassemia can also 

be further has three types, i.e., (1) “β-thalassemia minor” also called β-thalassemia trait is a heterozygous 

condition in which only one on the two β-globin chain is defective. Is usually a symptomatic, since the 

individual can make some amount of β globin from the effected gene; (2)  “β-thalassemia major” in which 

the individual may be able to produce some amount of β-globin from the affected gene. β-thalassemia 

major is also called “Cooley’s anaemia” is homozygous condition in which both globin Chains are 

defective. The infants born with β-thalassemia major are healthy  at birth since β-globin is not synthesized 

during the fetal development, but they become severe and die within one to two years because frequent 

blood transfusion is required for the child stage. This is also associated with iron over load, which in turn 

may lead to death within 15 to 20 years (Satyanarayana and Chakrapani, 2003). “β-thalassemia intermedia” 

is a clinical condition which is intermediate between the β-thalassemia minor and β-thalassemia major trait. 

β-thalassemia minor and α-thalassemia trait caused by deletion of two α-globin genes are often 

asymptomatic. There is usually a mild microcytic hypo- chronic anaemia; generally these patients have a 

normal life expectancy. Iron deficiency anaemia is usually associated with a similar red blood cells 

appearance and excluded by laboratory test (ferritin level test) (Cunningham et al., 2004; Christoforidis et 

al., 2007; Davison and Kelly, 2008; De Sanctis et al., 2008; Gamberini et al., 2008; Giardina and Forget,  

2008; Langlois et al., 2008; Parker et al., 2009; Farmaki et al., 2010; Origa et al., 2010; Rachmilewitz and 

Giardina, 2011; Kurtoglu et al., 2012).  

 

Pakistan has the highest number of children with transfusion dependent thalassemia in the world due to 

high frequency of gene consanguineous marriages, with high birth rate and large over population (Alwen 

and Modell, 1997; Modell and Darr, 2002; Ali et al., 2008; Atkin et al., 1998; Kingston et al., 2008). 
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Recent studies revealed that very low income status and lack of awareness are also contributing in 

increasing the frequency of this disease (Das and Sangupta, 2008). The carrier rate of β-thalassemia major 

in Pakistan is reported to be 5.3% (Qurat-Ul-Ain et al., 2011). The patients of β-thalassemia may suffered 

from jaundice, fatigue, pale skin, poor feeding, and shortness of breath, skeletal deformities, and small size 

of spleen, anaemia and extra medullary haematopoiesis. The treatments of β-thalassemia patients includes 

regular red blood cell transfusion to support normal growth and development and reduce extra modularly 

haematopoiesis is associated with excessive erythropoiesis (Munir et al., 2013). Patients with β-thalassemia 

major required red blood cell (RBC) transfusion in order to support the normal growth, development and 

reduce extramedullary haematopoiesis (Jamuar et al., 2011). Regular blood transfusion in thalassemia 

patients though improved their overall survival, however, also carries a definite risk of various blood-borne 

virus infections, especially hepatitis viral infection.  Five main types of this viral includes, hepatitis A 

(HAV), hepatitis B (HBV), hepatitis C (HCV), hepatitis D (HDV) and hepatitis E (HEV). Both Hepatitis B 

and C are responsible for blood transfusion transmitted infections (TTIs) in worldwide. Globally, the world 

health organization (WHO) has estimated that 2 billion people are suffering from HBV, while 200 million 

people are infected with HCV. The prevalence of HBV and HCV in blood donors of Pakistan has also been 

reported as ranged from 2.33 to 3.78%, respectively (Abdul-Karim et al., 2009). 

 

Hepatitis A virus (HAV) usually is a benign, self-limited disease with an incubation period of 2 to 6 weeks 

(average 28 days).HAV does not cause chronic hepatitis or a carrier state. Blood borne transmission of 

hepatitis A virus occurs only rarely; therefore donated blood is not routinely screened for this virus. HAV is 

a small, non-envelop, single stranded picornavirus. It reaches the liver from intestinal tract after ingestion, 

replicates in the hepatocytes, and is shed in the bile and faeces. The virus itself does not associated with 

hepatocytes, and hence the liver injury is due to the T-cell mediated response of infected hepatocytes. 

Immunoglobulin M (IgM) and bodies against HAV appear in blood at the onset of symptoms. Detection of 

anti-HAV IgM antibody is the best diagnostic marker for the disease; the prevalence of HAV in the world 

wide is about 40%. Measures for the prevention and management of hepatitis include: administration of 

inactive- virus vaccine given either before exposure, hygienic practices focused on the disposal of human 

wastes and personal hygiene etc. Hepatitis B virus (HBV) belongs to the family of Hepadonavirus, and 

incubation period of 2-6 weeks .Morphologically, hepatitis B can produce all of chronic and acute hepatitis. 

In chronic hepatitis B infection, some hepatocytes may have viral genomes integrates into the host genome, 

hepatitis B virus is diagnosed by the detection of HBsAg or antibody to HBcAg. In Pakistan, HBV 

infection rate is increasing with an estimate of about nine million people living with HBV. The prevalence 

of HBV in blood donors of Pakistan is 4.80% (Khan et al., 2009). This is in addition with high prevalence 

of anaemia, communicable diseases, malnutrition and traumatic injuries. The incubation period of hepatitis 

B virus is 4-26 weeks. Hepatitis C virus (HCV) is a positive –sense single stranded RNA virus belonging to 

the family of Flaviridae. It contains highly conserved 5-end to 3-end terminal regions that flank a single 

open reading frame of nearly 9500 nucleotides that encode structural and non-structural proteins. HCV is 

sub classified into six genotypes, based on the genetic sequence. Moreover, because of the poor fidelity of 

RNA replication, an infected person may carry many HCV variants, called quasispecies. The relationships 

between quasispecies and disease are being investigated, but it seems that high multiplicity of quasispecies 

is associated with worse prognosis. In addition, this variability seriously hampers efforts to develop an 

HCV vaccine. The prevalence of HCV infection among thalassemia patients has been reported to be up to 

60% (Khan et al., 2009).  However, the death rate from HCV will continue to climb for 20 to 25 years, 

because of the decade’s long time between acute infection and liver failure. The major rate of transmission 

is through blood inoculation, with intravenous drug. The incubation period of HCV 2-26 weeks. In the 

retrospective study conducted between 1992 and 2006 0n 128,726 patients, the mortality rate due to HCV 

infection in Pakistan was 63.7 % (Fayyaz et al., 2006). Hepatitis D virus (HDV) belongs to the class 

circular defective ssRNA (hepatovirus; related to picornavirus). The incubation period is ranging from 4-26 

weeks. Hepatitis B virus detection takes place with IgM and IgG antibodies; HDV RNA serum; HDAg in 

liver.  Hepatitis E virus (HEV) belongs to the family of ssRNA (Herpesvirus). The incubation period is 

about 2-6 weeks. Hepatitis E virus detection associated with serum IgM and IgE antibodies respectively 

(Chakravarti et al., 2005; Bernal and Wendon, 2013; Dienstag, 2015).  
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As regular blood transfusion in thalassemia patients can also increase the risk of various blood-borne virus 

infections, especially hepatitis viral infection, therefore, the basic aim of present study was to determine the 

incident of HBV and HCV infections in multi transfused thalassemia patients and hence has revealed 

significant variations in serum ferritin parameters for thalassemia patients. 

 

Materials and Methods 
 

Present study was conducted in Quetta city during the period from August 2015 to November 2015, in 

which the specific unit of thalassemia centre (Fatimid foundation) was visited many times for the data 

collection and survey. The data of 50 patients were collected, in which 27 were males and 23 were females 

by visiting transfusion room. The age of these patients were recorded as 2 to 20 years. Then the thalassemia 

questionnaires were made for getting from demographic information regarding to their gender, age at 

present, age at diagnosis, ethnic group, blood group, specific type of β-thalassemia disease, exact 

relationship between father and mother, their family history and information about their sibs.  

 
The collected information was also analysed for the study of consanguinity. The information which was 

collected from all patients, β-thalassemia major was considered as inclusion criteria, patients with α-

thalassemia major, minor and β-thalassemia minor were excluded. 

 

Table 1. Total collected Samples with ages, sex, parent’s relationship of thalassemia patient. 

              

 

 

 

 

 

 

 

 

 

 

 

 

Approximately 5ml of blood was collected from thalassemia patients to find the serum ferritin level. The 

blood was taken through sterilize syringes then transfer it into centrifuge tube and centrifuge it to get the 

serum. Dilute the serum by adding 10ml of distilled water.     

 
Stock solution was prepared by adding 1.0 m of iron (Fe) standard in conical flask and dilute it with 100ml 

of distilled water. From stock solution prepared dilutions of different concentrations like 0.2ml, 0.4ml, 

0.6ml, 0.8ml, 1.0ml, 2.0ml, 3.0ml, 4.0ml then run all these standard dilution and serum dilution on atomic 

absorption spectrophotometer to get the serum ferritin level. 

 

To find the incidence of hepatitis B virus and hepatitis C virus in thalassemia patients  3mL of blood was 

taken through sterilized syringes and transfer it in to centrifuge tube and centrifuge it to get the serum. For 

the detection of HBV and HCV diagnostic kits were used (Figure 1). The sensitivity, specificity and 

accuracy of HBV kits were >99%, 96.7% and 98.3%, while for HCV kits were >99.8%, 99.9% and 99.9%, 

respectively.  

 

For the detection of HCV and HBV virus infections, 10µL and 100µL serum was taken respectively in 

micropipette and pour it in to the specimen well of the HCV and HBV kits, then add 2 drops of buffer in 

the specimen well of HCV kit while no buffer was added into HBV kit and wait for 10 minutes then 

observe the formation of different band if only control band formed than the HBV and HCV was negative, 

S.NO                    VARIABLES NO. OF PATIENTS 

1. AGE   ( N=50)  

                      01-10 09 

                      10-20 41 

2. SEX ( N=50)  

                 Males 27 

                 Females 23 

3.  PARENTS RELATIONSHIP  (N=50)   

                In family 42 

               Out of family 08 

Note: where N is the number of samples 
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while the formation of 2 bands i.e. control band and test band indicate that the HCV and HBV  was 

positive.  

 
                     

  

 

 

 

       

 

 

 

 

 
 

 

 

 

 

Figure 1. Kits for HBV and HCV. 

 

Results  

 
As the main purpose of present study was to find the incidence of HBV, HCV and estimation of serum 

ferritin level in multi transfused major β-thalassemia patients associated with consanguinity, therefore, a 

total of 100 Samples of individuals were taken in Quetta city. Out of which, 50 were patients of β-

thalassemia major and 50 were normal individual. 

                       

 

 

 

                                                                                                                                                                              

 

 

 

About 54% patients of thalassemia were males and 46% were females as shown in Table 2. While the age 

of patients at the time of diagnosis of β-thalassemia major were ranged from 2 months to 4 years, with a 

mean value of 1 year and 1 month (13 months) (see Table 3). 

 

 

 

 

 

 

 

 

 

A total of 50 cases consisting of β-thalassemia major were examined out of which 27 were male and 23 

were female (Figure 2). The average percentage of β-thalassemia major were greater in males as compare 

to female (Figure 2). 

 

Table 2. Gender of thalassemia patients at diagnosis. 

Gender No. of Patients  %  

 Male               27            54% 

Female               23             46% 

Table 3. Descriptive analysis of thalassemia patients with ages. 

Age Group (years) Number of Patients % 

0-12 28 56 

13-24 20 40 

25-36 01 02 

37-48 01 02 



 

 

 

 

 

ISSN: 2308-7056               Jamil, Khan, Basheer, Akram, Hamid, Khalid & Masood (2016) 

 

 

276 

I 

 

  www.irbas.academyirmbr.com                                                                        November 2016                                                                                              

 International Review of Basic and Applied Sciences                                            Vol. 4 Issue.11 
 

R 
B  
A    
S  

 

 

 

 

                            

 

 

 

 

 

 

 

 

 

 

A total 50 samples of β-thalassemia major were taken out of which 5 patients were diagnosed with HBV 

and 15 were diagnosed with HCV as shown in Table 4, respectively. 

 

 

 
 

 

 

 

 

 
 

The obtained results of the incidence of HBV and HCV in β-thalassemia major patient also revealed that 

that percentage of HCV was found to be greater as compared to HBV, as out of 50 individuals, 30% were 

suffering from HCV and 10% were suffered from HBV as shown in Figure 3. 

 

The incidence of β-thalassemia major in different ethnic groups were also recoded and presented in Figure 

4, respectively. Out of 100 individuals, 33 β-thalassemia major patients were belonged to Pakhtoon group , 

10 were Balochi , 2 were Punjabi, while 4 were belong to Sindhi group.   

 

HBV HCV

%AGE 10% 30%

NO.OF PATIENTS 5 15

0%

5%

10%

15%

20%

25%

30%

35%

0
2
4
6
8

10
12
14
16

Figure 3. Incidence of HBV and HCV in β-thalassemia major. 

%AGE NO.OF PATIENTS

Table 4. Percentage of HBV and HCV in thalassemia patients. 

INCIDENCE OF 

HEPATITIS 

NO. OF 

PATIENTS 

% 

HBV 5 10% 

HCV 15 30% 

27 

23 

54% 

46% 

20

22

24

26

28

MALE FEMALE

%
 

Gender 

Figure 2. Gender distribution of β-
thalassemia major 
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Present study revealed that the percentage of β-thalassemia major among Pakhtoon group were higher than 

other ethnic groups such as Balochi, Punjabi and Sindhi, as it was 66%, while Balochi, 20%, 8% and 4% in 

Balochi, Sindhi and Punjabi, respectively.  

 
In the present study, out of 100 couples, 43 were married in family (cousins), while 7 were married out of 

family as shown in Table 5 and Figure 5, respectively. 

 

 

 

 

 

 

 

 

The above mention figure shows that cousin marriages were the major cause of β-thalassemia major, as out 

of 100 individuals, 86% have marriages in family (cousins), while the remaining 14% were married out of 

family. 

 

66% 

20% 

4% 

8% 

0 5 10 15 20 25 30 35

PAKHTOON 

BALOCHI 

PUNJABI 

SINDHI 

PAKHTOON BALOCHI PUNJABI SINDHI

%AGES 66% 20% 4% 8%

NO.OF PATIENTS 33 10 2 4

Figure 4. Incidence of β-thalassemia major in ethnic groups  

IN FAMILY OUT FAMILY

%AGE 86% 14%

NO.OF PATIENTS 43 7

43 7 

86% 14% 

97%

98%

98%

99%

99%

100%

100%

Figure 5. Association of consanguinity among β-thalassemia 

major 

NO.OF PATIENTS %AGE

Table 5. Parent relationship for β-thalassemia major patients 

CONSIGUOENITY NO.OF PATIENTS %  

IN FAMILY 43 86% 

OUT FAMILY 7 14% 
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Figure 6 revealed that the average percentage of 33 patients were 66%, which lies within the range of 

<1000 and shows that these patients do not have higher serum ferritin level because these patients were lies 

within the mean value of 13 months or they undergoes iron chelation therapy or other medications to 

reduce the iron overload, while the remaining average percentages of 6 patients (12%) was lies within the 

range of 1000-2500, 5 patients (10%) lies within the range of >2500-4000, 5 patients (10%) lies within the 

range of 5500-7000 and one patient with the average percentage of 2 % lies within the range of >7000.  

These all indicates that they were required to take iron chelation therapy to reduce the iron overload 

because they were shows the abnormal serum ferritin level >500ng/dl, or taking other medication includes 

Desferol and Deferasirox. 

 

Discussion 
 

Thalassemia is genetic blood disorder across the world, however, it is caused by imbalance in the chain of 

haemoglobin and excessive red blood cells breakdown. More than 60 countries were affected from β-

thalassemia major with more than 150 population of carrier (Wetherall and Clegg, 2001). Our present study 

also considered the thalassemia patients that revealed that 50% patient were belongs to β-thalassemia 

major, while was in accordance with  Qurat-Ul-Ain et al. ( 2011) who reported about 97% thalassemia 

patient in Faisalabad were belongs to only β-thalassemia major patients. In the present study,  the number 

of effected males (54%) was higher than effected females (46%) , which was in accordance with Qurat-Ul-

Ain et al. ( 2011), who also reported the similar results as percentage of effected male and female was 

65.66% and 34.33% respectively. 

 
In current study, the highest percentage of thalassemia at diagnosis age groups was 56% in children of 2-12 

months, which was in agreement with Ansari et al. (2011) who also reported thalassemia mostly at ages 12-

36 months of children’s. Therefore, It is believed that the maximum age recorded for β- thalassemia 

patients in Pakistan was generally around 10 years (Lodhi, 2003). 

 

According to the present study, the rate of consanguinity among parents of β-thalassemia was 86% that was 

compared to another study conducted by some other researchers who noted 77.39% (Ahmed et al., 2002).  

Farooqi et al. (2007) showed trend among β-thalassemia patients of different age group from capital twin’s 

cities of Pakistan and revealed that the prevalence of HBV was 2.28%, while prevalence of HCV was 

55.73% in thalassemia patients, which was in accordance with our results, as prevalence of HCV is greater 

than HBV in our study. 
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Figure 6. Estimation of serum ferritin level in β-thalassemia 

major 
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Present study identified the incidence of HBV and HCV, which is associated with study variables like age, 

gender, blood group, age at diagnosis of β-thalassemia major, age at present, parents’ marriage, serum 

ferritin level, use of deferoxamine and blood transfusion was undertaken. An average 25 blood transfused 

thalassemia patients are carried out in this study. It is observed that due to number of blood transfusion, 

liver and spleen size increased. In HBV positive patient’s, hepatomegaly and splenomegaly was observed, 

but patients with normal liver and spleen were observed in younger children. As the age of patients 

increases the chances of patients with normal spleen and liver were decreased (Pignatti et al., 2004; Farooqi 

et al., 2007; Galanello and Origa, 2010). 

 

Our study also demonstrated that HCV patients had more chances of splenomegaly as compared to HBV. 

Maximum increase in spleen size is 12 cm which is observed in HCV infected thalassemia patients. 

Thalassemia Patients infected with HBV and HCV, the serum ferritin level of these patients were higher 

which shows that there is an increase level of iron. It is a fact that when there is an increase deposition of 

iron level in heart, it causes irregular beating of heart and if the deposition of iron is continue then it will 

result unable the heart to pump the blood, which in return causes iron over load and lead to the death of an 

individual. Our results also showed the high prevalence of HBV and HCV in β-thalassemia major patients. 

Therefore, there is need to provide proper screened blood to multi transfused thalassemia patients.  

 

In Pakistan cousin’s marriages are the main cause in increasing the prevalence of β-thalassemia. 

Government should make laws to avoid cousin’s marriages and premarital and prenatal test must be 

performed to reduce the risk factor of β-thalassemia. This study is correlated with our study that 

consanguinity causes the risk factor of β-thalassemia. 

 

Agouzal M, Quyou A, Khattab M (2009) presented that if children are not given blood transfusion, they 

will die before the age of 6 years, and if they are transfused, then they will die before the age of 20 years. 

Danilo (2009) studied consanguinity marriages in Morocco and found that the prevalence of β-thalassemia 

reached to 66.22% in consanguineous marriages and 47% in non-consanguineous one which was correlate 

with our present study. Ghosh et al. (2008) confirmed that the prevalence of β-thalassemia major is high in 

those countries where there are higher trends of cousin’s marriages which should be reduce. Gamberini et 

al. (2004) demonstrated that diabetes and heart failure are the serious complications which is occur due to 

iron over load. During this study, death by heart failure was noted in thalassemia patients due to iron over 

load. 

 

Thus, from our present study, it was observe that the incidence of HCV was found to be greater than HBV. 

Due to multiple blood transfusion serum ferritin level markedly increase, which in result causes iron over 

load and lead to the death of an individual. Iron reduce supplements are given to control serum ferritin level 

of patients. 

 

Conclusion   
 

From the obtained results, it had been concluded that due to unscreened multiple blood transfusion various 

blood borne infections like hepatitis B virus and hepatitis C virus are rising day by day. The prevalence of 

hepatitis C virus is higher than hepatitis B virus in thalassemia patients. Due to multiple blood transfusion 

the ferritin level become high in β-thalassemia patients which lead to the death of an individual. The fact is 

not negligible that many factors become a serious hindrance for the β-thalassemia such as; lack of 

awareness among public and pathologists, poor facilities of diagnosis and expensive cost of molecular 

diagnosis are contributing in increasing the risk of β-thalassemia major. It is the duty of federal and 

provincial government to remove this gap of diagnostic facilities for thalassemia patients at low cost value 

in this way they easily access medical care.  In addition, from the present study, we have also concluded 

that percentage of β-thalassemia was found to be higher in males and Pakhtoon group, than female and 

other ethnic groups (i.e., Balochi, Sindhi and Punjabi). Furthermore, It was also concluded that the cousin’s 

marriages (consanguinity) are main cause of β-thalassemia major which is an alarming situation. As a 
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nation, it is our duty to perform premarital and prenatal diagnostic test in order to prevent the risk of 

thalassemia. 

 

Recommendations 
 

On the basis of present study, it is recommended that awareness campaigns regarding cousin marriages 

should be carried out through seminars, conferences and electronic and print media. Screening of blood 

should be carried out with government help. Government should pass law for premarital test of thalassemia 

which include complete blood count (CBC). To aware people about iron chelation therapy which is the best 

method to control ferritin level in thalassemia patients. 
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