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Abstract 

 
Context: Beta Thalassemia major is a genetic disease with an autosomal recessive pattern of 

inheritance that occurs as a result of disorder in haemoglobin synthesis. In Beta Thalassaemia 

major patients multiple blood transfusions, ineffective erythropoiesis and increased 

gastrointestinal iron absorption lead to iron overload in the body. Iron overload can be 

determined by Serum Ferritin measurement. 

Aim and Objectives 

1. To Assess the average frequency of blood transfusion in Beta Thalassemia Major patients 

2. To measure Serum Ferritin level in Beta thalassemia Major patients 

3. To determine the association between Serum ferritin level and age, average frequency of 

blood transfusion in Beta Thalassemia Major Patients. 

Methods and Material: Fifty blood samples of clinically diagnosed Beta Thalassemia major 

patients were collected for estimation of Serum Ferritin levels. Serum Ferritin measurement 

was performed using indirect enzyme linked immune sorbent based assay kit. Data were 

analysed to determine association between Serum Ferritin and age, gender and frequency of 

blood transfusion. 

Statistical analysis used: Descriptive statistics, Regression, Correlation 

Results: The mean Serum Ferritin level was found to be 3639.75 mg/ml. Five patients had 

Serum Ferritin <1000 mg/ml, Twenty three patients had Serum Ferritin between 1000-3500 

mg/ml and twenty two patients had Serum Ferritin >3500 mg/ml. 

Conclusion: The study showed high levels of Serum Ferritin in Beta Thalassemia major 

patients. Serum Ferritin levels should be monitored regularly to assess the status of iron 

overload and to rationalize the use of chelation therapy and avoid complications related to 

iron overload. 
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 Introduction 

 

 Beta Thalassemia major is a genetic disease with an autosomal recessive pattern of 

inheritance that occurs as a result of disorder in haemoglobin synthesis [1]. 

 In Beta Thalassaemia major patients multiple blood transfusions, ineffective 

erythropoiesis and increased gastrointestinal iron absorption lead to iron overload in the 

body [1]. 

 Hyper-transfusion has improved the life expectancy of thalassemic patients over the 

decades but iron overload is an unavoidable complication suffered by thalassemia major 

patients as a consequence of an excessive number of blood transfusions. It is so common 

that it has been referred to as "second disease" during treatment of first and it results in a 

number of other diseases and complications [2]. 

 Iron overload can be determined by Serum Ferritin measurement. 

 Thalassemia’s complications can be a result of many mechanisms [3]. 

 Most complications are caused by increased iron sedimentation in tissues like heart, 

endocrine glands and these results in arrhythmia, hypothyroidism, diabetes mellitus etc. [4] 

 One of the most common endocrine problem in Beta Thalassemia Major patients is 

hypothyroidism related to iron overload [5]. 

 

Material and Methods 
 

 A total of 50 blood samples taken from β-thalassemia major patients were included in this 

study.  

 The known cases of β-thalassemia major that had been transfused irrespective of their age 

and gender were selected. 

 About 3 ml of patient's blood sample was collected in plain vacuette by a clean 

venipuncture. The blood was allowed to clot. Serum was separated. Ferritin levels were 

performed by using indirect enzyme linked immunosorbent assay kit.  

 

Inclusion criteria 

 

Confirmed case of Beta Thalassemia Major having less than 18 years of age. 

 

Exclusion criteria 

 

Confirmed case of Beta Thalassemia Major having more than 18 years of age. 

 

Observation and Results 

 

 In this study, a total of 50 Cases of Beta thalassemia major were examined, of which 

32(64%) were male and 18(36%) were female, with a male to female ratio of 1.78: 1. The 

mean age of patients was 8.3 years. The age of patients at the time of diagnosis of 

thalassemia ranged from 10 months to 2 ½ years with a mean of 1 year and 4 months. The 

interval between successive transfusions varied between 2 weeks and 6 weeks in different 

patients. In 34(68%) patients the frequency of transfusion was 21 days.  

 The mean serum ferritin level was 3639.75 mg/ml. Five patients had Serum Ferritin level 

<1000 mg/ml, Twenty three patients had Serum Ferritin level between 1000-3500 mg/ml 

and Twenty two patients had Serum Ferritin level >3500 mg/ml. The serum ferritin level 

increases as the frequency of blood transfusion and the age of the patient increases. The 

mean serum ferritin level in males was found to be 3464.47 mg/ml and it is comparable to 

the mean serum ferritin level in females i.e. 3208.24 mg/ml. 
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Fig 1: Range of Serum ferritin level observed in subjects studied 
 

 
 

Fig 2: Relationship between age and serum ferritin levels 
 

 
 

Fig 3: Clinical history of frequency of blood transfusion in the studied subjects 

 
Table 1: Descriptive Statistics 

 

 N Range Minimum Maximum Mean 

 Statistic Statistic Statistic Statistic Statistic Std. Error 

Frequency of BT 50 27 15 42 22.54 .797 

Ferritin 50 8378.52 682.28 9060.80 3639.7556 275.30277 

Valid N (list wise) 50      
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Table 2: Descriptive Statistics 
 

 Std. Deviation Skewness Kurtosis 

 Statistic Statistic Std. Error Statistic Std. Error 

Frequency of BT 5.632 1.352 .337 2.438 .662 

Ferritin 1946.68455 1.027 .337 1.169 .662 

 

Regression 
Table 3: Model Summary 

 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 .786a .617 .609 1216.99126 2.220 

a) Predictors: (Constant), VAR00001. 

b) Dependent Variable: VAR00002. 

 

So, there is positive correlation between serum ferritin and frequency of blood transfusion. 

 

Correlation 
Table 4: Correlations 

 

  Frequency of BT Ferritin 

Frequency of BT 

Pearson Correlation 1 -.786** 

Sig. (2-tailed)  .0001 

N 50 50 

Ferritin 

Pearson Correlation -.786** 1 

Sig. (2-tailed) .0001  

N 50 50 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

As the P value is 0.0001, there is significant correlation between serum ferritin level and 

frequency of blood transfusion. As the frequency of blood transfusion also increases; serum 

ferritin level increases. 

 

Discussion 

 

 Effective management of iron overload requires frequent evaluation of the body iron 

stores. There is, therefore, a need for quantitative, non-invasive methods for measuring 

body iron that are safe, accurate and readily available. The iron status of the body in 

overload conditions can be assessed by different methods. Serum ferritin measurement, 

although easy to perform frequently, offers variable results, still at present, no other serum 

test is a better predictor. 

 The serum ferritin level could not be controlled well as only few patients fully complied 

with recommended regimen of chelation therapy at home. Similarly, in our study, the 

mean serum ferritin level was 3639.75 mg/ml, which is markedly higher than the normal 

recommended levels for normal individuals. Normal values of serum ferritin for men and 

women are 12-300 mg/mL and 12-150 mg/mL, respectively. 

 

Conclusion 

 

The study showed high levels of Serum Ferritin in Beta Thalassemia major patients. Serum 

Ferritin levels should be monitored regularly to assess the status of iron overload and to 

rationalize the use of chelation therapy and avoid complications related to iron overload. 
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