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Abstract:Every year approximately 100,000 children with Thalassemia major are born world over, of which 

10,000 are born in India. The combination of regular blood transfusions and chelation therapy has dramatically 

increased the life expectancy of thalassemics into 4th & 5th decades of life. On the other hand, frequent blood 

transfusion has also led to iron overload with many complications including endocrinopathies, behavioral and 

neurotic problems, growth failure etc. In the present study analysis of beta thalassemia major cases was done to 

determine the frequency and extent of complications associated with thalassemia. Two hundred thirty one 

patients of beta thalassemia were studied in the present investigation. It is concluded that commonest 

complication of beta thalassemia major is growth failure. Other complications are also not uncommon and 

involve liver, heart and endocrine glands. This study would help in early detection of the associated 

complications in beta thalassemia patients which would be quite helpful to reduce the burden of disease through 

preventive measures. 
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I. Introduction 
India is an ethnically diverse country with an approximate population of 1.2 billion. β-thalassemia is 

the commonest single-gene disorder in the Indian population The frequency of beta-thalassemia trait (βTT) has 

variously been reported from <1% to 17% and an average of 3.3. It is characterized by reduced synthesis of Hb 

subunit β (Hb β chain) that results in microcytic hypochromic anemia, an abnormal peripheral blood smear with 

nucleated red blood cells and reduced amounts of Hb A. Individuals with thalassemia major have severe 

anaemia and hepatosplenomegaly; they usually come to medical attention within first two years of life. Without 

treatment, affected children have severe failure to thrive and shortened life expectancy. Individuals with 

thalassemia intermedia present later and have milder anaemia that only rarely requires transfusion. These 

individuals are at risk for iron overload secondary to increased intestinal absorption of iron as a result of 

ineffective erythropoisis. Every year approximately 100,000 children with Thalassemia major are born world 

over, of which 10,000 are born in India [1]. It is estimated that there are about 65,000-67,000 β -thalassemia 

patients in our country with around 9,000-10,000 cases being added every year [2-8]. The carrier rate for β -

thalassemia gene varies from 1 to 3% in Southern India to 3% to 15% in Northern India. Certain communities in 

India, such as Sindhis and Punjabis from Northern India, Bhanushali’s, Kutchis, Lohana’s from Gujarat, 

Mahar’s, Neobuddhist’s, Koli’s and Agri’s from Maharashtra, & Gowda’s and Lingayat’s from Karnataka etc. 

have a higher carrier rate[4,5]. The combination of regular blood transfusions and chelation therapy has 

dramatically increased the life expectancy of thalassaemics into 4th & 5
th

 decades of life. On the other hand, 

frequent blood transfusion has also led to iron overload with many complications including endocrinopathies, 

behavioral and neurotic problems, growth failure, cardiovascular problems, liver disease, gonadal dysfunction 

and delayed puberty. Frequent blood transfusion can also lead to increased chances of transfusion related 

infections. In the present study analysis of beta thalassaemia major cases was done to determine the frequency 

and extent of complications associated with thalassemia. 

 

II. Material and Methods 
All the beta thalassemic patients were investigated to confirm the diagnosis of beta thalassaemia major 

with Hb, peripheral smear, Hb-F assay and Hb-electrophoresis. Patients were labelled as having growth failure 

when their weights were below -2 standard deviations for age and sex.  

Statistical Method- Results were analyzed by descriptive statistical methods, including percentage, 

mean, two way ANOVA and Chi-Square test etc. 
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III. Results 
Two hundred thirty one patients of beta thalassemia were studied in the present investigation. Male to 

female ratio was 2.6: 1 and majority were above 10 years of age (61.8%) (Table 1). Age of the youngest patient 

at diagnosis was 4 months and oldest patient of the study was 28 years old. Patients belonged to nine 

communities (Punjabi, Sunar, Jaat, Brahman, Ahir, Khaati, Baniya, Chauhan and Sikh). Punjabis were found to 

have the highest frequency (31%) of β thalassemia followed by Jaat (11.6%), Brahman (8.3%) and Sunar (8%). 

High frequency (35.48%) of consanguinity was noticed in patients belonging to Punjabi community. As a 

corollary, the projected incidence of β -thalassaemia major in newborn babies greatly varied by the subcastes of 

the parents. Around two third (75%) of total patients were from Urban region while only 25% of them belong to 

rural population.  

  

Table 1: Age and Sex Distribution 

 
Age/Sex 

 

≤5 years 5-10 years ≥10 years Total 

Male 

 

59 49 60 168 

Female 

 

17 21 25 63 

Total 

 

76 70 85 231 

 

Most of the patients (51%) were diagnosed to be β thalassemic major before 8 months of age and 38% 

of cases were diagnosed between 8 months to 5 years of age. Very few cases (12%) could be detected after 5 

years of age. Due to quite high frequency of foetal loss in mothers of β thalassemic patients, it has come out as a 

risk factor in β thalassemia. It was found that 40.9% cases showed foetal loss in mothers of β thalassemic 

patients. Two way ANOVA on the sample population of beta thalassemia (major) in different age groups and 

gender was applied and the interaction of age and gender as a factor was studied. Statistical calculations 

revealed statistically significant values for male and female ratio CI= 95%, (df=1, p= 0.013). Whereas age alone 

as a factor was found less significant (CI= 95%, df=2, p= 0.394). 

 

Complications were observed in a total of 176 (76.1%) patients. Some patients were having more than 

one complication. Commonest complication was growth failure and was observed in 81 (46%) patients (Table 

2). Next common were cardiac complications and were observed in 41 patients (23.3%). Hepatic enzymes were 

raised in 12 patients (6.8%). Endocrine complications were found in 30 (17.1%) patients. Transfusion related 

infections such as Hepatitis B were found in 12 (6.8%) cases. All complications (except growth failure) were 

observed in children over 5 years of age. 

 
Table 2: Complications 

 
1. Growth Failure 46% 

 

2. Hepatic 6.8% 

 

3. Cardiac 23.3% 

 

4. Transfusion related infections (Hepatitis B) 6.8% 

 

5. Endocrine 17.1% 

 

 

 
Table: 3 Association between different complications and Sex ratio. 

 
Complications* 

 

Growth 

Failure 

Hepatic Cardiac Transfusion 

related infections 

(Hep B) 

Endocrine 

Sex 

Male 54 6 31 7 18 

Female 27 6 10 5 12 
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* Significant at p< 0.5 

Statistical analysis using Chi square revealed significant values for the association of  complications and sex 

ratio in beta thalassemia major patients (
2 
=3.862, df=

 
4, p= 0.425) (Table 3). 

 

 

IV. Discussion 
Over the past three decades, regular blood transfusions and iron chelation has dramatically improved 

the quality of life and transformed thalassemia from a rapidly fatal disease in early childhood to a chronic 

disease compatible with prolonged life. Today life expectancy varies between 25-55 years, depending on the 

compliance with medical treatment.  Despite increased life expectancy, complications keep arising. These relate 

to inadequate transfusions, transfusion-related infections, allosensitization, iron-overload related cardiac, 

endocrine and liver disturbances and toxicities of iron chelators. Many of these problems are strongly age 

dependent. In our study the growth failure (49.4%) was found to be the most common complication. It is due to 

growth hormone neuro-secretary disturbance and secondary growth hormone insensitivity [9,10]. Chronic 

anaemia, congestive cardiac failure, haemosiderosis and other endocrine and metabolic disturbances may also be 

contributory factors[11]. Similar figures have been reported by others as well [10]. Next common complication 

is Cardiac complications (in 23.3% of cases). This figure is higher than 4.8% reported from USA [12]. Heart 

disease is the most important complication and the main determinant of survival. It is responsible for more than 

half of the deaths [12,13].It may take the form of cardiomyopathy, pulmonary hypertension, heart failure, 

arrhythmias, pericarditis and myocarditis. Although iron overload is the main cause but other factors; genetic, 

immune or infective, may also be important [14]. Hepatic complications were found to be less significant 

complications and our results (6.8%) were in accordance with earlier studies [15,16]. Endocrine complications 

include diabetes mellitus, hypothyroidism, hypoparathyroidism, hypogonadism and delayed puberty. These 

complications have contributed little to morbidity and mortality in the past; however as a result of increased 

longevity, these have become more common and contribute significantly to the morbidity in these patients [17]. 

Endocrine complications along with osteoporosis, trace elements deficiency and other metabolic disturbances 

also lead to growth failure and short stature [9,10]. Hypogonadism is the most frequent endocrine complication 

in patients with thalassemia and is an important cause of growth retardation in adolescence. 17.1% of patients 

showed endocrine complications. This figure is quite less than earlier reports. This figure is lower than 57% 

reported by Satwani et al and 88% reported by Shamshirsaz et al [18,9].  In a multicentre study from Italy 

involving 1861 patients, hypogonadism was present in 47% of girls older than 15 years of age and secondary 

amenorrhoea in 23%, menstrual irregularity in 14% and arrest of sexual maturation in 13%. Hypogonadism was 

present in half the male patients. Similarly high prevalence of disordered puberty has been reported in other 

studies [19-22]. Abnormal sexual maturation and hypogonadism were reported in 36% of the male and 67% of 

female patients from Australia [20]. 

 

V. Conclusion 
Despite advances in medical therapy, growth retardation and other complications continue to be 

problems observed in transfusion-dependent patients with thalassemia major. The survival of patients with 

thalassemia major is good and improving, but the prevalence of severe complications is still high. It is 

concluded that commonest complication of beta thalassaemia major is growth failure. Other complications are 

also not uncommon and involve liver, heart and endocrine glands. Satisfactory cost-effective treatment for beta 

thalassaemia major as yet is not available, other than bone marrow transplantation. This study would help in 

early detection of the associated complications in beta thalassemia patients which would be quite helpful to 

reduce the burden of disease through preventive measures. Until the achievement of this goal, establishing 

centers for palliative and curative treatment of beta thalassaemia is important. 
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