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Abstract 

Introduction: Thalassemia is a genetic disorder characterized by the complete absence or reduced synthesis of α or β globin 

chains. The mainstay of treatment of severe β thalassemia is regular blood transfusion. Repeated blood transfusion results in 

hypoparathyroidism and in turn hypocalcemia due to iron overload. The aim of the study was to evaluate calcium status in 

thalassemia patients by estimating and comparison of serum total calcium and iron levels between normal and thalassemic 

patients. Methods: The study comprised of clinically diagnosed β thalassemia Major patients and age matched controls. 

Results: The results revealed stastically significant decrease in serum total calcium  in thalassemia patients as compared to 

normal while serum iron levels found to be increased indicating iron toxicity.  Discussion: On diagnosis as well as periodic 

assessment of thalassemia patients for hypocalcemia may be beneficial and if found calcium and vitamin D supplementation 

may be carried out in order to improve their bone health.  
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Introduction 

Thalassemia is a heterogeneous family of inherited 

disorders of hemoglobin synthesis. It is characterized by 

the complete absence or reduced synthesis of one or more 

types of globin chains. There are two main types of 

thalassemia: 

• Alpha thalassemia occurs when a gene or genes related to 

the alpha globin protein are missing or changed (mutated). 

• Beta thalassemia occurs when similar gene defects affect 

production of the beta globin protein. The affected infants 

present with pallor, poor growth, and abdominal 

enlargement due to hepatosplenomegaly. In untreated 

children, characteristic bone changes appear, such as 
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thinning of cortex of long bones, widening of medullary 

spaces, bossing of skull, widening of diploic spaces, and 

prominence of the upper incisors and separation of orbit1, 2. 

 

The mainstay of treatment of severe β thalassemia is 

regular blood transfusion with an attempt, to maintain 

hemoglobin levels greater than 10 g/dl3. Repeated blood 

transfusion results too much iron which in turn can result 

in damage to the heart, liver and endocrine system, which 

includes glands that produce hormones that regulate 

processes throughout the body4, 5, 6.  For example iron 

deposition in the parathyroid gland, which in turn may 

cause hypoparathyroidism. As a result of 

hypoparathyroidism, low serum calcium levels have been 

reported in such patients and showing symptoms of 

hypocalcemia. Though the life expectancy of patients with 
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thalassemia has greatly improved over the last decade as a 

result of regular transfusions and increased compliance 

with iron chelation therapy, however, this improvement is 

often accompanied by a series of serious complications 

including osteopenia and osteoporosis7.  Calcium is an 

essential mineral for building and maintaining strong bones 

and teeth. 

 
Having strong bones is important for all of us, but it is 

especially important for people with thalassemia. Limited 

studies have also shown that supplementation with vitamin 

D and calcium improves serum calcium status in turn bone 

health. Hence the study was planned to estimate serum total 

calcium levels in patients with thalassemia (major) The 

main aim of the study was to see the calcium status  in 

thalassemia major patients by  estimating serum total 

calcium in normal and thalassemia patients and  estimating 

of serum iron and total iron binding capacity (TIBC) for 

iron overload in normal and thalassemia patients and 

comparison of calcium and iron status between normal and 

thalassemia patients. 

Material and Methods 

As the prevalence of β-thalassemia in India is 

approximately 3.3%, the study was a observational case 

series which includes thalassemia patients attending 

paediatric Out Patients Department & In Patients 

Department of Paediatric of Bhausaheb Sardesai Talegaon 

rural Hospital. The present study was also approved by the 

MIMER Medical College ethical committee. 

Inclusion Criteria: 

Cases - Clinically diagnosed β thalassemia (major) patients 

aged between (8 - 12) years and those receiving regular 

blood transfusion without calcium and vitamin D 

supplementation. Controls - Accordingly normal 

individuals were selected at random after matching age. 

 

Exclusion criteria: 

1. Very sick patients 

2. Those receiving Calcium and Vitamin D 

supplementation 

3. Patients associated with other major illness like Diabetes 

mellitus, Hypertension, Cardiovascular disorders, Liver 

and 

kidney disorders. 

 

Sample Collection: About 5 ml of fasting venous blood 

was collected with all aseptic precautions in plain bulb with 

informed consent of parents. Separated serum was used for 

measurement of Serum total calcium, serum iron and 

TIBC. 

Biochemical Estimations: 

Serum total calcium was estimated by modified Arsenazo 

method8 

 

Serum iron and TIBC were estimated by Ferrozin method9, 

10, 11. The biochemical data are expressed as mean ± 

standard deviation. Statistical significance was analyzed 

using unpaired ‘t’ test.   

Results  

Nine patients with thalassemia major receiving repeated blood transfusion (since the age of 1–2 years, after the diagnosis of 

thalassemia was confirmed) were studied to see their calcium and iron status. 

Results were compared with a group nine normal healthy controls. 

 
 Table 1: Age distribution in cases and controls 

Group(n=9) Cases Controls 

Age (Yrs) 

Mean ± SD 

9.6±1.3 10±1.5 

   (P>0.05 – not significant) 

Table 1 shows that both the groups were statistically comparable (P>0.05) for the age distribution.   
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Table 2: Comparison of serum total calcium, serum iron and TIBC between Cases and Control 

Biochemical parameters Cases (9) Mean±SD Controls  (9) 

Mean±SD 

Serum calcium (mg/dl) 8.6±0.1 9.8±0.07 

Serum iron(μg/dl) 232.2±17.8 69.8±3.4 

TIBC(μg/dl) 186.6±16 292.2±14 

 

 P value < 0.001 (significant) 

 

Table 2 shows serum total calcium levels are significantly decreased (p<0.001) in β-thalassemia patients as compared to 

normal healthy controls. 

 

Results of the present study also demonstrate significant (p<0.001) increased levels of serum iron and decreased levels of TIBC 

in patients with thalassemia as compared to the controls. 

 

Discussion  

Present study demonstrates significantly increased levels of 

serum iron and decreased levels of TIBC in patients with 

thalassemia as compared to the controls indicating iron 

overload. Hypoparathyroidism due to iron overload is a 

common feature in patients of thalassemia12.  

Hypoparathyroidism (HPT) secondary to siderosis in 

thalassemia patients was first described by Gabriele 

in197113. A few studies have reported that some of the 

thalassemic patients on regular PCV infusion develop 

hypoparathyroidism, especially after 10 years of age12, 14. 

 

A number of possible mechanisms have been described to 

be responsible for glandular damage through iron  

overload. These include free radical formation and lipid 

peroxidation resulting in mitochondrial, lysosomal and 

sarcolemmal membrane damage15 ,  number of surface 

transferrin receptors in the cell, and the ability of the cell to 

protect itself against inorganic iron16. 

 

Aleem et al17  also observed hypoparathyroidism in patients 

of thalassemia. Several workers have reported reduced 

levels of PTH in patients with thalassemia12, 17,18,  19.  

Further, hypoparathyroidism in turn is also known to cause 

hypocalcemia. In the present study, serum total calcium 

level in β-thalassemia patients is significantly lowered as  

 

compared to normal and may be a possible risk factor for 

bone ill-health. Autio et al18   observed that 61% of their 

patients with β-thalassemia had hypocalcemia. They 

further observed that these patients were benefited with 

vitamin D and calcium supplementations. Some study20, 21  

showed  that supplementation of vitamin D and calcium to 

the thalassemia patients resulted in normocalcemia. Some 

workers have also reported that patients with thalassemia 

major have 24 hr urinary calcium below the normal range19, 

22. They further suggested that an early and effective 

treatment should be taken in order to improve their bone 

health. 

 

In the present study serum total calcium level in β 

thalassemia patient is significantly lowered as compared to 

normal and may be added risk factor for bone ill health and 

other hypocalcemia related complications. 

Conclusion 

From the present study, it can be concluded that on 

diagnosis as well as periodic assessment of thalassemia 

patients for hypocalcemia may be beneficial for 

minimizing complications related to hypocalcemia. 

Hypocalcemia if found in patients with thalassemia may be 

corrected by calcium and vitamin D rich food and 
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supplementation. The limitation of the study is the small 

number of cases. It is now proposed to continue this work 

in a larger group along with the estimation of ionised 

calcium (Total calcium level may be affected by transport 

protein level), Parathyroid hormone, Vitamin D 

(Hypocalcaemia  may result from inadequate intake of 

vitamin D) and serum ferritin level. 
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