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ABSTRACT Patients with beta-thalassaemia major are prone to metabolic complications, including endocrine dysfunction 
which can occur as single or multiple endocrine glands involvement. Treatment with transfusion programs 

and chelating therapy has considerably prolonged survival in thalassemic patients. However, as a result of hyper-transfusion 
therapy and increased longevity, iron tissue toxicity has become more common, and contributes significantly to morbidity 
in these patients. Hypocalcemia and hyperphosphatemia in these patients seem to be related to hypoparathyroidism (HPT) 
which is a well-known syndrome associated with thalassemia major. The cause of HPT is assumed to be due to iron deposi-
tion in parathyroid glands.
This study was conducted to determine the serum calcium and phosphorus in 50 beta thalassemic patients. We recom-
mend the periodic use of such measurements in all TM, and suggest that these tools may be applicable to other cases of 
suspected HPT.

Medical Science

1. INTRODUCTION
Beta thalassemia is one of the most common genetic disor-
der in India. The North Maharashtra region especially Dhule, 
Nandurbar and Jalgaon districts are tribal belts where sickle 
cell & β thalassemia are prevalent. These hemoglobinopa-
thies can cause life threatening situation & chronic ill health. 
Hence the population needs to be screened for hemoglobin 
disorders, so that appropriate measures for treatment & pre-
vention can be taken in these patients.

Patients with beta thalassemia major need repeated blood 
transfusions for survival due to severe anemia [1]. Regular 
blood transfusions and chelation therapy have significant in-
crease in the lifespan of these patients, but many endocrine 
abnormalities such as hypogonadism, diabetes mellitus, hy-
pothyroidism and hypoparathyroidism (HPT) develop due to 
an iron overload [2].

Repeated blood transfusion results in citrate toxicity and 
leads to iron deposition in the parathyroid gland, which in 
turn may cause decrease parathyroid level which in turn 
decreases calcium level. A few studies have reported that 
some of the thalassemic patients on regular PCV infusion 
develop hypoparathyroidism, especially after 10 years of 
age [3]. Several workers have found out low level of calcium 
and high level of phosphorus in β-thalassemia major [4-7], 
while in contrast few workers found out no change [8-12]. 
So scarcity of data and lack of studies in North Maharashtra 
population prompted us to plan this work where serum cal-
cium and phosphorus level where measured in patients with 
β-Thalassemia major, who have been given repeated blood 
transfusion and chelation therapy.

2.MATERIAL AND METHODS
The study included clinically diagnosed 50 patients from trib-
al & non-tribal population in area around Dhule, Nadurbar 
& Jalgaon districts of Maharashtra & compared with healthy 
controls on the basis of age, sex, dietary conditions & life 
styles, during the period 2009 to 2013. All patients where 
transfusion dependent also all of them were treated with des-
feral.

The collection of blood was performed in the thalassemia 
center in Dhule. 5 ml blood was collected in plain tubes al-
lowed to clot for 45 minutes after centrifugation serum was 
obtained and precaution were taken to avoid hemolysis. Bio-
chemical analysis were done by:

1. Iron - Dipyridyl Method 
2. Calcium - Cresolphthaiein complexone Method
3. Phosphorus - U V End point Method 

The research protocol was approved by the ethics committee 
of ACPM Medical College and Hospital Dhule.

Statistical Analysis 
The data obtained in this study was analyzed for it’s statistical 
significance using ‘z’ test. P value less than 0.05 was consid-
ered the level of significance.

3.RESULTS 
The demographic characteristics of patients with thalas-
saemia are shown in table:

Control Group BTM Group

n 50 50

Age(Year) 23.7 + 7.1 23.1 + 6.4

Sex
(Male/Female)

25 / 25 27/23

Hb (g/ dL) 11.4 ± 0.2 * 9.5 ± 2.8

Serum Iron (μg/dl) 112.14 ± 15.28 165.55 ± 14.30*

Data are presented as means ± SD
* Significant difference compared with controls (p < 0.05)

There are no significant differences between Control Group 
and BTM Group regarding age or sex.
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Serum calcium:
The values of mean and stander error of serum calcium for 
males and females of beta thalassemia major patients were: 
7.86 ± 0.43; 8.12 ± 0.45 mg/dL, respectively and were signifi-
cantly (P < 0.05) lower than control males and females 9.73 ± 
0.34; 9.33 ± 0.46mg /dL, respectively.

Serum phosphorus:
Serum phosphorus for males and females of beta thalassemia 
major patients were: 5.71 ± 0.41; 5.1 ± 0.31mg/dL, respec-
tively and were significantly (P < 0.05) higher than control 
males and females 3.94 ± 0.12; 3.70 ± 0.11 mg/dL, respec-
tively.

4.DISCUSSION
The levels of extracellular calcium (Ca2+) and phosphorus 
(P) are tightly regulated by complex mechanisms that have 
evolved from a phylogenetic perspective, in order to main-
tain their extracellular concentrations within relatively narrow 
limits. Among key participants in the regulation of Ca2+, para-
thyroid hormone (PTH), calcitonin and 1-25 dihydroxy vitamin 
D are major hormones involved in mineral ion homeostasis, 
through their effects on parathyroid glands, bone, kidney 
and intestine.

In this study, the thalassemic patients showed low level of 
serum calcium and high level of serum phosphorus as com-
pared to normal control group. These results are agree with 
the findings of others studies [13, 14] but disagrees with 
those obtained by Kontesis et al [15].

Hypocalcemia and hyperphosphatemia in these patients 
seem to be related to hypoparathyroidism (HPT) which is a 
well known syndrome associated with thalassemia major [16, 
17]. The cause of HPT is due to iron deposition in parathyroid 
glands [18]. 

Hormones of parathyroid gland especially parathyroid and 
calcitonin hormones regulate normal levels of calcium and 
phosphorus in blood, and this gland becomes insufficient to 
produce these hormones because precipitation of iron in tis-
sues of this gland [19]. It was documented that the function of 
osteoblast is reduced, which is thought to be the major cause 
of osteopenia and osteoporosis in beta thalassemia major 
[20]. Osteoporosis is the most prevalent bone complication 
in beta thalassemia patients despite regular transfusion and 
iron chelation therapy. The 25-hydroxyvitamin D3 and bone 
mineral density were significantly decreased among patients 
with beta thalassemia [21].

A case control study done on the effects of intramuscular 
injection of a mega dose of cholecalciferol involving 40 
beta thalassemia major patients and 40 non thalassemic 
controls [22]. They found that among thalassemia major 
patients, two had hypoparathyroidism and low 25-OH D, 
and two had hypocalcaemia with hypophosphatemia, high 
alkaline phosphatase (ALP), high PTH and serum 25-OH 
D below ng/ml. The remaining patients had low 25-OH D 
concentrations with normal serum Ca2+and PO4 concentra-
tions. Vitamin D deficiency is present in 100% of thalas-
semia major patients and treatment with mega dose injec-
tion of cholecalciferol is effective for hypovitaminosis D for 
3months. A case study done on 14 year old girl with beta 
thalassemia major diagnosed since the age of 9 months 
came to their Center with generalized tonic clonic seizure 
[23]. The investigations revealed diffuse intracranial calcifi-
cations in deep white matter, posterior fossa, basal ganglia 
and both thalami. The laboratory and neuroimaging also 
indicate hypoparathyroidism. They recommend periodic 
assessment and control of serum calcium in all patients 
with thalassemia major and prompt treatment with oral 
calcium and active form of vitamin D can prevent hypopar-
athyroidism and neurological complications in beta thalas-
semia major patients.

5.CONCLUSION
This study indicate that alteration in serum calcium and phos-
phorus play an important role in the pathogenesis of beta 
thalassemia major. Iron being the most important of all min-
erals was found to be significantly increased in beta thalas-
semia major patients. We recommend the periodic use of 
such measurements in all TM and suggest that these tools 
may be applicable to other cases of suspected HPT.


