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Abstract

Introduction: Vitamin D deficiency is emerging threat to patients with thalassemia. Adequate circulating levels of
vitamin D are essential for optimal skeletal health and reducing fracture risk. The aim of this study was to evaluate the
25-OH- vitamin D levels in patients of thalassemia and compare its prevalence to healthy children. Methodology: In a
case control study, 50 patients with beta thalassemia major (aged from 3 to 18 years) were compared with 50 sex and age
matched children serves as a control group. Anthropometric measurement, Serum level of calcium, phosphorus, alkaline
phosphatase, parathyroid hormone and 25-OH-vitamin D (25 hydroxycholecalciferol) were estimated for all patients &
controls. Results: 25-OH-vitamin D deficiency was observed in 98% cases and 68% in control group. Difference in
mean vitamin D levels between cases and controls was statistically significant (p<0.05). Weight and body mass index
were significantly (p<0.05) lower in cases. Patient with beta thalassemia major compare to control had significantly
(p<0.05) higher level of alkaline phosphatase and parathyroid hormone level. Conclusion: Thalassemia is associated
with increased prevalence of 25-OH-vitamin D deficiency resulting in poor growth and quality of life in these children.
This signifies the importance of therapeutic intervention.
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Introduction

Thalassemia is an inherited autosomal recessive blood
disorder of hemoglobin synthesis due to mutations of
the globin gene, leading to various degrees of
quantitative defect in globin production and reduced
synthesis or complete absence of one or more of globin
chains, resulting in ineffective erythropoiesis and
anemia [1,2].

Their clinical severity widely varies, ranging from
asymptomatic forms to severe or even fatal entities. The
mainstay of treatment is based on adequate safe blood
transfusions and prevention of iron overload. The most
accepted blood transfusion protocol aims to increase the
concentration of hemoglobin to 13-14 g/dl after
transfusion, and maintain it at 9-10 g/dl at all times
[1,3]. On the other hand, frequent blood transfusion
may cause iron overload which may result in
hemosiderosis, the later may be a cause of
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hypogonadism, diabetes mellitus, hypoparathyroidism
and other endocrine abnormalities [4]. The survival of
patients with thalassemia major has progressively
improved with advances in therapy; however,
osteoporosis and cardiac dysfunction remain frequent
complications. Adequate circulating levels of vitamin D
are essential for optimal skeletal health and reducing
fracture risk. Vitamin D is critical for calcium
homeostasis and for mineralization of the skeleton,
especially during periods of rapid growth, namely
infantile and pubertal growth periods.

Vitamin D is transported to the liver and hydroxylated
to 25-OH-vitamin D, additional hydroxylation to 1-25-
dihydroxy vitamin D3 takes place in the kidney. The
major circulating metabolite of vitamin D is serum 25-
OH- vitamin D3 [5]. It is the best indicator of vitamin D
status and reflects levels from dietary intake and
synthesis in the skin [6]. Levels <50 nmol/L (20 ng/ml)
are generally considered deficient; levels 52.5-72.5
nmol/L (21-29) ng/ml) are considered insufficient [7].
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Both defective synthesis of 25-OH-vitamin D and/or
hypoparathyroidism have been described in thalassemic
patients and negatively affect their bone metabolism
[8,9].

A report from North India showed prevalence of
vitamin D deficiency in around 80% of thalassemic
patients [10] and another study from Thailand showed
in 90% of thalassemic patients [11]. The aim of this
study was to evaluate the 25-OH- Vitamin D levels in
patients of thalassemia and compare its prevalence to
healthy children.

Material and Methods

Study type, institutional ethical committee permission
and patient consent:

This case control study was carried out after obtaining
ethical committee clearance from the institute. A
written consent from all the study patients was taken
prior to the study and the patients were briefed about
the study in the language they understood.

A total of 50 patients with beta thalassemia major (aged
from 3 to 18 years) attending thalassemia center,
SPMCHI, SMS Medical College, Jaipur, randomly
selected to participate in this case control study during
the period from June 2014 to April 2015. The diagnosis
of beta thalassemia major was based on standard criteria
[12]. All patients included in the study were stable with
regular blood transfusions every 1-2 months. Cases with
other concomitant disease affecting vitamin D levels
and calcium metabolism e.g. chronic kidney disease,
celiac or protein energy malnutrition grade 3 and 4 were
excluded from the study. Fifty healthy children with
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comparable age and sex were included as a control
group. All cases and controls were not receiving
calcium and vitamin D containing preparations.

Full history taking and thorough clinical examination
were done for all cases and controls. Anthropometric
measurements of patients and controls including
weight, height and Z-score were recorded. Body mass
index (BMI) was calculated as kg/m2 (Normal BMI =
18.5-24.9, underweight = BMI <18.5 and Overweight
BMI = 25-29). Weight was measured in kg (to the
nearest 100 grams) using an electronic digital scale.

Height was measured in cm (measured to the nearest
mm); children were measured on scales with height
gauges, the subject standing with back against the
gauge and feet on the weighing platform. All
measurements were taken by the same person.

Serum calcium, phosphorus, alkaline phosphatase and
parathyroid hormone were estimated. Estimation 25-
OH-  vitamin D  level was done by
chemiluminescenceassay using ADIVA CENTOR XP
machine.

Statistical analysis: Statistical Package for Social
Sciences (SPSS) program version 20 was used for data
analysis. The qualitative data were expressed in
proportion and percentages and the quantitative data
expressed as mean and standard deviations. The
difference in proportion was analyzed by using chi
square test and the difference in means was analyzed by
using student T Test. Correlation analyses were
performed using Pearson correlation coefficient. P-
value of 0.05 or less was considered significant.

Demographic and clinical data: The mean age of the studied thalassemic patients (16 female and 34 male) and controls
(12 female and 38 male) was 9.62 + 3.51 and 9.83 + 3.83 years, respectively.

The mean height of cases and controls was 127.36 = 21.048 cm and 133.44 + 21.663 cm. Difference was statistically not
significant (p>0.05). The mean body weight of patients (27.43 £ 17 kg) was significantly (p<0.05) lower than that of
controls (32.84 + 12.52 kg). The mean body mass index of cases and controls was 16.27 + 1.86 kg/m? and 17.19 + 1.88
kg/m?. The difference was statistically significant (p<0.05) lower in patients.

Table No. 1: Demographic Parameters in the Thalassemic Patients and Controls.

Variable Case Control Significance
Age (years) 9.62 +3.51 9.83+3.83 p>0.05
Height (cm) 9.83+3.83 133.44 £ 21.663 p>0.05
Weight (kg) 274317 32.84 £12.52 P<0.05
BMI (kg/m?) 16.27 £1.86 17.1£91.88 P<0.05
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Biochemical studies: Regarding calcium between patients (8.66 + 0.82 mg/dl) and control (8.60 £0.91 mg/dl) there was
no significant (p>0.05) difference. Mean serum phosphorus level for case and control was 5.20 +£0.61 mg/dl and
5.61+£0.59 mg/dl. There was no significant difference (p>0.05). Mean serum alkaline phosphatase value in case and
control was 151.32 + 77.42 TU/L and 102.61+£74.34 TU/L respectively. The difference in cases and control was significant
(p<0.05) with considerably higher levels in cases. The mean serum parathyroid hormone level of patients and controls
was 64.35£16.01 pg/ml and 42.61£13.75 pg/ml respectively. Significantly higher mean was observed among the cases as
compared to controls (p <0.05). The mean 25-OH-vitamin D of the studied thalassemic patients and controls was 8.85+
6.687 ng/ml (Range 4 to 45 ng/ml) and 16.86+6.352 ng/ml (Range 4 to 28 ng/ml), respectively. Significantly lower mean
was observed among the cases as proportion compared to controls (p <0.05). Proportion of the <20 ng/mL (defeciency of
25-OH- vitamin D) was observed significantly more in cases as compared to controls, (98% vs 68%). No significant
correlation was found between 25-OH- vitamin D level and sex.

Table No.-2: Biochemical parameters

VARIABLES CASE CONTROL SIGNIFICANCE
CALCIUM (MG/DL) 8.66 £ 0.82 8.60+0.91 P>0.05
PHOSPHORUS (MG/DL) 5.20 £0.61 5.61+£0.59 P>0.05
ALKALINE PHOSPHATASE(IU/L) 151.32 £77.42 102.61+£74.34 P<0.05
PARATHYROID HORMONE (PG/ML) 64.35+ 16.01 42.61+ 13.75 P<0.05
VITAMIN D LEVEL (NG/ML) 8.85+ 6.687 16 P<0.05
Discussion

Thalassemia patients are subjected to a variety of
complications  such as  growth  impairment,
endocrinopathy and metabolic abnormalities [4,13,14].
Adequate circulating levels of vitamin D are essential
for optimal skeletal health and reducing fracture risk.

Regarding body weight and Body mass index, the
mean body weight and Body mass index of our patients
was significantly lower than that of controls (Table-1).

Our findings were in agreement with previous studies;
Hashemi et al., reported underweight in 45.71% and
low body mass index in 18.6% of their patients with B
thalassemia major [15] . Jain et al., found 20% were
underweight [16]. Shamshirsaz et al., reported a low
body weight compared to controls [17] and Chekir et
al., reported weight lateness in their patients by 14.28%
[18]. However few reports claimed that the mean body
weight and Body mass index of thalassemic patients
were in normal range [19].

Regarding serum calcium there was no significant
(p>0.05) difference between cases and controls (Table-
2). Our results was in against with Shamshirsaz et
al.,[17] Zamboni et al.,[20] Aleem et al.,[21] and Autio
et al.,[22] who found hypocalcemia in their thalassemic
patients. They explained their results by the presence of
iron overload and hemosiderosis resulting in
endocrinopathies. Regarding phosphorous level; we
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found that there was no significant difference between
patients and controls (Table 2). These results were in
agreement with studies reported that phosphorous levels
were within the normal range in patients compared to
controls [23,24].

The mean serum level of 25-OH-vitamin D was
significantly lower in our thalassemic patients than in
controls (Table 2), 98% of thalassemic patients had
vitamin D deficiency. Rashid merchant et al., found
vitamin D deficiency in 62% Indian thalassemia major
children and suggested that vitamin D deficiency was
nutritional deficiency and defective hydroxylation of
vitamin D in liver due to hemochromatosis as all
children had high serum ferritin levels [25]. Vogiatzi et
al., reported that 12% of thalassemic patients were
vitamin D deficient and 69.8% had insufficient levels
[26]. In our study prevalence of vitamin D deficiency
among healthy controls was also high.

A previous study stated that vitamin D (25-OH Vitamin
D) is deficient in thalassemic patients especially in
winter than in summer due to geographical attitude, air
quality, cloud cover, clothing, time of the day, sun
screen use [28].

Others reported that the cause of 25 OH-D deficiency

may be due to the iron-overload in the liver rather than
the dysfunctions of endocrine tissues [29].
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Conclusion

Children with B thalassemia major have delayed growth
and metabolic abnormality that signifies the importance
of therapeutic interventions. The presence of these
abnormalities may be due to iron overload and poor
nutritional support.

Monitoring of serum level of 25-OH-vitamin D and
early correction of vitamin D deficiency by oral or
parental use of vitamin D may significantly improve
their bone mineral accretion and prevent bone disease.
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