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Background: Thalassemia syndrome represents a heterogeneous group of inherited anemias.
It is one of the most common hereditary genetic disorders in Pakistan. Vita-min D is an
important metabolite known to be deranged in various systemic illnesses involving kidneys,
liver, GIT and endocrine system. Defective synthesis of 25-OH vi-tamin D have been
described in these patients which negatively affect their bone

metabolism. Impaired calcium homeostasis is thought to be a consequence of iron
overload seen in multi-transfused thalassemia patients. Objective of the study was to
assess serum vitamin D and calcium levels in B thalassemia syndrome patients of

Methodology: The current study had descriptive study design with cross-sectional time
prospect. A total of 141 thalassemia syndrome patients were enrolled in the study.
Physical examination was performed followed by collection of blood sam-ples. The
samples were then processed and analyzed in the laboratories of Insti-tute of Basic
Medical Sciences, Khyber Medical University, Peshawar.

Results: The mean age of our study group patients was 12.62+5.10 years. The mean
25-OH Vit D levels were 17.48+11.34 ng/dl, while mean total serum Ca con-centration
was 8.67+9.1 mg/dl. Only 21.3% of our patients had optimal/normal levels of serum
vitamin D concentration. 72.3% of our study patients had normal levels of their total
serum calcium, while 27% of patients had low total serum calcium levels and 0.7% had
high levels for serum calcium.

Conclusion: The present study showed a high prevalence of VDD and low total serum
calcium levels in thalassemia patients with a significant low BMI, that signify the
importance of screening for said metabolites and appropriate ther-apeutic
interventions. The presence of such metabolic derangements may be due to the
presence of high serum ferritin levels and poor nutrition intake.

Appropriate measurements therefore should be taken to improve heath
and quality of life in thalassemia patients.
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INTRODUCTION

Thalassemia syndrome represents a heterogeneous
group of inherited anemias signified by defective syn-
thesis of one or more globin chain subunits of haemoglo-
bin (Hb) tetramer. Thalassemia are autosomal recessive
disorders. There are several types of thalassemia with
clinical picture ranging from barely detectable hema-
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tological abnormality to severe and fatal anemiaz. The
defect primarily is quantitative i.e. reduced or absent
synthesis of the normal globin chains, but there are
mu-tations as well which result in structural variants
pro-duced at reduced rate (e.g. HbE, Hb Lepore). This
re-sults in reduced hemoglobin in red blood cells
(RBCs) as well as decreased production of RBCs that
consequently leads to anemia.
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Vitamin D is essential for calcium homeostasis and for
mineralization of skeleton, especially during periods of
rapid growth like infantile and pubertal growth peri-ods.
Vitamin D deficiency (VDD) can lead to rickets (a
mineralization defect at the epiphyseal growth plates and
bone tissue) and osteomalacia (a mineralization defect of
bone tissue)zi. In thalassemia patients, bone disease
becomes an important cause of morbidity that includes
rickets, osteoporosis, spinal deformities, scoli-osis,
fractures and nerve compressionzs,ss,s7.

Vitamin D is an important metabolite known to be de-
ranged in various systemic illnesses involving kidneysz,
liverz7, gastro intestinal tract (GIT)z and endocrine sys-
temzi. Impaired calcium homeostasis is thought to be a
consequence of iron overload seen in multi-transfused
thalassemia patients. Defective synthesis of 25 OH vi-
tamin D have been described in these patients which
negatively affect their bone metabolisms,s,2;. Haemato-
logical disorders like thalassemia syndrome used to be a
potential lethal disease previously, but advancement in
therapies and optimized transfusion programs have
improved quality and life expectancy of these patients.

Thalassemia is one of the most common hereditary
genetic disorders in Pakistan with a very high region-al
and geographical prevalencew. Owing to the limited
sources in local set-up, thalassemia major patients un-
dergo frequent transfusions without proper monitoring
which make them prone to develop complications in
the said bodily systems chiefly due to iron overload:. A
study depicting description of vitamin D levels in local
thal-assemia major population is lacking. The current
study will bring forth primary details which will guide
further research in this regard.

METHODOLGY

The study was commenced after approval from Ad-
vanced Studies & Research Board (ASRB) and Ethical Re-
search Committee, KMU. It was conducted from June 2014
to December 2014. Eligible patients were identi-

Table 1 Gender-Age description of study group

fied and contacted at transfusion centers and thalas-
semia day care clinics of major teaching hospitals.
Prop-er NOCs were obtained from these centers.
Purpose and benefits of the study were explained to
the patients and informed written consent was taken.

Patients from district Peshawar with B thalassemia
syndrome, who were pre-diagnosed with B thalassemia
syndrome based on electrophoresis testing, were in-
cluded in the study. Patients taking vitamin D and cal-
cium supplements were excluded from the study. Also
patients with any other systemic co-morbidity and/or
other chronic hemolytic anemia were not enrolled.

To measure serum vitamin D levels, Euro-Immunes
25-0OH Vitamin D kit was used. The kit employs an
ELISA (enzyme-linked immunosorbent assay) based
technique called competitive ELISA on Raytoe
microplate reader. Serum Calcium levels were
measured using Calcium Ar-senazoe kit on Microlab
200e. Optimal level of vitamin D is defined as 25-OH
Vit D concentration greater than 30 ng/ml, mild to
moderate VDD is defined levels of 25-OH Vit D from 10-
30 ng/ml, while sever deficiency is categorized as
concentration of 25-OH Vit D less than 10 ng/ml.

Statistical Package for Social Sciences (SPSS) pro-
gram (version 20) was used to statistically evaluate the
study findings. Student t-test was posed to find similar-
ity/difference among groups. Significance level was set
at p-value of 0.05.

RESULTS

Clinical and Demographic Data

A total of 141 thalassemia syndrome patients were
recruited for current study (Table 1), including 78 male
and 63 female patients; 119 patients were from
pediat-ric age group (< 18 years) and 22 were from
adult group (18 years and above). The mean age of our
study group patients was 12.62+5.10 years.
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Males 66 12 78
Females 53 10 63
Total 119 22 141
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BIOCHEMICAL STUDIES els of serum vitamin D concentration, while 46.1% had

mild to moderate deficiency and 32.6% were absolute/

In our study we found that the mean 25-OH Vit D lev- severe deficient in serum 25-OH Vit D concentration. Of
els of our study patients was 17.48+11.34 ng/dl, while all, 27% of patients had low total serum calcium level
mean total serum Ca concentration was 8.67+9.1 mg/ dl. while 72.3% had normal and 0.7% had high levels of their
Only 21.3% of our patients had optimal/normal lev- total serum calcium levels. Mean serum ferritin level

Table 2 Serum ferritin levels of study patients

| Cumuative Percentage |

Mildly Raised 2 1.4 1.6
Serum Moderately Raised 35 24.8 28.5
Ferritin Severely Raised 61 43.3 49.6

Very Severely Raised 25 17.7 20.3
Total 123 87.2 100.0
Missing 18 12.8

Total 141 100.0
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Figure 1 Vitamin D levels in study patients
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Figure 2 Serum vitamin D negatively cor-

relates with serum ferritin levels
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Figure 4 Strong positive association between serum vitamin D
and serum calcium levels

was 7555+5029 ng/ml. None of the study patients had
normal serum ferritin level (Table 2).

DISCUSSION

Our study revealed a significant prevalence (78.7%) of
VDD in multi-transfused thalassemia syndrome pa-tients of
district Peshawar (Figure 1). A study conducted in North
America reported VDD in 82% of study patients, with
serum vitamin D levels less than 30 ng/mlz. Stud-ies from
Asia revealed prevalence of VDD among thalas-semia
patients ranging from 37% to 100%z2s,30. Prevalence of VDD
in thalassemia patients from Europe has been found to
vary considerably, ranging from 36% to 87%s,3s. Similarly, a
survey conducted in September 2012 on thalassemia
patients from Africa reported a VDD preva-lence of 91% in
thalassemia patients.

A trend could not be established in studies from dif-
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ferent thalassemia populations from around the world.
Our study patients share ranks with the highest VDD
prevalence regions.

Studies have shown an almost similar prevalence
rate of VDD in thalassemia population when compared
to normal population; the mean serum vitamin D,
however, is found to have been significantly lower in
thalassemia populationizzs. A local cross sectional
survey in asymp-tomatic normal population comprised
of 300 individu-als, reported VDD in 84.3% of subjects
with a median value of 18.8 ng/dl». This prevalence is
close what we found in our study patients, however,
the median vita-min D value in our study group was
significantly lower (i.e. 14.5 ng/dl).

A significant negative correlation (p value 0.030) of
serum vitamin D & serum ferritin concentration was
found in the current study (Figure 2).
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Negative correlation between ferritin and 25-OHD is
found in several other ethnicities as welliz2s. It is al-
ready known that high serum ferritin levels are asso-
ciated with increased liver iron concentrationzs,:. Iron
deposition in turn, impairs liver metabolism of 25-OHD,
thus lowering vitamin D level in the bodys-10,2s.

Calcium levels were found to have been low in 27%
of the study patients (Figure 3). A study from Turkey in
2012 reported that 27.66% thalassemia patients had
low serum calcium levelss. Tantawy et al found that
75% of their study patients had low levels of serum cal-
cium levelsss. Another survey conducted at Doha, Qa-
tar revealed that 5% of thalassemia patients had low
serum calcium levelssi. A study conducted in India in
2008 showed a mean level of 5.534+1.11 mg/dlsN</au-
thor><author>Khalida Parveen</author><author>Shet-
ty, Beena</author><author>Shenoy, U. V.</author></
authors></contributors><titles><title>Prevalence of
Hypoparathyroidism (HPT. Fahim et al at Upper Egypt
in 2013 found that mean total serum calcium level was
6.6+1.2mg/dlis. Our study findings are, thus in agree-
ment to what has already been established earlier.

Vitamin D is primarily involved in calcium metabo-
lisms. Serum 25-OHD levels less than 30 ng/dl is asso-
ciated with a significant decline in intestinal calcium
absorptions,i1,32. Without vitamin D, only 10-15% of the
dietary calcium is absorbedi+1. A positive correlation
between serum calcium and vitamin D in thalassemia
patients was found in a study by Zoga et ali7. In our
study we also found a significant positive correlation (p
value < 0.001) between the two entities supporting the
afore-mentioned concept (Figure 4).

Owing to lack of resources, the current study was
limited to single (though largest and busiest) transfusion
center from the region. High prevalence of VDD and low
serum total calcium levels in our study emphasizes the
importance of more detailed studies in thalassemia pa-
tients nationwide. It is recommended to monitor serum
vitamin D and calcium levels routinely and commence
appropriate therapy where necessary.

CONCLUSION

In the whole sum, our study revealed that 78.7% of
local transfusion dependent B-thalassemia patients are
VDD whereas hypocalcemia prevails in 27% of these pa-
tients. It was also found that high serum ferritin levels
are negatively associated with serum vitamin D levels.
Low calcium levels were also found to have been pos-
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itively correlated to low serum vitamin D levels. It is
therefore advised to monitor these vital metabolites
regularly and replenish where needed.
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