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1. Introduction 

Thalassemia is a heterogeneous inherited disorder 
of hemoglobin synthesis due to mutations of the 
globin gene, leading to ineffective erythropoiesis 
and anemia (1). Based on the reduced globin chain 

production thalassemia is classified genetically as 
-α, -β, -β/HbE or –δβ thalassemia (2). The clinical 
severity varies widely, ranging from 
asymptomatic to severe or even fatal forms (3).  
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A B S T R A C T 
 

Background: Beta Thalassemia is a genetic disorder inherited by autosomal recessive 
and occurs throughout the world, including Iraq. Patients with beta-thalassemia 
require blood transfusions for life, and this can lead to the accumulation of iron in the 
skin, kidneys, and liver, resulting in a decrease in vitamin D synthesis. Methodology: 
This cross-sectional study was conducted at the Hereditary Blood Disorder Center in 
Ibn Al balady Hospital in Al Rusafa side in Baghdad from May to August 2023. The 
population of this study was children and adolescents diagnosed with beta-thalassemia 
major and on regular blood transfusions. Serum 25-OH-vitamin D, Serum calcium, and 
Serum ferritin were assessed in those patients. Result: Out of 100 patients involved in 
this study, (38%) were children and (62%) were adolescents, the male-to-female ratio 
was 0.52. The mean age of the studied sample was 11.52±4.094 years. The mean 25-OH 
Vit D level was 24.94±14.66 ng/ml, only 23% of the patients had normal levels of 
serum vitamin D concentration, 56% had deficient levels and 21% had insufficient 
levels. The mean serum Ca level was 2.28±0.18 mmol/l, only 19% had low total serum 
calcium levels, 2% had high levels, and 79% had normal serum calcium levels. The 
mean serum ferritin level was 3940.48 ± 2287.76 ng/ml, no one had a normal serum 
ferritin level. Conclusion: A high prevalence of 25 hydroxy vitamin D deficiency and 
insufficiency levels among thalassemia patients is found, so frequent monitoring and 
appropriate therapeutic interventions to maintain normal levels of serum vitamin D are 
indicated to improve bone health and quality of life of those patients. Also, high levels 
of serum ferritin were noted among those patients who need frequent follow-up and 
proper chelation therapy. 
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Beta thalassemia major (BTM) results from the 
inheritance of two beta-thalassemia alleles, and it 
is a severe form (4). Patients having BTM will be 
dependent on blood transfusion for life. Due to 
multiple transfusions, the excess iron level in their 
bodies puts them at risk for iron overload which 
starts to store in the body in the form of ferritin 
and this can cause dysfunction of some organs, 
like; the heart, liver, and many glands like thyroid 
and parathyroid gland (5), if this iron deposition 
occurs in the parathyroid gland it may lead to 
hypoparathyroidism and as a consequence, low 
serum calcium levels have been seen in such 
patients and symptoms of hypocalcemia occur; 
and hence Calcium is an essential mineral for 
bones and teeth building and maintaining so 
rickets, osteopenia, and osteoporosis may occur 
(6). In addition, the evidence shows a significant 
association between growth failure and high 
serum ferritin levels in BTM patients (7). 

Thalassemia is a global health problem with high 
prevalence and mortality. Thalassemia affects men 
and women equally and often occurs in persons 
from South Europe, the Mediterranean region, the 
Middle East, Africa, and South and East Asia (8). 
Previous studies have shown that, worldwide, 
over 25,500 infants born annually have β-
thalassemia that will become transfusion-
dependent (9).  

In Iraq, the prevalence of beta-thalassemia was 
36/100,000 In a single population-based analysis 
(10) 

Vitamin D is a fat-soluble vitamin derived from 
cholesterol and stored in body fat (11). Vitamin D 
is critical for calcium homeostasis and 
mineralization of the skeleton especially during 
infantile and pubertal growth periods which are 
periods of rapid growth (12). Vitamin D is carried 
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 D and this is the best indicator of 
vitamin D status (13). Vitamin D deficiency leads 
to reduced bone mineralization and loss of cortical 
bone, resulting in osteopenia osteoporosis 
syndrome (OOS) (14).  

This deficiency may occur in thalassemic patients 
due to iron overload, inadequate nutritional 

intake, and vitamin D hydroxylation disorders in 
the liver due to hemochromatosis that causes high 
serum ferritin levels. A recent review article 
reveals the prevalence of vitamin D deficiency 
varies from 24.8 to 80.6% and a lot of countries 
reported cases of vitamin D deficiency (VDD) in 
thalassemia children. (15,16,17). 

The present study was an attempt to determine 
the levels of ferritin, calcium, and vitamin D 
among Beta-thalassemia major patients 
undergoing repeated multiple blood transfusions 
and to assess the impact of clinical features of the 
disease on them. 

2. Materials and Methods 

A convenient sample of 100 children and 
adolescents who were diagnosed with β 
thalassemia major and on regular blood 
transfusions for the period from May until August 
2023 attended The Hereditary Blood Disorder 
Center in Ibn Al-balady Hospital which is the only 
thalassemia center in Al Rusafa side of Baghdad 
aged less than 18 years and who were not 
complaining from other diseases and were not 
taking supplementation of calcium and vitamin D 
were enrolled in the study. All the necessary 
information regarding the study was explained to 
the parents and informed consent was taken from 
the institute and from each patient or parents who 
were willing to participate in the study 

Detailed history and thorough clinical examination 
were done for each patient included in the study. 
Demographic and clinical data were obtained. 
Laboratory tests including Serum calcium, Serum 
ferritin, and Serum vitamin D level estimation 
were done. 

Serum vitamin D levels greater than 30 ng/ml are 
considered vitamin D sufficiency, less than 
20 ng/ml are defined as vitamin D deficiency, and 
20 to 29.9 ng/ml are defined as vitamin D 
insufficiency (18). Normal total serum calcium 
concentration is considered 8.8-10.4 mg/dl, and 
this is equivalent to 4.4-5.2 mEq/l or 2.2-2.6 
mmol/l (19). Serum ferritin levels <1000 ng/mL 
are associated with lower morbidity and mortality 
in thalassemia-dependent transfusion (TDT) (20). 

Data Analysis Statistical Package for Social 
Sciences (SPSS) program (version 23) was used to 
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statistically evaluate the study findings. 
Descriptive statistics was used in the form of 
frequencies and percentages for categorical data, 
represented by figures and tables. For qualitative 
variables, the chi-square test was used. The 
significance level was set at a p-value of 0.05. 

 

 

3. Results  

A total of 100 patients were included in the study. 
Their mean age was 11.52±4.094 years, 38% of 
them were children, and 62% were adolescents. 
Out of a total 34% of them were males and 66% 
were female, 92% were suffering from the disease 
for more than 5 years and 81% regularly were 
receiving blood every 2 weeks. 82% of patients 
had their first transfusion before their first year of 
life, (Table 1). 

 
Table 1: Demographic and clinical features of the studied sample  

Variable NO % 
Age Children ≤ 10 years 38 38.0 

Adolescents >10 years 62 62.0 
Gender Male 34 34.0 

Female 66 66.0 
Duration of disease ≤ 5 years 8 8.0 

>5 years 92 92.0 
Frequency of blood 
transfusion 

Each 2 weeks 81 81.0 
Each 3 weeks 12 12.0 
Each 4 weeks 7 7.0 

Age of onset of 
transfusion 

< 1 year 82 82 
≥ 1 year 18 18 

Total 100 100 
 
 
Figures 1, 2, and 3 show vitamin D, serum calcium, and serum ferritin levels in thalassemic patients, with 
56% complaining of vitamin D deficiency, 21% of insufficiency, and only 23% normal, (Figure 1). While 79% 
with normal serum calcium levels, 19% with low, and only 2% had high calcium levels, (Figure 2). And more 
than half of the patients (57%) had serum ferritin levels ranging between 1000-4000 ng/ml, (Figure 3). 
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Figure 1: Vitamin D Status in thalassemic patients 

 
Figure 2: Serum Calcium status of thalassemic patients 
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Figure 3: Range of serum ferritin level (ng/ml) in thalassemic patients 
 
No significant association was found between demographic variables (age, gender,) and clinical variables 
(age of onset and frequency of blood transfusion), and vitamin D deficiency (P-value > 0.05) while there is a 
significant association between the disease duration and vitamin D status. as shown in (Table 2). 
 
 
 
Table 2: Distribution of demographic and clinical features of patients according to their vitamin D 
level 

Variable Vitamin D Status P 

Deficient Insufficient Sufficient 

No % No % No % 

Age Child ≤ 10 
years 

21 55.3 8 21.1 9 23.7 0.99 

Adolescent 
>10 years 

35 56.5 13 21.0 14 22.6 

Gender Male 18 52.9 8 23.5 8 23.5 0.88 

Female 38 57.6 13 19.7 15 22.7 

Duration of 
disease 

 ≤ 5 years 1 12.5 1 12.5 6 75.0 0.001 

>5 years 55 59.8 20 21.7 17 18.5 

Frequency of 
blood 

Each 2 
weeks 

47 58.0 14 17.3 20 24.7 0.37 
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transfusion Each 3 
weeks 

5 41.7 5 41.7 2 16.7 

Each 4 
weeks 

4 57.1 2 28.6 1 14.3 

Age of onset of 
transfusion 

< 1 year 47 57.3 18 22.0 17 20.7 0.50 

≥ 1 year 9 50.0 3 16.7 6 33.3 

 
 
There is a significant association between serum ferritin, serum calcium, and vitamin D levels. The highest 
vitamin D deficiency percentage (100%) was noticed among; patients with high ferritin levels (5501-
7000ng/ml), and low serum calcium levels (< 2.2mmol/l) as shown in (Table 3). 
 
Table 3: Relation between Vitamin D status and Serum ferritin and Serum calcium 
 
Variable 

Vitamin D status  
P value Deficient Insufficient Sufficient 

No % No % No % 
Serum Ferritin 
Status 

1000-2500 2 6.9% 9 31.0% 18 62.1% <0.001 
2501-4000 14 50.0% 10 35.7% 4 14.3% 
4001-5500 22 91.7% 1 4.2% 1 4.2% 
5501-7000 14 100.0% 0 0.0% 0 0.0% 
>7000 4 80.0% 1 20.0% 0 0.0% 

Serum Calcium 
Status 

Low serum 
calcium < 2.2 

19 100.0% 0 0.0% 0 0.0% <0.001 

Normal serum 
calcium 2.2-2.6 

37 46.8% 21 26.6% 21 26.6% 

High serum 
calcium > 2.6 

0 0.0% 0 0.0% 2 100.0% 

 
 
Most patients complaining of vitamin D deficiency had high serum ferritin levels, and nearly all patients with 
ferritin levels exceeding 5500 ng/ml complained of vitamin D deficiency or insufficiency as shown in (Figure 
4). 
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Figure 4: Vitamin D status among different serum ferritin levels 
 
4. Discussion 

This study revealed a significant prevalence 
(77%) of Vitamin D deficiency and insufficiency in 
multi-transfused thalassemia patients. The mean 
25-OH Vit D levels of our study patients was 
24.94±14.66 ng/ml. Vitamin D deficiency and 
insufficiency are reported to be high in 
thalassemic patients in many countries despite the 
presence of good sunshine and routine 
prescriptions. This agrees with; Merchant et al. 
who found vitamin D deficiency in 62% of Indian 
thalassemia major children (21), and Gombar et al. 
who found that the level of serum vitamin D was 
significantly low (P value < 0.0001) in thalassemic 
children (22), and Vogiatzi et al., who reported 
that 12% of thalassemic patients were vitamin D 
deficient and 69.8% had insufficient levels (23). 

This shows that sun exposure alone is not 
sufficient to synthesize vitamin D in children with 
thalassemia (24) 

The mean total serum Ca concentration was 
2.28±0.18 mmol/l which is considered within the 
normal range, and only 19% had low serum 
calcium levels, this result goes with a survey 
conducted in Doha, Qatar revealed that 5% of 
thalassemia patients had low serum calcium levels 

(25), and was against Eren E et al (26), Autio et al 
(27), and Tantawy et al found that 75% of their 
study patients had low levels of serum calcium 
(28),  

The mean serum ferritin level was 3940.48 ± 
2287.76 ng/ml, which is markedly higher than the 
normal recommended levels for normal 
individuals. Normal values of serum ferritin for 
men and women are 12-300 ng/mL and 12-150 
ng/mL, respectively (29). None of the study 
patients had a normal serum ferritin level, this 
iron overload that occurs as an unavoidable 
complication as a consequence of an excessive 
number of blood transfusions can result in a 
number of diseases and complications and may 
occur due to poor chelation treatment (30,31). 
This goes with Rashid Merchant et al., who found 
that all children had high serum ferritin levels 
(32). 

When the association between vitamin D and 
frequency of blood transfusion, and the age of 
onset of transfusion were compared, it was non-
significant. This can be explained by other factors 
that play a role in the regulation of vitamin D 
levels, this was in accordance with the study done 
by Hadeer AA et al which stated that vitamin D 
deficiency in thalassemic patients may caused by 
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many factors like decreased intake, defective skin 
synthesis, impaired absorption (33).  

Our study also goes with RK Marwaha et al, 
Akhouri MR et al, and Seema P et al, who found 
that vitamin D deficiency occurs in patients with 
iron overload (34,35,36). 

5. Conclusion  

Vitamin D deficiency and insufficiency are 
common in thalassemia major patients possibly 
due to iron overload and poor nutritional support. 
This may be the cause of decreased bone mineral 
accretion and growth failure. So, frequent 
monitoring of 25 hydroxy Vitamin D levels in 
these patients for early detection and timely 
interventions whether preventive or therapeutic 
for correction of Vitamin D to prevent severe 
complications is recommended.  

Also, the high level of serum ferritin in 
transfusion-dependent beta-thalassemia major 
patients noted in this study supports the 
importance of regular follow-up of those patients 
with respect to iron overload to ensure proper 
management of iron overload-associated 
complications. Proper chelation of iron overload 
could improve the quality of life of those patients. 
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