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β-thalassemia major is severe hemolytic anemia which requires repeated blood transfusion and for 

survival, which leading to iron overload. Serious complications due to iron over load are recognized 

in the thalassemia patients. objectives Vitamin D and calcium are important factors for homeostasis 

of calcium in this study. This study was conducted for a period of two year including from patients 

with β- thalassemia major from Duhok Thalassemia Centre between 2014 -2015. Thirty eighth β- 

thalassemia major patients and thirty eighth persons with age- matched as control group were 

enrolled in the study. Serum concentration of 25- hydroxy vitamin D and calcium were estimated by 

enzyme linked fluorescent assay and colorimetric method, respectively. In patients, the level of 

serum 25- hydroxy vitamin D was significantly lower 11.11±4.36 ng/mL compared with control 

group (14.03±5.96ng/mL). Vitamin D deficiency is observed about 94.73% in patients. The mean 

level of serum calcium in patients group is 7.9±0.47mg/dL and 8.98±0.77 mg/dL in control group. 

There was a statistically significant difference in serum calcium value between patients and control 

group. 44.73% of patients have hypocalcaemia. This study demonstrated a high prevalence of 

Vitamin D deficiency and low total serum calcium levels in thalassemia patients with a significantly 

lower than healthy group. Hypocalcemia and vitamin D deficiency may be results from the negative 

effect of the repeated blood transfusion and malnourishment. 
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Introduction 

Beta-Thalassemia is a genetic abnormality which is an 

impaired or lack of the expression of the β-globin gene, 

causes α and β globin chains impaired. Unbound globin in 

erythroid precursors in the bone marrow lead to their 

premature death, hence, to ineffective erythropoiesis, 

consequential in variable ranging from severe anemia to 

clinically asymptomatic individuals (Danjou et al., 2011). 

β-Thalassemia major is a severe types of anemia that 

lifelong dependent to blood transfusion. Excess iron level 

in body and multiple transfusions put them at risk for iron 

overload which increases free radicals can cause oxidative 

stress through production of highly reactive hydroxyl (OH) 

radicals, which lead to oxidative damage and dysfunction 

of several organs, such as, liver, heart and many glands like 

parathyroid and thyroid gland (Porter and Viprakasit, 

2014; Sevindik, 2018; Sevindik et al., 2018; Sevindik, 

2019). Appropriate chelating treatment prevents the iron 

accumulation in tissues and the adverse effects of iron 

overload (Cabantchik et al., 2005). 

Variety of bone disorders are recognized β-thalassemia 

major patients such as bone and spinal deformation and 

delay in the growth and osteopenia or osteoporosis. 

Multifactorial attributed to bone disorder in the β- 

thalassemia patients. Expansion of the bone marrow, 

increased in the iron overload, hormonal deficiency, side 

effects of treatment and calcium/vitamin D deficiencies 

have negative effect on health of the bone 

(Mahachoklertwattana et al., 2003). 

Naturally, vitamin D is a fat-soluble vitamin found in 

many foods. Also, it is created endogenously when skin is 

exposed to ultraviolet rays from sunlight under the two 

hydroxylations in the kidney and the liver tissue 

http://creativecommons.org/licenses/by-nc/4.0/
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(Wintermeyer et al., 2016). Furthermore, Vitamin D is 

necessary for calcium metabolism (Casey et al., 2010; 

Schwetz et al., 2017). 

Multiple studies have illuminated high rate of vitamin 

D deficiency in β- thalassemia children and teenagers may 

contribute to variety of bone problems (Napoli et al., 2016; 

Fahim et al., 2013; Soliman et al., 2013). Deficiency of 

vitamin D in β- thalassemia increases with older and age 

patients with thalassemia have considerably worse vitamin 

D status is compared with age-matched healthy control 

(Moulas et al., 1997). Normal level of the vitamin D is 

required for optimal reducing bone fracture in the β-

thalassemia patients (Soliman et al., 2013). 25-

hydroxyvitamin D, 25 (OH) VD is indicated the serum 

level in the body (Zittermann, 2003). The level of 25 (OH) 

VD of < 20 ng/ml is evaluated to be VD deficiency (Holick, 

2009). 

Calcium is plentiful factor in human body that plays 

major functions in blood coagulation, mineralization of the 

bone, contraction of the muscle, and nerve excitability 

regulation, and finely controlled via both calcitonin and 

parathyroid hormone (Gallo et al., 2016). Hypocalcemia is 

a biochemical abnormality which may be asymptomatic in 

mild cases as life threatening metabolic disturbance or 

present as acute life aggressive that require rapid admission 

to hospital and correction. In contrast, when development 

of hypocalcaemia would progress slowly, patients can be 

surprisingly free of symptoms (Cooper and Gittoes, 2008). 

The aim of this study is to evaluate vitamin D and calcium 

level in the beta thalassemia major patients receiving 

regular blood transfusion, regularly on folic acid and 

chelating therapy in Duhok province. 

 

Materials and methods 

 

This brief study was performed from 1st November to 

30th September in Duhok between 2014 -2015, included 

thirty- eight β-thalassemia major patients, randomly 

selected to participate in study which aged 10-20 years in 

Duhok Thalassemia Centre. The protocol complied with all 

the relevant national regulations, institutional policies and 

in accordance with the Helsinki Declaration and was 

approved by the Thalassemia Centre in Duhok. Informed 

consent has been obtained from all individuals included in 

this study.  

In the early age, severe anaemia had been diagnosed by 

initial CBC testing with peripheral smear and Hb 

electrophoresis. These patients were received monthly 

blood transfusion for maintaining haemoglobin above 9 

g/dL. All patients were under daily supplementation with 1 

mg of folic acid and iron chelating drug like the 

Deferasirox, (once-daily oral supplement) or Desferal, 

slow subcutaneous administration (over 8–12 hours for 5–

7 days/week). Approximately, all of the patients have 

muscle and bone pain which interference with daily life 

activities and sleeping. The most common pain site is the 

lower back and can be especially annoying and intractable. 

Those patients with Splenectomy, other haemolytic 

anaemia and inadequate diet were excluded from the study.  

In addition, the healthy persons with comparable age which 

have the good nutritional without systemic disease were 

taken from school students as control group  

 

Blood specimen was collected in plain tubes from 

antecubital vein of each individual in the morning, then 

centrifuged at 3000 rpm for 10 min. Serum was transmitted 

directly into other tube and frozen at (-20°C) for later 

analyses. The level of 25-hydroxyvitamin D were 

performed by method of enzyme linked fluorescent assay 

(Biomerieux, Lyon, France). Serum vitamin D level less 

than 20 ng/mL indicates as VD deficiency. Calcium level 

investigation (reference range: 8.4–10.8 mg/dL) was 

measured by colorimetric method, using a kit supplied by 

(Biolabo, Maizy, France). 

Statistical analysis of the data was performed by using 

Excel and Graph Pad Prism 6. Results were expressed as 

means ± standard deviation. Independent t-test was used 

for comparison of vitamin D and calcium between patients 

and control group. A P≤0.05 was considered to be 

statistically significant. 

 

Results 

 

Table 1 shows the data of β-thalassemia major patients 

and control group which didn’t observed any significant 

differences in ages. 

 

Table 1 The parameters analysis of β-thalassemia major 

patients and control group  

Values 
β-thalassemia 

major 

Control 

Group 

P 

Value 

Age (year) 14.08±3.02 13.34±2.74 0.27 

Vitamin D 11.11±4.36 14.03±5.96 0.05 

Calcium mg/dL 7.9±0.47 8.98± 0.77 0. 001 
Vitamin D: 25-hydroxy vitamin D ng/mL 

 

Concentration level of vitamin D was 11.11±4.36 

ng/mL in β-thalassemia major patients, whereas 

14.03±5.96 ng/mL in normal subjects and the difference 

was statistically significant (P<0.05) between two groups. 

Results show vitamin D deficiently about 94.73% (36/38) 

of patients, while 78.94% (30/38) in control group, as 

shown in Figure 1. 

 

 
Figure 1 Mean ± standard deviation of 25 OH VD levels 

in β-thalassemia major patients and control group 

 

Table 1 and Figure 2 show a statistically significant 

difference in the serum calcium levels between two groups 

(P value <0.001). The mean level of serum calcium in 

patients group is 7.9±0.47mg/dl and in control group is 

8.98±0.77 mg/dL. Hypocalcemia is a common finding in 

thalassemia patients. 44.73% (17/38) of those patients had 

serum calcium level <8 mg/dL. 
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Figure 2 Comparison of the calcium level between β-

thalassemia major and control group 

 

Discussion 

 

According to the results, the mean total serum vitamin 

D (11.11±4.36 ng/mL) level was significantly lower in our 

patients than in control level (14.03±5.96 ng/mL); each 

P<0.005. 94.73percent of patients had VD deficiency while 

in control group was 78.94 percent.  Since, vitamin D is a 

prohormone has important role in calcium equilibrium, 

which increase intestinal calcium absorption (Holick, 

2007). Without vitamin D, the body can be absorbing and 

select just about 60 percent of   dietary   phosphorus   and 

10 to 15 percent of dietary calcium. Sufficiency of VD 

promotes absorption of the phosphate and calcium 

approximately 30 to 40 percent and 80 percent respectively 

(Lips et al., 2016). In many studies are reported that 

reduction of the bone density in thalassemia was related to 

vitamin D impairment (Dandona et al., 1987; Napoli et al., 

2006; Sultan et al., 2016). In the present study, in almost 

all cases (thalassemia patients and control persons) VD 

deficiency was experimental.  VD deficiency is a common 

result for the Iraqi inhabitants, expectedly (Al-Horani et al., 

2016). 

Earlier Dandona, et al. (1987), from United Kingdom 

found that patients with thalassemia have considerably 

lower VD level than healthy persons. Napoli et al. (2006), 

reported the level of 25-OH VD was 20.3+/-0.7 ng/mL, 

while in age-matched normal persons was 25.2+/-1 ng/mL. 

Additionally, other surveys showed that 100 percent of 

patients had VD deficiency (Soliman et al., 2008), 

Shamsiraz et al. (2003), reported about 37.2 percent 

whereas Vogiatzi et al (2009) mentioned about 12.8 

percent of the patients had deficient and 82 percent 

insufficient. In United States of America, fourth three 

percent of patients had VD deficiency, which keep it up 

even with very little daily supply of VD (Fung et al., 2011). 

In the recent studies, the prevalence of 25-hydroxy vitamin 

D failure was shown 72.2 percent in thalassemia patients 

(Sultan et al., 2016). While Agrawal et al. (2016), 

determined that 98 percent in cases and in control group 

had defect of VD about 68 percent. The mean VD 

difference between cases and controls has been statistically 

reduced. 

In patients with blood transfusion and overload of iron 

were observed impairment of the VD, otherwise the precise 

mechanism is unclear. In other way, the primary stage of 

the hydroxylation happens within the liver, this principle 

step may be interfering with overload of the iron and 

ultimately leading to defective hydroxylation instead of the 

endocrines dysfunction (Pirinççioğlu et al., 2011; Fahim et 

al., 2013; Ezzat et al., 2015). In addition, malabsorption 

and inadequate intake of vitamin D may be distinguished 

for these patients (Fung et al., 2012; Fahim et al., 2013). 

In our research the mean of calcium level in thalassemic 

patients was lower than healthy persons, these results differ 

significantly (P<0.001) and frequency of hypocalcemia in 

thalassemia group was 44.73% (17/38). Al-Muhammadi 

(2014), reported the mean level of the serum calcium for 

males and females of β-thalassemia major cases were: 

8.9±0.21; 9.3±0.312 mg/dL, respectively and were 

significantly (P<0.05) lower than control males and 

females (11.81±0.21; 12.0±0.112 mg /dL, respectively. 

Other study in Iraq indicated 21.7% from the patients 

had hypocalcemia with calcium level 1.61±0.23 mmol/L in 

the serum circulation (Al-Wtaify et al., 2009(. On the other 

hand, Al-Samarrai et al. (2008), demonstrated the levels of 

calcium, phosphate, and sodium were within normal limits 

in the thalassemia patients. Frequency of hypocalcemia is 

reported to be 16.6% (Dresner et al., 2000), while Shah 

(2015), found 49% in the thalassemia patients. 

Hypocalcaemia may be correlated with inadequate of 

vitamin D synthesis and parathyroid impairment. In other 

hand, parathyroid hormone regulated normal levels of 

calcium and phosphorus in blood, the precipitation of iron 

in this gland leads to the insufficient production of 

parathyroid hormone (Barton, 2007). Furthermore, low 

parathyroid hormone level lead to excessive calcium loss 

in urine, one remodeling and decreased intestinal 

absorption of calcium which has negatively affected their 

bone metabolism (Cooper and Gittoes, 2008). 

 

Conclusion 

 

This study indicated that 94.73% of β-thalassemia 

patients have vitamin D deficiency, whereas hypocalcemia 

prevalence was 44.73% of these patients. Hypocalcemia 

and vitamin D deficiency may be results from the negative 

effect of the repeated blood transfusion and malnutrition. 

Future research should focus on the effect of dietary quality 

and nutritional status on health outcomes in thalassemia 

patients. 
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