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Abstract 

Background 
Bone mineral density (BMD) may have occurred following treatment of Acute lymphoblastic 

Leukemia (ALL). 25-hydroxyvitamin D has been insufficiency described in these patients. In 

this Randomized Control Trial (RCT), we assessed the effectiveness of oral vitamin D 

administration after one year of treatment to protect bone density. 

Materials and Methods 

Twenty-four survivors of ALL patients (17 males and 7 females), who had completed their 

treatment with oral vitamin D supplement, at least 1 yr previously, and  Twenty-five (20 

males and 5 females)  control group were examined with dual energy x-ray absorptiometry of 

the total body and L2–L4 vertebrae and neck of femur. 

Result 

Average of BMD (g/cm
2
) was significantly increased in oral vitamin D supplemented 

children (p=0.038) but average of Z-score decreased (p=0.006). Osteoporosis in  this  group 

was 4.2% and in lortnoc group, 40.9%. 

Conclusion 

Oral vitamin D supplementation to ALL children during 1 year did not show impact on Z-

score and BMD (g/cm
2
). On the other hand, osteoporosis decreased in this group.  
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Introduction 
As a result of using modern treatment 

protocols, the prognosis of acute 

lymphoblastic leukemia (ALL) in 

childhood has dramatically improved over 

the past 30 years, reaching cure rates of at 

least 80%. Hence, the long-term 

complications of their disease and 

treatment have become increasingly 

important (1). Patients treated for ALL, the 

most common childhood cancer, are at 

particular risk of impaired bone mass 

accretion, because the peak age of disease 

onset corresponds to a period of rapid 

growth and bone mass accumulation. 

Adults treated for ALL in childhood have 

shown significant reduction in bone 

mineral density (BMD) (2). A decrease in 

BMD by 1SD is associated with a 1.5- to 

3-fold increase in the relative risk of 

fracture(3). Cancer and cancer treatments 

can affect BMD through several 

mechanisms. Illness itself may result in 

reduced BMD because of prolonged 

immobilization, altered diet, and elevated 

immune cytokines (4,8). Contemporary 

cancer treatment regimens, include 

antimetabolite drugs, alkylating agents, 

glucocorticoids and cranial radiation can 

reduce BMD. ALL treatments have several 

side effects such as sex hormone deficit, 

growth hormone deficit, changes in 

insulin-like growth factor and its ligand 

proteins (insulin-like growth factor 

binding proteins), and alterations in 

vitamin D metabolism (9,13). 1,25(OH) 

vitamin D  promotes enterocyte 

differentiation and the intestinal absorption 

of calcium and phosphorus, thereby 

enhancing bone mineralization. ALL 

patients have calcitriol deficit, because of 

tumoral necrosis factor-related citoquines 

(14, 15). Dual energy x-ray absorptiometry 

(DXA) measures areal bone mineral 

density, providing an estimate of bone 

mass at a specific site. Results must be 

interpreted using age and gender-specific 

standards (Z-scores) and not adult 

standards (T-scores)(16). 

 

In this study we used oral vitamine D to 

administered bone mineral mass accretion 

in childhood survivors of ALL, who had 

completed their treatment. 

Materials and Methods 
This is a Randomized Control Trial (RCT) 

study. Statistical society of this research 

contains all Leukemic children who 

referred to cooperate doctor's office and 

samples selected from 90-91(2011-2012), 

after 1 year’s induction remission 

chemotherapy . 

Exclusion criteria were: Consent of parents 

for participating, lack of infect to a disease 

which influenced bone metabolism (e.g. 

chronic disease, bone disease), lack of 

diagnosis of growth hormone deficiency or 

treated with growth hormone and also no 

consumption of Calcium or Vitamin D 

supplement during the past 6 months. 

Among the patients, those who had one 

exclusion criteria were removed from our 

study, and the remaining patients were 

randomly divided into two groups. First, 

level of 25 (OH) D of serum in all patients 

were measured till we could determine 

status of level of vitamin D. Then group 1 

were treated by oral vitamin D supplement 

with dose of 50000 units weekly during 12 

months and group 2 received placebo 

during this time. In our study, we needed 

patient's level of vitamin D and other 

factors in 2 time points (in first and when 

12 months ended) which in both times they 

were introduced to one laboratory for all 

experiments. Measuring of serum 25(OH) 

D with ELISA method by 5nmol/lit 

sensitivity (equal with 2ng/lit) and 100 

percent specificity by Fax Stat 2100 

Device manufactured by awareness 

Company of United States America. Bone 

Mineral Density of Lumbar Vertebral (L2-

L4) and neck of femur were assessed after 

12 months follow up by DXA. 

Statistical Analysis 
After gathering data they were analyzed by 

Statistical Package for the Social Sciences,  
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SPSS 11.5 for Windows with using of 

Descriptive Statistics and based on Chi-

Square,T-test and Fisher. 

Results 
Results of this study showed that between 

49 participated patients in group one 

consist of 70.8% male and 29.2% female 

and in group two, 80%  male and 20% 

were female. Average of age  was 

7.34±4.1, which there was no significant 

difference between both patients. Average 

of the amount of Calcium in group 1 was 

9.481and in group 2, 9.279. Also average 

of the amount of Phosphor in group 1 was 

4.7 and in group 2, 4.525. As a result, 

there was no significant difference 

between 2 groups for amount of Calcium 

and Phosphor. (Pca=0/139, PP=0/370).  

raey eno retfA average of amount of 

vitamin D3 in group 1 was 94.21± 57.18  

and in group 2 was 93.76±55.98, p =0.979. 

There is estimated that 5% of the normal 

population has diminished BMD; thus, 

95% of the normal population has BMD z 

scores above -1.645 SDs (17). We 

considered a BMD value of 1.645 SDs 

below the mean (5
th

 percentile) or lower to 

be abnormal. However, our results showed 

significant different in amount of BMD in 

2 groups with p=0.038. Average of Z-

score in group 1 was -1.116±0.853 and in 

group 2, -1.963±1.114. Osteopenia in 

group 1 was 58.3% and in group 2, 45.5%, 

Osteoporosis in group 1, 4.2% and in 

group 2, 40.9%. In group 1, 37.5% and in 

group 2, 13.6% of patients had normal 

none status and there was significant 

difference between two groups and group 

1 had better none status than group 2.  

 

 

Table 1.Variation between BMD AND Z-score in group 1 and group 2( p-value=0.006) 

 

 Group 1 Group 2 Total p-value 

Mean±SD Mean±SD Mean±SD 

BMD(g/cm3) 0.521±0.112 0.448±0.111 0.489±0.119 0.038 

 

 Z-Score -1.116±0.853 -1.963±1.114 -1.549±1.068 0.006 

T-test exact 

 

 

Table 2.Variation between  Osteopenia  and Osteoporosis and normal status  in group 1 and group 2(p-value= 

0.007) 

 

 Group1 Group2  

Osteopenia 14(%58/3) 10(%45/5)  

Osteoporosis 1(%4/2) 9(%40/9)  

Normal 9(%37/5) 3(%13/6)  

Discussion 
The majority of children with acute 

lymphoblastic leukemia (ALL) will now 

survive to adulthood. The prevalence and 

risk factors for long-term treatment 

sequelae have increased. Decreased bone 

mineral density (BMD), which can lead to 

fractures, has been recognized in acute 

lymphoblastic leukemia (ALL) patients. A 

reduction in BMD may abound with  bone 

strength and increase the risk of fragility  

 

fractures in adult survivors and even in 

childhood(18).
 
Radiographic evidence of 

osteopenia was reported by Atkinson and 

Halton et al (12, 15) as an initial finding in 

13% of ALL patients.  Achievement of 

normal BMD largely genetically 

determined (19). But it may also be 

modified by such factors as cranial 

irradiation (14, 20) chemotherapy, 

nutritional status and physical activity 

levels(21,22). Alterations in vitamin D 
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metabolism are one of the several side 

effects of ALL treatments. 

In our study, the placebo group had lower 

plasmatic calcitriol after 12 months. This 

is similar to a prospective longitudinal 

cohort study, Halton et al described in 40 

children submitted to an ALL therapeutic 

protocol, interestingly 70% of them had 

subnormal calcitriol levels (15), and 

Atkinson described in a group of 66 

children at diagnosis of ALL, 70% of the 

children had low plasmatic calcitriol (12). 

We evaluated oral vitamin D effect on 

BMD, according to the literature reported 

evidence that suggests deficit of this 

vitamin in the children with ALL. Our 

investigation did not prove a significant 

benefit on BMD (g/cm
2
) and Z-score in the 

vitamin D supplement ALL children. This 

result concur the findings of Paulina et al, 

concurred with who described that One-

year calcitriol administered to recently 

diagnose ALL children did not show 

benefit on BMD (g/cm
2
) but they observed 

a positive effect of calcitriol in a subset of 

patients whose baseline lumbar BMD was 

lower (24). A possible explanation to our 

observation could be explained because 

the age of the children. It is well known 

that with the pubertal spurt starts a period 

of exponential bone accretion. This 

pubertal period may be dramatically 

affected with any deleterious factor to 

bone metabolism. Decreased bone mineral 

density (BMD), which can lead to 

fractures, deformity has also been 

recognized in acute lymphoblastic 

leukemia (ALL) patients (24). Rogalsky et 

al. reported the fractures in 25% of 

children with acute leukemia, 12% 

pathological, and 13% following trauma, 

during the course of their disease (20). In 

the study of Atkinson at the end of 2-year 

chemotherapy, 39% of them had fractures 

and 83% had radiographic evidence of 

osteopenia(12). In our study osteoporosis 

was low in patients who had completed 

their treatment with oral vitamin D 

supplement than group 2 and normal bone 

status increased. In conclusion, oral 

vitamin D supplementation to ALL 

children during 1 year enhances did not 

show impact on Z-score and BMD 

(g/cm
2
). ALL children who received oral 

vitamin D supplementation showed a 

decrease osteoporosis. In the last group 

Calcium and Phosphor levels had 

increased.  
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