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ABSTRACT: Background: Subnormal level of vitamin D are associated with 

the higher frequency of cancer and correlated with inferior prognosis in some 

cancers; no data exist for acute leukemia. Aim of the work: To clarify the 

relationship between serum vitamin D levels and acute leukemia in children. 

Materials and Methods: Vitamin D level was measured in sixty-six pediatric 

patients who are newly diagnosed with acute leukemia in Central Child 

Teaching Hospital during a period between March 5
th

 to August 30
th

, 2017 and 

normal 50 children were considered as the control group. Information on the 

patients were obtained from the medical files of the patients. Patients were 

classified on a random base as active patients group how the received daily 

requirement of vitamin D during induction chemotherapy period and passive 

patients’ group who were treated with chemotherapy only. Vitamin D level was 

reassessed at the time of remission. Results: The serum vitamin D level in 

children with acute leukemia was below normal ranges; at the time of diagnosis, 

the mean of serum level was 13 ng/dl, while in the control group was 21 ng/dl. 

There was a statistical difference between the patient's group and the control 

group (p-value 0.001). At the time of remission, serum vitamin D level 

decreased to 11.8 ng/dl in the passive patients’ group and increased in active 

patients group to 17.1 ng/dl. Conclusion:  vitamin D level was low in a majority 

of pediatric patients with acute leukemia, and it was further reduced after 

induction-remission in patients without vitamin D replacement. 

INTRODUCTION: It is well known that vitamin 

D is involved in many roles and integrated into the 

function of many tissues nowadays. This was 

justified by the discovery of the receptors for 

vitamin D in most of the body tissues. These 

receptors are labeled as vitamin D receptors (VDR) 
1, 2

. 
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To date, there are two forms of vitamin D; 

Calcitriol (D3) which is a derivative of 7-

dehydrocholesterol by the effect ultraviolet light, 

and Ergocalciferol (D2) which is derived from the 

plant sterol ergosterol. The VDR is a transcription 

factor that binds to DNA, which in turn, called 

vitamin D response elements (VDREs) 
3
. 

Normal mineral regulation in the bones is 

maintained by the body’s ability for regulating 1, 

25 (OH) 2D secretion 
4
. Twenty-five years ago, 

scientists wrote about the immune response 

modulation of 1, 25 (OH) 2D 
5
. It inhibits the 

adaptive immune response, suppresses proliferation, 

immunoglobulin production and delays B cell 
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precursor’s differentiation into plasma cells 
6
. The 

antimicrobial peptide expression is triggered by 1, 

25 (OH) 2D in myeloid and epithelial cells, and in 

turn, both macrophages and epithelial cells produce 

1, 25 (OH) 2D 
7
. Acute Lymphoblastic Leukemia 

(ALL) is a malignant disorder of lymphocyte 

progenitors. The advances in the treatment using 

multi-agents’ therapies and risk stratification based 

on the biology of the cells and assessment of early 

treatment efficacy had led to increasing the survival 

of childhood ALL to more than 80% in centers of 

excellence 
8
. On the other hand, Acute Myeloid 

Leukemia (AML) accounts for 25% of childhood 

leukemia cases; its outcome has also improved 

nowadays to reach a survival rate of more than 

65% 
9
. 

They have been few studies discussing the 

relationship between the level of vitamin D, which 

is variable changes from 8 - 12 ng/ml from the 

mean in people during seasons, and the increased 

rate of acute leukemia in these seasons 
10

. Vitamin 

D deficiency historically has been defined as a 

blood level of 25hydroxyVitaminD below 10 ng/dl. 

There is a scientific debate about the optimal 

vitamin D blood level. Current practice in the UK, 

as recommended by the British Paediatric and 

Adolescent Bone Group, is to continue to use that 

as the defined level of deficiency, and to define 

‘insufficiency’ as between 10 and 20 ng/dl. Some 

laboratories and authorities use higher levels, but 

this current practice is based on robust evidence of 

benefits to bone health when levels are more than 

30 ng/dl 
11

. This study is aimed to detect the role of 

chemotherapy on serum vitamin D levels in 

children with acute leukemia. 

Patients and Method: In this therapeutic study, 

sixty-six pediatric patients were diagnosed with 

acute leukemia in Central Child Teaching Hospital 

in Baghdad during the period between March 5
th

 

and August 30
th
, 2017. The patients were admitted 

to the hematology ward for induction 

chemotherapy treatment. Information of the 

patients regarding demography was obtained from 

the available medical record file system of the 

hospital. Another normal fifty children were 

considered as a control group. Diagnosis of acute 

leukemia was based on suspicious clinical features, 

complete blood count and film, and bone marrow 

aspiration examination. Acute leukemia was 

considered when the blast cells more or equals 25 

% in the bone marrow 
12

. Remission is defined as 

blasts less than 5% of the bone marrow by normal 

hematopoietic renewal 
13

.  

The differentiation between ALL and AML was 

based on the FAB classification, which was 

decided by the lab hematopathologist. 

Investigations were done to the patients as baseline 

workup (as complete blood count, liver function 

test and renal function test) as well as bone marrow 

aspiration examination. All these investigations' 

results were recorded form medical reports of the 

patients. The investigations were done to all 

patients at a time of diagnosis, weekly for some of 

them, as well as at the time of remission. 

Estimation of serum 25 (OH) D, serum calcium and 

serum phosphorus were done for all patients and 

for control who were enrolled in the study. 

The study sample included all newly diagnosed 

cases of pediatric acute leukemia below the age of 

14; verbal consent was obtained from the guardian 

(mother or the companion). The study excluded 

patients with renal or hepatic impairment, patients 

on antiepileptic therapy, families refused to receive 

chemotherapy or refused to be enrolled in the study 

or those who were discharged from the hospital on 

their responsibility.   

The study sample was divided into two groups; the 

active group who received daily prophylactic 

vitamin D dose. Those patients were randomized 

on the base that "patients diagnosed on Sundays, 

Tuesdays, and Thursdays were considered as an 

active group" while "patients diagnosed in the other 

days of the week" were enrolled as the passive 

group. The active group was thirty-four, twenty-

seven patients were diagnosed with ALL, while 

seven were diagnosed with AML. Those patients 

received a single daily dose of vitamin D (800 IU 

per day) as drops or capsules in the morning under 

the supervision of the responsible physician along 

with the scheduled chemotherapy protocol assigned 

for their disease. The passive group (thirty-two 

participants) received no vitamin D but only their 

assigned chemotherapy. 

For all participants, active and passive groups, 

serum levels of 25 (OH) D, serum calcium, and 

serum phosphorus were measured at the time of 
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diagnosis. Second serum levels were measured at 

time remission (day 30 of treatment) except one 

patient in the active group with AML who didn't 

achieve remission after first induction 

chemotherapy and his measurement was delayed 

till he got remission and nine patients in the passive 

group who did not get remission state (two of them 

died, five were lost, and two were treated in 

another center). Quantitative 25-Hydroxy Vitamin 

D, serum calcium, and serum phosphorus were 

determined by using one-step delayed 

chemiluminescent microparticle immunoassay 

[Roche Diagnostics (Germany)].  

Statistical analysis was carried out using the 

statistical package for the social science software 

package, version 20.0 (IBM Corporation, Chicago, 

USA); Data were showed as a median for numeric 

data and percentiles for non-numeric data.  A non-

paired t-test was used to test a significant difference 

between the cases of both types of acute leukemia 

and a paired t-test was used to test the significant 

difference between levels of vitamin D at induction 

and remission. P values less than 0.05 were 

considered statistically significant.   

RESULTS: In the study group, table one shows 

the age and laboratory finding in patients and 

control group; females constituted (51.5%) of the 

total number while males were (48.5%). In the 

control group, females were (54%) while males 

were (46%), with no significant statistical 

difference. Measuring vitamin D levels in both 

groups (patients at diagnosis and control) had 

yielded a significant statistical difference between 

both groups. The level tends to be lower in patients 

(Mean of 13.0 ng/ml in patients and 21 ng/ml in 

control), with a P-value of (0.001). The same 

results have been shown with measuring serum 

Calcium and serum Phosphorus level for both 

(patients at diagnosis and control), the level was 

lower in patients than the control group (8.72 mg/dl 

vs. 9.59 mg/dl for Calcium, and 4.58 mg/dl vs. 4.92 

mg/dl for Phosphorus level in patients and control 

respectively. The difference was significant 

statistically (0.01 for Calcium and 0.04 for 

Phosphorus) Fifty percent of active patients were 

female, and fifty percent were male. For the passive 

group, 17 patients (53.1%) of them were female, 

while 15 patients were male (46.9%), with no 

statistical significance difference (P value 0.4). 

ALL was diagnosed in 27 active patients (79.4%), 

while AML was diagnosed in seven active patients 

(20.6%). In the passive participant group, ALL 

were diagnosed in twenty-six patients (81.2%), 

while AML was diagnosed in six patients (18.8%). 

The correlation was not significant statistically (P-

value 0.5), as shown in Table 2. 

TABLE 1: LEVELS OF VITAMIN D, CALCIUM AND PHOSPHORUS AMONG PATIENTS AND CONTROL GROUPS 

Variable Patients Control P value 

Mean N SD Mean N SD 

Vit D (ng/dl) 13.0 66 7.17 21 50 4.1 0.001 

Calcium mg/dl 8.72 66 1.43 9.59 50 0.63 0.01 

Phosphorus mg/dl 4.58 66 1.0 4.92 50 0.6 0.04 

TABLE 2: DISTRIBUTION OF GENDER AND TYPE OF LEUKEMIA IN ALL PATIENTS 

Item Active (%) Passive (%) Total P value 

Gender 

Males 17 (50) 15 (46.9) 32  

Females 17 (50) 17 (53.1) 34 0.4 

Total 34 (100) 32 (100) 66  

Type of Leukemia 

ALL 27 (79.4) 26 (81.2) 53  

AML 7 (20.6) 6 (18.8) 13 0.5 

Total 34 (100) 32 (100) 66  

 

Baseline investigations for both groups were 

recorded from the file of the patients; no 

statistically significant differences in the results of 

CBC, liver function and renal function were noted 

at both times (diagnosis and remission) as shown in 

Table 3. 



Ghali et al., IJPSR, 2020; Vol. 11(3): 1367-1372.                                          E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1370 

TABLE 3: OTHER HEMATOLOGICAL AND BIOCHEMICAL DATA OF THE ACTIVE AND PASSIVE PATIENTS    

Item Active Passive P value 

Mean N SD Mean N SD 

Age (years) 7.0 34 3.66 5.2 32 3.0 0.03 

At diagnosis 

Hb level g/dl 7.6 34 1.8 7.6 32 1.8 0.9 

WBC count cmm(*1000) 25.6 34 40.7 15.0 32 13.0 0.1 

Platelet count cmm (*1000) 45.7 34 35.8 47.1 32 43.1 0.8 

Blood urea mg/dl 25.5 34 7.1 29.2 32 11.2 0.1 

Serum creatinine mg/dl 0.5 25 0.2 0.5 20 0.3 0.7 

Serum bilirubin mg/dl 0.6 34 0.3 0.7 32 0.2 0.5 

Serum GOT mg/dl 28.1 34 16.9 27.4 32 20.4 0.8 

Serum GPT mg/dl 33.0 34 22.2 50.2 32 71.4 0.1 

Alkaline phosphatase 136.6 34 46.7 139.8 32 42.9 0.7 

At remission 

Hb level g/dl 10.9 34 1.4 10.8 23 1.4 0.9 
WBC count cmm(*1000) 6.3 34 3.7 6.9 23 3.3 0.5 

Platelet count cmm (*1000) 19.4 34 10.2 21.1 23 9.1 0.5 

Blood urea mg/dl 31.1 34 26.0 32.9 23 11.0 0.7 

Serum creatinine mg/dl 0.58 34 0.19 0.4 23 0.16 0.1 

Serum bilirubin mg/dl 0.92 34 0.4 1.2 23 0.7 0.3 

Serum GOT mg/dl 32 34 21 41 23 26 0.16 

Serum GPT mg/dl 28.2 34 17 45 23 60 0.14 

Alkaline phosphatase 85.3 34 32 98 23 42 0.2 
 

Analysis of each group according to time 

(diagnosis versus remission) have shown the 

following results: for passive patients’ group, 

serum vitamin D level at diagnosis was 13.7 ng/dl, 

which was higher than the level in remission state, 

11.8 ng/dl, with a significant difference, P-value 

0.007. For the active group of patients, it was 

shown that the serum level of vitamin D at the time 

of diagnosis (12.2 ng/dl) while it was lower than 

that recorded at remission (17.1 ng/dl), with a 

significant statistical difference (P value 0.001), as 

shown in Table 4. 

TABLE 4: MEAN LEVELS OF 25(OH) D ng/ml IN PASSIVE AND ACTIVE PATIENTS AT DIAGNOSIS AND REMISSION 

Time Mean N SD P-value 

Passive participants     

Diagnosis 13.7 32 7.0 0.007 

Remission 11.8 23 5.7 

Active Participants     

Diagnosis 12.2 34 7.6 0.001 

Remission 17.1 34 8.5  
 

 
FIG. 1: PERCENT CHANGES BETWEEN BOTH GROUPS 

OF PATIENTS AT DIAGNOSIS AND REMISSION 

The level of vitamin D in active patients group 

increased at remission as compared to the level at 

diagnosis. This increment still below that reported 

in the control group, while in the passive patient's 

group, there was a decrease in the level of vitamin 

D at remission if compared to the level of the 

vitamin at the time of diagnosis. The percent 

change is 40.16% for the active participants and -

14.49% for the passive participants, as shown in 

Fig. 1. 

DISCUSSION: The mean level of vitamin D, 

which recorded in healthy children, was 21 ng/dl. 

According to guidelines report, this level is 

considered normal but in the lower limit. 14 

Hypovitaminosis D state was recorded in many 

areas all over the world; even the ordinary healthy 
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people may have a state of hypovitaminosis. 

Regarding children and adolescents in the middle 

east, many studies reported mean vitamin D levels 

of 10-20 ng/ml, revealing a large proportion of 

healthy children (30-75%) have vitamin D levels 

below the deemed desirable cut-off 
15

.  

The difference in the serum level of vitamin D 

between normal control and both patients’ group 

with acute leukemia was statistically significant; 

the mean level of vitamin D is low in patients with 

acute leukemia. Many studies have confirmed that 

the level of vitamin in patients with acute leukemia 

is less than normal. Arshi Naz study from Pakistan 

showed that vitamin D level was subnormal in a 

majority of patients with acute leukemia 
16

.  

Tahani A. study from Egypt proved that there is a 

significantly lower vitamin D level in acute 

leukemia patients than the control group 
17

. A study 

in (UAE) documented that acute leukemia was 

common among adult females than adult males, 

despite the real fact that the population of the UAE 

consists of more men than women, and acute 

leukemia is widely known to be more common in 

men. The hypothesis was that the women have less 

sunlight exposure, because of their conservative 

clothing, which may play the role of their higher 

incidence of acute leukemia 
18

.  

In both patient's groups, there was no difference in 

serum level regarding gender and leukemia types 

which is compatible with the study from Egypt 

which showed no difference in the serum level of 

vitamin D between both genders in acute leukemia 

at diagnosis time 
16

. Despite the lack of research 

sources that discuss the difference in the level of 

vitamin D in both types of acute leukemia in 

children, the decrease in the level of the vitamin D 

was mentioned in a study from Pakistan which 

indicated that this decline was seen in both types 

without the statistical significance 
15

. ‘The 

increment in the level of vitamin D at the end of the 

induction period was statistically significant (P-

value 0.001). These findings are compatible with a 

recent study published using the therapeutic dose of 

vitamin D 50000 IU weekly given to the adult 

patient with lymphoma or chronic lymphoblastic 

leukemia for 12 weeks; there was increasing in 

vitamin D level from 17 ng/dl to 54 ng/dl as mean 
19

.  

For passive patients’ group (the patients treated 

with only chemotherapy according to leukemia 

types) at the remission state, the mean level of 

serum vitamin D was 11.8 ng/dl which is less than 

the serum level of the same patients at a time of 

diagnosis, (P-value 0.007). Sfeir from the USA 

showed decrement of vitamin D level from 34 ng/dl 

to 32 ng/dl after 12-week treatment 
19

. Lowering of 

vitamin D level can be explained by many theories, 

as low oral intake, impaired gastrointestinal 

absorption due to disease and deficient exposure to 

sunlight during hospitalization. All these may 

increase the existing deficiency. Additionally, there 

is low information on the practice of 

supplementation during hospital admission. Also, 

the dilution effect of fluid supplementation during 

hospitalization may reflect the lower vitamin D 

concentrations. This may be explained why the 

prevalence of vitamin D deficiency in hospitalized 

individuals is well documented 
20

.  

CONCLUSION: Vitamin D level was subnormal 

in a majority of pediatric patients with acute 

leukemia. It was further reduced after remission-

induction in patients without vitamin D 

replacement. However, the level was increased 

after remission-induction in patients with vitamin D 

replacement. 

ACKNOWLEDGEMENT: Nil  

CONFLICTS OF INTEREST: None declared. 

REFERENCES: 

1. Talaat IM, Kamal NM, Alghamdi HA, Alharthi AA and 
Alshahrani MA: A randomized clinical trial comparing 3 
different replacement regimens of vitamin D in clinically 
asymptomatic pediatrics and adolescents with vitamin D 
insufficiency. Italian Journal of Pediatrics 2016; 42(1): 
106. 

2. Vaziri F, Nasiri S, Tavana Z, Dabbaghmanesh MH, Sharif 
F and Jafari P: A randomized controlled trial of vitamin D 
supplementation on perinatal depression: in Iranian 
pregnant mothers. BMC Pregnancy and Childbirth 2016; 
16(1): 239. 

3. Bikle DD: Vitamin D assays: in vitamin D in Clinical 
Medicine. Karger Publishers 2018; 50: 14-30. 

4. Pandey R, Zella J, Clagett-Dame M, Plum LA, DeLuca HF 
and Coyne DW: Use of 2MD, a novel oral calcitriol 

analog, in hemodialysis patients with secondary 
hyperparathyroidism. American Journal of Nephrology. 
2016; 43(3): 213-20. 

5. Kinoshita Y and Fukumoto S: X-linked hypophosphatemia 
and FGF23-related hypophosphatemic diseases: prospect 
for new treatment. Endocrine reviews 2018; 39(3): 274-91. 

6. Xiao S, Zhang W and Manley NR: Thymic epithelial cell-
derived signals control B progenitor formation and 



Ghali et al., IJPSR, 2020; Vol. 11(3): 1367-1372.                                          E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1372 

proliferation in the thymus by regulating Let-7 and Arid3a. 
PloS One 2018; 13(2): e0193188. 

7. Dimitrov V, Bouttier M, Boukhaled G, Salehi-Tabar R, 
Avramescu RG, Memari B, Hasaj B, Lukacs GL, 
Krawczyk CM and White JH: Hormonal vitamin D up-
regulates tissue-specific PD-L1 and PD-L2 surface 
glycoprotein expression in humans but not mice. Journal 
of Biological Chemistry 2017; 292(50): 20657-68. 

8. Place AE, Stevenson KE, Vrooman LM, Harris MH, Hunt 
SK, O'Brien JE, Supko JG, Asselin BL, Athale UH, 
Clavell LA and Cole PD: Intravenous pegylated 

asparaginase versus intramuscular native Escherichia 
colil-asparaginase in newly diagnosed childhood acute 
lymphoblastic leukaemia (DFCI 05-001): a randomised, 
open-label phase 3 trial. The lancet oncology 2015; 
16(16): 1677-90. 

9. Horibe K, Saito AM, Takimoto T, Tsuchida M, Manabe A, 
Shima M, Ohara A and Mizutani S: Incidence and survival 
rates of hematological malignancies in Japanese children 

and adolescents (2006–2010): based on registry data from 
the Japanese Society of Pediatric Hematology. 
International Journal of Hematology 2013; 98(1): 74-88. 

10. Płudowski P, Karczmarewicz E, Bayer M, Carter G, 
Chlebna-Sokół D, Czech-Kowalska J, Dębski R, Decsi T, 
Dobrzańska A, Franek E and Głuszko P: Practical 
guidelines for the supplementation of vitamin D and the 
treatment of deficits in Central Europe-recommended 

vitamin D intakes in the general population and groups at 
risk of vitamin D deficiency. Endokrynologia Polska 2013; 
64(4): 319-27. 

11. Walsh JS, Evans AL, Bowles S, Naylor KE, Jones KS, 
Schoenmakers I, Jacques RM and Eastell R: Free 25-
hydroxyvitamin D is low in obesity, but there are no 
adverse associations with bone health. The American 
Journal of Clinical Nutrition 2016; 103(6): 1465-7. 

12. Redner A: Leukemias. In: Lanzkowsky P, editor. Manual 
of Pediatric Hematology and Oncology. ed. 5th Elsevier 
Academic press 2011; 518-94. 

13. Möricke A, Zimmermann M, Valsecchi MG, Stanulla M, 
Biondi A, Mann G, Locatelli F, Cazzaniga G, Niggli F, 

Aricò M and Bartram CR: Dexamethasone vs. prednisone 
in induction treatment of pediatric ALL: results of the 
randomized trial AIEOP-BFM ALL 2000. Blood 2016; 
127(17): 2101-12. 

14. McNally JD, Iliriani K, Pojsupap S, Sampson M, O’Hearn 
K, McIntyre L, Fergusson D and Menon K: Rapid 
normalization of vitamin D levels: a meta-analysis. 
Pediatrics 2015; 135(1): e152-66. 

15. Bassil D, Rahme M, Hoteit M, Fuleihan GE. 

Hypovitaminosis D in the Middle East and North Africa: 
prevalence, risk factors and impact on outcomes. Dermato-
endocrinology 2013; 5(2): 274-98. 

16. Naz A, Qureshi RN, Shamsi TS and Mahboob T: Vitamin 
D levels in patients of acute leukemia before and after 
remission-induction therapy. Pakistan Journal of Medical 
Sciences 2013; 29(1): 10. 

17. Elkerdany TA, Eissa DG and Moussa MM: Serum 25-

hydroxyvitamin D levels in relation to disease status and 
prognosis in acute myeloid leukemia. The Egyptian 
Journal of Haematology 2014; 39(2): 47. 

18. Hassan IB, Islam SI, Alizadeh H, Kristensen J, Kambal A, 
Sonday S and Bernseen RM: Acute leukemia among the 
adult population of United Arab Emirates: an 
epidemiological study. Leukemia & lymphoma 2009; 
50(7): 1138-47. 

19. Sfeir JG, Drake MT, LaPlant BR, Maurer MJ, Link BK, 
Berndt TJ, Shanafelt TD, Cerhan JR, Habermann TM, 
Feldman AL and Witzig T: Validation of a vitamin D 
replacement strategy in vitamin D-insufficient patients 
with lymphoma or chronic lymphocytic leukemia. Blood 
Cancer Journal 2017; 7(2): e526. 

20. Quraishi SA and Camargo Jr CA: Vitamin D in acute 
stress and critical illness. Current Opinion in Clinical 

Nutrition and Metabolic Care 2012; 15(6): 625. 

 

 

All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 
Ghali HH, Sabri RA, Mohammed AIA and Faraj SA: Effect of induction chemotherapy on vitamin D level in children with acute 
leukemia. Int J Pharm Sci & Res 2020; 11(3): 1367-72. doi: 10.13040/IJPSR.0975-8232.11(3).1367-72. 
 


