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Abstract

Background: Acute lymphoblastic Leukaemia (ALL) is a malignant disorder
of bone marrow primarily present with uncontrolled division of lymphoblast
cells. The present study was carried out to evaluate and determine the
relationship between 25 (OH) colecalciferol (Vit-D) in Acute Lymphoblastic
Leukaemiapatients. The aim is to compare serum 25 (OH) colecalciferol levels
in Acute Lymphoblastic Leukaemia patients from previously reported studies.
Materials and Methods: Meta-analysis was carried out on the findings of
eight published studies that were related to serum 25 (OH) colecalciferol
levels in Acute Lymphoblastic Leukaemia patients. The pooled mean for
serum 25 (OH) colecalciferol was estimated by using a random-effects model.
Result: Pooled mean for serum 25 (OH) colecalciferol was found to be
decreased in Acute Lymphoblastic Leukaemia patients with 12 value 21.36%.
Conclusion: Pooled mean reported in this study can be useful in working out
the management of acute lymphoblastic leukaemia along with prevention of
vitamin D deficiency consequences.

INTRODUCTION

Acute lymphoblastic Leukaemia (ALL) is a
malignant haematological disease primarily present
with unregulated division of lymphoblast cells in
bone marrow. Clinical feature associated with ALL;
Generalised ~ weakness, anaemia,  headache,
vomiting, neck stiffness, dizziness, pyrexia, weight
loss, bone pain, joint pain, hepatomegaly and
splenomegaly.l Epidemiologically, the disease has
increased from 49100 up to 64200 cases in an
interval of 27 years from 1990 to 2017.12 The ALL
is most common paediatric malignancy with an
incidence of % of all childhood cancer and % of
newly diagnosed cases. Increase prevalence is
present among adolescent population.

Vitamin D which are known to regulate calcium
absorption  through  calbindin  and  bone
mineralisation; also have a potential role in cell
cycle, likewise cell differentiation/maturation and
immunological response. !
1,25dihydroxycolecalciferol is the most,
biologically active form of vitamin D, formed from
hydroxylation of 25-hydroxycalciferol (calcidiol) in
cells of proximal tubules catalysed by a-1
hydroxylase (a mitochondrial oxygenase) in
kidney.®! Vitamin D acts through binding with

nuclear receptor, and regulates gene transcription.B!
Existing studies have suggested that people having
insufficient levels (10-30 ng/ml) of 25-
hydroxycalciferol (circulating form of Vit-D) are
more prone to certain types of cancers.!l Both
prospective and retrospective studies have indicated,
levels below 20 ng/ml generally reflects high risk
for solid tumour mass, breast cancer, leukaemia and
mortality from these cancers.[!

Classification of Acute lymphoblastic Leukaemia:
Back in 1976 Bennett et al. under French-American
British (FAB) have classified ALL into three sub
categories L1,L.2,L3 on the basis of morphological
appearance; nucleus to cytoplasmic ratio (N/C),
Nucleolus; presence, prominence, frequency;
Nuclear membrane appearance.l®! The world health
organisation in 1997, proposed  blended
classification for cytogenetic and morphological
features of leukemic blast cells (ALL): B-
Lymphoblastic, T-Lymphoblastic and Burkitt-cell
Leukaemia. Later on Burkitt cell Leukaemia was
removed from classification because it has same
entity as that of Burkitt lymphoma. Finally B-
Lymphoblastic Leukaemia was divided into two
sub-categories; B-Lymphoblastic Leukaemia with
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repetitive genetic anomaly and B-ALL not
specified.]

Pathology and Genetic Basis behind Acute
Lymphoblastic Leukaemia

The pathogenesis of ALL include uncontrolled
division of progenitor lymphoid cells resulted from
developmental arrest at point of differentiation.:2
The blast cells then continue to infiltrate
reticuloendothelial system including bone marrow,
and other extramedullary sites leads to enlargement
of spleen, lymph node and liver in 20% cases.Xd
There are several environmental factors like
pesticide exposure, ionising radiations, solvent
exposure, viral insertion include Epstein-barr virus
and Human immunodeficiency virus etc, and genetic
abnormalities  include  chromosomal,  gene
translocation, mutation; deletion, kinase
activation.!2 These translocation are (9;22) BCR-
ABL1, (12;21) ETV6-RUNX1, (1;19) TCF3-PBX1
are the reordered form of Mixed linkage Leukaemia
(MLL).E3 Mullighan GC et al. have also shown that
more than 80% of subjects are linked with the
deletion of transcription factors include IKROS
family zinc finger 1, early B cell factor 1 (EBF-1),
transcription factor-2 (E2A) and paired box 5
(PBX5).41 Likewise, kinase active mutation are
also seen in 90% of Ph like Acute lymphoblastic
Leukaemia. ABL1, JAK2, PDGFRB, CLRF2 and
EPOR, activating mutation of ILR7 and FLT3 and
deletion of SH2B3 which encodes JAK2-negative
regulator LNK, are the most commonly occurring
rearrangements.

Several studies have been conducted in different
regions, which shows varying estimate of the
average 25 (OH) colecalciferol (Vit-D) measure
with standard deviation among patients Acute
Lymphoblastic Leukemia as highlights in [Table 1]
of this study. These results mislead the clinician in
decision of the actual measure of the respective
parameters i.e., there is lack of systematic review of
this major health issue. Hence, the present study was
carried out to evaluate and determine the
relationship between serum 25 (OH) colecalciferol
values in Acute Lymphaoblastic leukemia.

MATERIALS AND METHODS

We carried out a meta-analysis of the heterogenic
data of Acute Lymphoblastic Leukemia from
published studies. Guidelines for the Meta-Analyses
was accordance to PRISMA Statement. 15

Search Method

We searched for articles which were published in
English from January 2001 to November 2020 by
using PubMed. Keywords used for searching were:
“Acute Lymphoblastic Leukemia” and “serum 25-
Hydroxycholecalciferol” OR “Vitamin D”’The study
selection processes is summarized in [Figure 1].

Data extraction

Basic information like name of 1% author,
publication year of the study, population of Patients
mean and 95% Cls 25-Hydroxycholecalciferol were
extracted by authors worked from each study
Statistical analysis: STATA-16 statistical software
was used for Statistical analysis. Model used for
analysis was Random-effects model because data
which was used in the study was random. The
Cochran’s Q test and 12 were used to identify
heterogeneity. The value 12 of 0-50% indicated
insignificant heterogeneity. Bias of the publication
was assessed by using the funnel plot. The summary
statistical estimates, 95% confidence intervals and
relative weights represented by Forest plots.

RESULTS

We included eight articles in our study that fulfil the
eligibility criteria and allocated with the relationship
of acute lymphoblastic leukemia with Serum 25-
hydroxyvitamin Dwere included in the study.
[Table 1] summarizes the year, place, mean and SD
of Serum 25-hydroxyvitamin D. Tablel. Study
Characteristics for Serum 25-hydroxyvitamin D
measure among acute lymphoblastic leukemia.

Number of hits on acute
lymphocytic leukemia in

PubMed from January
2001 to November 2020
= 138338
Number of non-
— relevant studies

(not related to
Vitamin D)
1,37,655

Number of relevant

studies= 683
Number of
studies removed
due to non-
— availability of
serum 25-
Hydroxycholecalc
iferol levels=675
Number of studies used

for meta-analysis=8

Figure 1: Flow chart in the process of study selection
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Table 1: Literature Review

S. No. Author, year Place Population Mean SD

1 Jackmann N et. al. 2019(Jackmann et al., 2020) Sweden 295 24.28 9.32
2 Delvin E et. al. 2018(Delvin et al., 2019) Canada 124 22.80 7.65
3 Akhgarjand C et. al. 2018(Akhgarjand et al., 2018) Iran 30 21.80 2.36
4 Modan-Moses D et. al. 2012(Modan-Moses et al., 2012) | Israel 40 17.00 2.40
5 Gunes AM et. al. 2010(Gunes et al., 2010) Turkey 66 21.04 7.85
6 Wiernikowski JT et. al. 2005 (Wiernikowski et al., 2005) | Canada 10 25.37 5.26
7 Thomas X et. al. 2013(Thomas et al., 2011) France 105 22.90 10.50
8 Simmons JH et. al. 2012 (Simmons et al., 2011) U.SA 52 26.00 3.67

Serum 25-hydroxyvitamin D reported in all eight
studies dealing with its relationship with acute
lymphoblastic leukemia. Overall mean of all studies
was 21.59 ng/ml (95% CI: 18.14-25.03) with 12
=21.36% which shows homogenicity is all studies as
shown in [Figure 2A].

Effect Size Weight

Study with 95% C1 %)
Jackmann Net al ——————»—————— 428 601, 4255 337
Delvin Eet al ————s————— 7280( 780, 3780) 487
Akhgarjand Cet. al - NB0[ 1718, 2642 2941
Modan-Moses Det, al E 1700( 1229, 21.71] 2878
Gunes Alfel al & 2104[ 565 3643 465
Wiernikowski JT et al ] 2537 1506 3586) 048
Thomas X et.al 2290 232 4348) 269
Simmons et al, —a— 2600[ 1680, 3320) 1875
Overall > 2158( 1814, 2503)

Helerogeneity: 7= 4.98, 17 = 2136%, H =127
Testol 6= By Q7)=563 p=058

Testof 6=0:2=12.27, p=0.00

0 2 N 4

Random-effects REML model

Figure 2A: Forest plot of random-effects meta-analysis
for Serum  25-hydroxyvitamin D in acute
lymphoblastic Leukaemia.

Research publication bias was small because all
studies were present nearby and inside of the funnel
figure as shown in [Figure 2B].
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Figure 2B: Funnel plot with Pseudo 95% Confidence
Interval for Serum 25-hydroxyvitamin D in acute
lymphoblastic Leukemia.

DISCUSSION

This meta-analysis work evaluating the relationship
between serum vitamin D and acute lymphoblastic
leukemia. Total 08 studies of acute lymphoblastic
leukemia were taken in the study. This study used a

random effect model, with the assumption that each
study used randomly selected samples for analysis.
The high heterogeneity observed in the studies of
each variable type was due to the different periods
in which the studies were carried out, and the
diversity of locations, cultures and economic status.

Human body maintained Normal mineral regulation
in the bones is by for regulating the 1, 25 (OH) 2D
secretion. Two decades ago, scientists wrote about
the immune response modulation of that 1, 25 (OH)
2D suppresses proliferation, immunoglobulin
production, inhibits the adaptive immune response,
and delays B cell precursor’s differentiation into
plasma cells And also triggered peptide expression
of antimicrobial activity in myeloid and epithelial
cells.’516171 There are three main pathological
processes which were related to Presentations of
acute Leukemia. These are marrow failure due to
extensive infiltration by blast cells, infiltration of
other tissues by blasts, and systemic effects of
cytokines released by tumour cells. Whenever a
child presents with classical signs of anemia,
thrombocytopenia, and pronounced
hepatosplenomegaly or lymphadenopathy always
have strongly chance of Leukaemia.l4

This study reveals that pooled mean acute
lymphoblastic leukemia patients had low Serum 25-
hydroxyvitamin D levels. These were confirm by
many studies.[-1812200 The possible mechanism was
that status of Vitamin D could be effected by many
environmental factors like diet and seasonal
variation in sun exposure) than to a specific cancer-
related defect in vitamin D metabolism. Even
though malabsorption of dietary vitamin D also
occur due to chemotherapy-induced intestinal
mucositis.[21,22]

CONCLUSION

Study has reported pooled mean for 25 (OH)
colecalciferollevels in  Acute Lymphoblastic
Leukemia patients and found that there were
deficiency of 25(OH)Din Acute Lymphoblastic
Leukemia patients. Moreover, these results suggest
that routinely quantification valuation of serum 25
(OH) colecalciferol will help in the management of
Acute Lymphoblastic Leukemia.

REFERENCES

1. De Botton S. Acute lymphoblastic leukemia. Hematologie.
2005;11(SPEC. ISS. 4):15-9.

448

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556




10.

11.

12.

13.

Dong Y, Shi O, Zeng Q, Lu X, Wang W, Li Y, Wang Q.
Leukemia incidence trends at the global, regional, and
national level between 1990 and 2017. Exp Hematol Oncol.
2020;9:14. doi: 10.1186/s40164-020-00170-6.

Nair R, Maseeh A. Vitamin D: The "sunshine" vitamin. J
Pharmacol Pharmacother. 2012;3(2):118-26. doi:
10.4103/0976-500X.95506.

Roberts KG, Li Y, Payne-Turner D, Harvey RC, Yang YL,
Pei D, et al. Targetable kinase-activating lesions in Ph-like
acute lymphoblastic leukemia. N Engl J Med.
2014;371(11):1005-15. doi: 10.1056/NEJM0al1403088.

Pike JW, Meyer MB. The vitamin D receptor: new
paradigms for the regulation of gene expression by 1,25-
dihydroxyvitamin D(3). Endocrinol Metab Clin North Am.
2010;39(2):255-69, table of contents. doi:
10.1016/j.ecl.2010.02.007.

Garland CF, Garland FC, Gorham ED, Lipkin M, Newmark
H, Mohr SB, et al. The role of vitamin D in cancer
prevention. Am J Public Health. 2006;96(2):252-61. doi:
10.2105/AJPH.2004.045260.

Thomas X, Chelghoum Y, Fanari N, Cannas G. Serum 25-
hydroxyvitamin D levels are associated with prognosis in
hematological malignancies. Hematology. 2011;16(5):278-
83. doi: 10.1179/102453311X13085644679908.

Bennett JM, Catovsky D, Daniel MT, Flandrin G, Galton
DA, Gralnick HR, et al. The morphological classification of
acute lymphoblastic leukaemia: concordance among
observers and clinical correlations. Br J Haematol.
1981;47(4):553-61. doi: 10.1111/j.1365-
2141.1981.th02684.x.

Li Y, Gupta G, Molofsky A, Xie Y, Shihabi N, McCormick
J, et al. B Lymphoblastic Leukemia/Lymphoma With
Burkitt-like Morphology and IGH/MYC Rearrangement:
Report of 3 Cases in Adult Patients. Am J Surg Pathol.
2018;42(2):269-276. doi: 10.1097/PAS.0000000000000982.
Malouf C, Ottersbach K. Molecular processes involved in B
cell acute lymphoblastic leukaemia. Cell Mol Life Sci.
2018;75(3):417-446. doi: 10.1007/s00018-017-2620-z.
Mitchell C, Hall G, Clarke RT. Acute leukaemia in children:
Diagnosis and management. BMJ. 2009;338(7709):1491-5.
Chiu BC, Blair A. Pesticides, chromosomal aberrations, and
non-Hodgkin's lymphoma. J Agromedicine. 2009;14(2):250-
5. doi: 10.1080/10599240902773140.

Hein D, Borkhardt A, Fischer U. Insights into the prenatal
origin of childhood acute lymphoblastic leukemia. Cancer

14.

15.

16.

17.

18.

19.

20.

21.

22.

Metastasis Rev. 2020;39(1):161-171. doi: 10.1007/s10555-
019-09841-1.

Mullighan CG, Phillips LA, Su X, Ma J, Miller CB, Shurtleff
SA, et al. Genomic analysis of the clonal origins of relapsed
acute lymphoblastic leukemia. Science.
2008;322(5906):1377-80. doi: 10.1126/science.1164266.
Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA
Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. PLoS Med.
2009;6(7):€1000097. doi: 10.1371/journal.pmed.1000097.
Hasanein G, A SR, Ali |, Faraj SA. Effect of induction
chemotherapy on vitamin D level in children with acute
leukemia. Int J Pharm Sci Res. 2020;11(8):1367—72.

Horibe K, Saito AM, Takimoto T, Tsuchida M, Manabe A,
Shima M, et al. 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. Int J Hematol. 2013;98(1):74-88. doi:
10.1007/512185-013-1364-2.

Jackmann N, Mékitie O, Harila-Saari A, Gustafsson J,
Nezirevic Dernroth D, Frisk P. Vitamin D status in children
with leukemia, its predictors, and association with outcome.
Pediatr ~ Blood  Cancer.  2020;67(4):e28163.  doi:
10.1002/pbc.28163.

Delvin E, Alos N, Rauch F, Marcil V, Morel S, Boisvert M,
et al. Vitamin D nutritional status and bone turnover markers
in childhood acute lymphoblastic leukemia survivors: A
PETALE study. Clin Nutr. 2019;38(2):912-919. doi:
10.1016/j.cInu.2018.02.006.

Simmons JH, Chow EJ, Koehler E, Esbenshade A, Smith
LA, Sanders J, et al. Significant 25-hydroxyvitamin D
deficiency in child and adolescent survivors of acute
lymphoblastic leukemia: treatment with chemotherapy
compared with allogeneic stem cell transplant. Pediatr Blood
Cancer. 2011;56(7):1114-9. doi: 10.1002/pbc.22949.

Halton JM, Atkinson SA, Fraher L, Webber C, Gill GJ,
Dawson S, et al. Altered mineral metabolism and bone mass
in children during treatment for acute lymphoblastic
leukemia. J Bone Miner Res. 1996;11(11):1774-83. doi:
10.1002/jbmr.5650111122.

van der Sluis IM, Hop WC, van Leeuwen JP, Pols HA, de
Muinck Keizer-Schrama SM. A cross-sectional study on
biochemical parameters of bone turnover and vitamin d
metabolites in healthy dutch children and young adults.
Horm Res. 2002;57(5-6):170-9. doi: 10.1159/000058378.

449

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



