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ABSTRACT 
Background: Primary immune thrombocytopenia (ITP) is an autoimmune disorder characterized by autoantibody-

mediated-enhanced platelet destruction. Chronic ITP was defined as thrombocytopenia persisting for more than 12 

months. Previous studies have found that vitamin D receptor (VDR) polymorphisms are associated with the incidence 

and severity of certain autoimmune diseases. 

Objective: This study aimed to detect the frequency and role of VDR gene polymorphisms on pathogenesis of chronic 

ITP in children. Patients and methods: A case control study that was conducted at Hematology Unit of Pediatric, 

Medical Biochemistry and Molecular Biology Departments at Zagazig University Hospital during a period from 

November 2017 until November 2018. The study was conducted on 40 participants divided into two groups: case 

group including 20 children with chronic ITP (8males and 12 females) and control group including 20 age- and sex-

matched healthy children (6males and 14females).  

Results: This study showed that the patients’ group had a lower serum vitamin D level than the control group with a 

statistical significant difference (24.2 ± 9.64 ng/ml and 33.75 ± 11.1 ng/ml respectively). There was also a highly 

significant difference between chronic ITP cases and control regarding distribution of SNP of VDR gene (Cdx2) where 

GG was founded in 65% of ITP cases versus 35% in control. Also, AA was founded in 30 % of control versus 5% of 

cases. Conclusion: Vitamin D receptor gene (Cdx2) polymorphism was found to be associated with higher incidence 

of chronic childhood immune thrombocytopenic purpura. Also chronic ITP in children was found to be associated 

with lower level of serum vitamin D. 
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INTRODUCTION 

Childhood Immune thrombocytopenia (ITP) is one 

of the most common benign hematologic disorders. It is 

characterized by isolated, immune-mediated 

thrombocytopenia. The etiologies of ITP are unclear but 

are likely genetic or acquired factors (1). Moreover, ITP 

is considered an autoimmune syndrome involving 

antibody-and cell-mediated destruction of platelets and 

suppression of platelet production that may predispose 

to bleeding. Recent recommendations suggest that ITP 

might be used to designate all cases of immune-

mediated thrombocytopenia whether primary or 

secondary (2). Chronic ITP was defined as 

thrombocytopenia persisting for more than 12 month 

with normal or increased marrow megakaryocytes and 

no secondary immune or non-immune abnormalities 

that could account for the thrombocytopenic state. The 

severity of bleeding tendency and thrombocytopenia 

was assessed according to the previously described 

criteria (3). 

Vitamin D act via binding to an intramuscular 

receptor, vitamin D receptor (VDR), present in target 

tissues and cells. This receptor belongs to the super 

family of transacting transcriptional regulatory factors 
(4). Vitamin D receptor binds to 1, 25-hydroxy vitamin 

D, which is the active form of vitamin D, and mediates 

its biological activity. The VDR gene is located on 

chromosome 12q13.1, and it has several polymorphic 

regions (5). 

More than 30 different human tissues such as the 

brain, heart, stomach, pancreas, lymphatics, skin, 

gonads, and prostate tissue are composed of cells 

including T and B lymphocytes that express the VDR 
(6). Previous studies have found that VDR 

polymorphisms are associated with the incidence and 

severity of certain autoimmune diseases (7). In humans 

and animals lacking vitamin D receptor polymorphism 

(VDR) function or lacking vitamin D offer insight into 

the immunological functions of vitamin D. Expression 

of VDR by immune system cells suggest that vitamin D 

influences immune system function (8). Over 470 

common single nucleotide polymorphisms (SNPs) have 

been identified in the VDR gene (9). 

These polymorphisms modulate the activity of the 

VDR gene and their frequency differs across multi-

ethnic groups. The Cdx-2 polymorphism is located in 

the promoter region of VDR, and it carries a G to A 

sequence change that affects the function of the 

transcription factor (10). 

In caucasians, several common allelic variants 

have been studied: 1) Cdx-2 (a single base change G to 

A, located upstream in the 5’ UTR of the gene) that 

significantly alters the transcriptional activity of the 

VDR promoter region. 2) FokI (a single base change C 
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to T, located in promoter region 5' of exon 2) that leads 

to the synthesis of a longer protein that is less effective 

as a transcriptional activator of VDR. 3) BsmI (a single 

base change G to A, located in the last intron). 4) ApaI 

(a single base change Gto T, located in the last intron) 

that affects mRNA stability and translational activity of 

VDR, and 5) TaqI (a single base change C to T, located 

in exon 9) that leads to silent codon generation (11). 

This study aimed at detection of the frequency 

and role of VDR gene polymorphisms on pathogenesis 

of chronic ITP in children.  

 

PATIENTS AND METHODS 

A case control study was conducted at Hematology 

Unit of Pediatric Department, Medical, Biochemistry 

and Molecular Biology Departments at Zagazig 

University Hospital during a period from November 

2017 until November 2018. The study included 40 

participants divided into two groups: case group 

including 20 children with chronic ITP (8 males and 12 

females) with mean age of 5.62 ± 1.91 years and control 

group including 20 age- and sex-matched healthy 

children (6 males and 14 females) with mean age of 

5.17 ± 1.75 years.  

Inclusion Criteria: Children with chronic immune 

thrombocytopenic purpura, aged between 3 and 15 year 

and idiopathic thrombocytopenic purpura persistent 

more than 12 month.  

Exclusion Criteria: Persistent/acute immune 

thrombocytopenic purpura, concomitant chronic 

disease and stabilized or not secondary immune 

thrombocytopenic purpura.  

All children were subjected to detailed history with 

emphasis on disease duration, history of drugs intake 

such as steroids that nearly most of patients started by 

oral steroids or iv solumedrol at first and shifted to other 

line regimen of treatment such as intravenous 

immunoglobulins (IVIG) or eltrombopag in case of no 

or poor response and history of bleeding (skin, mucus 

membrane, frank bleeding). Complete clinical 

examination including site and shape of bleeding. 

Laboratory investigations including complete blood 

count with manual platelet count and bone marrow 

examination. Also, laboratory investigations to exclude 

secondary causes (C3, ANA, antiDNase) from medical 

records. Specific investigations including serum 25-

hydroxy vitamin D [25(OH) D]: 2 ml venous blood 

was collected in serum collecting tube to measure vit D 

and genotype (ELISA kit supplied by DRG 

International, Inc. USA) according to manufacturer's 

instructions 

VDR polymorphisms detection “CDX”: One 

milliliter peripheral venous blood samples were 

collected in sterile tubes containing EDTA for DNA 

extraction. Five common VDR SNP were selected, and 

SNP at VDR restriction sites Cdx-2 (rs11568820). 

Genomic DNA was extracted from whole blood using 

the commercially available G-spin TM Total DNA 

Extraction Kit (iNtron bio-tehnology, Seongnam-Si, 

Korea). 

The method of Fang et al. (12) was modified for the 

amplification of the Cdx-2 SNP (rs11568820). The 

PCR amplification was carried out in a 10-μL total 

volume with 1 μL of 0.8 to 1.2 μmol/L of each of the 

primers G-For (5′-

AGGATAGAGAAAATAATAGAAAACATT-3′) and 

A-Rev (5′-ACGTTAAGTTCAGAAAGATTAATTC-

3′) and 1 μL of 1.2 μmol/L of each of the primers G-

Rev (5′-AACCCATAATAAGAAATAAGTTTTTAC-

3′) and A-For(5′-TCCTGAGTAAACTAGGTCA 

CAA-3′), 5 μL of GoTaq Green Master Mix (Promega) 

and approximately 50 ng of DNA. Thermo cycling was 

carried out as above with an initial denaturation at 96°C 

for 5 minutes; followed by 30 cycles of denaturation at 

94°C for 45 seconds, annealing at 56°C for 45 seconds, 

extension at 72°C for 45 seconds and a final extension 

at 72°C for 5 minutes. The PCR products were 

separated by electrophoresis in a 2.5% agarose gel in 

0.5× Tris borate EDTA at 120 V for 1 hour. 

 

Ethical considerations:  

Written informed consent for participation in the 

study was obtained from the patient’ parents. Approval 

was received from the Pediatric Department, 

Zagazig University Hospitals for conducting the 

study after the approval of the Institutional Review 

Board (IRB). The work was carried out for human 

studies in accordance with the World Medical 

Association’s code of Ethics (Deceleration of Helsinki). 

 

Statistical analysis: 

The collected data were tabulated and analyzed 

using SPSS version 24 software (Spss Inc, Chicago, 

ILL Company). Categorical data were presented as 

number and percentages. Chi square test (X2), or 

Fisher's exact test (FET) were used to analyze 

categorical variables. Quantitative data were tested for 

normality using Kolomogrov Smirnove test assuming 

normality at P > 0.05. The accepted level of significance 

in this work was stated at 0.05 (P ≤ 0.05 was considered 

significant), P value > 0.05 is non-significant (N-S). 

 

RESULTS 

Table (1): Initial bleeding symptoms distribution 

among cases 

Patient bleeding symptoms Case No % 

Ecchymosis 9 45.0 

Ecchymosis + gum 

bleeding 
4 20.0 

Ecchymosis+ epistaxis 6 30.0 

Epistaxis 1 5.0 

Total 20 100.0 

Regarding presenting symptoms and initial bleeding, 

our results showed that ecchymosis was the most 

presenting symptoms of initial bleeding in 95% (19 

patients) of the cases and one patient was presented with 

epistaxis only. Of those 19 patients; 4 (20.0%) patients 
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were also presented with gum bleeding and 6 (30.0%) 

patients with epistaxis (Table 1). 

Table (2): Distribution of cases regarding treatment 

Treatment No % 

Oral steroid 20 100.0 

Solumedrol 20 100.0 

IVIG 13 65.0 

Eltrombopag 6 30.0 

Total 20 100.0 

The results showed that 100% (20 patients) were given oral steroids and solumedrol, 65% (13 patients) were 

given intravenous immunoglobulin (IVIG) and only 6 patients (30.0%) were given thrombopoietin receptor agonists 

(Eltrombopag) (Table 2). 

 

Table (3): Complete Blood Count Distribution among cases 

CBC Cases PLT t P 

HB Mean ± SD 10.22 ± 1.19 10.54 ± 1.85 -1.025 0.298 

PLT Mean ± SD 9.9 ± 8.4 191.25 ± 27.1 -27.75 0.00** 

WBCs Mean ± SD 8.26 ± 1.98 8.34 ± 2.32 -0.897 0.458 

Single drug treatment regimen was given in every attack not combined treatment regimen and the duration of the 

drug given was according to the drug choice regimen such as iv solumedrol as a pulse steroid for three days then oral 

steroids for two to four weeks regarding tapering of the dose. If we start with IVIG, we give for one to two days. In 

case of shifting or starting with eltrombopag, we give this drug for four to six weeks with cautious monitoring of 

kidney and liver functions. As regards complete blood count analysis, the obtained study showed significant decrease 

of platelets count in cases compared to control group (9.9 ± 8.4 x103/mm3 and 191.25 ± 27.1 x103/mm3 respectively). 

However, there was non-significant decrease in hemoglobin and leukocytic count in cases compared to control group 

(Table 3). 

 

Table (4): Frequency of VDR genotype and Allele distribution among studied groups 

 Group 
Total X2 P OR (CI 95%) 

Control Case 

Genotype 

AA 
N 6 1 7 

17.81 0.00** 
AA 

0.12 (0.01-2.71) % 30.0% 5.0% 17.5% 

GA 
N 7 6 13 

0.38 0.53  
% 35.0% 30.0% 32.5% 

GG 
N 7 13 20 

9.1 0.002* 
GG 

3.45 (0.79-15.8) % 35.0% 65.0% 50.0% 

Allele 

A 
N 19 8 27 

6.74 0.009* 
G 

3.6 (1.2-11.07)* 

% 47.0% 20.0% 33.7% 

G 
N 21 32 53 

% 53.0% 80.0% 66.3% 

Table (4) showed a highly significant difference between chronic ITP cases and control regarding distribution 

of SNP of VDR gene (Cdx2) where GG was founded in 65% of ITP cases versus 35% in control. Also, AA was 

founded in 30 % of control versus 5% of cases. Regarding the frequency of the Cdx-2 alleles in the studied groups, 

the A allele was presented in 19 (47.0%) and the G allele was presented in 21 (53.0%) in control group, While in cases 

group the A allele was presented in 8 (20.0%) cases and the G allele was presented in 32 (80%) of cases. 

 

 

 

 

 

 

 

 

 

Table (5): Vitamin D level distribution among studied groups 
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 Case (N=20) Control (N=20) Mann Whitney/X2 P 

VIT D Level ng/ml 24.2 ± 9.64 33.75 ± 11.1 -2.41 0.021* 

 Vitamin D 

status 

Deficient 
N 11 8 

0.9 0.34 
% 55.0% 40.0% 

Sufficient 
N 9 12 

% 45.0% 60.0% 

Total 
N 20 20 

 
% 100.0% 100.0% 

Table (5) showed that the patients’ group had a lower serum vitamin D level than that of the control group with a 

statistical significant difference (24.2 ± 9.64 ng/ml and 33.75 ± 11.1 ng/ml respectively). 

Table (6): Relation between VIT D level and different genotypes among studied groups 

Group N Mean Std. Deviation Minimum Maximum 
Kruskal 

Walis 
P 

Control 

GG 7 34.4286 8.07885 25.00 42.00 

0.87 0.43 GA 7 29.2857 10.29636 14.00 53.00 

AA 6 38.1667 11.83920 22.00 51.00 

Case 

GG 13 25.9231 11.98488 5.00 44.00 

0.51 0.606 GA 6 22.3333 12.82652 8.00 32.00 

AA 1 17.0000 . 13.00 13.00 

Table (6) showed that there was no significant relation between different genotypes and the mean levels of serum 

vitamin D among the studied groups. 

Table (7): Correlation of vitamin D with age, HB, WBCs and PLT 

 VIT D Level ng/ml 

Age 
r -0.137 

P 0.399 

HB 
r 0.053 

P 0.825 

Platelet 
r -0.103 

P 0.664 

WBCs 
r -0.021 

P 0.929 

 

Table (8): Relation between different VDR genotypes and age, HB, WBCs and PLT 

Group 
Genotype 

Total X2 P 
AA GA GG 

Control 

Sex 

F 
N 6 3 3 12 

5.74 0.058 
% 100.0% 42.9% 42.9% 60.0% 

M 
N 0 4 4 8 

% 0.0% 57.1% 57.1% 40.0% 

Total 
N 6 7 7 20   

% 100.0% 100.0% 100.0% 100.0%   

Cases  

Sex 

F 
N 1 4 9 14 

0.46 0.79 
% 100.0% 66.7% 69.2% 70.0% 

M 
N 0 2 4 6 

% 0.0% 33.3% 30.8% 30.0% 

Total 
N 1 6 13 20   

% 100.0% 100.0% 100.0% 100.0%   

Table (7, 8) showed that there were no significant relation between vitamin D level or different VDR genotypes and 

age, gender and complete blood picture (CBC) values (Hb%, WBCs and PLT). 

DISCUSSION 
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Childhood immune thrombocytopenic 

purpura (ITP) is characterized by isolated, immune-

mediated thrombocytopenia. The etiology of ITP is 

unclear but is likely due to genetic or acquired factors 
(13). Acquired factors most often consist of 

immunological problems such as cross-reactive 

antibodies against platelet membrane glycoproteins that 

are produced during viral infections such as rubella, 

varicella, mumps, cytomegalovirus and Epstein–Barr 

virus (7). 

Vitamin D has an important influence on 

the host’s immune system by modulating both innate and 

adaptive immunity and regulating the inflammatory 

cascade (14). 

Many studies found that Vitamin D 

receptor polymorphisms are associated with the 

incidence and severity of certain autoimmune diseases 
(7). 

Regarding the initial presenting symptoms, 

the observed results showed that ecchymosis was the 

most presenting symptoms of initial bleeding in 95% (19 

patients) of the cases and one patient was presented with 

epistaxis only. Of those 19 patients; 4 (20.0%) patients 

were also presented with gum bleeding, 6 (30.0%) 

patients were also presented by epistaxis. Our results are 

in agreement with Evim et al. (15) who reported in their 

study on 201 children to evaluate the data of children 

with ITP by using the new definitions of the 

International Working Group (IWG) on ITP, that the 

most frequent symptoms were petechiae and ecchymosis 

(71%). Thirty-six children (18%) were admitted with 

epistaxis and/or gum bleeding along with petechiea and 

ecchymosis. Twenty-three patients (11%) had no 

bleeding manifestations. Also, we agree with what was 

reported by Saeidi et al. (16) that the prevalence of initial 

symptoms including petechiae and ecchymosis was 

60.5% and 61%, respectively in all patients, but severe 

bleeding rarely occurred. 

Regarding complete blood count analysis, 

this study showed isolated thrombocytopenia with mean 

PLT 9.9 ± 8.4 ranging between 2 - 34x109/L. The mean 

hemoglobin concentrations in the cases was 10.22 ± 1.19 

ranging between 8.1-12. Anemia occurred in some cases 

due to severe bleeding. Also, the leukocytic count was 

normal in the cases with mean WBCs level 8.26 ± 1.98 

ranging between 4.9-12.3. Elevated leukocytic count 

occurred in some cases due to presence of infection. 

All studies and guidelines were based on 

that ITP is characterized by isolated thrombocytopenia 

with an otherwise normal complete blood count. Anemia 

from blood loss may be present, but it should be 

proportional to the amount, and the duration, of bleeding 

and may result in iron deficiency (evidence level IV). If 

anemia is found, the reticulocyte count may help define 

whether it the result of poor production or increased 

destruction of red blood cells (RBCs) (17, 18, 19). 

Regarding therapy given to the patients, the 

current study showed that 100% (20 patients) were given 

oral steroids and solumedrol, 65% (13 patients) were 

given intravenous immunoglobulin (IVIG) and only 6 

patients (30.0%) were given thrombopoietin receptor 

agonists. In the study done by Evim et al. (15) IVIG was 

administered to 66 (65%) children, whereas 36 (35%) 

received corticosteroids as the first therapeutic choice. 

While in the study done by Saeidi et al. (16) 86 patients 

(26.6%) received only methylprednisolone, 15 (4.6%) 

received IVIG, 207 (64.1%) received both drugs and 15 

(4.6%) received none. Grimaldi-Bensouda et al. (20) 

reported in their study on 257 children aged 6 months–

18 years and diagnosed with primary ITP, 208 (80.9%) 

patients started initial treatment while the other 49 

(19.1%) underwent watchful waiting strategy. Of the 

208 patients, 63/208 (30.3%) were initially treated with 

corticosteroids alone, 99/208 (47.6%) were initially 

treated with intravenous immunoglobulin (IVIG) alone 

while 46/208 (22.1%) were initially treated with 

corticosteroids and IVIG. 

Regarding serum vitamin D level in the 

participants, our study proved that the patients’ group 

had a lower serum vitamin D level than that of the 

control group with a statistical significant difference 

(24.2 ± 9.64 ng/ml and 33.75 ± 11.1 ng/ml respectively). 

The results of this study are in agreement with Čulić et 

al. (14) who reported in their study on 21 child who were 

recruited from both chronic ITP patients and newly 

diagnosed ITP, that VD deficiency (values < 75 nmol/L) 

was detected in 11 patients with newly diagnosed ITP, 

and seven patients with chronic ITP. Only three patients 

with newly diagnosed and none with chronic ITP had 

normal VD values. Newly diagnosed ITP patients had 

statistically significantly higher values (P < .044) of VD 

than the patients with chronic type of ITP. 

Regarding correlation between serum 

vitamin level and some variables in the study, our results 

showed that there was no significant correlation between 

serum vitamin D level and age (r=-0.137 & p=0.399), 

Hb% (r= 0.053 & p=0.825), platelets (r=-0.103 & 0.664) 

and WBCs (r=-0.021 & 0.929). Also, there was no 

significant difference between male participants and 

female participants regarding serum vitamin D level. 

This can be explained by the vast majority of the 

participants lived in the same geographic area and the 

blood samples were taken in the same season. 

Regarding the three Cdx-2 genotype 

distribution in the participants, these results illustrated 

that in the cases’ group, the most presented genotype 

was the GG genotype in 13 (65.0%) patients followed by 

Ga genotype in 6 (30.0%) and the genotype AA in 1 

(5.0%) patient. While in the control group both GG and 

GA genotypes were presented in 7 (35.0%) cases for 

each and the AA genotype was present in 6 (30.0%) 

children. 
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Regarding the frequency of the Cdx-2 

alleles in our studied groups, these results explained that 

in control group the A allele was presented in 19 (47.0%) 

and the G allele was presented in 21 (53.0%) in control 

group. While, in cases’ group the A allele was presented 

in 8 (20.0%) cases and the G allele was presented in 32 

(80%) of cases. There was a statistical significant 

difference between both groups with p-value: 0.009. 

Our results clarified that the AA genotype 

was more presented in the control group (OR, 0.12; 95% 

CI: 0.01-2.71), while the GG genotype was more 

presented in the cases group (OR, 3.45; 95% CI: 0.79-

15.8) and the G allele was the most presented one in the 

cases group than the A allele (OR, 3.6; 95% CI: 1.2-

11.07). These findings indicate that there are an 

association between the prevalence of both G allele and 

GG genotype and increased risk of chronic ITP in 

children. 

In the study done by Yesil et al. (13) they 

reported that the distribution of the three genotype 

groups (GG, GA, AA) was significantly different 

between the ITP patients and controls (P= 0.025). Also, 

they reported that the GG genotype of Cdx-2 was 

overrepresented in the ITP group (84.1%) versus 

controls (62%), the frequency of the Cdx-2 A allele was 

significantly different between ITP patients and controls 

and no significant differences were observed between 

ITP patients and controls of frequency of the Cdx-2 G 

allele. They concluded that the Cdx-2 A allele was 

associated with a decreased risk in the ITP (OR, 0.343; 

95% CI: 0.150–0.782). The Cdx-2 polymorphism is 

located in the promoter region of VDR, and it carries a 

G to A sequence change that affects the function of the 

transcription factor. The presence of the G allele at the 

Cdx-2-binding site reduces the transcriptional activity of 

VDR promoter by 70% versus the A allele (10, 21). 

These results showed that there was no 

significant relation between the three VDR genotypes 

and serum vitamin D levels. Also, there was no 

significant difference between the two alleles A and G 

regarding serum vitamin D levels with p-value: 0.606. In 

agreement with the findings, Yesil et al. (13) reported that 

the mean serum 25(OH) D in ITP patients with the Cdx-

2 A allele (20.8 ± 8.72 ng/mL; range, 11.5–37 ng/mL) 

was not significantly different from that in ITP patients 

who did not have the Cdx-2 A allele (18.68 ± 9.18 

ng/mL; range, 4.4–46.2 ng/mL; P = 0.576. 

In this study we compared between the 3 

genotypes regarding age, gender and complete blood 

picture (CBC) values (Hb%, WBCs, and Plts) in both 

groups (control and cases). This study showed that there 

was no significant difference between the 3 genotypes 

regarding the previously mentioned variables with p-

value: 0.740, 0.058, 0.223, 0.667 and 0.218 respectively 

in the control group and with p-values: 0.191, 0.79, 

0.263, 0.084 and 0.442 respectively in the cases group. 

Limitation of the study: Small numbers of patients and 

the lack of sufficient studies in the subjects of research 

in children. 

 

CONCLUSION 

We can conclude that significant association of 

vitamin D receptor gene (Cdx2) polymorphism with 

chronic immune thrombocytopenic purpura in children 

may indicate its possible role in disease pathogenesis. 

Also, chronic ITP in children was found to be associated 

with lower level of serum vitamin D.  

 

RECOMMENDATIONS 

Vitamin D therapy is much recommended for 

children with chronic ITP. Genetic screening for 

polymorphism in ITP is strongly needed to pave the way 

for early detection, disease control and application of 

appropriate therapeutic strategies.  
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