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Abstract

Background: Chronic hepatitis B is a necro-inflammatory of the liver parenchyma caused by hepatitis B
virus (HBV) infection leading to liver cirrhosis and hepatocellular carcinoma (HCC). Genetic variants
including single nucleotide polymorphisms (SNPs) within genes regulating immune response may
contribute to the progression of chronic hepatitis B (CHB) infection. This study aimed to examine the
genotype distribution of vitamin D receptor (VDR) polymorphism among patients with CHB infection and
to study its association with the development of cirrhosis and hepatoma.

Methods: This cross-sectional study analysed 75 CHB patients, consisting of 36 CHB patients without
cirrhosis, 25 CHB patients with cirrhosis, and 14 CHB patients with hepatoma. VDR polymorphism was
examined using the Amplification Refractory Mutation System Polymerase Chain Reaction (ARMS-PCR)
method.

Results: Alanine aminotransferase (ALT) and alpha fetoprotein (AFP) levels did not show any significant
differences between study groups, but aloumin levels in CHB patients with cirrhosis and hepatoma were
significantly lower than CHB patients without cirrhosis (p< 0.05). In contrast, the bilirubin levels in CHB
patients with cirthosis was higher than in CHB patients’ cirrhosis. The most common genotypes of VDR
polymorphisms were Ff (57.3%), TT (72%), aa (48%) and bb (74.7%) for Fokl, Taql, Apal and Bsml
respectively. There was no significant different in the genotype distribution of VDR polymorphism between
CHB patients without cirrhosis and CHB with cirrhosis or hepatoma.

Conclusions: This study suggest that VDR gene polymorphism may not contribute to the progression of CHB
infection.
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Introduction

Hepatitis B virus (HBV) infection is a major trigger an effective immune response, resulting in

health problem affecting >250 million people
globally and causes 880 000 death annually (1).
The prevalence of hepatitis B surface antigen
(HBsAg) in Indonesia is 7.1%, indicating a
moderate endemicity for HBV infection. HBV
infection that occurs during adults generally

resolution of acute infection (2). However, 95%
of HBV exposure during perinatal will result in
chronic HBV infection. Chronic hepatitis B
(CHB) confers a substantial risk for liver cirrhosis
and hepatocellular carcinoma (HCC), the latest is
the second-leading cause of cancer-related death
worldwide. Recently, accumulating evidence
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based on single nucleotide polymorphisms
(SNPs) have suggested the important role of host
genetic factors on the risk for liver cirrhosis and
HCC among patients with CHB (3,4).

Hepatitis B virus is known as a non-cytopathic
virus, which means that the inflammatory process
and liver damage is not due to viral invasion but
depend on the complex interaction between viral
replication and host immune response (5). The
adaptive immune responses governed by T-cell
responses have been crucial in the persistence of
chronic HBV infection. It has been shown that
patients  chronically infected with HBV
demonstrated impaired T-responses (6-8).

Vitamin D is a fat soluble hormone that has
important  roles as immune  modulator.
Epidemiological studies suggest association
between vitamin D deficiency and higher
incidence of autoimmune diseases (9), cancer
(10), metabolic (11) and inflammatory diseases
including infection with HBV (12,13). The
cellular actions of vitamin D are mediated by
vitamin D receptors (VDR), a superfamily of
nuclear transcription factor that is expressed in
many cell types including various immune cells
such as antigen-presenting cells, T cells, B cells
and monocytes (14).

Vitamin D receptor gene is located on
chromosome 12q12-q14. Previous studies have
reported several SNPs within VDR gene that may
affect its function in regulating the expression of
target genes. Vitamin D receptors gene
polymorphisms have been reported to be
associated with diseases such as rheumatoid
arthritis (15), tuberculosis (16), Graves' disease (6)
and cancer (17). This study aimed to examine the
distribution of genotype and allele of VDR
polymorphisms among patients with CHB and
analyse its association with risk for liver cirrhosis
and hepatoma.

Materials and Methods

Study subjects

This study examined 75 CHB patients who were
recruited from the Internal Medicine Department
of the Arifin Achmad Hospital, Riau Province
between March-September 2019. Of these 75
patients, 36 subjects were CHB patients without
cirrhosis, 25 subjects were CHB patients with
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cirrhosis and 14 subjects were CHB patients with
hepatoma. Chronic hepatitis B was diagnosed
based on HBsAg positivity for at least 6 months.
Cirrhosis was diagnosed based on imaging
(transient elastography and/or ultrasonography)
and clinical signs, including oesophageal varices
and ascites. Hepatoma was determined by
computed tomography and/or magnetic resonance
imaging and o-fetoprotein (AFP) levels. Written
informed consent was obtained from all study
participants after receiving adequate information
about the study. The study protocol was approved
by the Ethical Committee of Medical and Health
Research, Faculty of Medicine, Universitas Riau
in accordance with the Helsinki Declaration. The
inclusion criteria were CHB patients aged equal
or more than 18 years while the exclusion criteria
were co-infection with other virus infection
including hepatitis C virus and hepatitis D virus
infection. Levels of serum ALT, albumin, and
bilirubin were measured using commercial kits.

Genotyping of vitamin D receptor (VDR)
polymorphims

Ten mL of venous blood was withdrawn from
each study participants and immediately stored in
ethylenediaminetetraceticacid (EDTA) tubes. The
blood was then centrifuged at 2000 g for 5
minutes and the plasma stored at -80 “C while the
packed blood cells were stored at -20 “C for DNA
extraction. Genomic DNA was extracted using
Wizard® Genomic DNA Purification kit
(Promega Inc., Madison, WI, USA) according
manufacturer’s protocol. The VDR Fokl T>C (rs
10735810), Bsml C>T (rs 1544410), Apal G>T
(rs7975232), and Tagl C>T (rs 731236) single
nucleotide  polymorphisms ~ (SNPs)  were
determined by the Amplification Refractory
Mutation System Polymerase Chain Reaction
(ARMS-PCR) method using primers designed by
Jafari et al (18). as presented in Table 1. Each
sample was amplified twice using one specific
allele (wild-type or mutant) and one common
primer. The PCR reaction was carried out in a
total volume of 25 uL using GoTag® Green
Master Mix (Promega Inc., Madison, WI, USA)
containing GoTag® reaction buffer (pH 8.5), 200
puM dNTP, 1.5 mM of MgCI2 and 5 uL of
genomic DNA. The thermal cycler conditions
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were as follows: initial denaturation at 95 °C for 2
minutes, 29 cycles of denaturation at 95 °C for 25
seconds, annealing at 58 °C for 30 seconds and
extension at 72 °C for 1 minute; and final
extension at 72 °C for 5 minutes. PCR products

were subjected to electrophoresis on 2% agarose
gel containing GelRed® Nucleic Acid Gel stain
(Biotium, Fremont, CA, USA) submerged in 1x
Tris Acetate EDTA (TAE) buffer at 75 volts for
40 minutes. PCR fragments were visualised in a
UV GelDoc™ (Bio-Rad, USA).

Table 1. Primers used to detect VDR polymorphisms (26).

Primer sequences

Annealing temperature °C)  Amplicon size (bp)

Fokl (rs10735810)

Fokl/F: 5-TGGCCGCCATTGCCTCCG 3’
Fokl/f: 5°- TGGCCGCCATTGCCTCCA 3’
Fokl/C: 5’- AGCTGGCCCTGGCACTGA 3°
Bsml (rs1544410)

Bsml/B: 5>-AGCCTGAGTACTGGGAATGT-3’
Bsml/b:5’- AGCCTGAGTACTGGGAATGC-3’
Bsml/C:5’- GGGAGGGAGTTAGGCACC-3’
Tagl (rs731236)

Taql/B:5’- CAGGACGCCGCGCTGATT-3’
Taql/b:5’- CAGGACGCCGCGCTGATC-3’5
Taql/C:5>- CCTCATTGAGGCTGCGCAG-3’
Apal (rs7975232)

Apal/A:5- TGGGATTGAGCAGTGAGGT-3’
Apal/a:5’- TGGGATTGAGCAGTGAGGG-3’
Apal/C:5’- CCTCATTGAGGCTGCGCAG-3’
Internal Control

DRBI-F 5°- TGCCAAGTGGAGCACCCAA 3’
DRBI-R 5’-GCATCTTGCTCTGTGCAGAT 3’

62
60 7
60

60
62 534
60

62
60 148
62

58
60 229
62

60 729
60

Statistical analyses

Categorical data are presented as proportion while
numerical variable is presented as mean + SD
(min-max). Chi-square test was used to examine
group differences for genotype and allele
frequencies of VDR polymorphisms. p< 0.05 was
considered statistically significant. Statistical
analyses were performed with SPSS statistic
version 22 (IBM Corp., Armonk, NY, USA) for
Mac.

Results

Demographic and clinical characteristic of
study subjects

The demographic characteristics of study
population are presented in Table 2. The mean
age of study subjects was 45.37+13.26 years (18-
73 years). Subjects consisted of 45 (60%) males
and 30 (40%) females. Table 3 shows the
comparison of liver function between CHB,
cirrhosis and hepatoma. The mean ALT levels

did not differ significantly between CcHB,

cirrhosis and hepatoma patients. However,
albumin levels in CHB patients with cirrhosis
(3.1+0.7 g/dL) and CHB with hepatoma (3.6+0.5
g/dL) were significantly lower than those with
CHB (p< 0.05). In contrast, albumin levels in
CHB patients with cirrhosis were higher than
CHB patients (2.9+3.7 vs. 1.5+3.3 mg/mL, p<
0.05).

VDR polymorphism

Genotype distribution of VDR polymorphisms
among study subjects is presented in Table 4. Of
four VDR polymorphisms, bb (74.7%), aa (48%),
TT (72%) and Ff (57.3%) were the most
prevalent genotypes for Bsml, Apal, Taqgl, and
Fokl, respectively. Tables 5 and 6 show the
genotype and allele frequencies of VDR
polymorphisms among patients with CHB. We
found no significant difference in the genotype
and allele frequencies between CHB, cirrhosis
and hepatoma patients.
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Table 2. Characteristic of study subjects.

Variable N=75 %
Age

Mean=SD (years) 45.37+13.26

Min-max (years) 18-73

Sex

Male 45 60
Female 30 40
Diagnosis

CHB without cirrhosis 36 48
CHB with Cirrhosis 25 333
CHB with hepatoma 14 18.7

CHB=Chronic hepatitis B

Table 3. Comparison of liver function tests among patients with CHB.

Variable CHB Cirrhosis  Hepatoma
ALT (mean+SD, IU/L) 76.3+195.7 5344431  49.4+57.3
Albumin (mean+SD, g/dL) 4.240.7 3.1+0.7* 3.6+0.5*
Bilirubin (mean+SD, mg/dL) 1.5+3.3 2.9+3.7* 1.3+14

Table 4. Genotypic distribution of VDR polymorphisms among chronic hepatitis B patients.

*p< 0.05 vs. CHB using One-way ANOVA test.

Genotype N %
Bsml

BB 5 6.7
Bb 14 187
bb 56 747
Anpal

AA 12 16
Aa 27 36
aa 36 48
Taal

T 54 72
Tt 4 53
it 17 2.7
Fokl

FF 24 32
Ff 43 57.3
ff 8 107

Table 5. VDR genotype frequencies among patients with chronic hepatitis B patients.

Genotype CHB without CHB with CHB with P value
cirrhosis (n= 36) cirrhosis (n= 25) hepatoma (n=14)

Bsml

BB 2 (40%) 2 (40%) 1 (20%) 0.794

Bb 8 (57.1%) 5 (35.7%) 1(7.1%)

bb 26 (46.4%) 18 (32.1%) 12 (21.4%)

Apal

AA 5 (41.7%) 3 (25%) 4 (33.3%) 0.577

Aa 15 (55.6%) 8 (29.6%) 4 (14.8%)

aa 16 (44.4%) 14 (38.9%) 6 (16.7%)

Taql

TT 26 (48.1%) 18 (33.3%) 10 (18.5%) 0.765

Tt 3 (75%) 1 (25%) 0 (0%)

tt 7 (41.2%) 6 (35.3%) 4 (23.5%)

Fokl

FF 14 (58.3%) 8(33.3%) 2 (8.3%) 0.468

Ff 18 (41.9%) 14 (32.6%) 11 (25.6%)

ff 4 (50%) 3 (37.5%) 1(12.5%)

p< 0.05 vs. using Chi-square test.
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Table 6. Allele frequencies of VDR polymorphisms among patients with CHB.
Hepatoma (n=

Allele CHB (n=36) Cirrhosis (n=25) 14) p value
Bsml

B 12 (50%) 9 (37.5%) 3(12.5%) 0.685
b 60 (47.6%) 41 (32.5%) 25 (19.9%)

Apal

A 25 (49%) 14 (27.5%) 12 (23.5%) 0.407
a 47 (47.5%) 36 (36.4%) 16 (16.1%)

Taql

T 55 (49.1%) 37 (33%) 20 (17.9%) 0.869
t 17 (44.7%) 13 (34.2%) 8 (21.1%)

Fokl

F 46 (50.5%) 30 (32.9%) 15 (16.6%) 0.633
f 26 (44%) 20 (33.9%) 13 (22.1%)

p< 0.05 vs. using Chi-square test.
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Discussion

Patients with persistence HBV infection are at
increased risk for developing liver cirrhosis and
HCC, depending on viral and host factors (5). In
recent years, several studies have shown that
SNPs of VDR gene identified by allelic variation
in restriction enzyme sites are associated with
increased susceptibility of liver cirrhosis and
liver cancer development among CHB patients
in various global population. The present study
analysed the genotype and allele frequencies of
VDR polymorphisms among Indonesian patients
with CHB. Our results showed that bb, aa, TT,
and Ff genotype were the most frequent
genotypes for Bsml, Apal, Tagl, and Fokl,
respectively. Few studies have been conducted to
examine the genotype distribution of VDR gene
in Indonesian population. Setiabudiawan et al
(19). reported that bb, AA, TT, and Ff/ff were
the most prevalent genotype with regard to VDR
gene, indicating that Apal polymorphism has
more genetic variation within Indonesian
population that Bsml, Taql, and Fokl. Previous
studies have reported different genotype
distributions including BB, AA, TT, and Ff in
Vietnamnese (20) and Bb, Aa, TT, Ff in German
population (21). This suggest that genetic
variations within Apal and Bsml sites are exist
between population.

Furthermore, we found no significant difference
in the distribution of VDR gene polymorphism
between CHB patients without cirrhosis, with

cirrhosis and with hepatoma. There have been
conflicting results regarding the association
between VDR  polymorphisms and the
progression of HBV-related liver disease.
Previous study demonstrated that Fokl gene
polymorphism (C>T) were linked to increased
risk for HCC development in Egyptian population
infected with HBV(22). Similarly, Fokl
polymorphism was significantly associated with
risk for developing HCC in a Chinese population
with chronic HBV infection (23) and showed
better therapeutic response in CHB patients
received pegylated interferons (PEG-INFs) (24).
A recent meta-analysis further supports the
correlation of Fokl polymorphism with HBV
infection and liver disease progression (25). While
a recent study reported that Apal polymorphism
was associated with the clinical picture and
disease progression in Vietnamnese population
infected with HBV (20).

Vitamin D is an important immune modulator
by binding with vitamin D receptors (VDR).
VDR is a member of intranuclear receptor
family that acts as a transcription factor. Several
cells of the immune system such as dendritic
cells, macrophages, T and B lymphocytes are
known to express VDR on the cell membrane.
Vitamin D has been reported to modulate the
activity of> 900 genes (14). These data further
strengthen the role of vitamin D in the
pathogenesis of malignant diseases, metabolic
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diseases and infections, including HBV
infection.

The gene encoding vitamin D receptor is
located on chromosome 12 and consists of 9
exons. There are four major polymorphic sites
within the VDR gene: intron 8 consists Bsml
(rs1544410) and Apal (rs7975232)
polymorphisms, exon 9 contains Taql
(rs731236) polymorphism, which is created by a
silent T to C substitution, and exon 2 has FokiI
(rs10735810)  polymorphism, producing a
protein variant with three additional amino acids
at the amino terminus resulted from an
alternative translation initiation (21).

To our knowledge, this is the first study to
investigate the association between VDR gene
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