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Background: Interleukin-10 (IL-10) is an important anti-inflammatory cytokine. The polymorphisms of its promoter gene have been 
considered to be related with the chronicity of hepatitis B infection.
Objectives: The aim of this study was to evaluate the polymorphisms at different positions in the IL-10 promoter gene in patients with 
chronic hepatitis B.
Patients and Methods: Totally, 166 patients with chronic hepatitis B infection were enrolled. Genotypes at different positions (i.e. -819, - 
592, and - 1082) in the IL-10 gene promoter were determined.
Results: The C/A genotype at position -592, C/T genotype at position -819, and GCC/ATA haplotype of the IL-10 gene promoter were 
significantly more common in the patients with cirrhosis. The genotypes were significantly different between the hepatitis B e antigen 
(HBeAg)-negative and HBeAg-positive patients at position -592 (C/A and C/C), position -819 (C/C and C/T), and position -1082 (A/A and G/A).
Conclusions: Some IL-10 promoter gene polymorphisms predisposed the infected hepatitis B virus cases to cirrhosis in our study 
population.

Keywords: Genotype; Interleukin-10; Polymorphism, Genetic; Promoter Regions, Genetic; Liver Cirrhosis

Copyright © 2015, Kowsar Corp. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International 
License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original 
work is properly cited.

1. Background
Hepatitis B virus (HBV) infection is the most common 

cause of acute and chronic liver disease across much of 
Asia and Africa (1). Current figures estimate that there are 
over 400 million carriers globally and 250000 deaths 
annually due to HBV-associated sequelae (2). The Middle 
East in particular is experiencing moderate endemic lev-
els of infection with an estimated carrier rate of 2% to 7% 
(3-5). Iran, the setting of the present study, has an estimat-
ed prevalence of 2.14% HBV infection (6, 7). Of the infected 
patients, approximately 5% will present with chronic 
disease and this counteraction between the chronic and 
acute forms of HBV is largely dependent on the patient’s 
age and immune status at time of infection.

Cytokines, such as interleukins, play an integral role in 
the host immune response and may be a critical factor in 
determining the duration and severity of HBV infection (8, 
9). Several studies have, therefore, focused on investigating 
the genetic polymorphisms of key interleukins and their 
potential effects on both the natural progression of viral 
hepatitis and its response to modern day treatments (10-13).

Interleukin-10 (IL-10) is an important anti-inflammato-
ry cytokine secreted by different cells such as liver cells, 
T regulatory lymphocytes, activated macrophages, and T 

helper (Th) 2 cells. It inhibits macrophage-dependent an-
tigen presentation, proliferation of T-lymphocytes, and 
Th1 cytokine secretion and acts as an inhibitor of Th1 ef-
fectors mechanism (14-20).

In recent years, evidence has shown that the IL-10 genet-
ic polymorphisms are associated with the chronicity and 
progression of HBV (21, 22). Five exons on the IL-10 chro-
mosomes and several polymorphic sites in the promoter 
region have also been identified (23-25). Predominantly, 
the most common polymorphisms in the IL-10 gene 
promoter are single-nucleotide polymorphisms (SNPs) 
at positions -1082 G/A, - 819 C/T, and - 592 C/A (25). The T 
and C alleles at position -819 of the IL-10 promoter gene 
are considered totally in linkage with the IL-10 - 592 A 
and C alleles. The allele at position -592 is associated with 
the - 1082 A allele, resulting in three different haplotypes, 
namely GCC, ACC, and ATA (26).

The functional characteristics of these three SNPs of the 
IL-10 gene and their association with the production of 
different cytokines have been demonstrated by several 
studies (12, 13, 16, 23, 24, 27). The -1082 G/G genotype is as-
sociated with a higher IL-10 production, while -1082 G/A 
and A/A are associated with a lower production (28).
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2. Objectives
This study sought to find the impact of different IL-10 

promoter gene polymorphisms on patients with chronic 
HBV in different stages.

3. Patients and Methods

3.1. Study Subjects
This study was approved by the Medical Ethics Commit-

tee of Baqiyatallah research center for gastroenterology 
and liver diseases (BRCGL), and signed informed consent 
was gathered from all the patients before study initiation.

This research panel performed a cross-sectional study of 
the enrolled patients from the Middle East Liver Disease 
Center, a specialty referral facility based in Tehran, Iran. 
Subjects were enrolled from January 2012 through Sep-
tember 2013 and selected based on a minimum criterion 
of seropositive Hepatitis B surface antigen (HBsAg) status 
for more than 6 months. The subjects were further sorted 
into three categories, as is presented in Box 1.

However, the differentiation between Hepatitis B e 
antigen (HBeAg)-negative chronic active HBV and inac-
tive carrier state is often challenging. A recent study on 
Iranian patients showed that most HBeAg-negative HBV 
subjects with serum HBV DNA levels between 2000 IU/
mL and 20000 IU/mL, persistent normal alanine trans-
aminase (ALT) serum concentration, and mild or no liv-
er damage on biopsy could be considered HBV inactive 
carriers (29).

Patients from Box 1 were then further screened for hepa-
titis C virus, hepatitis D virus, and human immunodefi-
ciency virus, all of which were confounding factors and 

criteria for exclusion from the study. In total, 166 subjects 
were included in our final results.

3.2. Hepatitis B Virus DNA Extraction
Peripheral venous blood samples were collected in EDTA 

tubes and stored at -20°C. Genomic DNA was extracted us-
ing the QIAamp DNA Mini Kit (Qiagen, Hilden, Germany).

3.3. Hepatitis B Virus Viral Load Measurement
HBV viral load measurement was assessed by real-time 

polymerase chain reaction (PCR) using the Artus LightCy-
cler HBV DNA Kit (Qiagen; Hilden, Germany) and LightCy-
cler 2.0 instrument real-time PCR (Roche, Germany).

3.4. Interleukin-10 Genotyping
The polymorphisms in the IL-10 gene promoter at po-

sitions -592, -819, and -1082 were evaluated via the Poly-
merase Chain Reaction-Restriction Fragment Length 
Polymorphism (PCR-RFLP) technique using primers from 
Shanghai Sangon Biological Engineering Technology and 
Services Co., Ltd. The primers were as follows:

IL10 - 592: F: 5’GGTGAGCACTACCTGACTAGC3’; R: 5’CCTAG-
GTCACAGTGACGTGG3’

IL10 - 819: F: 5’TCATTCTATGTGCTGGAGATGG3’; R: 
5’TGGGGGAAGTGGGTAAGAGT-3’

IL10 - 1082: F: 5’CCAAGACAACACTACTAAGGCTCCTTT3’; R: 
5’GCTTCTTATATGCTAGTCAGGTA3’

PCR conditions were 94°C 5 minutes; 35 cycles of 30 sec 
at 94°C, 45 sec at 56°C, and 1 minute at 72°C; and 72°C 10 
minutes. Then, the electrophoresis of the PCR products 
was done, and they were visualized on 3% agarose gel 
stained with 0.1% ethidium bromide.

Box 1.  Criteria for the Chronic Infection of Hepatitis B a

Chronic Hepatitis B Disease

1. HBsAg positive > 6 months

2.1. Serum HBV DNA > 20000 IU/mL (in HBeAg-positive patients)

2.2. Serum HBV DNA between 2000 and 20000 IU/mL (in HBeAg-negative patients)

3. Persistent or intermittent elevation in AST/ALT levels

4. Liver biopsy showing chronic hepatitis with moderate or severe necro-inflammation

Inactive Carrier

1. HBsAg positive > 6 months

2. HBeAg negative, anti-HBe antibody positive

3. Serum HBV DNA < 20000 IU/mL

4. Persistently normal AST/ALT levels

5. Liver biopsy confirming the absence of significant hepatitis

Cirrhosis

1. HBsAg positive > 6 months

2. Liver biopsy showing cirrhosis
a  Abbreviations: AST/ALT, Aspartate transaminase/alanine transaminase; HBeAg, Hepatitis B e antigen; HBsAg, Hepatitis B surface antigen; and HBV, 
Hepatitis B virus.
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3.5. Serological Markers
HBsAg and antibodies to HBsAg (anti-HBs antigen) were 

measured by enzyme-linked immunosorbent assay (ELI-
SA) using a commercial kit (Hepanostika, BioMérieux, 
Boxtel, Netherlands). Anti-HBe antibody and HBeAg were 
measured using Radim Kits (Radim, Barcelona, Spain). All 
the samples were checked for anti-HDV antibodies with 
the ELISA kit (Dia. Pro Diagnostic Bioprobes s.r.l., Italy).

3.6. Statistical Analysis
Statistical package for the social sciences (SPSS) (SPSS Inc.) 

version 18 was used for data analysis. The data are presented 
in frequency. The Pearson χ2 test with the Fisher exact test 
was used for the assessment of the categorical variables. A P 
value < 0.05 was considered statistically significant.

4. Results

4.1. Demographic Information
Totally, 166 patients were enrolled in this study. Most 

of them were male and married. About a quarter of the 
patients had a positive family history of HBV infection. 
Also, chronic HBV infection was the most frequent type 
of HBV infection. More details about the demographic 
analysis are depicted in Table 1.

4.2. Interleukin-10 Promoter Polymorphisms in 
Chronic Hepatitis B Virus Infection in Different 
Stages

The IL-10 gene genotypes at positions -592, -819, and 

-1082 were checked for chronic HBV infection in different 
stages (i.e. cirrhosis, inactive carrier, and chronic HBV). 
The genotypes at all the loci did not differ significantly 
between the groups of chronic HBV infection; however, 
there was a trend in C/A at locus -592 and C/T at locus -819 
to chronic HBV infection (Table 2).

Table 1.  Demographic Information and Laboratory Findings a,b

Parameters Values

Age, y 38.5 ± 13.7

Male 111 (66.8)

Female 55 (33.2)

Married 135 (81.3)

Single 31 (18.7)

Positive FHx 42 (25.3)

Negative FHx 124 (74.7)

HBeAg positive 46 (27.7)

HBeAb positive 120 (72.3)

HBV DNA, IU/mL

Total 1,597,345 (2600 - 4,815,266)

HBeAg positive 3,015,266 (238,103 - 4,815,266)

HBeAb positive 640,926 (2600 - 1,573,480)

HAI-Knodell score 7.27 (0 - 15)
a  Values are presented as No. (%), except for age which is presented as 
mean ± SD; and HBV DNA data which are presented as mean (range).
b  Abbreviations: FHx, family history; HAI, histology activity index; 
HBeAb, Hepatitis B e antibody; and HBeAg, Hepatitis B e antigen.

Table 2.  Gene Promoter Polymorphisms in all the Cases a

Cirrhosis (N = 9) Inactive Carrier (N = 55) Chronic Hepatitis B Virus (N = 102) P Value

Locus-592

A/A 0 (0) 3 (1.8) 9 (5.4) 0.510

C/A 8 (4.8) 31 (18.7) 49 (29.56) 0.052

C/C 1 (0.6) 21 (12.6) 44 (26.5) 0.163

Locus-819

C/C 1 (0.6) 21 (12.6) 44 (26.5) 0.163

C/T 8 (4.8) 31 (18.7) 49 (29.6) 0.052

T/T 0 (0) 3 (1.8) 9 (5.4) 0.510

Locus-1082

A/A 2 (1.2) 23 (13.9) 53 (31.9) 0.148

G/A 6 (3.6) 23 (13.9) 35 (21.1) 0.134

G/G 1 (0.6) 9 (5.4) 14 (8.4) 0.866

a  Data are presented as No. (%).
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4.3. Interleukin-10 Gene Promoter Polymorphisms 
Comparison between Patients with Cirrhosis and 
Patients without Cirrhosis

The IL-10 gene genotype and haplotype were com-
pared between the patients with cirrhosis and those 
without cirrhosis. There was a statically significant dif-
ference between the two groups in C/A at locus -592 (P = 
0.026) and C/T at locus -819 (P = 0.026). The other geno-
types did not show any significant differences between 
the two groups. Also, analysis was not possible between 
A/A at locus -592 and T/T at locus -819 because of “0” data 

for cirrhosis (Table 3). The two groups were compared 
in terms of different haplotypes, which revealed a sig-
nificant difference only in the GCC/ATA haplotype (P = 
0.001) (Table 3).

4.4. Interleukin-10 Gene Promoter Polymorphisms 
Comparison between the HBeAg Positives and the 
HBeAg Negatives

There was no significant difference between the HBeAg-
positive patients. The other genotypes differed signifi-
cantly between the two groups in our analysis (Table 4).

Table 3.  Comparison of the Gene Promoter Polymorphisms between the Patients with Cirrhosis and the Patients without Cirrhosis a

Cirrhosis (N = 9) Without Cirrhosis (N = 157) OR P Value
Locus -592

A/A 0 (0) 12 (7.2) - 0.238
C/A 8 (4.8) 80 (48.2) 7.700 0.026
C/C 1 (0.6) 65 (39.2) 0.177 0.070

Locus -819
C/C 1 (0.6) 65 (39.2) 0.177 0.070
C/T 8 (4.8) 80 (48.2) 7.700 0.026
T/T 0 (0) 12 (7.2) - 0.238

Locus -1082
A/A 2 (1.2) 76 (45.8) 0.305 0.125
G/A 6 (3.6) 58 (34.9) 3.414 0.074
G/G 1 (0.6) 23 (13.9) 0.728 0.769

Haplotypes
ACC/ACC 0 15 (9) - 0.184
GCC/GCC 1 (0.6) 23 (13.9) 0.728 0.769
ATA/ATA 0 12 (7.2) - 0.238
GCC/ACC 0 27 (16.3) - 0.358
GCC/ATA 6 (3.6) 31 (18.7) 8.129 0.001
ACC/ATA 2 (1.2) 49 (29.5) 0.630 0.569

a  Data are presented as No. (%).

Table 4.  Correlation between HBeAg Seroconversion and IL-10 Genotype and Haplotype a,b

HBeAg Positive (N = 46) HBeAg Negative (N = 120) OR P Value
Locus -592

A/A 4 (2.4) 8 (4.8) 1.333 0.651
C/A 14 (8.4) 74 (44.6) 0.272 0.0003
C/C 28 (16.9) 38 (22.9) 3.357 0.0005

Locus -819
C/C 28 (16.9) 38 (4.8) 3.357 0.0005
C/T 14 (8.4) 74 (44.6) 0.272 0.0003
T/T 4 (16.9) 8 (22.9) 1.333 0.651

Locus -1082
A/A 12 (7.2) 66 (39.8) 0.289 0.0008
G/A 30 (18.1) 34 (20.5) 4.743 0.000
G/G 4 (2.4) 20 (12) 0.476 0.191

a  Data are presented as No. (%).
b  Abbreviation: HBeAg, Hepatitis B e Antigen; IL-10, Interleukin-10.
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5. Discussion

The results of the current study showed that the C/A 
genotype at position -592, C/T genotype at position -819, 
and A/A genotype at position -1082 of the IL-10 gene pro-
moter were more common than the other genotypes.

These results differ from the findings of comparable 
prior studies. In a previous study, Cheong et al. (30) 
found that the A/A genotype at position -592, T/T at posi-
tion -819, and genotype A/A at position -1082 were higher 
in the cases with chronic hepatitis B. In their study, the 
genotypes were significantly different at position -592 
between the cases and controls.

In another study conducted by Sofian et al. (31), the C/C 
genotypes at position -519 and - 819 were higher in the per-
sistent HBV-infected group, while the A/A genotypes were 
prevalent in the -1082 position. The authors also found that 
the IL-10 promoter genotypes were not significantly differ-
ent between the controls, recovered cases, carriers, and 
chronic hepatitis B patients at the three different positions.

Wang et al. (32) evaluated the IL-10 promoter gene poly-
morphisms in 52 patients with chronic HBV infection 
and 48 healthy subjects and reported higher A/A, T/T, and 
A/A genotypes at positions -592, -819, and -1082 in the pa-
tients than in the controls, although the difference was 
not statistically significant.

The results of the present study also showed that the 
genotypes of C/A at position -592 and C/T at position -819 
were significantly different between the patients with 
cirrhosis and those without cirrhosis (P < 0.05), while the 
genotypes were not significantly different between the 
other positions. Also, in the patients with GCC/ATA, there 
was a significant difference between these two groups (P 
< 0.05). Our analysis illustrated that the genotypes of C/A 
and C/C at position -592, C/C and C/T at position -819, and 
A/A and G/A at position -1082 were significantly different 
between the HBeAg-positive and HBeAg-negative patients 
(P < 0.05). This finding is to some extent consistent with 
the findings reported by Cheong et al. (30).

The clinical outcome in patients with chronic infectious 
disease depends on the host immune system and the vir-
ulence of the organism. The host genetic factors involv-
ing genetic polymorphisms are important in chronic dis-
eases to determine the susceptibility to infection or the 
disease severity (22, 33, 34).

In chronic viral hepatitis, genetics is important for pre-
dicting viral persistence and disease progression (32). 
IFN-gamma and TNF-a inhibit HBV replication, while IL-10 
negates their effects (22, 35, 36). IL-10 has immune-regula-
tory and anti-inflammatory effects, which are produced 
by Th2 cells, T-regulatory lymphocytes, and activated 
macrophages (37). The polymorphisms of IL-10 could af-
fect its transcription, translation, and secretion (38). In 
previous studies, the polymorphisms of the IL-10 gene 
promoter and the chronicity of HBV infection and disease 
progression have been evaluated. Different studies have 
yielded different results. Cheong et al. (30) reported that 

the genotypes of IL-10, leading to a higher production of 
IL-10, would lead to better recovery from HBV infection, 
while Shin et al. (39) found that a higher production of 
IL-10 would cause the progression of HBV infection. In 
another study, Turner et al. (28) demonstrated that the 
A/A genotype at position -519 in the IL-10 promoter genes 
related to a lower level of IL-10 and a better HBV infection 
outcome. Wu et al. (40) reported that the G/G genotype 
polymorphism at position -1082 was correlated with a 
lower viral load of HBV, whereas Gao et al. (14) found no 
significant difference in terms of the AA/AG genotypes 
at position -1082 between the HBV cases and controls in 
their investigation.

Our results also showed that the genotype of C/A at po-
sition -592 and C/T at position -819 and haplotype GCC/
ATA were significantly more prevalent in cirrhosis. Also, 
C/A and C/C at position -592, C/C and C/T at position -819, 
and A/A and G/A at position -1082 were significantly more 
common in the HBeAg-positive patients.

It should be noted that the low number of the cirrhotic 
patients in this study impaired our clinical judgment. 
Also, liver failure, as a complication of HBV infection, was 
not evaluated in this study. Hence, a further study recruit-
ing larger numbers of cirrhotic patients is necessary. 
What is also needed is an investigation of liver failure in 
consequence of HBV infection.

The reasons for the variations in the patterns and clinical 
outcomes of HBV infection are not completely understood; 
they are, however, thought to be linked to environmental, 
virological (viral load and virus genotype), immunological 
(host innate and adaptive immune responses), and host 
genetic factors. Evidence shows that the host genetic fac-
tors play an important role in determining the outcome of 
HBV infection. There is an important role for cytokines in 
the initiation and regulation of immune responses against 
HBV infection. Consequently, cytokines may affect suscepti-
bility to hepatitis B infection.

We focused our study on the evaluation of three loci on 
the IL-10 promoter gene. Our results showed a significant 
difference with respect to the genotypes at multiple loci be-
tween the patients with cirrhosis and those without cirrho-
sis. Furthermore, the genotype was significantly different 
between the HBeAg-positive and HBeAg-negative patients.

The present study had some limitations. First, it is a sin-
gle-center study with limited samples. Second, we had no 
control group. Multi-centric studies with larger sample 
sizes and healthy subjects are, therefore, recommended.
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