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Abstract

Background: Hepatitis C virus (HCV) infection is a global health problem. Most cases of HCV infection do not resolve spontaneously.
Combination therapy with pegylated interferon-« (PeglFN-alpha) and ribavirin (RBV) is the standard treatment for patients with
HCV infection. The success of treatment is affected by several host, viral, and treatment factors. Available works have demonstrated
significant role of interleukin 28B (IL28B) polymorphisms in predicting HCV infection treatment outcomes. This suggests the possi-
bility of tailored therapy in HCV infected patients. HCV is one of the most common causes of liver disease worldwide. If untreated,
this infection can develop chronic hepatitis in 50%-85% of patients. The aim of current study is to determine the association of
interleukin-28B (IL-28B) rs-12979860 polymorphism in response to peginterferon-alpha (PegIFN-alpha) and ribavirin combination
therapy in Iranian patients with chronic hepatitis C genotype 1infection.

Methods: This cross-sectional study was carried out on 70 Iranian patients with chronic hepatitis C infection (genotype 1) receiving
PegIFN-alpha and ribavirin. DNA was extracted from blood samples. Specific primers were used to amplify targeted polymorphisms.
Results: In this study, 71.4% of patients reached sustained virological response (SVR). The prevalence of CC, CT and TT genotypes
were 38.6%, 42.8% and 18.6% respectively. The rate of SVR was 96.3 for CC genotype, whereas this rate was 66.7 for CT and 30.8 for TT
genotypes. We found an association between end of treatment response (ETR) and IL-28B genotypes as 100% of patients bearing CC
genotype reached ETR, but ETR rate was 45.85% in CT group and 10.2% in TT group. Six months follow-up showed that there was a
significant difference between response to treatment in patients IL-28B-CC and TT (P < 0.001). Data regression analysis showed that
CC genotype was an independent predicting factor, significantly associated with higher SVR (P=0.005 (OR=36.1; 95% CI=3-434.2)).
In contrast, absence of C allele (TT genotype) was significantly correlated with the failure of response (P=0.005 (OR=36.1;95% Cl=
3-434.2)).

Conclusions: The results showed that IL-28B rs12979860 was an important predictor of HCV treatment response.

Keywords: Chronic Hepatitis C, Interleukin-28B, Pegylated Interferon-c, Ribavirin

1. Background

Hepatitis C virus (HCV) infection represents a major
health burden worldwide. It is estimated that 2.2% - 3%
of the world’s population (130 - 170 million people) are
chronically infected with this virus. Among infected pa-
tioents 50% - 85% develop chronic hepatitis, with persis-
tent viremia and of these, 20% -30 % develop cirrhosis over
a 20- to 30-year period (1). Genotype 1is the most common
HCV genotype in most of the world’s countries including
Iran (2).

Combined pegylated interferon (PegIFN) and ribavirin
therapy for several years is the most effective therapy for

HCV infection. The primary goal of HCV treatment is to
reach SVR- a condition when the virus RNA is not detected
in the patient’s serum six months after the end of treat-
ment period. However, only about half of all patients in-
fected with HCV genotype 1 clear the virus (3). Recently, the
emergence of new oral medications including firstand sec-
ond generation directacting antiviral agent (DAAS) has fur-
ther increased the rate of response of treatment-resistant
HCV genotype 1. However, their financial costs are rela-
tively high and are not readily available. Therefore, the pos-
sibility of predicting the rate of SVR achienment in an indi-
vidual patient, before initiating treatment is of major in-
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terest for patient care and economic burden. Both virus-
and host-related components have been indicated to influ-
ence the outcome of HCV therapy. A particular focus has
been put on virus mutations, age, gender, ethnic group,
body mass index and degree of liver damage which have
long been contributed to treatment response (4). Among
these factors the relation between host innate immunity
and outcome of PEG-IFN and RBV therapy has gained much
interest. Several independent studies reported single nu-
cleotide polymorphisms (SNPs) in or near interferon-\3
(IFNL3) and interferon-A4 (IFNL4) locus- formerly known
as IL28B- on chromosome 19q13.13, displayed strong associ-
ation with IFN-based therapy (5-7). These studies showed
that patients with a CCallele in the rs12979860 have a much
higher SVR than those who have a T allele. The rs12979860
SNP lies 3 kb upstream of the IL28B. This polymorphism ex-
hibit substantial ethnic diversity in their frequency (6, 7).
In current study we aimed to evaluate the predictive power
of rs12979860 polymorphism for treatment response in
Iranian patients with HCV genotype linfection.

2. Methods

2.1. Patients Selection

This cross-sectional study is carried out during April
2012 to April 2013 on 70 hepatitis C genotypel infected pa-
tients recruited from hepatitis clinic of Imam Khomeini
hospital, a referral center for treatment of HCV in Iran. Pa-
tients were subjected to thorough history taking, paraclin-
ical examination including: serum spartate aminotrans-
ferase (AST), HCV genotyping, quantitative viral load, stage
and grade of liver histopathological examination (Table 1).
After a full explanation of the study, written informed con-
sent was obtained from all the participants.

All selected patients were subjected to PegIFN- a and
ribavirin combination therapy with full adherence to
treatment. The exclusion criteria were coinfectious such as
HIV/HBY, contraindications for combination therapy and
any concurrent liver disease (hepatitis, autoimmune, Wil-
son Disease, liver transplant). Selected patients were classi-
fied according to their response to PegIEN- v and ribavirin
therapy into four stages including: RVR (undetectable viral
load after 4 weeks of treatment), EVR (undetectable viral
load after 12 weeks of treatment), ETR (undetectable viral
load at the end of treatment) and SVR (undetectable viral
load 6 months after the end of treatment).

2.2. DNA Collection and IL28B Genotyping

Whole blood was collected in Ethylene di-amine tetra-
acetic acid (EDTA) collection tubes. Peripheral blood
mononuclear cell (PBMCs) of all subjects were used for

Table 1. Demographic and Biochemical Features of Patients

Variable No. (%)

Age,y, mean (+ SD),y 40.8(10.7)

Sex (male/female) 59 (84.3)11(15.7)

Risk facto

IDU 49(70)

Transfusion 4(5.7)

Unknown 17(24.3)
HCV-1 subtype

1a 46(65.7)

b 16 (22.9)

1a/b 8(11.4)
Baseline HCV-RNA, log, mean (= SD) 5.7(0.97)
Child

A 66(94.3)

1 4(5.7)
Base line ALT

<40 46 (65.7)

40-80 20 (28.6)

> 80 4(57)
Liver biopsy stage

<2 47(67.1)

>2 21(30)
Unknown 2(2.9)
Liver biopsy grade

<4 39(55.7)

>5 29 (41.4)

Unknown 2(2.9)

Abbreviations: ALT, alanine aminotransferase; IDU, injecting drug users; SD,
standard deviation.

DNA extraction performed by Qiagen Mini Kit (Qiagen,
Va-lencia, CA) according to the manufacturer’s protocol
and then the extracted DNA stored at -20°C till use. DNA
samples were subjected to DNA quantitation and pu-
rity assessment using the NanoDrop® (ND)-1000 spec-
trophotometer (NanoDrop Technologies, Inc. Wilmington,
USA).Genotyping was performed using ARMS-PCR with two
pairs of specific primers

2.3. Statistical Analysis

The collected data were analyzed statistically with SPSS
software version 16 (SPSS Inc, Chicago, USA). Continuous
variables were summarized as mean + standard devia-
tion and categorical variables as frequency and percent-
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age. Chi-square test and Fisher’s exact test were used for
qualitative variables and student’s t -test was utilized to
compare the quantitative variables. P values less than
0.005 were considered to be statistically significant.

3. Results

In this study, 70 Iranian patients (mean age 40.8 +
10.7) infected with hepatitis C genotype 1 were recruited.
Fifty nine of patients were male and 11 were female. De-
mographic, biochemical and histopathological features of
patients are summarized in Table 1. There were no sig-
nificant differences in the distribution of sex and age be-
tween all groups (P> 0.005). All patients were treated for
6 months with combined PegIFN-« and ribavirin. Of en-
rolled patients the most prevalent IL-28B genotype was CT
(42.8%), followed by CC(38.6%) and TT (18.6%) genotypes. Six
months follow-up after completion of treatment showed
that 71.4% of participants reached the SVR, among which
52% were IL-28B-CC, 40% were IL-28B- CT, and 8% were IL-
28B-TT.

Our findings showed that 96.3% of patients carrying
IL-28B-CC reached SVR, but SVR rate was 66.7% and 30.8%
for IL-28B- CT and IL-28B-TT respectively. Statistical analysis
indicated that carrying CC and CT genotypes were signifi-
cantly associated with response to treatment (P < 0.005)
(Figure 1).
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Figure 1. Co-relation Between SVR and IL-28B Genotypes

The CC is indicated to be significantly correlated with
favorable response as presented in high frequency in SVR
group. Conversely patients with TT genotype had the high-
est probability of failure of response.

We also observed a significant association between end
of treatment response (ETR) and IL-28B polymorphisms.
Findings showed that 100% of patients bearing CC geno-
type reached ETR, but ETR rate was 45.85% in CT group and
10.2% in TT group. Logistics regression analysis showed
that there was no significant association between SVR and
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patients age, gender combination, baseline level of ALT, ini-
tial HCV viral load, patients child score, HCV serotype and
grade or stage of liver damage (Table 2).

4. Discussion

Several studies have demonstrated the role of IL-
28B polymorphisms in predicting treatment induced and
spontaneous clearance from HCV infection. In the general
population of Iran, the prevalence of HCV infection is <
0.5% (8). In current study we aimed to investigate the ef-
fect of IL-28B gene polymorphisms on treatment response
in Iranian patients with HCV genotype 1 infection.

Different studies have reported various IL-28B gene al-
lele frequencies according to ethnicity. In a previous study
on 921 Iranian patients with chronic hepatitis C infection,
the distribution of IL-28B polymorphism was indicated o
be 38%, 48.8%, and 13.2% for CC, CT, and TT genotypes re-
spectively (9). In other study the SNP genotyping results
showed C/C in 52.9% C|T in 39.7% and T/T in 7.3% of Ira-
nian HCV patients (10). In our study the frequency of IL-28B
gene polymorphisms was estimated as follows: CC geno-
type was 38.6%, CT genotype; 42.8% and TT genotype; 18.6%.
The 1L28B polymorphism rs12979860 has noticable differ-
ential distribution among different racial groups. It has
the lowest frequency in African Americans and is most fre-
quent in Asians. Its frequency in Hispanics and Caucasians
isintermediate. This may explains the high SVRrates in pa-
tients in Asians and the reason why African-Americans typ-
ically do not respond to PEG-IFN -2 and RBV treatment (5,
7,11,12).

Our results showed that 71.4% of HCV genotype 1 pa-
tients reached SVR, among which CC, CT and TT polymor-
phisms respectively had 96.3%, 66.7% and 30.8% SVR rate.
Previous studies reported varied rate of SVR. In agreement
with our results, in an available study on Iranian HCV pa-
tients most of the patients with SVR had IL-28B-CC geno-
type. However, the rate of SVR in this study was indicated
to be 58.3%. A reason that might explain the discrepancy
between SVR rate in this study and our findings is the dif-
ference in compliance percentage of patients available for
follow-up observation after treatment. In our study, we
also showed that virological response at the end of treat-
ment (ETR) and IL-28B polymorphism were significantly
associated, as of patients with CC genotype, 100 percent
reach ETR. While in the the CT group therate was 45.8 % and
in the TT group 10.2 %.

Identification of predictive variants for SVR will poten-
tially provide a rapid estimation approach for treatment
response before treatment by allocating patients to spe-
cific subgroups with a defined rate of response.
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Table 2. The Association of Various Factors with Treatment Response Multivariate Logistic Regression

Predictor Univariate Nonparametric Analysis Multivariate Logistic Regression
Age 0.04 P=0.18 (OR=0.35; 95% CI=0.07-1.66)
Gender 037 P=0.5(OR=0.51;95% CI=0.05-4.89)
11-28B (CC) 0.000 P=0.005(0R=36.1;95% Cl=3-434.2)
11-28B (CT) 0.44 P=0.08(OR=4.3;95% CI=0.83-223)
11-28B (TT) 0.000 P=0.005(0OR=36.1;95% Cl=3-434.2)
ALT 0.12 P=0.3 (OR=0.53;95% Cl=0.13-2.11)
Serotype a 0.63 P=0.96 (OR=95;95% CI=0.15-6.11)
Serotype b 0.10 P=0.6 (OR=1.87;95% Cl=0.16-20.78)
Biopsy-stage 0.06 P=0.22 (OR=4.07; 95% CI=0.41-39.67)
Biopsy-grade 0.17 P=0.8(OR=12;95% CI=0.18-8.84)
Baseline HCVRNA 0.2 P=0.5(0OR=0.51;95% CI=0.05-4.89)

Abbreviations: ALT, Alanine aminotransferase; CI, Confidence interval; OR, Odds ratio; SVR, Sustained virological response.

4.1. Conclusions

In summary, our results have indicated that that [L-28B
(rs12979860) was a significant predictor of chronic HCV
treatment outcome with PEG-IFN « and RBV in patients
with HCV genotype I infection in Iran. Patients with the IL-
28B-CC genotype had higher rates of SVR than those with
the IL-28B CT or TT genotypes. IL-28B-CC seems to be favor-
able factor for predicting positive treatment response. Our
findings in addition to other available related studies will
potentially provide a guide to therapeutic decisions. We
are, however, fully aware that the relatively small size of
our study is a limitation and further studies with larger co-
hort is required to clarify the role of mentioned genotypes
in HCV treatment response.
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