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Abstract

B

ackground: Genome wide association studies elucidate that IL28B rs12979860 genetic
polymorphism has a substantial role as a pretreatment predictor during PEG-IFN therapy in
Hepatitis C virus (HCV) infection, however its role in chronic hepatitis B (CHB) is ambiguous.

Methods: In this study, we have investigated the role of IL28B variant rs12979860 for chronic hepatitis B
(CHB) infection. 200 CHB patients were treated for 24 weeks, then we carried out our study on these
patients. Moreover, all patients were investigated for IL28B rs12979860 genotypes CC, CT, TT through
RT-PCR. Based on our preliminary results we categorized these patients into two groups i.e. Responder
R (n = 104) and Non-responderNR (n = 96).
Results: The proportion of IL28B CC, CT, TT genotypes were in both responder and non-responder
groups as (72.1%, 25.0%, 2.9% vs 53.1%, 40.6%, 6.2% respectively; P = 0.02). In this study CC was the most
frequent genotype, which has significant outcome in PEG-IFN therapy in both R and NR groups (72.1%
vs 53.1%) (P = 0.03), while CT and TT were found as (25.0% vs 40.6%) (P = 0.1, 2.09% vs 6.2%) (P = 0.3)
respectively.
Conclusion: Current study clearly demonstrates that IL28B rs12979860 polymorphism is a pretreatment
predictor during PEG-IFN therapy in CHB infection, and patients with favorable genotype of rs12979860
(CC) may clear the virus than the non-favorable genotypes (CT, TT) in Pakistani population.
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Introduction
Hepatitis B virus (HBV) is worth considering and
challenging global health issue in general and Asia in
particular [1-4]. It has badly effected 02 billion humans
including 400 million chronically, and claiming the lives
of 620,000 annually. Likewise, it is prevalent in our
country (Pakistan) and higher proportion of the
population is affected (09 million), while it is scaling up
with each passing day [2,4-9]. Hepatitis B surface
antigen (HBsAg) persist for more than six months in the
serum is considered chronic hepatitis B (CHB) infection
[10,11]. CHB is the leading cause of morbidity and
mortality in developing countries. It is responsible for
53% of hepatocellular carcinoma (HCC) and 30% of
cirrhosis cases [12]. If CHB infection persists up to five
years it leads to cirrhosis, causing death, yet 15-40%
cases can be compensated and the rest persist in chronic
stage. [13,14]. CHB may progress from cirrhosis to
advance stages HCC and Hepatic Decompensation.
Approximately 15-20% of CHB patients can progress to
these serious stages [15-19]. The widespread mortality
rate is the cause of the close association with the complex
nature of the virus and host immune system [20,21].
Three cytokines (IL28A, IL28B and IL29) have been
found in the study of GWAS on chromosome no. 19
(q13), the second mentioned cytokine (IL28B) is coded
for type ш IFN family and they are IFN-k1, IFN-k2 and
IFN-k3 which play vital role in generating antiviral
response by activation of JAK-STAT and MAPK
pathways [22-24]. The 1st ever study about IL28B was
reported in 2010, showing IL28B is linked with
spontaneous clearance in HCV. Whereas, in 2012, the 1st
influential report about IL28B also showed sustained
virological response (SVR) in CHB. Furthermore
Sonneveld reported that IL28B polymorphism has
significant association in HBeAg seroconversion and
also increase loss of HBsAg in response to peg IFN [2529]. An individual who possesses CC genotypes can give
better response to the treatment and clear the virus
rapidly [30]. Li s study containing two groups (healthy
control and self-limiting the infection) concluded that
CHB patients had low level of IL28B in their serum, and
also stated that patients with CC genotypes had higher
level of IL28B in their serum than the non-CC [31].
To prevent the patients from advance stages and to
stop the progression of liver disease is the ultimate aim
of the therapy, based on two group of antiviral drugs
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nucleotide analogues (NAs) and IFN. The former
mentioned having the following drugs (Lamivudine,
Entecavir, Telbivudine, and two NAs prodrug Tenofovir
Disoproxil Fumarate, and Adefovir Disoproxil) while
the later have (conventional IFN and PEGylated IFN)
[32-35]. Conventional IFN is known as the 1st registered
drug for the treatment of CHB but has proven ineffective
due to weak response in patients with normal levels of
alanine amino transferase (ALT), adverse effects and
complexity in drug administration. Peg-IFN mediated
treatment showed remedial steps which eventually leads
to HBeAg seroconversion and the rendered patients
with low risk of cirrhosis and HCC [36-40]. In the result
of phase 3 trials, peg-IFN has turned the axis of interest
of the researchers and the trials demonstrated that pegIFN gives desired results as compared to conventional
IFN. It is further revealed that unlike NAs, peg IFN
showing no antiviral resistance because it is given to the
patient for definite time. Conventional IFN is prescribed
thrice and peg-IFN one dose per week. Peg-IFN
suppresses virus significantly, eradicates HBsAg
satisfactorily and normalizes ALT levels [41-44].
This study is to understand the role of IL28B gene
variants in the treatment of peg-IFN in CHB infected
individuals in Pakistani population.

Methods
Patients
In the present study 355 CHB patients of Pakistani
origin were included (Figure 1), 155 were dropped due
to adverse effects of the given therapy, dose negligence
or missing clinical history. Whereas 200 cases were
followed on and were given peg-IFN with proper dose of
180 (million international units per week IM or
subcutaneously), while the physicians prescribed the
dose in some patients according to their health
condition. The selected patients have a complete follow
up history and they also have completed their 06 month
regiment of peg-IFN. In these selected cases, 128 were
males and 72 were females. These patients are
categorized into two groups as, Responders (R) and
Non-responders (NR). The inclusion criteria for the
study are, patients having chronic HBV infection and
have successfully completed their 06 months of pegIFN-Alfa therapy. The patients tested positive for other
hepatic infections such as hepatitis A, C, D and E, some
other viral disease or have some other severe medical
condition were excluded from the study along with
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pregnant and women in lactation. The study protocols
were approved by the ethical committee of Imperial
College of Business Studies – Faculty of Allied and
Health Sciences - Lahore. Inform consents were received
from all the participants of the study.

Figure 1: Flowchart of patient’s selection process

Laboratory work-up
For antigen antibody detection serum was used and for
IL28B genotyping EDTA whole blood was processed.
Serum was used to investigate co-infections like
antibody to HDV, HIV, and HCV by a simple technique
called enzyme linked immunosorbent assay (ELISA).
HBV DNA was extracted from EDTA blood plasma by
using FavorPrep TM viral nucleic acid extraction kit by
strictly following the instruction on the kit. HBV
quantification was performed on HBV Real Time Quant
(Sacace Biotechnologies, Como, Italy) on M.J mini
personal thermo cycler Real time PCR System (BIORAD) use according to the given guidelines.
IL28B genotyping
EDTA whole blood samples were used of all the patients
for the extraction of genomic DNA by using nonenzymatic salting out protocol. Real time PCR was used
for the Genotyping of IL28B rs12979860. Proper
environment was provided to StepOne Biosystem to
perform amplification. Specific primers i.e. Forward
primer-1 sequence is 5- AGG GAG CTC CCC GAA
GGC GC-3 (Forward primer 2 sequence is 5- AGG
GAG CTC CCC GAA GGC GT-3 (and Reverse primer
sequence is 5-CCT ATG TCA GCG CCC ACA ATT
CCC A-3 were used table 2. These primers were
specifically designed for 190 bp and used for SNP
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rs12979860 genotypes CC, CT, and TT. The reaction
mixture contained 120-480 ng (2.5 µl) of DNA, 01 µl of
each primers, 2.5 µl MgCl2, 10X-buffers 2.5 µl, dNTPs
2.5µl, 0.5 µl of Taq DNA polymerase and nuclease free
H2O were 12.5l the total volume of the master mix in
each reaction was 25 l. Thermocycler temperature was
set as; initial denaturation 95°C for 05 minutes,
annealing 68°C for 30 seconds and extension 72°C for 30
seconds. These all steps were programmed in real time
PCR (StepOne Applied Biosystem).
Statistical analysis
SPSS statistic software package version 20.0 was used to
perform data analysis. Data were analyzed as; qualitative
variables show frequencies and continuous variables
were expressed as median and mean. Independent TTest was carried out to find the differences in
frequencies of continuous variables. For qualitative
variables Pearson chi-square test was used. Hardy
Weinberg equilibrium is used to find out the
significance of IL28B polymorphism.

Results
HBV genotype A, B, C, and D patients were carried out
in this study, IL28B genetic polymorphism (rs12979860)
was investigated in all patients categorized into two
Groups i.e. Responders (R) and Non-Responders (NR).
Patients whose viral load were less than 2000 copies
IU/ml were regarded (R category) n = 104, and those
patients with more than 2000 copies IU/ml after
completion of treatment were put into (NR) category n
= 96 (Figure 1). Hardy Weinberg equilibrium was
applied to both categories (R=0.09, NR=0.14). The mean
± SD age in the R category was (Mean ± SD,
34.53±11.76) and in NR category (Mean ± SD,
33.17±07.91) (p = 0.34). The mean ± SD of ALT levels in
the R category were (Mean ± SD, 67.97±11.02) and in
NR category (Mean ± SD, 69.53 ± 10.06) (p = 0.29)
(Table 1).
Out of 200 cases, males were n = 128 (64.0%) (p
value=0.28) and in the R category n = 70 (35.0%), and in
N.R category (n = 58 (29.0%), (p = 0.28) (Figure 2). 72
females were investigated in a study, R group (n=34)
(32.7%) and in NR (n=38) (39.6%), (p = 0.63) in both R
and NR categories. Gender wise (male and female) (p =
0.31) which is insignificant in response to R and NR
groups.
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Figure 4: The electrophoresis pattern

Figure 2: This figure demonstrates males and females in both
responder and non-responder groups.

Figure 4 shows the electrophoresis pattern of IL28B
(rs12979860) genotypes. In IL28B polymorphism
(rs12979860) CC genotypes were more frequently in our
region than non-CC genotypes (Figure 3) i.e. (CC =
63.0%, CT = 32.5%, TT = 4.5%). CC genotypes were
abundant in both R (n = 75) (72.1%) and NR (n = 51)
(53.1%), (p = 0.03) it shows a significant association
between R and NR groups. Patients with CT genotype
were (n = 26) (25.0%) in R category, and in NR (n = 39)
(40.0%) (p = 0.1) which reflects insignificant association
between R and NR- categories. TT genotype was the
least frequent genotype in both the categories (R (n = 03)
(2.9%), NR (n = 06) (6.2%) (p = 0.3).

The IL28B polymorphism (CC CT TT) demonstrated
significant association in the treatment of peg-IFN
among the R and NR groups (p = 0.02) (Figure 3). This
study demonstrates that CC genotype was the most
frequent genotype in our region and it has a better
response to peg-IFN therapy in both (R and NR)
categories compare to CT and TT genotypes. The
present study did not find any significant variation
between gender and age wise distribution in both R and
NR groups.
Variables

Responder (R)

Non-responder
(NR)

P-value

34.53±11.76
67.97±11.02

33.17±7.91
69.53±10.06

0.34
0.2

70 (67.3%)
34 (32.7%)

58 (60.4%)
38 (39.6%)

0.2
0.6

rs12979860 genotypes
CC
75 (72.1%)

Age ± SD
ALT
Gender
Male
Female

51 (53.1%)

0.03

CT

26 (25.0%)

39 (40.6%)

0.1

TT
Total

03 (2.9%)
104 (100%)

06 (6.2%)
96 (100%)

0.3
0.02

Table 1: Demographic profile of responders and non-responders
IL28B gene Variant

Primers

rs12979860 FP1

AGGGAGCTCCCCGAAGGGGC

rs12979860 FP2

AGGGAGCTCCCCGAAGGGGT

rs12979860 RP

CCTATGTCAGCGCCCACAATTCCC

FP (forwards primer), RP (reverse primer)
Table 2: Shows Nucleotide sequence of each primer

Discussion

Figure 3: This shows Distribution of rs12979860 polymorphism
genotypes.
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Despite a lot of work in the last few decades to
understand the nature of the HBV, still many aspects are
unclear. Numerous safe and effective vaccine are
available since 1982 yet infection in adults is dilemma
for the whole population [45-47]. In theory, the ideal
outcome for the chronic infection is complete
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elimination of HBV with hepatitis B antigen (HBs) loss,
seroconversion to anti-HBs and elimination of cccDNA
(covalently closed circular DNA) from the infected
hepatocytes., Yet complete elimination of cccDNA from
the infected hepatocytes is impossible with any of the
current antiviral drugs. Similarly in our study, the
patients were tested for the viral load after the
completion of therapy, in which most of the patients
responded to the treatment so significant fall was noted
in viral load of those patients. [48].
Peg-IFN is commonly used antiviral drug to treat
CHB since 2005 and is almost identical to conventional
IFN. Recently a lot of work has been done on this
therapy. It has an important role in suppression of virus
replication and can lead to HBeAg seroconversion or
HBsAg clearance, and normalize the serum ALT level
and reduce the risk of cirrhosis and HCC [39,42-44,49].
In last five years peg-IFN has attained interest because
of the result of phase ш clinical trials. These trails
demonstrated that peg-IFN therapy has more significant
result than the standard IFN. These trials also revealed
that unlike NAs, peg-IFN does not show antiviral
resistance. Because of the reason that peg-IFN is given
to the patient for limited time once a week in dose of
180g leading to high rate of seroconversion. However,
standard interferon is given to the patient thrice a week
in a dose of 4.5 million units [41]. In Taiwan 06 months
of peg-IFN treatment is considered standard treatment
in CHB infection. Similarly, in current study all the
participants were treated with peg-IFN for 06 months
with a dose of 180 g, and in some patients the dose was
prescribed by the physician according to their health
conditions [50].
Genome wide association study shows that three
cytokines (IL28A, IL28B and IL29) were present on the
long arm of chromosome no. 19 (q13). Among these
cytokines IL28B belongs to IFN  family which induce
the viral responses by stimulating interferon stimulating
genes (ISGs). In past studies this cytokine was identified
as main factor of the immune response, which has
significant association with treatment of CHC infection
[24,51-58]. Recently on basis of these findings same
studies were carried out in CHB patients but these
investigations were not quite conclusive. Solely because
in CHB it is difficult to predict the most accurate
biomarker that has a significant outcome in peg-IFN
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therapy [24,55,56]. Many investigations have been done
to determine the pre-treatment predictor of peg-IFN
therapy. These observations lead to the fact that peg-IFN
therapy has effective outcome in those patients who
have low ALT levels and low viral loads. But clinically
this predictions are not helpful for therapeutic purposes.
Limited data was available in past reports in CHB
infection for the pretreatment prediction of IL28B in
peg-IFN treated patients, however, few studies have
predicted that IL28B has an important role in SVR in
peg-IFN therapy. Based on these findings this
association gains a lot of interest of the researchers.
Sonneveld and his colleagues reported that peg-IFN
therapy had significant outcome in clearance of HBV
infection by HBeAg seroconversion or by HBsAg
clearance [26]. Lampertico investigated 101 HBV
infected individuals and all were treated with IFN / pegIFN therapies, this study revealed that CC genotype
could give better outcome as compare to non-CC
genotypes. Thomas in his study also revealed, that
patients with CC genotype can clear the virus with
increased rate. These reports demonstrated that IL28B
as a pretreatment predictor. In line with previous
studies, we also found rs12979860 CC genotype
frequently in responder patients than in non-responder
patients (P = 0.03). Galmozzi conducted meta-analysis
studies before 2013, he concluded from these set of
studies that IL28B has significant association in desired
level result [59,60], while in Mangias report 134 CHB
infected individuals were investigated, 85% of them have
HBeAg negative patients and rest were HBeAg positive.
They all were treated with IFN / peg-IFN for 12-24
months. Mangia conclusion does not support
Lampertico and Thomas reports, he stated that IL28B
(rs12979860) had no influence on HBsAg loss in
aforementioned therapies [61]. In 2011, a report was
published in which 609 patients of CHB among Chinese
Han population were investigated. This report showed
significant correlation between IL28B polymorphism,
HBV progression and Hepatic inflammation. This study
revealed that IL28B genetic polymorphism can prevent
the viral progression from advance stages and can also
cure liver inflammation. Furthermore this study also
revealed that patients who possess CC genotype can give
the desired level outcome [62]. Later in 2012 another
report was introduced, in which 205 patients were
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enlisted from Asian European population. Some
patients were treated with lamivudine and some were
with peg-IFN. After investigation for IL28B genotyping
the proportion of CC, CT, and TT were 77%, 19%, 05%,
respectively. The author concluded that favorable IL28B
genotype (rs12979860) can give effective outcome and
can rapidly lead to HBeAg seroconversion during pegIFN therapy in both Asian and white population [26].
Recently a retrospective study (2005-2010) was reported
on 190 CHB patients and all were treated with peg-IFN
therapy for tenure of 48 weeks. IL28B (rs12979860)
genotypes were accounted as CC-47%, CT-36%, and
TT-15%. This report showed statistically significant CC
genotype in responder patients ( P = 0.001) after the
therapy [63]. Another study was conducted (2014) on
156 Chinese HBV infected population, this study
resulted that CC genotype (rs12979860) was the most
frequent genotype compare to other two genotypes (CT
TT). Furthermore, this report also revealed that patients
who have CC genotype have elevated IL28B protein level
which provide defensive contribution to the treatment
[64]. In Germany a report was published in 2014, in
which 86 CHB patients were investigated and all were
treated with peg-IFN. The author concluded that IL28B
polymorphism has significant prognostic effect in
treatment of CHB infection [65]. The results of the
above reports and our current study demonstrated the
similar outcome. In our current study 200 CHB patients
were investigated and after investigations they were
divided into two groups R and NR, patients who
responded well to peg- IFN therapy and their viral load
became less than 2000 copies IU/ml were put into R
(n=104) group, and patients whose response was weak
to therapy and their viral load were more than 2000
copies IU/ml were put into NR (n = 96) group. In
current report the proportion of rs12979860 CC, CT, TT
genotypes were found in both R and NR groups as; (R =
72.1%, 25.0%, 2.9% and in NR = 53.1%, 40.6%, 6.2%
respectively; P = 0.02), on statistical analysis a positive
association (P = 0.02) were observed in both groups.
This study has also shown, that CC genotype of IL28B
(rs12979860) were the most frequent genotype and it has
better response rate to peg IFN therapy as compared to
other two genotypes (CT, TT) in this region.
Furthermore this study also revealed, that TT genotype
was the least frequent genotype in this region. Nonsignificant contribution of age and gender-wise
distribution was noted in both R and NR groups. This
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study demonstrates the importance of IL28B
polymorphism (rs12979860) as pretreatment predictor
in peg-IFN therapy in CHB infection.
This study depicts that, IL28B rs12979860 variant may
play role as a predictor of peg-IFN therapy against HBV
infection. Moreover, this polymorphism may be used as
a pre-treatment predictor of peg-IFN therapy. The
results of the current study demonstrate that, CC
genotype is the most occurring genotype in this region
and it has a strong association in rapid HBV clearance
during peg-IFN therapy. According to our hectic
estimations, efforts need to be carried out on a broader
and larger cohort of CHB patients to reach the desired
level results. 200 individuals out of the thick populated
zone is not enough, as one third of the population is
victim of HBV. But the nature of this virus is complex so
we need to evaluate certain more SNPs in order to
predict accurate pretreatment response of peg-IFN
therapy. However extra efforts are required to elucidate
the mechanism involved in this association precisely and
accurately.
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