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Abstract
Human genetic and viral factors are the key factors correlated with treatment response and spontaneous
clearness of HCV infections. In the current study, we investigate the possible correlation of HCV-3a genotype,
viral load, host age, gender and IL28B (rs12979860) polymorphism with interferon plus ribavirin treatment.
Sixty seven chronic HCV patients were selected for the current study to assess the dependence of treatment outcomes in patients undergoing combination therapy (IFN plus RBV). Patients with age ≥16 years, both gender
males and females, having no co-infection with HBV or HIV, no liver complications e.g. (cirrhosis, fibrosis, and
hepatocellular carcinoma) were included in the study. Twenty HCV infected patients were excluded from the
study who did not qualify the criteria. Of the remaining sixty seven, 37 (55.22%) were female and 30 (44.77%)
were male. For HCV genotyping, from the serum viral RNA was extracted and for host genetic factor IL28B
(rs12979860) polymorphism was assessed, for this purpose, whole blood was used for extraction of genomic
DNA, PCR amplification of 694 bp of IL28B (rs12979860) was carried out followed by IL28B typing by
restriction fragment length polymorphism. We found dominated HCV genotype (HCV-3a) 62.68% (42/67) in
slums of Islamabad followed by HCV-1a 26.86% (18/67) and 10.44% (7/67) were infected with untypable. For
IL28B we found three types of polymorphism in rs12979860, the most prevalent polymorphism among the
present study patricians is CC (81.57%) followed by CT (55.55%) while CT (9%) were rarely found. The SVR was
significantly higher in patients with CC polymorphism at IL28B (rs12979860) (p = 0.000)and is not effected by
other host factors such as gender (p= 0.035), age (p= 0.352).
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Introduction

There are various host factors responsible for

One of the main causes of liver complication and end

variability in treatment outcomes. Studies have

stage liver diseases is hepatitis C virus (HCV). About

shown a strong correlation among virus clearance,

85% HCV infected individuals develop chronic

viral and host genetic factors. Moreover, natural

disease

clearance of virus is associated with strong immune

and

only

15%

of

individuals

show

spontaneous clearance.

system (Cooper et al. 1999; Rehermann and
Nascimbeni. 2005).

The worldwide HCV prevalence approximately is 3%
with about 200 million people infected globally

Detailed Genome-wide association studies (GWAS)

(Messina et al. 2015). Pakistan is a developing region

have

with the prevalence rate as high as 7%, placing it as

polymorphisms (SNPs) in IL28B gene that have high

the second most affected regions after Egypt which

correlation with viral clearance and treatment

has prevalence rate of 14.7% (Aslam. 2016; El-Zanaty

responses (18-21). Moreover, the validation of this

and Way. 2009; Frank et al. 2000; Shepard et al.

correlation is globally done by studies reporting from

2005). HCV is becoming a main health issue in

different ethnic backgrounds (Mangia et al. 2010).

demonstrated

key

single

nucleotide

Pakistani population due to increase in poverty and
lack of hygienic life style (Akbar et al. 2009).

In numerous studies the altered behavior of variants

Furthermore, the country is at risk of increasing the

of IL28B gene has been reported in treatment course

HCV prevalence because of refugees and Internally

and may be beneficial in terms of positive treatment

Displaced People (IDP’s), and resource limitations.

out comes of combine PEG-IFN plus RBV (Ge et al.

Besides, the aforementioned factors deadly natural

2009; Moghaddam et al. 2011; Tanaka et al. 2009)

calamities like earthquakes and floods in the recent
years have created a thriving environment for the

This

study

assessed

the

predictive

power

of

spread of infections including HCV.

rs12979860 IL-28B variants on the response to RBV
plus IFN therapy in a group of patients from slums of

With limited resources, Pakistan faces numerous

Islamabad, Pakistan infected with chronic hepatitis C

health challenges with HCV being serious because of

(CHC) genotype 3a without liver complications, in

the continuous increase in its prevalence. Henceforth,

relation to other predictors of response.

any study undertaken on the HCV prevalence and
treatment is of significant importance in the current

In the present study we have reported the high

scenario (Khan and Qazi. 2013; Shinwari et al. 2014).

dependence of RBV plus IFN response on IL28B
polymorphism, and independence of age, gender, and

Some

recently

developed

therapies

have

been

HCV genotypes.

introduced, combination therapy of RBV plus PEGIFN stays a popular choice for decades. Nevertheless,

Materials and methods

some patients may experience some side effects and

Subjects

may not achieve sustained virological response.

Department of Biotechnology QAU, Islamabad hosted

Moreover it is costly which makes it unaffordable to a

the current study from February 2015 to January 2016.

large chunk of population suffering from the

The present study was approved by departmental

infection. Therefore it is imperative to underline the

ethical committee, and written consent was obtained

important factors which undermine or enhance its

from patient.

effectiveness

(Aziz

et

al.,

2011;

Fried.

2002;

McHutchison et al., 2009). Numerous factors

Sixty seven chronically infected HCV patients that have

controls the variation in outcome of treatment which

baseline viral load higher and lower (than ≥5×105

can be host or pathogen related.

IU/mL) from slums Islamabad were included.
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For inclusion, patients had to complete 6 months

1

combine therapy of IFN plus RBV, aged ≥16 years,

2

3

4

5

both gender, and negative for coinfection of HIV and
hepatitis B virus (HBV). Combined therapy of IFN-2a
plus RBV 400 mg once daily was administrated.

tubes were used to collect blood from the patients and

500
400
300
200

stored

100

Ethylenediaminetetra acetic acid (EDTA) - containing
at

-800C.

All

the

participants

were

administrated with combined IFN-2a plus RBV for 24
weeks for chronic HCV infected patients.
The viral loads were checked at the third and sixth
month of treatment as well as six months after the

Fig. 1. RFLP of the amplified product of rs12979860:

completion of treatment. Undetectable HCV RNA by

lane 1, 100-bp DNA ladder; lane 2, the electrophoresis

real-time polymerase chain reaction (PCR) (≤20 IU/mL)

pattern of genotype CT digested with Hpy166II

at the completion of treatment was regarded as SVR.

enzyme; lanes 3 and 4, restricted PCR product of
genotype CC; lane 5 genotype.

Study design
Patients included in the study were evaluated

Statistical analysis

whether, they show SVR or they are resistant to the

Continuous data are presented as mean and standard

prescribed treatment. The aim of this study was to

deviation (SD) values while categorical data are

assess the effect of rs12979860 genotypes on combine

shown as frequencies and percentages. Comparison

IFN plus RBV therapy outcomes. SVR is defined as

between the categorical variables was performed

Undetectable

through Chi-square test.

HCV

RNA

after

six

months

of

completion of therapy. At the 12 week of treatment
the patients whose HCV RNA decline less than 2 log
were non-responder.
All those patients that are HCV RNA positive during
treatment follow up period and whom had previously
cleared HCV RNA at the end treatment are defined as
relapse. HCV RNA was extracted from 100 μl serum by
RNA isolation kit (INSTANT, AJ Roboscreen, GmbH
Germany). Genotyping were performed described
somewhere else (Idrees. 2008; Ohno et al. 1997).

Multivariable logistic regression models are used to
investigate the potential risk factors which forecast the
therapeutic outcome. SPSS software version 20.0 (SPSS,
Chicago, IL, USA), was used to analyzed all data by
considering, statistically significant P-value < 0.05.
Results and discussion
Sampling and baseline characteristics of patients
and virus
Sixty seven patients were primarily, included in the
current study to evaluate the dependence of outcomes
of combined IFN plus RBV on various hosts such as

Polymorphism of the IL28B gene (rs12979860) was

IL 28B, age, gender and virus factors as baseline viral

performed using methods (Aziz et al. 2015a; Moreira et

load and genotype.

al. 2012). Whole blood was used for the extraction of
genomic DNA. IL28B gene rs12979860 (694bp region)

Twenty five patients that did not the follow the

was amplified using previously reported primer sets

inclusion

(Aziz et al. 2015b). Restriction digestion was performed

characteristics of 67 patients included in the present

by using Hpy166II and DNA fragments were detected on

study (Table 1). Fig. 2 shows the electrophoresis

2% agarose gel as shown in Fig. 1.

pattern of IL28B (rs 12979860).
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Table 1. Baseline characteristics of patients and virus with treatment induced HCV RNA clearance or HCV RNA
persistence.
Baseline characteristic

SNPs
Gender
Age
Genotypes
Baseline
viral load

CC
SNPs CT
SNPs TT
Male
Female
Age <31
31-50
>50
1a
3a
Untypable
≥500000

Individuals with
Individuals with HCV
spontaneous HCV RNA
RNA persistence (N=25,
clearance (N=42, 62.68%)
37.31%)
31 (73.80%)
7(28%)
10 (23.80%)
8 (32%)
1 (2.38%)
10 (40%)
20 (66.66%)
10 (33.33%)
22 (59.45%)
15 (40.35%)
10 (52.26%)
9 (47.36%)
18 (60%)
12 (40 %)
14 (77.77%)92 Chronic HCV infected4 (22.22%)
12 (28.57%)
6 (24%)
26 (61.90%)
16 (64%)
4 (9.52%)
3 (12%)
Patients they did not take any treatment
31(64.58%)
17 (35.41%)

Total
Patients
(N=67)
38
18
11
30
37
19
30
18
18
32
7
48

P- value
p=0.000
p=0.035
p=0.352
p=0.982
p=0.062

were excluded from the study (n=25)

67 HCV patients were included
in the study (INF+RBV)
IL28B Genotypes
CC=14, CT=10,
TT=6

IL28B Genotypes
CC=20, CT=12,
TT=5

30 HCV infected Males (3a=
21, 1a=6, Untypable=3

37 HCV infected Females
(3a= 21, 1a=12, Untypable=4

10, Males Non
responder CC=2

20, Males responder
CC=13

15, Female Non
responder CC=5

22, Females
responder CC=18

CT= 3, TT=5

CT=6, TT=1

CT=5, TT=5

CT=4

Fig. 2. Study diagram shows distribution of IL28B (rs12979860) and response rate to treatment.
Indicators of a sustained virological response

Baseline viral load low (<5×105 IU/mL) and high

In all, 92 patients with chronic HCV infection who

(>5×105 IU/mL) were found in significant (68.5%

initially agreed to fulfill the study protocol were

vs. 68.8%; p = 0.062). However, the results of SVR

selected and screen. Twenty patients who did not

are highly correlated with polymorphism in IL28B

comply with our designed protocol were excluded

gene (p = 0.000).

from the study. The remaining 67 patients who
followed the protocol and completed the entire

Table 2 demonstrates the multivariable logistic

antiviral therapy course including 30 males and 37

regression models analysis. It shows that there is no

females infected with HCV 3a, 1a and untaypable

dependence in the SVR between female and male

genotypes were including the study as shown in Fig.

(odds ratio (OR) 0.14, 95% confidence interval (CI)

2. In the present study different host and viral

0.02–0.87; p = 0.55), or between those with viral

factors were compared that could be correlated in

loads >5× 105 IU/mL and <5× 105 IU/mL (OR 5.21,

terms of response to antiviral therapy. Initial

95% CI 0.92–29.61; p = 0.062), no dependence was

analyses revealed a non-significant dependence in

observed between different age groups (OR 1.02, 95%

SVR between males and females (66.66% vs.

CI 0.98–1.07; p = 0.352), marital status was found

59.45%; p = 0.035) and between different age

non-dependent (OR 1.66, 95% CI 0.07–38.32; p =

groups (p = 0.352).

0.751),
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non-dependence in SVR between different viral

therapy outcome multivariate logistic regression was

genotypes was observed (OR 0.99, 95% CI 0.38–2.59;

done. Polymorphism at IL28B (rs12979860) were

p = 0.982). Higher significant dependence in SVR

significantly correlated with SVR. The most significant

between patients with different IL28B genotypes was

genotype of rs12979860 is that CC has about two fold

observed (OR 0.99, 95% CI 0.03–0.3; p = 0.000). For

higher SVR as compare to CT and TT genotypes (OR

the factors that contribute significantly to predict the

5.6, 95% CI 2.2–10.0; p = 0.000).

Table 2. Fitted parameter estimates using stepwise logistic regression. The Chi-- square (𝜒 2 ) statistic was used to
check the association between variables and factors.
Coefficient
Constant
Polymorphism
Gender
Age
Baseline viral load (IU/mL,
%)
Genotypes

5.4059
-2.4109
-1.9810
0.0219
1.6514

S.E
Coefficient
4.2382
0.6155
0.9419
0.0235
0.8862

-0.0114

0.4918

Z-value

P-value

Odd
ratio

95%CI

1.280
-3.920
-2.100
0.930
1.860

0.202
0.000
0.035
0.352
0.062

0.09
0.14
1.02
5.21

Lower
0.03
0.02
0.98
0.92

Upper
0.3
0.87
1.07
29.61

-0.020

0.982

0.99

0.38

2.59

Discussion

in comparison to CT and TT genotype respectively in

Interferon plus ribavirin is the standard therapy in

patients infected with genotype 4 (Asselahet al. 2012;

patients infected with HCV 3a genotype for 24 weeks

Cieśla et al. 2012; De Nicola et al. 2012; Khairy et al.

(Dalgard et al. 2004). However, the studies report

2013; McCarthy et al. 2010; Rauch et al. 2010). A

that the treatment outcome is not always uniform in

higher SVR has been reported for genotype 1 infected

all HCV infected patients. Various host and viral

patients with rs12979860 CC polymorphism at IL28B

factors such as gender, age, ethnicity, host genome,

treated with combine IFN plus RBV (Shaala et al.

genotype, viral load and co-infections collectively

2015). In present study, we reported that gender is

influence the treatment response (Ali et al. 2016; Kau

not significantly correlated with responsiveness to

et al. 2008; Wohnsland et al. 2007). In this study, we

combine IFN plus RBV treatment. Aziz and co-

investigated the viral and host factors influencing the

workers also reported no significant difference in SVR

combine treatment outcome of IFN plus ribavirin in

between females and males (Aziz et al. 2015b) . The

chronic HCV 3a infected patients. The study reports

prime finding

that, among host factors, only IL28B polymorphism

polymorphism rs12979860 was highly correlated with

(rs12979860) was significantly correlated with SVR to

the positive treatment outcome of the combined IFN

combine IFN plus RBV treatment. Other factors such

plus ribavirin in chronic HCV patients of the slums.

HCV genotypes and host age, gender were in

According to the different groups that published the

significant with treatment response. Furthermore,

results of (GWAS) in 2009, IL28B polymorphism has

genotype 3a the most dominant HCV genotype

strong effect on treatment induced clearance in

(62.68%) in the slums population of the Islamabad

chronic HCV infected patients (Ge et al. 2009; Rauch

followed by genotype 1a (26.86%) while, 10.44% were

et al. 2010; Suppiah et al. 2009; Tanaka et al. 2009).

untypable.

preveviously

However, Asahina and colleagues reported IL28B

reported that patients with CC genotype responded

polymorphism and interferons role in SVR with

efficiently to IFN treatment regimen as compare to

dominant genotype TT in Japanese patients (Asahina

CT and TT genotypes of IL28B (rs12979860) (Asselah

et al. 2014). In phase 2 clinical trials for DDAs

et al. 2011; Asselah et al. 2012; Idrees and Riazuddin.

patients with (rs12979860) CC genotype tended to

2008). Our findings are in harmony with Khairy and

achieve

colleagues and others, where in the most responsive

polymorphism (Zeuzem et al. 2013). Lazarevic and

genotype is CC that is highly correlated with high SVR

co-workers also founded the strong correlation

Idrees
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Riazuddin

higher

of our

SVR

study

as

was

compare

that

to

IL28B

other
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between (rs12979860) CC genotype and SVR in

Department of Biotechnology, Quaid-i-Azam University,

chronic HCV patients from Serbia (Lazarevic et al.

Islamabad, for providing the basic facilities to conduct

2013). Sarrazin and co-workers found similar results

the study are highly acknowledged. AZ is supported by

in 267 patients (Sarrazin et al. 2011). Several reports

indigenous PhD fellowship from HEC.

have indicated that there is a close relationship
between polymorphism in rs12979860 and treatment
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