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Abstract: Chronic hepatitis C (HCV) caused by hepatitis C (HCV) virus, approximately estimated 170-200 million individuals in the
world including Pakistan having 10 million HCV infected . The effective available treatment option is a combination of Pegylated
interferon (PegIFN) and Ribavirin (RBV) . Recently Genome wide association studies (GAWAS)supporting two single nucleotide
polymorphism SNPs adjacent interleukin 28B gene associated with spontaneous and treatment induced clearance of HCV patients. The

(SNPs) rs12979860, rs8099917 in different treatment interval with one month (RVR) and after end of treatment (SVR) with Pegylated
Interferon(PEG IFN) and Ribavirin in Hepatitis C genotype 3 patients. The present study enrolled 200 HCV RNA positive genotype 3

patients

having both SNPs (rs12979860, rs8099917) were analyzed by Real Time Polymerase Chain Reaction (RT-PCR). The

frequency distribution of IL28B genotypes were investigated by SNIPs (rs12979860 and rs8099917) in HCV RNA positive genotype 3

patients in Pakistani population.

1. INTRODUCTION

Hepatitis C (HCV) virus was cloned in 1989 (Choo
et al., 1989) approximately diameter 50-80 nm and
belongs to Flavivaridae super family (Bostan and
Mahmood, 2010; Catanese et al., 2013; Knipe and
Howley, 2001). HCV single stranded RNA virus having
9600 nucleotide genome (Moradpour et al., 2007).
Globally prevalence of cirrhosis about 27% and
hepatocellular carcinoma round about 25% occur in
hepatitis C infected patients (Perz et al., 2006).
Approximately 200 million peoples worldwide infected
in HCV infections (Control and Prevention, 2012). The
combination of Pegylated interferon (PEG IFN) and
Ribavirin therapy are recommended for HCV treatment
for many Asian countries (Al-Qahtani et al., 2015; Gad
et al.,, 2009; This, 2002), the studies of Pakistani
population in genotype 3 patients for 24 weeks and
genotype 1 for 48 weeks (Ahmed et al., 2011; Akram
et al., 2011; Aziz et al., 2016; Aziz et al., 2012; Aziz
et al.,2011; Butt et al.,2009; Mahmood and Muhammad,
2011). The recent study demonstrated that Interleukin
28B (IL28B) gene encodes interferon lambda (IFN 2)
having a strong association of spontaneous viral
clearance and sustained virological response (SVR) in
HCV treatment with PEG IFN and Ribavirin. (Allam
et al.,2013; Aparicio et al.,2010; Huang et al., 2012;
Lange et al., 2011). The present study aimed to find out
the correlation of IL28B genotype polymorphism
between responders and non responders having
treatment of IFN/RBV therapy HCV genotype 3
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patients and to rule out independent predictor for good
response (favorable ) in both the SNPs in HCV therapy
patients.

2. MATERIAL AND METHODS

After the approval of ethical committee of Institute
of Biochemistry, University of Sindh Jamshoro. This
prospective cohort study was carried out in
collaboration of Asian Institute of Medical Sciences
(AIMS). Total 200 HCV RNA positive Genotype 3
patients with previous treatment history were recruited.
The informed consent form was obtained. Peripheral
blood samples were collected in EDTA tube for
Genomic DNA and HCV viral RNA in Gel tube (03 ml
and 02) for extraction.

2.1. RNA Extraction

Viral RNA was obtained from HCV serum
specimen by Qiagene QlAamp viral RNA mini kit
(QlAamp, Qiagen, Hilden, Germany) as per

manufacture instruction.

2.2. Genomic DNA
Extraction of human genomic DNA obtained
using

QlAamp DNA blood mini kit
instruction.

as per company

2.3. Amplification
Detection and Amplification had been done of HCV

viral RNA by Real Time Rotor Gene Q (Qiagen) PCR.
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2.4.1L28B Genotype
AmpliSens PCR kit was used for IL28B single-

nucleotide polymorphism (SNP) rs8099917 and
rs12979860 with internal control (IC) was other
target dye.

2.5. Liver function tests(LFT)

All of the biochemical tests were done by
automation chemistry analyzer a Cobas C 311 (Roche)
including serum albumin levels.

2.6. Statistical Analysis

SPSS v21.0 was used for data analysis, quantitative
variables calculated in form of mean =+ standard
deviation, and  chi-squared test  and calculating OR
with 95% CI and multi-regression also applied for the
analysis .

2.7.Eollow-up
All of the enrolled cases of this study were proper
follow up having one month, three and six month(end of
treatment).

3. RESULTS
In this study, two hundred enrolled HCV RNA
positive genotype 3 patients for determine the
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correlation of IL28B genotype at SNP rs12979860 and
rs8099917 with treatment response to IFN and Ribavirin
therapy. In table 1 showed the statistical demographic
data, biochemical parameters analysis , HCV viral loads
and HCV genotypes .

Table 1: Statically Demographic data of the study .

BIOCHEMICAL TESTS MEANxSTD-DEV

AMINOTRANSFERASE(ALT) 68.14+42.74
BILIRUBIN TOTAL 0.87+0.35
GAMMA GT 58.49+31.11
ALKALINE PHOSPHATASE 98.45+36.62
SERUM ALBUMIN 3.83+0.47

Abbreviations: y-glutamyl transferase (GGT) , Alanine
aminotransferase (ALT), Total Bilirubin(TBIL)
Albumin (ALB) , Alkaline phosphatase (ALP). The
present study males were (54%) while females were
(46%). The mean age for females were 35 + 11 and for
males were 39 £ 10 years respectively (Fig.1).
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Fig. 1: Distribution of Genders.

ALT levels and HCV viral load were significantly elevated in the pretreated patient. Age (>40years and<40years) ,
viral load (>5000001U/ml and <5000001U/ml) and ALT(>40U/ml and <40U/ml) shows (Table 2).

Table 2: HCV patients genotype3 treated PEG-IFN and Ribavirin associated variable characteristics with SVR.

VARIABLE TOTAL NO OF ACHIEVED SVR RATE P-Value
TREATED PATIENTS SVR %

AGE,YEARS

> 40 YEARS 97 60 61.8

<40 YEARS 103 81 786 0.007

GENDER

MALE 108 66 61.2

FEMALE 92 75 815 0.001

Pretreatment HCV viral load

>500000 1U/ml 101 69 68.3

<500000 1U/ml 99 72 72.7 0.299
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Response rate Week 4 (RVR)

RVR 110 106 9.5

NON-RVR % 8 551 0.001
rs12979860

cC 98 72 735

NON CC/CT 102 69 67.6 0.330
rs8099917

TT 115 92 80.0

NON TG/GG 85 49 57.6 0.000
Pretreatment ALT

>40 U/ml 114 85 746

<40 U/ml 86 56 65.1 0.098

IL28B polymorphisms SNPs rs8099917 and rs12979860 genotype frequencies distribution in 200 HCV RNA
positive genotype 3 patients in Pakistani population. Homozygous TT in 115(57.5%), heterozygous GT 67(33.5%),
and GG in 18(9.0%). The CC genotype of rs12979860 frequency were 98(49.0%), CT 81(40.5%), and TT
21(10.5%).

rs12979860 rs 8099917
12% mce 97 Cha
cT TG
41%
T GG

Fig 2 : Percentage of Patients According to IL28B Genotypes .

The frequencies according to Hardy Weinberg Equilibrium in respondent patients at locus rs12979860 was
50% of CC frequency, 41% of CT genotype while TT was 8.5%. Accordance to the Hardy—Weinberg equilibrium
distribution of allelic frequencies were (x2 = 0.02, P<0.05). Similar analysis was performed for SNP rs8099917 TT
allele was 64% ,TG 32% and GG 4% respectively. The allele frequencies at rs8099917 in responders were also
found to be favorable in Hardy —~Weinberg equilibrium with TT allele frequency at 0.8 and G allele frequency at 0.2
(x2 = 0.58, P<0.05).

Table 3: Frequency Distribution and Relation Between Respondent and Non-respondent According Hardy Weinberg Equilibrium.

rs8099917 Respondent (%) X Non-respondent (%6) X Allelic distribution
n= 141 n=59 n=200
TT 64% 36% 55%
TG 32% 0.58 48% 0.79 39%
GG 4% 16% 6%
rs12979860
cc 50.4% 64% 48%
CT 41.1% 0.02 32% 0.58 43%
TT 8.5% 4% 9%

A total 200 HCV genotypes 3 patients were evaluated on SVR to IFN/RBV combination treatment 141 out of

200 patients were obtained SVR(70.5%) while RVR was achieved 110 (78.5%, P=0.0001) among SVR and RVR
were significant higher in patients having major genotype TT as compare to genotype TG and GG showed in Table
4, SNP rs8099917 of the TT 65.2%, TG 29.7% and GG 4.7% genotype in responders while non responders TT
38.9%, TG 42.4% and GG 18.6 (P=0.0001). Similarly rs12979860 were found CC 51%, CT 40.4% and TT 8.5% in
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responders while in non-responders CC 44.0%, CT40.6% and TT 15.3% . In SVR observed difference was non-
significant (P= 0.330) showed in table -3. The multivariate regression analysis was performed to discriminate the
significant effect of the following SNPs rs1297960 and rs8099917, (OR 17.74), CI (95%) 2.19-143.58, P-value
0.007 showed in (Table-4).

Table 4: Comparison Of The Different Genotypes Of Interleukin28B (1L28B)Response IFN/RBV Treatment Between
Responders And Non-Responders.

RESPONDERS NON-RESPONDERS TOTAL P-=VALUE
INTERLEUKIN28 B
(IL28B) n % n % n %
GENOTYPES
rs8099917 T 2 65.2% 23 38.98% 115 57.5% 0.0001
TG 42 29.7% 25 42.39% 67 33.5%
GG 7 4.9% 1 18.64% 18 9.0%
T 92 65.2% 23 38.98% 115 57.5%
TG+GG 49 34.8% 36 61.0% 85 42.5% 0.0009
rs12979860 cc 72 51.0% 26 44.0% 98 49.0%
CcT 57 40.4% 24 40.7% 81 40.5% 0496
T 1 8.5% 9 15.3% 21 10.5%
cc 72 51% 26 44.0% 98 49%
CT+TT 69 48.9% 33 35.9% 102 51.0% 0.438

Table5: Interferon (IFN)+Ribavirin (RBV) Therapy Response In 4 Week Associated 1L28B SNPs rs12979860 And rs8099917.

RESPONDENT NONRESPONDENT P-value
rs12979860
CC 61(55.4%) CC 37 (41.1%)
CT 41(37.0%) CT 40 (44.5%) 0077
TT 08 (7.2%) TT +13 (14.5%)
TOTAL 110 90
rs8099917
TT 82 (74.5%) TT 32 (35.5%)
TG 25 (22.7%) TG 43 (81.1%) 0.0001
GG 03 (2.7%) GG 15 (16.6%)
TOTAL 110 90

Further statistically investigated by SPSS, age and gender between pretreatment patients and post- treatment
patients were obtained SVR significantly (P=0.007;P=0.001) with response of IFN/RBV therapy showed in Table
1. In addition ,we were found that the raised HCV viral load, serum Albumin and ALT level in patients pretreatment
and their relationship between IL28B viral clearance response of IFN/RBV therapy with SVR. We did not
observed the significant difference in normal and raised ALT and Albumin and high viral load , they all were non-
significant showed (Table 6).

Table 6 Logistic Regression Multivariate Analysis For The Most Predictable Factors For Response To Treatment .

HCV THERAPY OR P-value Cl (95%)

rs12979860 0.615 0.603 0.0978-3.908

rs8099917 17.74 0.007 2.19-143.58
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Table 7 Previous Studies Which Reported SNP Allelic Association Of 1L28B Polymorphisms And Favorable Allele In
Different Population.

Origin of Geno | Polymorphi | Alleles | Respondent Non- Patients | Favora Ref / year
the study type sms SNPs (%) respondent (%) (n) ble NPs
AA 62(62%) 45(37.5%)
1512980275 AG 25 (25%) 56 (46.7%) AA
GG 13 (13%) 19 (15.8%)
. cc 19 (19%) 32 (26.7%) _
Pakistan 3 rs12979860 cT 74 (14%) 70 (58.3%) 220 cT (Sha"‘*} etal,
T 7 (7%) 18 (15%) 2015) / 2015
T 66 (66%) 61 (50.8%)
rs8099917 TG 27 (27%) 57 (47.5%) T
GG 7 (7%) 2 (L.7%)
Pakistan T 63 (60%) 18 (28.6%)
rs8099917 TG 38 (36.2%) 13 (34.2%) TT
GG 4 (3.8%) 2 (50.0%) (Azizetal,
3 poremso | CC 57(54.3%) 9 (15.8%) 150 2015) / 2014
cT 39(37.1%) 17 (43.6%) cc
T 9 (8.6%) 7 (17.8%)
cc 47(40.0%) 4 (16.0%)
rs12979860 cT 53(46.0%) 15 (60.0%) cT
Pakistan TT 15 (13.0%) 6 (24.0%) (Imranetal.,
3 T 41 (35.6%) 6 (24.0%) 2015) / 2014
rs8099917 TG 55(47.8%) 13 (52.0%) TG
GG 19 (16.5%) 6 (24.0%)
3 CC | 283(70.75%)
rs12979860 T 96(24.0%) cc
India T 21 (5.25%) _
F 1
T 310 400 (zng‘)“ o014
rs8099917 | TG (77.50%) TT
GG 60(15%)
30 (7.50%)
India 3 TT 40 (78.43%) 9 (42.85%) (Chinnaswamy
rs8099917 TG 10(19.60%) 11 52.38%) 72 T etal., 2015) /
GG 1 (1.96%) 1 (4.76%) 2014
India 3 cc (61.1%) (32.4%)
12979860 | op (30.5%) (56.8%) 356 cc g%‘iﬁ;a/eztoi';
T (8.5%) (10.8%)
Egypt 4 158099917 TT 42 (67.7%) 12 (19.4%) (El Agrody et
TG 9(14.5%) 39 (62.9%) 124 T al., 2015) /
GG 11 (17.7%) 11 (17.7%) 2014
Egypt 4 T 72 (80%) 30(33.33%)
rs8099917 TG | 12 (13.67%) 54 (60.0%) T
GG 6 (6.33%) 6 (6.33%) (Khattab et al.,
AA | 75(83.33%) 69(76.67%) 180 2016) / 2016
Rs12980275 | AG 3 (3.34%) 6 (6.67%) AA
GG | 12(13.33%) 15(16.66%)
Iran 1 cc 13(28.9%) 2 (6.7%)
1512979860 cT 17(37.8%) 13(43.3%) 75 cT 2%%; /etzgké
T 15 (33.3%) 15(50.0%)
Mix cc 51(35.7%) 11 (20.4%)
genot | rs12979860 CT 72(50.3%) 43 (79.6%) CcT
Iran ype 1 TT 20 (14.0%) CT+TT (Behnava et
&3 TT | 82(60.7%) 25 (50.0%) 143 al., 2016) /
rs8099917 TG 44(32.6%) 25 (50.0%) T 2016
GG 9 (6.7%) TG+GG
cc 72(51.0%) 26 (44.0%)
1512979860 cT 57(40.4%) 24 (40.6%)
Pakistan 3 TT 12 (8.5%) 9 (15.3%)
T 92 (65.2%) 23 (38.9%) 200
rs8099917 TG 42(29.7%) 25 (42.4%) T
GG 7 (4.7%) 11 (18.6%)
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Previous studies reported for the allele association of 1L28B
polymorphisms in different population found TT was the most
predominant allele for IFN/RBV therapy as compared
TG and GG and rs8099917 SNP was most respondent
for viral clearance with IFN-RBV therapy as others
SNPs in population showed in (Table 7).

4. DISCUSSION

The gold standard treatment for chronic hepatitis C
(CHC) is PEG IFN in combination with Ribavirin for
HCV genotype 3 patients for 24 weeks (Dalgard et al.,
2004; This, 2002). The present study reported allelic
frequencies of 1L28B SNPs rs8099917 and rs12979860
in Pakistani HCV RNA positive genotype 3 patients
assessed the impact of IL28B genotype response in
therapy after end of treatment with PEGIFN /RBV. The
distribution of frequency of I1L28B  SNPs were
rs12979860 homozygous CC 98 (49.5%) , heterozygous
CT 81(40.5%) and homozygous TT 21 (10.5%) while
rs8099917 homozygous TT 115 (57.5) heterozygous TG
67 (33.5%) and homozygous GG 18 (9.0%). The most
common frequencies in 200 HCV genotype 3 patient s
population were CC and TT as followed CT and TG
were similar as other Asian countries Taiwan, Korea
and Japan 89.6%, 86.2% and 70.4% respectively. It is
however the confirmation of allelic distribution of
IL28B SNP rs8099917 TT was common in the present
as well as in the former studies in different region s
population .

The current study was defined to analyze , the
effect of rs8099917 and rs12979860 observed SNP
IL28B genotype rs8099917 TT (65.5%) was most
predominant allele for predict of HCV therapy response
accordance with Hardy Weinberg equilibrium contains
high frequency and more strong positive response as
compared TG and GG genotypes. It is in agreement of
previous studies revealed high proportion of TT
genotype with SVR in HCV genotype reported Shaikh
et al 66% (Shaikh et al., 2015), Aziz et al 60% (Aziz
et al., 2015), Firdus et al 77% (Firdaus et al., 2014),
Channaswamy et al 78% (Chinnaswamy et al., 2015).
The present study showed IL28B polymorphisms
predicted SVR rates was achieved in 141 (70.5%) and
RVR 110 (78.5%) higher response as compared SVR.
We examined the association of IL28B gene response
during RVR both SNPs rs120979860 and rs8099917
in HCV patients were achieved high response but also
significant that were showing high relation between
therapy and 1L28B. It was as similar as Firdus et al
observed 77% CC genotype at rs12979860 whilst the
unfavorable CT 23% and similar SNP rs8099917
carried response rates were TT 73.2%, TG 19.2% and
GG 7.6% in Indian population . Furthermore, the
multivariate logistic regression analysis on rs8099917
was significant (odds ratio 17.74, Cl (95%) 2.19-143.58
P= 0.007). The response of the therapy were revealed
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by different studies demonstrated Olfat et al, Antaki et
al (homozygous TT 80.4%, TT 60%) and significance
analysis of TT genotype were achieved by Tanaka, et al,
2009 28, Thomas, et al, 2009 29 and Rauch et al, 2010.
All of previous findings are confirmed the present
study results that was significance on rs8099917 SNP
TT having high frequency and favorable response in
HCV treatment . In addition of co expression, the
present study observed the higher rate of response in TT
genotype 8099917 and the CC genotype genotype was
not supported as previous studies Honda et al (Honda
et al., 2010) and Scherzer et al (Scherzer et al., 2011)
because of CC genotype varies among different
population . Age and gender were associated with
higher SVR rates. The current findings of the age was
significant (p = 0.007) and gender P-value 0.001) were
associated with SVR  resemblance  with previous
studies by Idrees et al (Idrees and Riazuddin, 2009).

5. CONCLUSION

The present study have been identified a
polymorphism of IL28B rs8099917 that is significantly
associated during RVR and SVR with the response to
IFN + Ribavirin for patients with chronic hepatitis C
genotype 3 . No significance was found in the genotype
and allele proportion of SNP rs12979860 , possible due
to the small size of the sample.
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