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Abstract

Introduction: Viral genotype and variation in host genes involved in the immune response may predict the treatment response in patients
infected with HCV. The present study was designed to determine the distribution pattern of HCV and host genotypes in Chronic Hepatitis C
(CHC) patients and their association with virological response and other risk factors.

Methodology: Two hundred and fifty (n =250) HCV positive patients were included in the study. HCV and Interleukin 28B (/L28B) genotyping
was carried out by PCR-RFLP.

Results: Viral genotype 3 was the predominant genotype seen in 187 (74.8%) patients. Wild genotype predominated in 7512979860, 7512980275
and 758099917 SNP of /L28B gene. A significant difference was found in end stage virological response (EVR) between HCV genotype 1
infected patients with wild and variant genotype for 7512980275 and 58099917 SNPs respectively (P < 0.05). On multivariate analysis all the
SNPs were found to be associated with each other (P < 0.05) with 512980275 SNP associated with history of Jaundice (P < 0.05). Viral
genotype 3 was significantly associated with age (< 50 years) and rapid virological response (RVR) while as viral genotype 1 was significantly
associated with history of surgery on multivariate analysis (P < 0.05).

Conclusions: The viral genotype and /L28B polymorphisms are important factors to personalize antiviral therapy of patients with CHC.
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Introduction

It is now well established that HCV infection affects
all countries and chronic infection with HCV is a global
health problem that affects more than 180 million
people worldwide, approximately 3% of the worldwide
population is infected with the HCV [1,2]. In Asia, the
prevalence of HCV ranges between 2% and 5% [1,3]. It
is estimated that in India approximately 1.8-2.5% of the
population is presently infected by HCV and about 20
million people are already having HCV infection [3].
HCYV infection leads to chronic liver disease in 60—70%
of patients, 5-20% will develop cirrhosis, and 1-5%
will die of complications including hepatocellular
carcinoma (HCC) [4,5]. Direct acting antivirals like
protease inhibitors are expensive and not available at all
medical centers, therefore the most effective current
standard therapy for chronic HCV infection consists of
long-acting pegylated interferon-a plus oral treatment
with ribavirin (Peg-IFN-a/R) [6,7].

Virus-specific characteristics (viral load, genotype)
and clinical parameters (age, gender, BMI, Stage of
liver fibrosis and liver enzymes) are among the baseline
predictors of response to HCV treatment [8]. Moreover,
host genetic variation may influence the response to
HCV treatment and is assumed to explain the
heterogeneity in HCV clearance across individuals.
Several independent studies have consistently shown
that single nucleotide polymorphisms (SNPs) near
1L28B, which encodes the type Il interferon IFN-A3 are
strongly associated with the response to treatment of
chronic hepatitis C [9,10] and affects the spontaneous
and induced clearance of HCV and progression to CHC
[11]. The mechanism by which SNPs influence the
outcome of HCV infection and its treatment is
completely explained. The first and largest genome
wide association study (GWAS) identified a top
discovery SNP, rs12979860, which is located on
chromosome 19q13, 3kb upstream of the /L28B gene,
which codes for IFN-A-3 [9,12]. Following this
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discovery, other SNP, rs8099917 has been identified
and is in linkage disequilibrium with the previous SNP.
In particular, the homozygous genotypes CC at marker
rs12979860, AA at marker rs12980275 and TT at
marker 758099917 are all associated with favorable
treatment outcomes [13]. These data have been
confirmed in multiple ethnic groups, populations of
different ancestry and HCV genotypes, and in various
clinical scenarios [14]. Multiple clinical cohort studies
have validated the findings of the GWA studies and
regression modelling has shown that the [L28B
polymorphism is the strongest baseline predictor of
SVR in patients treated with Peg-IFN-a/R [15,16].
IL28B genotype testing has become part of the standard
of care as it can predict which patients are more likely
to respond to treatment [2].

A sizeable chunk of patients with hepatitis C are
being treated in our clinical setting at out tertiary care
hospital where we observe that clinical response is quite
good in majority of patients. With this background in
mind, the present study was conceived to study the rate
of response and predictors of response based on
clinical, viral and genetic characteristics in patients with
chronic HCV infection who were treated with a
combination of Peg-IFN-a/R in a superspeciality
hospital in the valley of Kashmir.

Methodology
Patient Samples

The present study was a prospective non-
randomized open labeled clinical trial conducted
between July 2013 and July 2016 in the Department of
Gastroenterology and Clinical Biochemistry, Sher-I-
Kashmir Institute of Medical Sciences (SKIMS),
Srinagar, Kashmir, India. All consecutive patients (n =
250) above age of 14 years with hepatitis C infection
were enrolled. The diagnosis of HCV was established
by the presence of HCV-RNA level greater than 50
IU/mL. The study was approved by the Ethical
Committee of SKIMS, Soura-190011, Srinagar, India.
Written informed consent was obtained from all
patients before taking their blood samples.
HCV serology and genotyping
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Serum samples were screened for Hepatitis C and
anti-HCV antibodies using commercially available
ELISA kits (HCV: Anti HCV (ELISA): Murex,
Biotech, Kyalami, South Africa). Identification of HCV
genotype was carried out by PCR-RFLP using the
method of Chinchai et al. [17]. In HCV RNA positive
samples, subtypes were determined by performing PCR
using type specific primers for the core region of the
HCV genome [18].

HCV RNA levels and treatment responses

The HCV RNA was determined using a COBAS
Amplicor HCV Monitor, v2.0 (Roche Diagnostics,
Branchburg, NJ, USA) with a precision value of 50
IU/mL before, during and after the treatment.

Intervention

The patients underwent interventional treatment in
accordance with the standard protocol consisting of
180pg of peg interferon a-2a or 1.5pg/kilogram of body
weight of pegylated interferon o-2b administered
subcutaneously once per week. In genotype 1 and 4
patients, 1000 mg and 1200 mg of ribavirin was
administered orally in daily doses in patients < 75 kg
and > 75 kg of weight respectively. In genotype 2 and 3
patients, ribavirin was administered orally in 800 mg
daily doses.

1L28B gene polymorphism

High-molecular-weight DNA was isolated from
blood samples using DNA extraction kit (Zymo
Research, USA). The amplification reaction was carried
out in 25 pL reaction volume in a 0.2 mL PCR tubes to
amplify /L28B gene encompassing the polymorphisms
under study. Polymerase chain reaction was set up
using Genomic DNA: 250 ng/puL; 10X PCR buffer: 100
mM Tris-HCI, pH 8.3; 500 Mm KCI; 15 mM MgCl;
0.1% gelatin and 1% Triton X100;
Deoxyribonucleotide triphosphate: 10 mM each dATP,
dCTP, dGTP and dTTP; Primers: 10 uM in sterile
deionized water and Taq DNA polymerase: SU/uL.
Table 1 shows three different sets of primers for
amplification of respective exons of /L28B gene,
annealing temperature, restriction enzymes and

Table 1. Primers and restriction enzymes used for screening the various SNPs in the upstream of IL28B gene.

SNP Primer sequence At (°C)  Product (bp) RE* DP**(bp)
rs12979860  F-5-AGGGCCCCTAACCTCTGCACAGTCT-3’ 53 403 BstUI 184,105,89 and 25 (CC)
(CtoT) R-5’-GCTGAGGGACCGCTACGTAAGTCACC-3’ 184,130 and 89 (TT)

rs12980275 F-5’-GAGAGCAAGAGGAGGGAAGGAA-3’ 53 441 ¢l 121 and 320 (AA)
(Ato G) R-5’-GTGTGCCATTAGCCAGTCAGAT-3’ 121, 30 and 290 (GG)

rs8099917 F-5’-TTCACCATCCTCCTCTCATCCCTCAT-3’ 58 401 Maelll 105,110 and 186 (TT)
(TtoG) R-5’-TCCTAAATTGACGGGCCATCTGTTTC-3’ 105,110,39 and 147 (GG)

* RE: Restriction enzyme **DP: Digestion product.
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Table 3. Levels of various demographic and baseline parameters.

J Infect Dev Ctries 2018; 12(9):762-770.

S. No. Parameter Mean = SD Range
1 Height (meters) 1.65£0.15 1.5-1.87
2 Weight (Kgs) 64.5+17.1 35-96
3 BMI (Kg/m?) 23.5443.6 16-35
4 Age (years) 41.2+12.5 14-70
5 HCV RNA baseline (lac IU/ml) 13.8+0.7 0.04-198.6
6 HCV RNA at 4 weeks (lac IU/ml) 0.09+0.001 0-7.8
7 HCV RNA at 12 weeks (lac IU/ml) 0.34+0.01 0-69.7

Table 4. Association between rs12979860 (C to T) rs12980275 (A to G) and rs8099917 (T to G) Genotypes and Clinico-pathological
Characteristics of Hepatitis C (HCV) infected patients.

Cases rs12979860 (C to T) 1512980275 (A to G) 158099917 (T to G)
Characteristics (%) CC CT+IT P AA AG+GG P TT TG+GG P
n (%) n (%) value n (%) n (%) value n (%) n (%) value
n=250 136(54.4) 114 (45.6) 132 (52.8) 118 (47.2) 149 (59.6) 101 (40.4)
<50 185(74.0) 105(56.8) 80 (43.2) 97 (52.4) 88 (47.6) 108 (58.4) 77 (41.6)
Agegroup 50 65260) 31(477) 34(523) O 35(538) 3062 O 41e31) 24369 O3
F 80(320) 49(61.3) 31(38.7) 42(52.5) 38 (47.5) 49 (61.3) 31 (38.8)
Gender M 170(68.0) 87(512) 83(488) U 90(529) 80@47.1) *° 100(588) 70412 4
Weight in >70  73(292) 34(46.6) 39(S34) (o 31(425) 42(575) . 44(603) 29(397) .
Kgs <70 117(69.8) 102(57.6) 75(424) U7 101(57.1) 76(42.9) "% 105(59.3) 72 (40.7) :
. R 139(55.6) 71(51.1) 68 (48.9) 79 (56.8) 60 (43.2) 82(59.0) 57 (41.0)
Dwelling U 111444) 65086) 4661 1 s3@17) s8i23) %9 67(604) 44(394) OO
. No 157(62.8) 85(54.1) 72(45.9) 86 (54.8) 71 (45.2) 93(59.2) 64 (40.8)
Smoking Yes  93(37.2) 51(548) 42(452) 07 46495 47(505) 2 56(60.2) 37(39.8) O
No  240(96.0) 129(53.8) 111 (46.2) 126 (52.5) 114 (47.5) 141 (58.8) 99 (41.2)
Drugabuse  yoo T10@4.0) 077000 03300) %3 0660.0) 044000 °*  0880.0) 02000 O
No  240(96.0) 132(55.0) 108 (45.0) 126 (52.5) 114 (47.5) 142 (59.2) 98 (40.8)
Aleoholuse o "104.0)  04400) 0660.0) 27 06(60.0) 0400) °* 077000 03300) 4
Blood No 169(67.6) 93(55.0) 76(450) , 91(538) 78(462) . 102(604) 67(39.6)
transfusion ~ Yes  81(324) 43(53.1) 38(46.9) 7 41(50.6) 40(49.4) °°  47(58.0) 34 (42.0) :
Family No  220(880) 119(s4.1) 101(459) (, 114(51.8) 106(482) 1, 126(573) 94(427) .
history Yes 30(12.0) 17(56.7) 13(43.3) 7 18(60.0) 12(40.0) 7 23(767) 07(233)
Tooth No 195(780) 27(49.1) 28(509) ., 28(60.0) 27(40.0) , 30(545) 25(455)
extraction Yes  55(22.0) 109(55.9) 86(44.1) °  104(533) 98(46.7) 7 119(61.0) 76 (39.0) :

. No  234(93.6) 126(53.8) 108 (46.2) 125 (53.4) 109 (46.6) 140 (59.8) 94 (40.2)
Needleprick  yoo T664) 10625 06375 % 07438) 09562 2 09(562) 07438 O
History of No  191(764) 100(524) 91 (47.6) < 108(565) 83@35) o 115(602) 76(39.8)
jaundice Yes 59(23.6) 36(61.0) 23(39) 24(40.7)  35(59.3) 34(57.6) 25 (42.4) :

. No 246 (984) 135(54.9) 111 (45.1) 131(53.3) 115 (46.7) 147 (59.8) 99 (40.2)
Sharingrazor oo To4(1.6)  01(250) 03(75.0) 2 0125 03(750) %3 02(500) 02(50.0) O3
Uscofsame  No 241 (96.4) 130(537) 111(46.1) 5 127(527) 114(473) . 142(89) 99@4L)
needle Yes  09(3.6) 06(66.7) 03(33.3) 0 05(55.6) 04(444) O 07(778) 02(22.2) :
Surgery in No 128(512) 71(555) 57(445) , 67(523) 61(477) o 73(S70) 55(430)
past Yes 122(48.8) 65(53.3) S57(46.7) 7 65(533) S57T(46.7) O 76(62.3) 46 (37.7) :

a2a  82(32.8) 45(54.9) 37 (45.1) 43 (52.4) 39 (47.6) 47(57.3)  35(42.7)
Interferon a2b  168(67.2) 91(542) 77(458) OO 89(530) 794700 O 102(607) 66(39.3) O3
1 63(252) 27(429) 36(57.1) 33(52.4) 30 (47.6) 34(54.0) 29 (46.0)
Genotype 3 187(748) 109(583) 78417) "2 99(509) 88471y %1 115615 720385 000
Sexual MP  06(24) 03(50.0) 03(50.0) 5 04(667) 02(333) ,  06(100)  00(00) oo
activity SP 244(97.6) 133(54.5) 111(45.5) 7  128(52.5) 116(47.5) ' 143(58.6) 101 (41.4)
No  65(26.0) 30(46.2) 35(53.8) 29 (44.6) 36 (55.4) 28 (43.1)  37(56.9)
RVR Yes  185(740) 106(57.3) 79427 % 103557 s2443) O 121(654) 64346 0001
No  10(4.0) 03(30.0) 07(70.0) 01(10.0) 09 (90.0) 01(10.0) 09 (90.0)
EVR Yes  240(96.0) 133(554) 107(446) O1 131(546) 109@54) %906 14g617) 92383y 0002
ETR No  02(1.0)  00(00)  02(100) ,,  00(00) 02(100) .,  00(00)  02(100)
Yes 248(99.0) 136(54.8) 112(452) = 132(532) 116 (46.8) °° 149(60.1) 99 (39.9) :
No  08(32) 01(12.5) 07 (87.5) 00 (0.0) 08 (100) 00 (00) 08 (100)
SVR Yes 242(968) 135(558) 107(442) 92 132545 110455) %% 149616) 93(384) 0001

RVR: Rapid virological response, EVR: End stage virological response, SVR: Sustained virological response, ETR: End of treatment response, F: Female, M:
Male, R: Rural, U: Urban, MP: Multiple partners, SP: Single partner.
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Table 5. Association between rs8099917 (T to G), rs12980275 (A to G) and rs8099917 (T to G) genotypes and sustained virological response
(SVR), rapid virological response (RVR), end stage virological response (EVR) with respect to viral genotype 1 and 3.

. . . rs12979860 (C to T) rs12980275 (A to G) rs8099917 (T to G)
Viral Virological
genotype  Response CC (%) CT+TT (%) Pvalue AA (%) A‘(;;]‘);G Pvalue  TT (%) TC(;;SG P value

No  00(00)  04(100.0) 00(0.0)  04(100.0) 00(0.0) 04 (100.0)

! SVR ves  27¢458) 3242 P 33659 2004 MM a1 2s@osy O

\ R No  01(25) 03 (75) p 0000 04(1000) o 00(00)  04(1000) o
Yes  108(59.0) 75 (41.0) 99 (54.1) 84 (45.9) 115(62.8) 68 (37.2)

1 RVR Noo 10G70) 17630 o 1@ 16(03) o 10670 17630 o
Yes  17(472)  19(52.8) 2(61.1) 14 (389) 24(667)  12(333)

3 RVR No o 20626 18474 18@74) 200260 o 18G@TH 200626
Yes  89(59.7) 60 (40.3) 81(544) 68 (45.6) 97(65.1)  52(349)

1 EVR No 02086  0S(7L4) L 00(00) 07(100.0) oo 00(00)  07(1000) o
Yes  25(446)  31(554) 33(589) 23 (41.1) 34(607)  22(393)

3 EVR Noo 01(@33) 02667 . 01(33) 02667 . 01(33) 020667 .
Yes  108(58.7)  76(41.3) 98(53.3) 86 (46.7) 114(62.0) 70 (38.0)

SVR: Sustained virological response, RVR: Rapid virological response, EVR: End stage virological response, ETR: End of treatment response.

Table 6. Association of various parameters of Hepatitis C (HCV) Patients with Sustained Virological Response (SVR) and Viral Genotype.

Cases SVR Genotype

o n (%) No Yes OR (95%CI) val;ue 1 3 OR (95%CI) P Value
ge‘:fort’;']'” n=25  08(32) 242 (96.8) 63(252) 187 (74.8)

N T  RTRT TR 1 L) SR
Gender 151 18700((362890)) 8; 83 17693((9985§9)) 0.3(0.03-24) 02 421(3) 82% 16207((7754'97)) 0.9(0.5-1.8) 05
WeightinKes ~ 70 17137((269§.223)) 0 §?§§ 167841((9938?3)) 42(10-180) 004 0 8;2 15307((6787'2) 1500828 009
I 1 NI i B
L R ) BV
ST B N PN 2 BT
Alcohol use oo EZ%;)) 0026((220'.50)) o (%907&) 0100106 003 O} 8(5)3; e (%75‘_66)) 13(02-65) 0.5
A 7 O A 1 B BV
ey 3 B0 08 ED oone 0 488 S50 g o
E Rt 3 W 1 L T
Needle prick o 2?2 834)6) 0026((122?) 21248(%97?5“)) 02(0.03-09)  0.08 (5)3 828 > ((77;6§;)) 10(0332) 06
w0 G SRR B s o B 90D oeas o
Sharing razor \IK\I:S zggg%‘) gg%g:é; 5‘3‘8(1((9)8:8 02(001-1.7) 03 6030((2566)) (1)?13(1%:8 17(02-151) 0.5
N I TN PR (i BN
LN 1 YT 1 T B
Interferon 353 18628((3627..82)) 83 ?2‘:491; 176%1((9957..]6)) 2.1(0.5-8.6) 02 4113 832 16189((8720'.98)) 0.5(02-09) 0.2
e B8R GG BEY o o T T
Sexual activity o 223 87% gg ?3):(3); 222 8(6)67.2)) 3.7(04-33.0) 08 6030((205% (1)21(1(22:% 04(0.0533) 03
RVR e Isoal  oun  imese 0308473 oss 0Ty 290554 0o
EVR Yo 20080 008 mseemy 178729200 ooer SO BEE 7609306 0003
ETR Yo 23000) 0604 20ore 10405209 e G ERE L 3000486 04
SVR Yo om0sy - : : © B0ea  imase 072D o

RVR: Rapid virological response, EVR: End stage virological response, SVR: Sustained virological response, ETR: End of treatment response, R: Rural, U:

Urban, F: Female, M: Male, MP: Multiple partners, SP: Single partner.
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Variant genotypes of 7512980275 (AG+GG) and
rs8099917 (TG+GG) were significantly associated with
SVR in patients infected with genotype 1 as well as
genotype 3 (P < 0.05). In case of 758099917 SNP the
variant genotypes were also significantly associated
with SVR in patients infected with both viral genotypes
(P <0.05). All the non-EVR patients infected with only
genotype 1 virus had variant genotype for »s12980275
and 58099917 SNP (P < 0.05) (Table 5).

Most of the patients with <50 years of age and <70
kilograms of weight achieved SVR (P < 0.05). The
patients having history of alcohol consumption were
relatively poor responders (P < 0.05). Almost 99.0% of
patients achieving RVR and EVR went on to achieve
SVR (P <0.05). 149 of 185 (80.5%) patients with < 50
years of age were infected with genotype 3 as against
19.5% patients infected with genotype 1 virus (P <
0.05). About 32% (40 of 122) patients having history of
surgery in past were infected with genotype 1 and 68%
were infected with genotype 3 (P < 0.05). Most of the
patients infected with genotype 3 achieved RVR and
EVR as compared to the patients infected with viral
genotype 1 (P < 0.05). The various parameters in
relation to SVR and viral genotypes are shown in Table
6.

Table 7 depicts the multivariate analysis of various
parameters with respect to viral and host genotype by
logistic regression. Viral genotype was significantly

J Infect Dev Ctries 2018; 12(9):762-770.

associated with age, Rapid virological response and
history of surgery in past (P <0.05). All the three SNPs
were significantly associated with each other (P <0.05).
rs12980275 SNP was associated with history of
Jaundice (P < 0.05).

Discussion

Hepatitis C infection is a leading cause of chronic
hepatitis, cirrhosis and liver cancer and a primary
indication for liver transplantation [4,5]. Currently,
standard of care (SOC) for all HCV genotypes
continues to be (Peg-IFN-a/R) for 24 weeks for
genotypes 2 and 3 or 48 weeks for genotypes 1 and 4
due to the scarcity and expensiveness of oral antivirals
in India. [6].

Of the 250 patients infected with HCV, alcohol
intake and drug abuse was extremely uncommon in our
patients (10 of 250; 04%) because of social and
religious prohibitions. This is in sharp contrast to all
other major studies from other parts of world including
India where alcohol consumption varied from 50% to
74% [19,20] (Table 2).

Recent studies have demonstrated that single
nucleotide polymorphisms (SNPs) near the /L28B gene
are strongly associated with HCV patient’s response to
Peg-IFN-a/R treatment and spontaneous elimination of
the virus in different populations [21,22]. A reasonable
hypothesis might involve differential levels of

Table 7. Multivariate analysis of viral genotype and SNPs with various parameters by logistic regression.

. Odds ratio
Variables Wald P value (95% C.I)
Viral genotype
Age in years i 28 6.505 0.011 0.36 (0.17-79)
RVR g(e)s 7.258 0.007 0.38 (0.19-0.77)
Surgery in past I;IZS 5.376 0.020 2.26 (1.13 - 4.50)
rs12979860 (C to T)
rs12980275 :é+GG 5.77 0.01 0.51(0.30 - 0.88)
rs8099917 ¥2+GG 6.18 0.01 0.50 (0.29 - 0.86)
rs12980275 (A to G)
rs8099917 ¥Z}+GG 430 0.03 0.55(0.32 - 0.96)
History of jaundice I;IZS 4.67 0.03 0.50 (0.26 - 0.93)
rs12979860 g$+TT 5.18 0.02 0.53(0.31-0.91)
rs8099917 (T to G)
rs12979860 E%TT 7.25 0.001 0.46 (0.26 - 0.81)
rs12980275 ié+GG 3.92 0.04 0.57 (0.33-0.99)

RVR: Rapid virological response.
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intrahepatic  interferon-stimulated gene  (ISQG)
expression according to /L28B genotype, where the
good response variant was associated with lower levels
of intrahepatic ISG expression, and therefore slightly
higher levels of circulating serum HCV RNA. The
mechanistic basis for this association is unknown, and
it remains unclear whether it is driven by the host, the
virus, or both [23].

In our study, we genotyped all three [L28B
polymorphisms. Determination of rs12979860 IL28B
genotypes has shown that CC genotype was found in
54.4% (136 of 250) of patients and variant genotype
(CT+TT) was present in 45.6% of patients. In two
independent studies distribution of 7512979860 CC
genotype was 26.8% and 21%, respectively while as
Fattoviich et al. reported 39% CC genotype [24-26]. In
case of 512980275 the frequency of wild and variant
genotype (AA) was 52.8% which is higher than the
frequency of 39% reported by Fattoviich ef al. [26]. The
frequency of 758099917 TT genotype was 59.6%
presented in our patients, comparable to 56% reported
by Fattoviich et al. [26] (Table 3). So in this study, the
incidence of favourable/wild genotypes was more
frequent than other studies [16,27].

In this study, the effect of /L28B polymorphisms
was evaluated comparing the favourable (wild)
genotypes with the unfavourable (variant) ones. A
positive correlation was found between wild genotype
(TT) of 7s8099917 SNP and RVR (P < 0.05) while as a
positive correlation was also found between wild
genotypes of 7512980275 and 58099917 and EVR (P <
0.05). A strong association was found between
favourable genotype of all the three SNPs of /L28B
gene and SVR (P <0.05) (Table 3). A number of studies
have validated the effect of the favourable genotypes on
RVR and SVR [24-27].

On analysing the effects of /L28B polymorphisms
on SVR with respect to genotype 1 and 3 separately, the
effect of the genotype 7512980275 and rs8099917 on
SVR was found to be statistically significant in both
viral genotypes (P < 0.05). Thus the /L28B gene
polymorphism closely associates with the natural
course and treatment response of CHC in different
populations, irrespective of HCV genotype. However,
when stratified according to EVR the effect of the
genotype 7512980275 and 58099917 was found to be
statistically significant in case of patients infected with
genotype 1 as compared to genotype 3 virus (P < 0.05)
(Table 4).

Of the 250 patients, 238 (96.8%) went on to have
undetectable HCV RNA after 6 months of treatment i.e.
attained SVR (Table 5). Almost all the patients with <

J Infect Dev Ctries 2018; 12(9):762-770.

50 years of age were found to achieve SVR (P = 0.005)
in accordance with many studies [28-29]. In consistence
with many studies it was observed that overweight
individuals (> 70 kilograms) with CHC are less likely
to achieve SVR (P =0.04) [28,30]. 20% of patients with
history of alcohol intake didn’t achieve SVR compared
to only 2.5% of non-alcoholics falling in non-SVR
group. We found a significant impact of alcohol intake
on SVR (P =0.03) in accordance with previous reported
studies [19,31]. Since it has been well validated from
previous studies across the globe that alcoholism is
associated with a poor treatment outcome, the virtual
absence of alcohol intake in our patients may be an
important factor for the high SVR in our population.
Secondly, almost all the non-SVR group had a variant
version of alleles in all the 3 SNPs; hampering the
clearance of HCV as compared to SVR group where
majority of alleles were wild for all the three SNPs of
IL28 gene. Lastly, the Kashmir has an ethnic population
with only inter-regional marriages which gives it a
conserved gene pool; different from the rest of the
country which might play an important role in the HCV
clearance and perhaps the genetic basis of which needs
to be elucidated in future. Although 98% of patients
with genotype 3 achieved SVR, genotype 1 patients
also showed very high SVR of 94% (P>0.05). So
interestingly, in our study treatment response was
independent of viral genotype which is in contradiction
with majority of studies which associate genotype 1 and
4 with lower SVR [32-34].

RVR was achieved by 74.0% of patients which is
considerably higher than most studies [32,33]. In all,
183 of 185 patients (98.9%) who achieved RVR went
on to attain SVR (P = 0.05) which is in consistence with
most of the studies [35,36]. In patients infected with
HCYV, the achievement of EVR is of major importance
for the overall therapy success. All guidelines
recommend to perform a quantitative assessment of
HCV RNA at week 12 of treatment. EVR is highly
predictive of SVR and provides a valuable tool to
decide on continuation and duration of treatment, as
well as providing patients with an additional motivation
to adhere to treatment [37-39]. In this study, majority of
the patients had attained EVR (240 out of 250; 96.0%).
Such an extremely high rates of EVR has not been
reported in any of the previous studies [32,33].

Viral genotype 1 was seen in 63 patients (25.2%)
and genotype 3 was seen in 187 patients (74.8%) while
as genotype 2, 4, 5 and 6 were absent in our cases (Table
5). Similar frequency of viral genotypes has been
reported by many studies from India [40,41]. There was
a significantly lower percentage of patients with > 50
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years of age in genotype 1 than genotype 3 (41.5% vs.
58.5%) which is in contrast to majority of studies where
patients with genotype 1 or 2 were significantly older
[42,43]. Majority of patients with genotype 1 were
having past history of surgery compared to genotype 3
patients (40 of 63 vs. 82 of 187; P = 0.005). This is in
agreement with other studies from different countries
where majority of the cases with genotype 1 had history
of hospitalization for major/minor surgery [44.,45]. Of
the 185 patients achieving RVR (74.0%) only 19.5%
(36) belonged to genotype 1 while 80.5% (149) had
genotype 3 (P = 0.001) and all the patients with
genotype 3 went on to achieve complete EVR (P =
0.003). In other sense 36 out of 63 patients (57.1%) with
genotype 1 while 149 out of 187 (79.6%) with genotype
3 achieved RVR which is considerably higher than most
studies [32-35,46,47]. Although a few studies have
recorded higher RVR but their overall SVR rates were
lower than this study [48,49].

Conclusion

Viral Genotype 3 and [L28B wild genotype
predominates in the HCV infected patients of this
closed population. Although SVR was achieved by
majority of patients and SVR was independent of viral
genotype, [L28B polymorphisms might serve as
important factor to personalize antiviral therapy of
patients with CHC. However, reproduction of genetic
results in various clinical settings is a prerequisite for
establishing such therapy regimens.
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