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ABSTRACT

Background: Genetic variation in the interleukin 28B (/L28B) gene has been associated with response to Interfer-
on-a & Ribavirin (IFN+Riba) therapy in hepatitis C virus (HCV) genotype 1-infected patients; there is limited data
for HCV patients with genotype 3. We evaluated the effects of IL28B polymorphisms on response to treatment
with IFN+Riba in patients with HCV genotype 3.

Material & Methods: This cross-sectional study was conducted in Medical A Ward, PGMI, Lady Reading Hospital
and Author’s Private Hepatology Clinic, Peshawar, Pakistan from July 2013 to June 2014. /L28B host genotypes
(CC, CT and TT) were analyzed in 184 patients of chronic hepatitis C genotype 3, for association with outcome
of antiviral therapy with IFN+Riba, using SPSS version 16.0.

Results: The frequencies of the IL28B genotypes were as follows: CC, 24.5%; CT, 60.3%; and TT, 15.2%; Non-CC
genotype was significantly associated with the Non-Responder status of the studied patients of HCV genotype
3 irrespective of their gender and genotype subtype status, with statistically sagnifiant association between viro-
logical and clinical profile (p=0.001).

Conclusion: An /L28B polymorphism (Non-CC genotype) was associated with Virological non-Response in
patients infected with genotype 3 HCV who did not achieve a RVR. Analysis of IL28B genotype might be used
to guide treatment for these patients.
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INTRODUCTION

Hepatitis C infection is a major global public
health problem'® as well as in Pakistan.”'” IFN+Riba
has been the standard of care for hepatitis C over the
last two decades or so, with an efficacy of 60-85%
depending upon HCV genotype.''® Outcome of IF-
N+Riba depends upon several viral and host-related
factors. These include viral genotype, serum HCV
RNA level, stage of hepatic fibrosis, body mass index
(BMI) of the patient, presence or absence of diabetes
mellitus (insulin resistance), and co-infection with
hepatitis B and HIV.2®° We know that on-treatment
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viral kinetics, especially rapid virological response
(RVR) can predict sustained virological response
(SVR) stronger than these baseline predictors.?!

Host genetic factors have recently been identi-
fied to influence treatment responsiveness in patients
with chronic hepatitis C. In September 2009, Ge et
al? in a genome-wide association study (GWAS)
found that a single nucleotide polymorphism (SNP)
at rs12979860 near /L28 gene on chromosome 19,
encoding interferon-lambda-3, is the strongest host
genetic predictor of SVR in hepatitis C genotype 1.
There are three genotypes of IL28B: CC, CTand TT.
The CC genotype of IL28B is associated with two to
three fold increases in sustained virologic response
(SVR) as compared with either CT or TT genotype.??2

Initially, most of the studies concentrated on
the HCV genotype 1, which is the most frequent type
in Western countries, and resulted in general agree-
ment that /L28B non-CC genotypes are associated
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with low SVR rates as compared to CC genotype. Lat-
er on HCV genotype 2, 3 and 4 were also studied for
the impact of IL28B polymorphisms on the outcome
of Anti-Viral Treatment (AVT). IL28B polymorphisms
have the same impact on the outcome of AVT in HCV
genotype 4 as that in HCV genotype1,24% whereas
conflicting results have been reported in HCV gen-
otype 2 or 3. Some of the studies®®*” has shown
strong association of I[L28B polymorphisms with the
outcome of AVT in HCV genotype 2 and 3, whereas
others?®# have failed to show any association.

HCV genotype 3 is the most common genotype
in Pakistan, found in more than 85% of our HCV pa-
tients.®%3! Association of /L28B polymorphisms with
the outcome of AVT in HCV genotype 3 in Pakistan
has not been studied so far. Therefore, we aimed
to study /L28B genotypes (CC, CT and TT) in our
patients of HCV genotype 3 who did not respond to
6 months combination therapy of IFN+Riba, and to
establish their association with the lack of response
in these patients.

MATERIAL AND METHODS

This cross-sectional study was conducted
in Medical A Ward, PGMI, Lady Reading Hospital
and Author’s Private Hepatology Clinic, Peshawar,
Pakistan from July 2013 to June 2014. All patients
with chronic hepatitis C genotype 3 who did not
respond to Standard-Interferon+Ribavirin, and
then Pegylated-Interferon + Ribavirin Therapy for 6
months each, were included in the study by conve-

nience sampling. Patients, with clinical evidence of
liver cirrhosis, co-infection with HBV and diabetes
mellitus were excluded from the study. Analysis of
IL28B (rs12979860) polymorphism was performed
by PCR-RFLP (Restriction Fragment Length Poly-
morphism) protocol by a Reference Lab.

According to HCV genotype, patients were di-
vided in two groups: genotype 3a and genotype 3b.
According to host genotype IL28B polymorphism,
patients were divided into three groups: IL28B gen-
otype CC, CT,and TT.

SPSS Version 16.0 was used to analyze the
data. After entry, descriptive statistics was used to
calculate Mean + SD for numerical variables like age
(in years) and ALT levels (U/L). Frequencies and
percentages were calculated for gender, HCV and
IL28B genotypic profile of patients. Chi-square (in
Crosstabs analysis) was used to identify significant
association between IL28B genotypes with the out-
come of AVT in both gender and HCV genotype-3
subtypes.

RESULTS

Atotal of 184 patients were assessed during the
study period. Among them, 71(38.6%) were males
and 113 (61.4%) were females, with male to female
ratio of 1:1.6. Mean age was 40.86 * 9.943 years,
ranged from 19 to 66 years. Majority of patients
belonged to age-group of 31-40 years, followed by
age-group of 41-50 years. (Table 1)

Table 1: Age-wise distribution of patients with chronic hepatitis C genotype 3.

Age group (years) Male Female Total

<20 1 0 1 0.5%
21-30 0 31 31 16.8%
31-40 34 35 69 37.5%
41-50 29 19 48 26.1%
51-60 6 28 34 18.5%
>60 1 0 1 0.5%
Total 71 38.6% 113 61.4% 184 100%

Table 2: ALT levels of patients with chronic hepatitis C genotype 3.

ALT group (U/L) Male Female Total

<40 4 12 16 8.7%
41-80 55 61 116 63%
81-120 7 25 32 17.4%
121-160 3 8 11 6.0%
161-200 1 2 3 1.6%
>200 1 5 6 3.3%
Total 71 38.6% 113 61.4% 184 100%
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Table 3: Gender-wise distribution of IL28B profile of patients with chronic hepatitis C genotype 3.

IL28B genotypes Male Female Total

CC 27 18 45 24.5%
CT 35 76 111 60.3%
TT 9 19 28 15.2%
Total 71 38.6% 113 61.4% 184 100%

Table 4: HCV 3 subtype-wise distribution of IL28B profile of patients with chronic hepatitis C genotype 3.

IL28B genotypes Genotype 3a Genotype 3b Total

CC 36 9 45 24.5%
CT 79 32 111 60.3%
TT 17 11 28 15.2%
Total 71 38.6% 113 61.4% 184 100%

Table 5: Correlation of IL28B genotypes with gender and HCV genotype subtypes with chronic hepatitis
C genotype 3.

IL28B genotypes Gender HCV-Genotype 3 subtypes
Male Female 3a 3b
CC 27 18 36 9
Non-CC 44 95 96 139
p-value *0.001 *0.001 *0.001 *0.001

The mean serum ALT was 73.52 = 39.383
U/L, ranged from 17 to 255 U/L. Majority of patients
belonged to ALT-Group of 41-80 U/L, followed by
ALT-Group of 81-120 U/L. (Table 2)

Among the two subtypes of HCV genotype 3,
subtype 3a was found in 132 (71.7%) patients (54
males and 78 females), whereas subtype 3b was
found in 52 (28.35%) patients (17 males and 35 fe-
males). Among /IL28B genotypes, CT was the most
common, found in 111 (60.3%) patients, irrespective
of gender (Table-3) and HCV genotype 3 subtypes
(Table-4). Majority of the patients belonged to Non-
CC genotype. (Table-5) Pearson Chi-Square test
showed that /L28B Non-CC genotype is significantly
associated with the “non-responder” status of the
studied HCV genotype 3 patients irrespective of
their gender status and genotype 3 subtype status
(p=0.001), and similarly statistically sagnifiantas-
sociation was seen between virological and clinical
profile (p=0.001).

DISCUSSION

To our knowledge this is the first study of the
role and relevance of IL28B genetic polymorphism to
IFN +Riba treatment outcome in the setting of chronic
hepatitis C genotype 3 patients in Pakistan. As men-
tioned before, in contrast to HCV genotype 1, only a
few studies are available where association of IL28B

polymorphisms has been analyzed with the outcome
of AVT (IFN+Riba) on a limited number of HCV geno-
type 3 patients, with conflicting results. Mangia et al,?®
evaluated the effects of IL-28B polymorphisms on re-
sponse to treatment with Peg-interferon and Ribavirin
in 268 patients of Caucasian origin, out of these only
55 patients were HCV genotype 3. The frequencies
of the IL28B genotypes were as follows: CC 37%;
CT 48%; and TT 15%; 82% of patients with the CC
genotype achieved a sustained virologic response
(SVR), compared with 75% with the CT and 58% with
the TT genotypes (p=0.004). Differences between
IL28B genotypes were greatest among patients who
failed to attain RVR (VD24 SVR rates: CC 87%; CT
67%; and TT 29%; p=0.0002). Among patients with
RVRs (61%), the IL28B genotype was not associated
with SVR (>70% for all IL28B genotypes). In a multi-
variable logistic regression model, /L28B genotype
predicted SVR (Odds ratio 1.76; 95% confidence
interval, 1.16-2.7). Sarrazin et al*” analyzed 267
patients with chronic hepatitis C genotype 2/3 for as-
sociation of three IL28B host genotypes (rs8099917,
rs12980275 and rs12979860) with sustained virologic
response (SVR) to antiviral therapy with Pegylat-
ed- interferon-alfa and Ribavirin and with respect
to epidemiological, biochemical, and virological
parameters. For comparison, hepatitis C genotype
1 patients (n = 378) and healthy controls (n = 200)
were also included. The rs12979860 CC genotype,
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lower age, and genotype 2 were significantly associ-
ated with SVR in HCV genotype 2/3-infected patients
(p =0.01, p = 0.03 and p = 0.03, respectively).
No association was observed for rs8099917 and
rs12980275. In addition, an SVR in patients with
rapid virologic response (RVR) was associated with
the rs12979860 CC genotype (p = 0.05), while for
non-RVR no association was found. Furthermore,
a significant association with a higher baseline viral
load was observed for all three IL28B genotypes in
genotype 1/2/3-infected patients. Finally, increasing
frequencies of the rs12979860 CC genotypes were
observed in genotype 1- (33.9%), genotype 3-
(88.9%), and genotype 2-infected (51.9%) patients in
comparison with healthy controls (49.0%) (p <0.01).

We analyzed 184 patients with chronic hepatitis
C genotype 3; the number of patients in our study
was higher than Mangia et al*® and Sarrazin et al.%”
All of these 184 patients were “non-responders” to
standard Interferon+Ribavirin initially and later on
repeat therapy of Pegylated-Interferon+Ribavirin.
Each therapy was given for 6 months. RVR was not
achieved with either therapy in any of these patients.
Out of these, 132 (71.7%) patients were having HCV
genotype 3a and 52 (28.35%) patients were having
HCV genotype 3b. Among IL28B genotypes, CT was
the most common, found in 111 (60.3%) patients.
Our data indicate that the IL28B polymorphism is
relevant to treatment outcome in HCV genotype 3.
We found that /L28B Non-CC genotype is signifi-
cantly associated with the Non-Responder status of
the studied HCV genotype 3 patients, irrespective
of their gender status and genotype subtype status
(p=0.001), and similarly the strength of association
between virological and clinical profile is very strong
(p=0.001). We found CT genotype to be the most
common /L28B genotype. Our study confirms the
findings reported by Mangia et al?®® and Sarrazin et
al,?” none of our patients had achieved rapid viro-
logical response (RVR), suggesting that the major
effect of this genetic variant was in patients who
did not achieve a rapid response at week 4, where
IL28B genotype had a strong influence on the rate
of SVR. Grebely et al*? discussed the potential role
of IL28B genotypes in treatment decision making in
hepatitis C. In view of our findings as well, it seems
logical that in patients who fail to achieve RVR, early
therapeutic intervention may be recommended for
individuals with unfavorable IL28B genotypes.

CONCLUSION

Our findings strongly suggest /L28B polymor-
phism as a predictor of antiviral response in chronic
hepatitis C genotype 3 like previously observed in
HCV genotype 1, and particularly in patients who
did not achieve RVR with IFN+Riba. In the era of
oral anti-HCV drugs, further prospective randomized
studies are needed to investigate whether patients

without RVR carrying the IL28B non-CC genotypes
benefit from the oral anti-HCV drugs.
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