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Abstract

Background: Hepatitis C virus (HCV) is a major cause of chronic hepatitis C (CHC) and different HCV genotypes show
characteristic variations in their pathological properties. Egypt has the highest reported rates of HCV infection (predominantly
genotype 4) in the world. Interleukin-21 (IL-21 ) is a cytokine that has potent regulatory effects on cells of the immune system,
including natural killer (NK) cells and cytotoxic T cells that can destroy virally infected or cancerous cells. Interleukin-21 receptor
(IL-21R) gene polymorphism is recently studied as pretreatment predictor in CHC patients treated with Pegylated interferon (Peg-
INF ) plus ribavirin. This study was designated to assess whole blood interleukin-21Rpolymorphism in CHC genotype 4 patients
and investigate it is benefit as a pre treatment predictor of antiviral response in Egyptian patients. Methods: Eighty patients
infected with HCV genotype 4 were recruited for the study. All 80 CHC patients are subjected to treatment in National
Hepatology & Tropical Medicine Research institute. All the patients were subjected to clinical and laboratory assessment,
abdominal ultrasound, and liver biopsy. All the patients were treated with combined therapy of (Pegylated interferon and ribavirin)
and followed up to sustained virological response (SVR) end of treatment and. Viral titer was determined during and at the end of
the treatment by using real-time polymerase chain reaction (RT PCR) technique. The eighty patients were divided into two groups.
The first group containing patients who responded to treatment, and it was consisted of 44 patients (Responders) while the second
group containing patients who didn’t responded to treatment, and it was consisted of 36 patients (Non responders). IL-21R gene
polymorphism was estimated using (RT PCR) and also standard laboratory investigations were undertaken to characterize liver
function. Results: Our study on 80 CHC patients who subjected to Peg-interferon treatment and divided into responders and non
responders showed that, the Mean ± SD of ALT was 48.68 ± 18.205 and 53.97 ± 15.601, AST 55.43 ± 23.611 and 56.99 ± 21.255
and AFP 15.00 ± 18.728 and 12.58 ± 14.463 respectively.  52.27% of responders were CC genotype and 33.33% of non
responders were CC genotype. Conclusion: Patients with IL-21R rs3093390 CC genotype had a higher sustained
virological response to interferon treatment than those with non-CC genotypes.
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Introduction

Egypt has a very high prevalence of HCV and a high
morbidity and mortality from chronic liver disease,
cirrhosis, and hepatocellular carcinoma. Approximately

20% of Egyptian blood donors are anti-HCV positive.
Egypt has higher rates of HCV than neighboring
countries as well as other countries in the world with
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comparable socioeconomic conditions and hygienic
standards for invasive medical, dental, or paramedical
procedures(1). HCV is classified into eleven major
genotypes (designated 1-11), many subtypes
(designated a, b, c, etc). Genotype 4 is principally found
in the Middle East, Egypt, and central Africa(2). Chronic
hepatitis C infection can result in progressive liver
inflammation (viral hepatitis), which may progress to
scarring (fibrosis and cirrhosis). If left untreated,
inflammation can lead to mild, moderate, or serious liver
disease and in some cases, liver cancer and liver failure
(3).Pegylated interferon markedly improved the rates of
SVR in chronic HCV-4.The host immune response plays
an important role in viral clearance in patients who are
chronically infected with hepatitis C virus (HCV) and are
treated with interferon α. Activation of the immune
system involves the release of pro and anti-inflammatory
molecules that can be measured in plasma samples
such as cytokines(4).A gene on chromosome 4q26-q27
that encodes IL-21, a cytokines with immunoregulatory
activity that may promote the transition between innate
and adaptive immunity. IL-21 induces the production of
IgG1 and IgG3 in B cells, and may play a role in
proliferation and maturation of natural killer cells in
synergy with IL-15 (5).CHC patients have higher serum
IL-21 levels than healthy adults. Higher pretreatment
serum IL-21 levels and IL-21R polymorphisms may
serve as potential factors predictive of treatment
outcomes in CHC patients with interferon-based therapy
(5).Recent studies reported that IL-21R (rs3093390) CC
polymorphism could be used as a novel predictor of
response to HCV treatment so this study was aimed to
evaluate the association between IL-21R (rs 3093390)
CC gene polymorphism and virological response to
interferon-based treatment in Egyptian CHC patients.

Patients and Methods

Patients:

This prospective study was carried out on 80 patients
with chronic hepatitis C genotype 4 (CHC) (male = 53,
female= 27) divided into two groups. The first group
comprised 44 patients (male= 29, female = 15, mean
age 41.70 ± 8.992 years; range 28–54 years, BMI
26.000 ± 8.6616) who responded to treatment with
ribavirin-pegylated Interferon alpha-2a (180 mcg
subcutaneously once weekly) for 48 weeks
(Responders), and the second group comprised 36
patients (male= 24 female= 12 mean age 39.31 ± 6.907
years; range 20-69 years, BMI 24.028 ± 8.4633) who
non responded to treatment (Non responders) patients.

Exclusion criteria:

Patients who are younger than 18 years, older than 60
years, have co-infection with hepatitis B virus, alcohol
intake, clinically evident liver cirrhosis, esophageal
varices, hepatic encephalopathy, hepatocellular
carcinoma, any end organ failure, hematological

diseases, major psychiatric disorder, pregnant and
breast feeding women were excluded from the study.

Methods:

Blood sampling and biochemical analysis:

Blood sampling:

Fasting venous blood samples (~7ml) were collected by
trained laboratory technicians. A portion of blood was
allowed to clot and then centrifuged at 3500 g for 5
minutes to separate the serum and used for assessment
of aspartate aminotransferase (AST), alanine
aminotransferase ( ALT ), total bilirubin, direct bilirubin,
AFP, viral infection status, and glucose concentrations.
Serum aliquots were stored at - 80°C until assayed for
HCV RNA.A portion of blood samples was collected in
vacutainer tubes containing citrate to separate plasma
used for the assay of albumin. The last portion was
collected in vacutainer tubes containing EDTA as
anticoagulant to obtain non coltted whole blood sample
whish used for the assay of  IL-21R gene polymorphism
by using RT PCR technique.

Biochemical analysis:

AST, ALT activities, total bilirubin, direct bilirubin,
albumin and glucose concentrations were assayed using
Beckman CX4 chemistry analyzer (NY, USA, supplied
by the Eastern Co. For Eng. & Trade-Giza, Egypt). AFP
and viral status (HbsAg and Anti-HCV) were measured
using Abbott, Axyam (USA, Supplied by al kamal
company Cairo, Egypt).

Quantitative real time PCR for determination of HCV
viremia:

RNA was extracted from patients' blood using the
QIAmp Viral RNA Mini Kit (QIAGEN, Santa Clarita,
U.S.A) according to the manufacturer's instructions, then
quantitative Real time polymerase chain reaction was
performed using previously standardized real time
protocol for HCV, supplied from applied Biosystems
(USA) .

Extraction of genomic DNA and rs 3093390
genotyping:

All 80 patients samples were genotyped for SNP (rs
3093390 ). Genomic DNA was extracted by standard
protocols with red blood cell lysis, DNA binding, washing
and elution by using Qiagen DNA extraction Mini Kit
(Qiagen, Germany, supplied by clinilab, Cairo, Egypt).
Extracted DNA normalized to 20 ng/µl was obtained.
DNA quality (concentration and purity) was assayed by
calculating the absorbance ratio optical density 260nm
/280 nm using Nanodrop2000 spectrophotometer
(Thermoscietific, USA, supplied by analysis for life,
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Cairo, Egypt). The SNP rs 3093390 were genotyped
by using Taq Man master mix Mini Kit and Taq Man
allelic discrimination 100 test kit ( Applied Biosystems,
USA, supplied by analysis for life, Cairo, Egypt) using
7500 real time PCR ( Applied Biosystems, USA,
supplied by analysis for life, Cairo, Egypt).

Statistical analysis:

Data were statistically described in terms of mean 
standard deviation ( SD), median and range, or
frequencies (number of cases) and percentages when
appropriate. Comparison of numerical variables
between the study groups was done using Student t
test for independent samples in comparing 2 groups
and one way analysis of variance (ANOVA) test with
posthoc multiple 2-group comparisons in comparing
more than 2 groups. For comparing categorical data,
Chi square (2) test was performed. Exact test was
used instead when the expected frequency is less
than 5. Correlation between various variables was
done using Pearson moment correlation equation for
linear relation in normally distributed variables and
Spearman rank correlation equation for non-normal
variables/non-linear monotonic relation. Accuracy was
represented using the terms sensitivity, specificity, +ve
predictive value, -ve predictive value, and overall
accuracy. p values less than 0.05 was considered
statistically significant. All statistical calculations were
done using computer program SPSS (Statistical

Package for the Social Science; SPSS Inc., Chicago,
IL, USA) release 15 for Microsoft Windows (2006).

Results

A total of 80 adult CHC patients were subjected to
treatment with ribavirin-pegylated Interferon alpha-2a
(180 mcg subcutaneously once weekly) for 48 weeks
and were divided into two groups, the first group
consisted of 44 patients who were responders to
treatment with Peg - Interferon alpha-2a and the
second group consisted of 36 patients who were non
responders to treatment.

Results of the demographic feature:

The mean age of CHC responder patients to ribavirin-
pegylated Interferon alpha-2a  treatment was 41.70 ±
8.992 years with the range between 28 and 54 years.
In the non responder patients the mean age was 39.31
± 6.907 years with a range between 20 and 69 years.
There was male predominance among the responder
and non responder patients, between responder
patients, 29 men (65.9%) versus 15 women (34.1%),
with a male-to-female ratio of 1.933 : 1, among  the
non responder patients, 24 men (66.67%) versus 12
women (33.33%), with a male-to-female ratio of 2 : 1,
but there was no significant difference in the sex ratios
of responder and non responder patients (p=0.943)
Fig 1.the results also showed that the body mass
index (BMI) had no statistically significant difference
between the two groups (P=0.309) (Table 1) Fig 2.

Table 1. Demographic features of the studied patients group

Responders
N = 44 (55 %)

Mean ± SD

Non responders
N = 36 ( 45 % )

Mean ± SD

All patients
N = 80 (100 %)

Mean ± SD P-value

Age
(Year) 41.70 ± 8.992 39.31 ± 6.907 40.63 ± 8.16 0.193

Sex
Female

Male
Female : Male

15
29

1 : 1.933

12
24

1 : 2

27
53

1 : 1.963
0.943

BMI (Kg/m2) 26.000 ± 8.6616 24.028 ± 8.4633 25.11 ± 8.5758 0.309
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Fig 1. Correlation between response to ribavirin-pegylated Interferon alpha-2a  and sex.

Fig 2. Correlation between response to interferon treatment and BMI.

Study of biochemical:

The biochemical characteristics of responding and non
responding two patient groups to treatment with
Pegylated interferon plus ribavirin were illustrated in
table 2.As showed in the table our study found no
statistically significant difference between the two
studied groups and different biochemical parameters
including liver (AST, ALT, TBIL, DBIL, ALB, ALP and
AFP), kidney (creatinine) function tests and TSH, but
we can noticed that the levels of ALT and AST were
lower in responders group than non-responders one,
with P-values respectively (P=0.172 and P=0.473) Fig
3.

Study of blood picture and blood glucose:

In our study we found that there is statistically
significant difference between the two studied groups
and WBCs (P=0.003) and platelets count (P=0.037) as
showed in table 3, but there is no significant difference
in blood glucose between the two groups (P=0.904)
Fig 4.

Correlation between genotype and response:

Our study estimated that patients with IL-
21R rs3093390 CC genotype (wild genotype) had a
higher sustained virological response to interferon
treatment than those with non-CC genotypes
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(mutant genotypes) as showed in table 4, and there
are significant correlation between CC genotype and
response to interferon treatment in CHC genotype 4
Egyptian patients (P=0.089) Fig 5.

Study correlation between SNP and AFP:

There is no significant correlation between SNP and
other studied parameters (demographic features,
biochemical characteristics, blood picture and blood
sugar) except only in the case of AFP (P=0.05) (table
5) Fig 6.

Table 2. Biochemical characteristics of the studied patient groups.

Responders
N = 44 (55 %)

Mean ± SD

Non responders
N = 36 ( 45 % )

Mean ± SD

All patients
N = 80 (100 %)

Mean ± SD
P-value

AST
(IU/ml) 55.43 ± 23.611 58.89 ± 18.114 56.99 ± 21.255 0.473

ALT
(IU/ml) 48.68 ± 18.205 53.97 ± 15.601 51.06 ± 17.183 0.172

TBIL
(mg/dl) 2.009 ± 6.6495 1.114  ±  .0.3965 1.606 ± 4.9333 0.423

D.BIL
(mg/dl) 0.236 ± 0.2081 0.244 ± 0.1382 0.240 ± 0.1790 0.842

Albumin
(g/dl) 3.67 ± 0.653 3.78 ± 0.337 3.72 ± 0.534 0.367

ALP
(Unit/mL) 114.43 ± 41.327 114.31 ± 46.652 114.38 ± 43.518 0.990

AFP
(ng/mL) 15.00 ± 18.728 12.58 ± 14.463 13.91 ± 16.883 0.528

Creatinine
(mg/dl) 1.064 ± 0.2324 1.017 ± 0.1699 1.043 ± 0.2067 0.315

TSH
(mIU/L) 3.639 ± 1.0253 3.786 ± 0.9181 3.705 ± 0.9753 0.505

AST=aspartate aminotransferase, ALT=alanine aminotransferase, TBIL=total bilirubin, D.BIL=direct bilirubin,
ALP=alkaline phosphatase, AFP=alfa feto protein, TSH=thyroid stimulating hormone.

Table 3. blood picture and blood glucose among studied patient groups.

Responders
N = 44 (55 %)

Mean ± SD

Non responders
N = 36 ( 45 % )

Mean ± SD

All patients
N = 80 (100 %)

Mean ± SD
P-value

Hb
(gm/dl) 11.205± 2.0779 11.728 ± 1.7819 11.440 ± 1.9559 0.236

WBCs
(cell/cmm) 664.57 ± 194.432 788.06 ± 160.781 720.14 ± 189.344 0.003*

PLTs
(cell/cmm) 258.48 ± 76.721 293.39 ± 69.033 274.19 ± 74.971 0.037*

Glucose
(mg/dl) 99.18 ± 25.017 99.78 17.398 99.45 ± 21.791 0.904
*p-value <0.05 Significant, Hb=hemogloubin, WBCs=white blood cells, PLTs=platelets

Table 4.Correlation between genotype and response

Wild (CC) Mutant (CT,TT) p-value

Responder 52.27% 47.72%
0.089

Non responder 33.33% 66.67%
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Fig 5. Correlation between response to interferon treatment and different genotypes

Discussion

Hepatitis C virus (HCV) is considered the most
common etiology of chronic liver disease (CLD) in
Egypt, where prevalence of antibodies to HCV (anti-
HCV) is approximately 10-fold greater than in the
United States and Europe (17).

The prevalence of genotype 4 as the main HCV
genotype with different subtypes as well as different
virological, biochemical and histopathological
responses to treatment in comparison to the other
well-known isolated 5 genotypes; made it an important
and interesting task for many researchers to study the
interaction between the viral genome and the anti-viral
preparations specially IFN which has many
preparations and has both an anti-viral as well as an
immune-modulator role in combating the virus (18). As
a result of the continuing research for better
medications; the development of new and efficient
medications remained an important concern of many
research institutions in the field of hepatology.
Interferon alpha (IFN alpha) has been widely used as
therapy for chronic hepatitis C. The attachment of an
inert Poly Ethylene Glycol (PEG) molecule to the
standard IFN had resulted in the production of long
acting IFN which was named Pegylated Interferon
(PEG-IFN). Standard treatment with pegylated alpha
IFN in combination with the nucleoside analogue
ribavirin leads to a sustained virologic response in
approximately half of the patients (17). Although the
efficacy of antiviral therapy in chronic hepatitis C has
improved since interferon was introduced, non
response to this therapy remains common. Several
factors have been shown to influence response (19).
The biological activity of interferon (IFN) is mediated
by the induction of intracellular antiviral proteins, such
as 2'-5' oligoadenylatesynthetase, dsRNA-activated
protein kinase and MxA protein (20).Intercellular

adhesion molecule is a protein regulating the
inflammatory cells movement.

The receptor complex for IL-21 is composed of IL-21R,
which specifically binds IL-21, together with the
common cytokine receptor -chain (6, 7). In contrast to
the cytokine, IL-21R is expressed on multiple cell
types in the immune system (8, 9, 10), including T cells, B
cells, NK cells, macrophages, and dendritic cells (11, 12).

In our study, we report on the genetic association
between a SNP in IL21R (rs3093390) and virological
response to interferon treatment in Egyptian patients
with chronic hepatitis C (CHC).

From our study we found that patients with IL-
21R rs3093390 CC genotype had a higher sustained
virological response to interferon treatment than those
with non-CC genotypes (P=0.089). These results were
agreed with C-S HSU et al, 2013 who found that
patients with rs3093390 CC genotype has comparable
RVR, EVR and SVR rates to those with CT or TT
genotypes (P= 0.031)(13). Our results also estimate the
correlation between percentage of response to
treatment and different genotypes, where 52.27% of
responder patients have CC genotype versus 47.72%
non CC genotype (CT, TT). On the other hand only
33.33% of non responder patients have CC genotype
versus 66.67% non CC genotype (CT, TT).

Our study estimated that the mean age of responder
patients was (41.70 ± 8.992) vs (39.31 ± 6.907) in
non-responder. The difference was not statistically
significant (p=0.193). also BMI had no significant
difference between responders and non-responders
(26.000 ± 8.6616) vs. (24.028 ± 8.4633) respectively
(P=0.309).
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According to our data there are other factors
associated with SVR as low blood platelets count, it
showed statistically significant correlation with
treatment  response (P=0.037). These results are in
agreement with previous studies, which reported that
the low platelets count and splenomegaly is a path
gnomonic sign of chronic liver disease so the patients
will obviously show a poor response with interferon
therapy(14). Khairy et al. (2012) reported that low
platelets count was associated with poor response to
INF treatment (15). But Del Campo et al. (2012) found
no significant relation between platelets and Sustained
Virological Response (SVR) in patients with HCV
genotypes 1&4(16).

Conclusion

Patients with IL-21R rs3093390 CC genotype had a
higher sustained virological response to interferon
treatment than those with non-CC genotypes.
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