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Abstract
Introduction: The interleukin 28B (IL28B) genotype is associated with changes of lipid metabolism in patients infected with hepatitis C virus
(HCV). The association of steatosis with serum levels of adiponectin in chronic hepatitis C (CHC) patients has also been documented. This
study aimed for the evaluation of serum levels of IL28B and adiponectin as well as the association of IL28B SNPs with different
clinicopathological parameters in HCV-infected patients.
Methodology: All 142 HCV-infected patients received peg-interferon plus ribavirin. Detection of rs8099917 and rs12979860 IL-28B genotypes
was done with specific primers. Serum IL28 and adiponectin levels were measured using commercial ELISA kits.
Results: Higher levels of both IL28 and adiponectin were found in patients. In Genotype 3a (G3a) -infected patients, IL28 and adiponectin
serum levels were significantly higher than those infected with G1a. A correlation was found between increasing levels of AST and ALT in
G3a-infected patients and the decrease in IL28 and adiponectin serum levels, respectively, in contrast to G1a-infected patients. Higher levels
of both IL28 and adiponectin were associated with both CT allele of rs12979860 and TT allele of rs8099917 in patients in comparison with
corresponding alleles in controls.
Conclusions: In contrast to other studies, this study showed higher serum adiponectin levels in HCV-infected patients compared to that in
healthy controls. This finding is possibly due to adiponectin resistance caused by down-regulation of adiponectin receptors or tumorigenic
effects of adiponectin. Our genotype-based analyses revealed, at least in part, the involvement of the viral factors in the outcome of HCV
infection.
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Introduction
Hepatitis C virus (HCV) infection is not cytopathic
for hepatocytes. However, the host immune system, in
an attempt to clear the infection, destroys virus-infected
cells and causes liver damage. The extension of
immune responses determines the outcome; a strong
and consistent CD4 and CD8 T cell response with
extensive destruction of HCV-infected hepatocytes
results in an acute stage accompanied with selfclearance of infection in about 15-30% of individuals.
On the other hand, virus strategies to evade host innate
(IFN and NK cells) and adaptive (helper and cytotoxic
T cells) immune responses result in a chronic
inflammation, mostly associated with subsequent liver

fibrosis, cirrhosis, and occasionally hepatocellular
carcinoma [1, 2].
Several studies have shown that the success in
interferon-based therapies is associated not only with
viral factors, but also with multiple host factors,
including age, sex, obesity, steatosis, and genotype [3,
4]. Single nucleotide polymorphisms (SNPs) in IL28B
gene have been shown to be an important predictor of
treatment response [5]. The IL28B gene encodes for the
interferon-3. Upon binding to its receptor, this
cytokine activates a common downstream signaling
system with type I interferons (IFN- and INF-). It has
been suggested that elevated serum levels of interferonstimulated genes (ISGs) in IL28B T allele carriers may
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be responsible for poor treatment response in
comparison with CC homozygotes [6].
Moreover, the IL28B genotype has been shown to
be associated with changes of lipid metabolism in
HCV-infected patients. Patients with CC allele had
significantly higher levels of total cholesterol,
apolipoprotein B and low-density lipoprotein (LDL)
cholesterol compared to T allele carriers [7]. In
addition, disordered lipid metabolism and liver steatosis
are common in chronic hepatitis C (CHC) and may be
associated with an increased risk of disease progression
and impaired response to antiviral therapy [8]. The
association of steatosis with serum levels of adiponectin
in CHC patients has also been documented [9].
Adiponectin is one of adipokines secreted by
adipose tissue which are involved in inflammation,
tumorigenesis, metabolism and immune response [10].
By binding to its specific receptors, AdipoR1 and
AdipoR2, adiponectin activates signaling pathways that
result in upregulation of -oxidation, down regulation
of lipid synthesis, and prevention of excess lipid storage
by promoting lipolysis [11, 12]. Moreover, it has been
shown that adiponectin can downregulate C-reactive
protein (CRP), suppress TNF- production, and induce
IL-10 production from kupffer cells, in some mouse
models [13]. Fas-mediated hepatocyte apoptosis and
inflammation has also been blocked by adiponectin,
which indicates a potential hepatoprotecive effect [14].
It can also inhibit the generation of reactive oxygen
species (ROS) as an anti-oxidative effect [15]. Most
clinical studies have demonstrated lower adiponectin
levels in CHC patients and an increase in its level
following IFN therapy [16, 17].
The aim of the current study was the evaluation of
serum levels of IL28B and adiponectin and their
correlation with the outcome of IFN-based therapy.
Moreover, the association of IL28B SNPs with different
clinicopathological parameters was investigated in
HCV-infected patients.
Methodology
Patients
All patients were registered at Honary Medical
Clinical Centre in Jahrom, a town in the southern part
of Iran, between September 2015 and February 2016.
This study included 142 subjects with HCV infection in
acute or chronic phases of the disease. We also included
70 healthy blood donors as control. Informed consent
was obtained from all participants. Inclusion criteria
were as follows: (a) adults aged more than 18 years old
with the presence of anti-HCV antibodies and
detectable serum HCV RNA and (b) serum alanine
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aminotransferase (ATL) higher than the normal range.
Patients were excluded if they had the following
concurrent diseases or conditions: (1) co-infection with
HBV (hepatitis B surface antigen (HBsAg), hepatitis B
core antibody (HBcAb)), (2) co-infection with human
immunodeficiency virus type 1 (HIV-1) (gp120 and
gp41 HIV type 1 antibody and p24 antigen). Recent
HCV infections such as acute or early chronic
infections were defined by an initial positive anti-HCV
antibody test within 6 months of enrolment. Acute
clinical infection was defined by symptomatic
seroconversion illness or abnormal ALT levels ranging
from 2–20 fold higher than the upper limit of normal
level at the time of HCV detection [18]. Chronic HCV
infection was defined as detectable HCV RNA at 6
months after the time of infection.
Blood samples were collected at baseline (from all
healthy controls and the HCV patients) and at weeks 4,
12, 24, and 48 of treatment (from HCV-infected
patients).
Treatment schedule
All the participants subcutaneously received peginterferon α-2a (180 μg/week) plus weight-based
ribavirin (800-1200 mg/day). A 24-week regimen was
administered to patients with rapid virologic response
(RVR), which was defined as negative HCV RNA after
4 weeks of treatment. For those who failed to achieve
RVR, the treatment course was extended to 48 weeks.
Sustained virologic response (SVR) was defined as
clearance of the serum HCV RNA at the end of the
therapy and lasting for more than 24 weeks after the
cessation of therapy [19]. Early virological response
(EVR), defined as an undetectable viral RNA or ≥ 2 log
reduction of HCV RNA at week 12 of treatment to the
baseline viral level.
Clinical and laboratory assessment
ALT and AST activity was determined by the
colorimetric method using Olympus AU400 autoanalyser machine (Mishima Olympus Co. Ltd.,
Shizuoka-ken, Japan) in the plasma samples. Reference
values for ALT and AST were set at 56 and 41 U/L,
respectively, and data were reported as international
units (IU)/L.
Fibroscaning
Level of liver fibrosis was measured based on
METAVIR score according to Eslam et al. [20]. Level
of Fibrosis was described as follows: F0 as no fibrosis;
F1 as portal fibrosis; F2 as periportal fibrosis; F3 as

435

Sadeghi et al. – Adiponectin and IL-28B levels in HCV patients

fibrous septa with architectural distortion, no obvious
cirrhosis; and F4 as definite cirrhosis.
HCV viral load and genotyping
Ten milliliters of whole blood sample were
collected in 0.5 M EDTA-containing tubes. Plasma was
isolated by centrifugation at 3000 rpm for 15 minutes
and then preserved at -80° C. According to the
manufacturer's instructions, RNA was extracted from
100 μL of plasma, using the AccuPrep Viral RNA
Extraction Kit (Bioneer, Daejeon, South Korea). HCV
genotyping was performed using type-specific primers
according to the protocol described previously [21]. We
used different samples with specific HCV genotypes as
positive controls. Moreover, genotyping was confirmed
by sequencing as described elsewhere [22].
Hepatitis C RNA levels were assessed by
quantitative reverse transcription-polymerase chain
reaction (qRT–PCR) according to Roche Cobas
TaqMan HCV assay (Roche Molecular Systems,
Pleasanton, CA), as described elsewhere [23].
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IL28B SNPs genotyping
Detection of rs8099917 and rs12979860 IL-28B
genotypes was done using PCR with specific primers as
described previously [24]. Extraction of DNA was
performed from peripheral blood samples using the
QIAamp DNA Blood Mini Kit (Qiagen, Hilden,
Germany), according to the manufacturer’s
instructions.
Measurement of serum IL28 and adiponectin levels
Serum levels of adiponectin were measured in all
patients and control group, using commercial ELISA
kits (RayBiotech, Norcross, GA), according to the
manufacturer’s protocols. Serum IL28 levels were
determined using commercial ELISA kit (Human
IL28B ELISA kit, proteintech, USA), according to the
manufacturer’s instructions. Sensitivity of the detection
for adiponectin and IL28 was 25 pg/mL and 15.6-1000
pg/mL, respectively.

Table 1. Clinical and laboratory parameters of HCV-infected patients and healthy controls.
Patients
Healthy control
Variables
(n = 142)
(n = 70)
41.65 ± 11.39
43.07 ± 10.93
Age
Gender
Male
101
51
Female
41
19
49.51 ± 16.33
29.87 ± 5.06
ALT (IU/l) 1
36.36 ± 10.76
34.43 ± 9.25
AST (IU/l)1
1. 35×106 ± 1.69×106
Viral titer (IU/mL)1
Phase of disease
Acute
22
NA2
Chronic
120
NA
Genotypes
1a
50
NA
3a
84
NA
3a/1a
6
NA
2a/3a
2
NA
Response to treatment
SVR3
88
NA
Non-SVR
36
NA
Relapse
18
NA
RVR4
Yes
106
NA
No
36
NA
EVR5
Yes
83
NA
No
59
NA
Fibrosis stage
Portal fibrosis (F1)
114
NA
Periportal fibrosis (F2)
22
NA
Advanced fibrosis (F3)
6
NA

P
0.16
0.04

0.001
0.34

1

: Mean ± SD; 2: not-applicable; 3: Sustained virologic response; 4: Rapid virologic response; 5: Early virologic response.
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Statistical Analysis
Continuous variable was expressed as mean ±
standard deviation (SD). Quantitative data analyses
were performed by t-test or nonparametric Mann
Whitney U test. Analyses of qualitative data were
performed by Chi-square or Fisher exact test.
Relationship between two variables was tested by
Spearman. p value ≤0.05 was considered significant for
all results. All statistical analyses were implemented
using SPSS software version 22 and GraphPad Prism
version 5.0 (GraphPad Software, San Diego, CA, USA)
for Windows.
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Ethical approval
All procedures performed in studies involving
human participants were in accordance with the ethical
standards of the institutional research committee and
with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.
Informed consent
Informed consent was obtained from all individual
participants included in the study.

Figure 1. Comparison of IL28 and adiponectin serum levels between patients and healthy controls. A) IL28 serum level comparison
between healthy controls and all patients as well as patients with SVR, non-SVR, and relapsed infection. B) adiponectin serum level
comparison between healthy controls and all patients as well as patients with SVR, non-SVR, and relapsed infection. C) IL28 serum level
comparison between patients infected with HCV genotypes 1a and 3a. D) adiponectin serum level comparison between patients infected
with HCV genotypes 1a and 3a.
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Results
Baseline characteristics of patients and controls
The baseline clinical characteristics of 142 cases
and 70 controls were shown in Table 1. Of 142 patients,
101 (71%) were male and 41 (29%) were female, with
a mean age of 41.65 ± 11.39 years. The healthy controls
included 51 (73%) men and 19 (27%) women, with the
mean age of 43.07 ± 10.93 years. The frequency of
genotype 3a (G3a) and G1a in HCV patients was 59%
(84/142) and 35% (50/142), respectively. After therapy,
88 (62%) patients had SVR, 36 (25%) were nonresponders and 18 (13%) cases had relapsed infection.
Advanced fibrosis was observed in 6 (4%) patients,
while periportal and portal fibrosis were detected in 22
(16%) and 114 (80%) patients, respectively.
IL28 serum levels
There was a significant difference between HCVinfected patients and healthy controls according to IL28
levels (Figure 1). Higher levels of IL28 were found in
HCV-infected patients (Figure 1A), however no
significant difference was observed between patients in
acute and chronic phases of disease (Table 2).
Regarding response to IFN-based therapy, higher levels
of IL28 were detected in both SVR and non-SVR
groups in comparison with patients with relapsed

J Infect Dev Ctries 2019; 13(5):434-444.

infection (Figure 1A and Table 2). Although higher
serum levels of IL28 were found in RVR cases, in the
case of EVR, no significant difference was reported
(Table 2). In addition, there was no difference in IL28
serum levels between different fibrosis stages.
In patients infected with G3a of the virus, IL28
serum level was significantly higher than those infected
with G1a (Table 2 and Figure 1C). Moreover, a
correlation was found between increasing levels of AST
in G3a-infected patients and the decrease in IL28 serum
level, while this was not observed in G1a-infected
patients (Table 3). In addition, no correlation was found
between viral loads in either genotypes and IL28 levels
(Table 3).
Adiponectin serum levels
In comparison with IL28 levels, almost the same
pattern was observed regarding to adiponectin serum
level. There was a significant difference between case
and control groups with regard to adiponectin levels
(Figure 1). Higher levels of adiponectin were found in
HCV-infected patients (Figure 1B), however no
significant difference was observed between cases in
acute and chronic phases of disease (Table 2).
Regarding response to IFN-based therapy, higher levels
of adiponectin were detected in both SVR and non-SVR

Table 2. Serum levels of IL-28 and adiponectin based on different clinicopathological parameters in HCV-infected patients.
HCV genotype
p-value1
1a
3a
IL282
104.94 ± 7.65
131.14 ± 6.01
0.008
Adiponectin3
19.02 ± 1.70
24.42 ± 1.78
0.04
Phase of disease
Acute
Chronic
IL28
100.91 ± 8.324
123.07 ± 5.26
N.S4
Adiponectin
23.87 ± 4.58
22.30 ± 1.24
N.S
Response to treatment
SVR5
Non-SVR
Relapse
IL28
126.82 ± 5.77
131.42 ± 8.72
57.06 ± 3.35
≤0.00016
Adiponectin
26.19 ± 1.57
21.19 ± 2.31
6.35 ± 0.85
≤0.0001c
7
RVR
Yes
No
IL28
125.42 ± 5.29
23.84 ± 1.51
0.03
Adiponectin
102.61 ± 9.37
18.72 ± 2.11
N.S
EVR8
Yes
No
IL28
121.83 ± 6.29
23.80 ± 1.74
N.S
Adiponectin
116.54 ± 6.94
20.77 ± 1.78
N.S
Fibrosis stage
Portal fibrosis (F1)
Periportal fibrosis (F2)
Advanced fibrosis (F3)
IL28
119.26 ± 5.39
124.05 ± 9.94
110.50 ± 22.55
N.S
Adiponectin
22.90 ± 1.45
20.40 ± 2.82
23.61 ± 5.25
N.S
: The presented data was analyzed with the t test and ANOVA; 2: pg/mL; 3: ng/mL; 4: Non-significant; 5: Sustained Virologic Response; 6: p ≤ 0.0001 vs. SVR
and Non-SVR; 7: Rapid virological response; 8: Early virological response.
1
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Table 3. Correlations1 between serum parameters and viral load with IL-28 and adiponectin in HCV-infected patients.
AST
ALT
Viral load
Genotype
r
p
r
p
r
-0.164
N.S
0.071
N.S
0.153
1a
IL-28
-0.238
0.177
N.S
0.132
3a
0.02
-0.164
N.S
0.071
N.S
0.153
1a
Adiponectin
-0.065
N.S
-0.234
-0.195
3a
0.03

p
N.S
N.S
N.S
N.S

1

: The correlation was evaluated using Pearson's rank correlation coefficient.

groups in comparison with patients with relapsed
infection (Table 2). In addition, there was no difference
in RVR cases, EVR cases, and between different
fibrosis stages.
In patients infected with G3a of the virus,
adiponectin serum level was significantly higher than
those infected with G1a (Figure 1D and Table 2).
Moreover, a correlation was found between increasing
levels of ALT in G3a-infected patients and the decrease
in adiponectin serum level, while this was not reported
in G1a-infected patients (Table 3). In addition, no
correlation was observed between viral loads in either
genotypes and adiponectin levels (Table 3).
Frequency of IL28B genotypes
In HCV-infected patients, rs12979860 genotypes
CC, CT, and TT were detected in 36.6%, 54.9%, and

8.5%, respectively and rs8099917 genotypes TT, GT,
and GG were shown in 64.1%, 30.3%, and 5.6%,
respectively. Meanwhile, the distribution of
rs12979860 genotypes CC, CT, and TT in healthy
controls were 50%, 38.6%, and 11.4%, respectively and
the distribution of rs8099917 genotypes TT, GT, and
GG were 51.4%, 40%, and 8.6%, respectively (Table
4).
The association of serum IL28 and adiponectin levels
with IL28 genotypes
As shown in Table 4, there was not a significant
difference between cases and controls according to
single nucleotide polymorphisms of IL28B gene.
Moreover, differences in distribution of SNPs regarding
to response to IFN-based therapy in SVR, non-SVR,
and relapsed infections as well as in RVR and EVR

Table 4. Genotype frequency of the IL-28 SNPs between study groups1.
rs12979860
CC
CT
(%)
(%)
Patients
36.6
54.9
Group
Controls
50
38.6
P
N.S2
1a
48
40
HCV genotype
3a
29.8
65.5
P
0.01
Acute
68.2
31.8
Phase of disease
Chronic
30.8
59.2
P
0.003
SVR3
36
55.1
Response to treatment Non-SVR
36.1
58.3
Relapse
41.2
47.1
P
N.S
Yes
33
38.5
RVR4
No
47.2
44.4
P
N.S
Yes
41
48.2
EVR5
No
30.5
67.4
P
N.S
F1
36.8
55.3
Fibrosis stage
F2
40.9
54.5
F3
16.7
50
P
N.S

TT
(%)
8.5
11.4

TT
(%)
64.1
51.4

12
4.8

63.1
62

0
10

65.8
54.5

9
5.6
11.8

58.4
75
70.6

8.5
8.3

67
55.6

10.8
5.1

57.8
72.9

7.9
4.5
33.3

61.4
77.3
66.7

rs8099917
GT
(%)
30.3
40
N.S
29.8
34
N.S
29.2
36.4
N.S
38.2
16.7
17.6
N.S
26.4
41.7
N.S
34.9
23.7
N.S
35.1
9.1
16.7
0.04

GG
(%)
5.6
8.6
7.1
4
5
9.1
3.4
8.3
11.8
6.6
2.8
7.2
3.4
3.5
13.6
16.7

: comparison using χ2 test; 2: non-significant; 3: Sustained virological response; 4: Rapid virological response; 5: Early virological response.

1

439

Sadeghi et al. – Adiponectin and IL-28B levels in HCV patients

cases were not significant. Interestingly, the distribution
of rs8099917 TT allele was significantly higher in all
fibrosis stages, while this was not observed in the case
of rs12979860 in none of fibrosis stages.
Higher levels of IL28 cytokine were associated with
both CT allele of rs12979860 and TT allele of
rs8099917 in patients in comparison with
corresponding alleles in controls (Figure 2A and 2B).
Moreover, patients’ CT allele of rs12979860 was
associated with significant higher levels of IL28
compared with CC and TT alleles. Higher levels of
adiponectin were observed in patents with CT and CC
alleles of rs12979860 and TT allele of rs8099917 in

J Infect Dev Ctries 2019; 13(5):434-444.

comparison with corresponding alleles in controls
(Figure 2C and 2D).
Although higher levels of both IL28 and
adiponectin were observed in patients infected with
G3a of the virus, the differences were non-significant
regarding the distribution of different alleles of
rs12979860 and rs8099917 (Figure 2).
Discussion
Hepatitis C virus manipulates host lipid metabolism
to take advantages for cell entry, assembly, replication
and release [25, 26]. This is accompanied with lower
pretreatment serum LDL cholesterol levels which is

Figure 2. Association of IL28 and adiponectin serum levels with IL28 genotypes. IL28 serum levels differ significantly between patients
and healthy controls with regard to IL28B genotypes rs12979860 (A) and rs8099917 (B). Adiponectin serum levels differ significantly
between patients and healthy controls with regard to IL28B genotypes rs12979860 (C) and rs8099917 (D).
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associated with poor response to combination
pegIFN/RBV therapy in CHC patients [27]. Since this
decrease in serum lipid and triglyceride levels is
resolved after viral clearance, it seems that these effects
are virus-dependent [28].
HCV infection results in the production of
proinflammatory cytokines such as TNF-, IL-1, IL-6,
and IFN-. This is not only involved in the recruitment
of inflammatory cells and subsequent cytokine
production which leads to liver injury, but also ensues
lipid peroxidation, ROS formation, NF-B activation,
and induction of TNF-, IL-1, IL-6, and IFN-
production, again. These cytokines are thought to be
involved in repression of adiponectin expression, as
well. In the absence of adiponectin, lipid accumulation
in hepatocytes disturbs the microenvironment which
may induce ROS formation and repetition of this
destructive cycle.
Adiponectin, as an adipokine secreted from adipose
tissue is considered to play some roles in lipid
metabolism, tumorigenesis, inflammation, and immune
response [10, 29]. The production of this adipokine is
stimulated by insulin, angiotensin II, and by
inflammatory cytokines such as TNF-, IL-6, IL-1,
and IFN- and in certain pathological states [30]. After
binding to its two main receptors, AdipoR1 (skeletal
muscle, liver cells, and other tissues) and AdipoR2
(liver cells), adiponectin triggers some of intra-cellular
pathways involved in down-regulation of lipid
synthesis, and prevention of excess lipid storage by
promoting lipolysis [11, 12].
An inverse correlation has been shown between
both serum triglycerides and apolipoprotein B (ApoB),
the main apolipoproteins of triglyceride rich VLDL and
adiponectin levels [31]. A negative correlation has also
been documented between adiponectin levels and
steatosis [32]. A positive correlation with liver fibrosis,
cirrhosis, and hepatocellular carcinoma has been
reported, as well [33].
In contrast to other studies [16, 17] which reported
lower adiponectin levels in CHC patients, the present
study showed higher serum adiponectin levels in HCVinfected patients compared to that in healthy controls.
This was also demonstrated in patients with SVR and
non-SVR. This finding is possibly due to adiponectin
resistance caused by down-regulation of adiponectin
receptors or tumorigenic effects of adiponectin [33].
Moreover, the increase in adiponectin level may
contribute in down-regulation of Fas-mediated
hepatocyte apoptosis and inflammation in CHC patients
[14]. Although some studies have shown a relationship
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between adiponectin levels and fibrosis [33, 34], in the
present study no association was found between
adiponectin and fibrosis stages in accordance with the
results of Khedr et al. [35]. These discrepancies in
results may be due to small sample size, and
heterogeneity among the subject population.
On the other hand, IL28B gene polymorphism of
rs12979860 has been shown to be associated with LDL
cholesterol serum levels, as the only common genetic
variant, in patients infected with G1 [7] and with
severity of disease, steatosis and fibrosis in CHC
patients [36]. It is confirmed that polymorphisms of
IL28B gene have association with the rate of response
to therapy in HCV-infected patients. Patients with
rs12979860 CC genotype show higher SVR rates in
comparison with patients with CT or TT genotype. In
this study, in accordance with Fateh et al. [37] CT
genotype of rs12979860 was the most prevalent
genotype of IL28B gene among HCV-infected patients
and it was associated with higher IL28 serum level. The
C allele is more likely associated with higher expression
rates of IL28B, IL28A, and IL29 which is followed by
lower intrahepatic expression of interferon-stimulated
genes (ISGs) and better response to IFN-based
therapies [6]. These interleukins have antiviral activity
similar to all interferons. They can induce the
expression of MxA protein and 2’,5’-oligo-adenylate
synthase which is followed by better antiviral response.
On the other hand, they can affect monocyte
differentiation, maturation of dendritic cells, generation
of antigen presenting cells, and development of
regulatory T cells [38].
Another IL28B gene SNP affecting the treatment
response rate is rs8099917 in which TT allele is
associated with more self-clearance of infection and
better response to IFN-based therapies. The exact
mechanism has not been explained so far and further
studies are needed to unveil this association [39].
Although some authors have selected one of these
two SNPs as the most important predictor of treatment
response [5, 40], some studies have reported significant
association of both rs12979860 and rs8099917 with the
treatment outcome [41, 42]. In the present study,
regarding the absence of significant difference in the
distribution of SNPs between patients and controls,
there were no differences between patients with SVR,
non-SVR, and relapsed infections as well as RVR and
EVR. This was also reported regarding IL28 serum
levels between patients with SVR and non-SVRs. These
results are consistent with the results obtained by
Alborzi et al. [43] but inconsistent with the
investigation performed by Fateh et al. [44]. In
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accordance with Shi et al. [45], in the present study,
rs12979860 CT and rs8099917 TT genotypes of
patients showed higher serum IL28 levels compared to
CT and TT genotypes of healthy controls, respectively.
In addition, there was a significant association between
rs8099917 TT genotype and liver fibrosis stage while it
was not shown for rs12979860.
In the present study, the predominant genotype
among HCV-infected patients was G3a which is in
contrast with other studies enrolled in Iran, introducing
mostly G1a as the most prevalent genotype of HCV [4648]. However, this finding is consistent with
Taherkhani et al. [23] pointing out an increase in the
frequency of infection with G3a in recent years and
geographic predominance of this genotype in some
parts of Iran. Our viral genotype-based analyses
revealed that G3a-infected patients have higher serum
levels of both IL28 and adiponectin in comparison with
patients infected with G1a. This result is consistent with
the results obtained by Meng et al. [49] and Liu et al.
[50] indicating that serum IL28 and adiponectin are
correlated with viral factors, including HCV genotype.
Moreover, our results indicated a correlation between
higher AST levels with lower IL28 as well as higher
ALT levels with lower adiponectin in patients infected
with G3a, but not in G1a-infected patients. However,
there were no significant difference in IL28 and
adiponectin levels with the distribution of IL28B gene
SNPs, regarding different viral genotypes (data not
shown). The pathological significance of these
observations and the relationship between IL28,
adiponectin, and aminotransferase levels in HCVinfected patients is unknown and more studies are
necessary in order to elucidate these relationships.
With the introduction of new direct acting antivirals
(DAAs) which are associated with lower treatment
duration, lower side-effects, and activity against all
genotypes, patient management will shift toward using
these IFN-free regimens [51]. Albeit not available in all
countries because of their cost, the immune profile
involved in the clearance of HCV infection after DAAtherapy needs further investigations in future.
In conclusion, the results of this investigation
showed elevated serum levels of both IL28B and
adiponectin in HCV-infected patients after pegIFN/Ribavirin therapy and further elucidated HCV
genotype-based variations in host responses as G3a of
the virus induced higher levels of IL28 and adiponectin
in comparison with G1a.
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