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Hepatitis C virus infection represents a healthcare problem in Iraq and worldwide. Early infection diagnosis ameliorates the

disease’s natural course and reduces morbidity and mortality. The study aimed to illustrate the connection between chemer-

in and vaspin in incessant hepatitis C disease. A cross-sectional investigation was completed in Kirkuk city from January to

May 2019, which included 50 patients with chronic hepatitis C infection and 30 age and gender-matched controls. As a re-

sult, patients with chronic HCV had significantly (P<0.05) higher mean serum levels of chemerin than controls. In contrast,

the mean serum level of vaspin was significantly (P<0.05) lower in patients with chronic HCV infection compared to con-

trols. Chemerin’s mean serum level was higher in grade 4 liver cirrhosis, while the lowest level was in those without cirrhosis

(grade 0). However, the mean serum vaspin level increased with the grading of cirrhosis but declined in grade 4 to alevel lower

than that of stage 1. (P<0.05). Alanine aminotransferase transaminase serum levels were positively correlated with chemerin

and vaspin serum levels. In conclusion, chemerin and vaspin serum levels may be used to monitor and predict stage liver fi-

brosis in chronic HCV.

Keywords: CHCV, chemerin, vaspin, fibrosis, HCV.

Introduction

Viral hepatitis is an infectious disease caused by
viruses such as hepatitis A virus, hepatitis B virus, hep-
atitis C virus, hepatitis D virus and hepatitis E virus
[1]. HBV and HCV were characterized by the induction
of chronic infection, more predominant in Asia and
Africa and developed in the majority of infected cases
[2], with subsequent liver cirrhosis or liver cancer [3].
Chronic HCV infection was asymptomatic until liver
damage reached a level contributing to symptom pro-
duction [3].

Chronic infection is the disease status in which
HCV markers are detected for a period of >6 months [4].
Human HCV infection has a worldwide prevalence of
about 3%, ranging from 0.5% to 2.3% and is pandemic
[2, 5]. Human HCV infection is cleared spontaneously
in about one-third of cases, while 15 to 30% of the other

2/3 developed chronic infections with subsequent liv-
er cirrhosis and/or hepatocellular carcinoma [5]. The
majority of human HCV is asymptomatic [6] and may
form the focus for community transmission of the dis-
ease, hurdle its control, and increase the incidence and
prevalence of HCV infection. Even though the impact
of infection targets the liver, the infection may affect
other organs [4]. At the point when fibrosis advances to
cirrhosis, there is an extraordinary danger of multiple
bad prognostic clinical statuses such as liver carcinoma
and increased mortality [6]. Accordingly, it is imper-
ative to screen perpetual liver infection to recognize
its movement, start explicit medications, and choose
whether progressively intrusive estimates like liver
transplantation are required or not. Although the most
widely recognized and predictive strategy for diagnos-
ing and following liver fibrosis, biopsy is an obtrusive
procedure with possible mistakes during the testing
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procedure [7]. For a long time, liver biopsy has been
viewed as the highest quality level for organizing liver
fibrosis. Histological assessment likewise gives data on
necroinflammatory action and different highlights,
for example, steatosis and iron over-burden. A few
scoring frameworks have been built up, the most wide-
ly recognized being the Ishak scoring, METAVIR, the
Batts-Ludwig, Scheuer’s, and the International Associ-
ation for the Study of the Liver (IASL) frameworks [4].

Notwithstanding, other than its preferences, liver
biopsy is an intrusive method with related dreariness.
Minor confusions are generally normal and around 1/4
of patients have torment in the right shoulder or upper
quadrant after liver biopsy [5]. Serious complexities are
inconsistent, with special drainage rates ranging from
0.05% to 5.3% and mortality under 0.15% in the largest
studies [7]. Chemerin is a newfound adipokine hormone
thatis fundamentally communicated by the liver and fat
tissue and emitted in an inert structure as prochemerin
and enacted by provocative and coagulation serine pro-
teases [8]. Chemerin’s demeanor is present in the lungs,
liver and pancreas tissues. It has been demonstrated
that chemerin is correlated with plasma triacylglycerol
(TAG), body mass index and circulatory strain [9].

Vaspin is an instinctive fat tissue, an adipokine and
serpin subsidiary, displaying a homology rate of 40%
with alphal-antitrypsin [10]. Vaspin is an adipokine
isolated from subcutaneous and visceral adipose tissue
[11]. The research documented that chronic hepatitis C
virus infection is a metabolic disease thus, vaspin may
play a potential role in CHCV pathogenesis [12]. Vaspin
expression in the subcutaneous tissue correlates to
body fat percentage [12], influencing the liver and skel-
etal muscle fatty tissue [8]. Along these lines, the point
of the investigation was to explain the connection of
chemerin and vaspin with viral heap of HCV in inter-
minable hepatitis patients.

Material and methods

A cross-sectional study was completed in Kirkuk
city from January to May 2019. The study included
50endless hepatitis C-infected subjects. Theiragerange
was 25-65 years of age — the cases were recruited from
Hepatology and Gastroenterology Centre, Kirkuk. A
control group included 30 apparently healthy subjects
recruited from those who attended to Blood Bank for
blood donation. The fibrosis stage was extracted from
the patients’ file document in HGC with confirmation
from the specialist clinician. Venous five ml of fasting
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blood was gathered from all patients and controls at the
examination time. Blood was left for clump and centri-
fuged 2 times for sera collection, which was then placed
in Eppendorf tubes for later use to estimate chemerin,
vaspin, alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), alkaline phosphatase (ALP) and
total serum bilirubin (TSB). Chemerin and vaspin se-
rum levels were determined using an Enzyme-Linked
Immunosorbent Assay (ELISA), while ALT, AST, ALP
and TSB were estimated using conventional biochem-
ical tests.

Statistical analysis

Statistical analysis was performed using the SPSS
package (version 24.1). Student t-test was used for mean
comparison between patients and controls group. At
the same time, the ANOVA test (One-way) was used to
determine the significance of differences in relation to
fibrosis stages. P-value of <0.05 was regarded as signif-
icant.

Results

The mean serum chemerin value was significant-
ly (P<0.001) higher in CHC patients (20.08+9.7 ng/ml)
as compared to controls (4.59+1.43 ng/ml) (Table 1).
Additionally, the mean serum value of chemerin in
chronic hepatitis C infection demonstrated an increas-
ing trend with the increase of fibrosis stage. The mean
chemerin serum value lowest (6.87+0.77 ng/ml) was
in patients without fibrosis, while the highest level
(32.04+2.44 ng/ml) was in those with stage 4 fibrosis
(Table 2).

Vaspin mean serum level was significantly lower
(P<0.05) in a patient with CHC (1.81+0.80 ng/ml) than
that in the control group (2.22+1.02 ng/ml) (Table 1).
In addition, vaspin mean serum value increased with
the stage of fibrosis except for stage 4 (1.44+0.71 ng/ml),
which is lower than that of stage 1 (1.53+0.24 ng/ml)
value. However, the serum mean value in patients
with stage 4 fibrosis was higher than that in patients
without fibrosis (1.35+0.64 ng/ml). The differences in
vaspin mean serum level between stages of fibrosis was
highly significant (P<0.001) (Table 2).

The study showed that there was a highly significant
(P<0.001) differences between patients with chronic hepa-
titis C and healthy control in mean serum values of ALT (pa-
tients=35.12+11.501U/ml; controls=13.01+4.431U/ml), AST
(patients=28.1+9.161U/ml;controls=10.01+5.111U/ml),ALP
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Table 1: Mean serum level of chemerin and vaspin in patients with chronic hepatitis C.

Variable Patients (50)
Chemerin in Mean 20.08
ng/ml SD 9.70
Mean 1.81
Vaspin in ng/ml
SD 0.80

Control (30) t-value P-value
4.59
8.668 <0.001
1.43
2.22
1.999 <0.05
1.02

Table 2: Chemerin and vaspin mean serum value in relation to fibrosis stages in patients with chronic hepatitis C.

Stages of fibrosis Chemerin in ng/ml Vaspin in ng/ml
(number) Mean SD Mean SD
0(8) 6.87 0.77 1.35 0.64
1(11) 11.79 2.04 1.53 0.24
2(11) 19.61 2.26 2.05 0.66
3(9) 27.91 5.51 2.91 0.57
4(11) 32.04 2.44 1.44 0.71
F 120.589 11.614

P-value <0.001 <0.001

Note: 0 - No fibrosis; 1 - grade 1; 2 -grade 2; 3 - grade 3; 4 - cirrhosis.

(patients=199.01+43.13; controls=58.12+27.91 IU/ml and
TSB (patients=7.12+2.01 mg/dl; controls=0.44+0.15 mg/dl)
(Table 3).

The study showed a positive correlation of ALT
with vaspin and chemerin in CHC patients (Figure 1),
which means that chemerin and vaspin are elevated in
chronic hepatitis C patients with elevation of ALT.

Discussion

Chronic diseases, in general, need monitoring and
follow-up to achieve effective treatment outcomes and/

or reduce morbidity and mortality. To date, the most
accepted and regarded as a standard gold method for
staging liver fibrosis is liver biopsy [13]. However, sam-
pling and examiner-related variations influenced the
findings and interpretation [14]. Hepatitis C chronic
infection course warranted the need for selecting a
predictive non-invasive tool for patient follow-up and
monitoring. Previous studies suggested using novel
adipokines to predict liver fibrosis staging [7, 11, 15, 16].
However, since chronic hepatitis C infection is con-
sidered a metabolic disease [17], and previous studies
indicated that there were geographical variations in
the prevalence of metabolic disorders [18]. Thus the

Table 3: Liver function tests (ALT, AST, ALP and TSB) in patients with chronic hepatitis C and the control group.

Variable Patients Control t-value P-value
Mean 35.12 13.01
ALT (IU/ml) 10.07 <0.001
SD. 11.5 4.43
Mean 28.1 10.01
AST(IU/ml) 9.86 <0.001
SD. 9.16 5.11
Mean 199.01 58.12
ALP(IU/ml) 15.50 <0.001
SD. 43.13 27.91
Mean 7.12 0.44
TSB(mg/dl) 18.12 <0.001
SD. 2.01 0.15
446 https://doi.org/10.46389/rjd-2022-1026 © 2022 The Authors
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Figure 1: Correlation of ALT with chemerin and vaspin in CHC patients.

present study was performed to evaluate the predictive
value of serum vaspin and chemerin in subjects with
CHC in our community. Also, these biomarkers’ deter-
mination can hypothetically offer an increasingly pre-
cise perspective on fibrogenic occasions happening in
the whole liver with the benefit of giving a successive
assessment of fibrosis without extra hazard [10].

© 2022 The Authors

The present study shows that the mean serum val-
ue of chemerin was significantly higherin CHC subjects
compared to controls. In addition, the mean serum val-
ue increased with the increase in liver fibrosis staging.
Also, this study demonstrated that the highest mean
value of serum chemerin was detected among patients
with endless hepatitis C who experienced cirrhosis
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(grade 4) and the lowest mean value in those without
fibrosis (grade 0). In contrast, the study indicated that
the mean serum value of vaspin was significantly lower
in patients than in controls. However, vaspin mean se-
rum value increased with fibrosis staging increase but
adecline in stage 4.

Previous studies reported that serum vaspin in sub-
jectswith CHC was lower than in controls, while serum
chemerin was higher in patients [7]. Ali et al. [8] found
that serum vaspin and chemerin serum levels were
correlated with liver fibrosis staging, and mean serum
value of vaspin was lower in chronic hepatitis C infec-
tion, while the chemerin value was higher than that in
controls. Kukla et al. [7] reported that hepatic chemer-
in and Chemokine-Like Receptor 1 are expressed in
chronic hepatitis C liver homogenate. Metabolic dis-
turbances, staging of fibrosis, grade of steatosis and
activity of necroinflammation were not demonstrat-
ing an association with chemokine-like receptors1and
chemerin expression. In addition, there was an inverse
correlation between chemerin expression and serum
levels of chemerin. Thus chemerin may play a role in
the pathogenesis and clinical outcome of chronic hep-
atitis C virus via induction of an increase in insulin
sensitivity and transforming growth factor f8. Previous
studies suggested that chemerin is shared in tissue in-
flammatory responses [19-21].

Serum vaspin diminished in patients with chron-
ic hepatitis C infection and the vaspin levels were as-
sociated with steatosis grading [22]. However, vaspin
detection in tissue and body fluids may potentially
predict systemic inflammation [23]. The previous
studies indicated that serum vaspin was decreased in
subjects with CHC; however, the levels were positively
associated with the increase in liver fibrosis [7, 8,11, 22]
and hepatocellular carcinoma [24]. This pattern may
suggest that the vaspin increase was a compensatory
mechanism as a defense process to suppress inflamma-
tory responses. In CHC subjects, a positive correlation
of vaspin with fasting glucose and the expression of
vaspin mRNA induction in human body fat may con-
firm the compensatory mechanism of vaspin in obese
individuals and with insulin resistance [7].

Rabe et al. [25] reported that TNF-a, leptin and re-
sistin expression was suppressed by vaspin and con-
tributed to the improvement of insulin resistance. Low
vaspin levels in subjects with chronic hepatitis C viral
infection may enhance inflammatory responses via
overexpression of TNF-a and the development of in-
sulin resistance, increasing disease severity and prog-
nosis [7]. This study’s finding indicated a significant
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increase in serum vaspin values in relation to the pro-
gression of liver fibrosis in agreement with previous
studies; however, they did not agree with one report,
which did not include cases with cirrhosis in their
analysis [7, 8, 22].

Leptin demonstrates protection from fatty liver
development; however, it enhances inflammation re-
sponses and acceleration of fibrosis [7]. Thus vaspin
may induce its protective effect in chronic hepatitis C
viral infection through the suppression of leptin. In
addition, vaspin upregulation may play a role in liver
fibrosis advancement in CHC.

The present study shows that subjects with CHC
had a higher significant serum chemerin mean value
than controls and the serum concentration increased
with an increase in fibrosis grading. These findings
corresponded with those reported by others [7, 8, 15];
however, Kukla et al. [7] found that low chemerin levels
demonstrated in CHC with low inflammatory respons-
es, while cases with severe to moderate inflammation
show lower chemerin levels. The present study results
and the previous reports indicate a role for chemerin
in the pathogenesis of hepatitis C viral infection. Thus,
patients with low chemerin may have high morbidity
and mortality, a predictor of disease prognosis [7].

Theassociation of low serum chemerin values with
inflammation severity may be attributed to the binding
of chemerin to inflammatory cells receptor and subse-
quent migration to the inflammation site and potenti-
ate inflammatory responses and injury to hepatocytes
[7]. Chemerin induces the activation of natural killer
cells and promotes the antiviral activity of NK cells.
In subjects with CHC stage of fibrosis unrelated to
chemerin serum levels [7], their finding interpretation
may be influenced by their study cohort, except those
with cirrhosis. However, this study shows a significant
association between fibrosis grade and serum chemer-
in levels in accordance with other studies [8].

Abdel-Messeih et al. [15] found a significantly high-
er serum chemerin in subjects with chronic hepatitis
C virus infection than in controls and suggested that
serum chemerin determination was a predictive value
for prognosis monitoring instead of liver biopsy. ALT,
AST, ALP and TSB were increased in our study cohort
in a positive association pattern with the increase of se-
rum chemerin, which agreed with the findings of oth-
ers 7, 15, 26, 27]. These findings confirm the predictive
role of serum chemerin estimation as a non-invasive
biomarker for monitoring CHC prognosis.

Peschel et al. [16] reported a significant correlation
between liver fibrosis measurement using fibrosis-4

© 2022 The Authors



and a decrease in serum chemerin. In addition, they
found that serum chemerin was inversely correlated
with liver function tests in subjects with chronic hep-
atitis C infection. However, the present study shows
positive correlation between serum chemerin values
and ALT. Also, Shawkey et al. [28] found that liver fi-
brosis histological scores were increased with serum
chemerin increasing. Chemerin serum levels decreas-
ing in association with the increase of fibrosis staging
may be restricted to those with advanced liver disease
[16]. In serum chemerin, the interpretation must con-
sider sample size, BMI, viral load, HCV genotype and
gender (7,16, 29-32].

The literature suggests that chronic hepatitis C
infection is beyond hepatic disease involving inflam-
matory, immunological and metabolic abnormalities
[7, 19, 33]. Chemerin acts as a chemoattractant for
macrophages, dendritic cells (DC), NK cells activa-
tion, synthesis of TGF-f3, enhancement of monocytes,
increase of nuclear factor-kB, increase in synthesis of
interleukin 13, angiogenesis enhancement, increase
of synthesis and activation of vascular endothelial
growth factor, activation of mitogen-activated protein
kinase and protein kinase B in endothelial cells and
macrophage grip to vascular cell bond atom 1 (VCAM])
and fibronectin [7, 34, 35]. However, positive functions
were demonstrated by chemerin in CHC, including
decreased synthesis of IL-6, decrease in TNF-a produc-
tion, IL-10 production stimulation, increased synthesis
and activity of matrix metalloproteinases, improved
insulin sensitivity, the reduced release of glucose from
hepatocytes, and glucose uptake increase [7].

Hepatitis C chronic infection contributed to ex-
trahepatic complications that include metabolic dis-
turbances of lipid and glucose, atherosclerosis, iron
metabolic pathway alteration, lymphoproliferative
diseases, mixed cryoglobulinemia, insulin resistance,
renal disease, type 2 diabetes (T2DM), autoimmune
diseases, rheumatoid arthritis-like polyarthritis, sicca
syndrome, and autoimmune diseases [33, 36, 37].

Although the current evidence of the performed
studies indicated the potential effect of chemerin in
CHC pathogenesis, further research is still needed to
explore the causes of variations between studies and
clarify its functions [9]. Chemerin limits the harmful
effects of IL-6 and TNF-a by restraining their inflam-
matory effects and may apply a defensive mechanism
against liver damage [34]. Antiviral treatment of HCV
infection does not affect serum chemerin levels; thus,
serum chemerin estimation may serve as a biomarker
for liver injury pre- and post-treatment [19].

© 2022 The Authors
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Conclusion

Serum vaspin was significantly lower, while
chemerin levels were significantly higher in subjects
with CHC infection than in controls and their serum
values increased with liver fibrosis staging. Both bio-
markers were significantly correlated with ALT. Serum
mean values of ALT, AST, ALP and TSB were lower in
controls than in CHC patients. Thus, the estimation of
serum vaspin and chemerin was a predictive non-inva-
sive tool for monitoring the mortality in cases of CHC.
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