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Background: The roll of IL-17 during chronic hepatitis C virus (HCV) infection is not well
understood. Elevated levels of IL-17 may increase the risk of liver fibrosis development in chronic
HCYV infection. However, the exact mechanism of how IL-17 contributes to the progression of HCV
infection remains unclear.

Objectives: The aim of this study was to examine the association between HCV infection and IL-17.
This was done by measuring the serum levels of interleukins and the viral load of HCV in patients
with HCV infections.

Patients and methods: The study included fifty HCV patients who were receiving treatment at the
Gastroenterology and Hepatology Teaching Hospital / Medical City Complex in Baghdad. The study
was conducted between November 2022 and April 2023, and the study groups were matched with 50
controls based on age and sex. Seven milliliters of venous blood samples were taken from all
participants to test for anti-HCV antibodies using ELISA kit, quantitative measurement of HCV RNA
by PCR, and estimation of serum levels of IL-17.

Results: The range of HCV viral RNA titers among the patients was 165-55595000 copies/ml, and all
of them tested positive for anti-HCV antibodies. On the other hand, the control group tested negative
for the virus. The mean concentration of IL-17 in the patients’ group was 1458.03(£165.7) pg/ml,
while the control group had a mean of 628.04 (+163.0) pg/ml (P <0.0001). The R-value for HCV viral
load and IL-17 was 0.1388. It is worth noting that the mean serum IL-17 concentration was highest
among the patients aged > 50 years old. As for the HCV patients on treatment, their mean viral load
was 406, 3051.90 copies/ml, and their mean IL-17 concentration was 1444.56 pg/ml. The patients
who did not receive treatment had a mean higher mean viral load of 765,525.94 copies/ml, and their
mean IL-17 concentration was 1484.19 pg/ml.

Conclusion: The concentration of IL-17 was found to be significantly higher in patients with
Hepeatitis C virus (HCV), and it showed a weak positive correlation with HCV viral load. Moreover,
older patients with HCV had higher levels of IL-17 in their blood. However, the measurement of HCV
viral load and IL-17 did not show any significant differences in their readings.
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Introduction:

Hepatitis C virus (HCV) infection is an infectious
disease mainly affecting the liver and may end with
liver cirrhosis and Hepatocellular cancer [1]. The
main methods of viral transmission include
hazardous contaminated injection techniques, dental
and surgical procedures, and blood transfusions. The
hemodialysis setting has certain characteristics that
make it easier to spread HCV, such as a high chance
of blood getting on surfaces, equipment, and
devices, and a large number of patients receiving
treatment at once in a communal area. At
Hemodialysis institutions, newly acquired HCV
infections (also known as seroconversions) are not
unusual [2]. Around 80% of HCV infections result in
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chronic hepatitis. HCV infection induces chronic
inflammation, endothelial invasion and dysfunction,
and changes in serum Levels of inflammatory and
proinflammatory biomarkers [6].

Both the innate immune and adaptive immune
responses contribute to HCV infection and they
induce the production of certain cytokines [7]. Many
cellular molecules and soluble cytokines showed
relationships to HCV infections like for example
CTLA-4, PD-1, and PD-L1 immune checkpoint
biomarkers as predictors for renal complications [8];
the intercellular adhesion molecule-1, N-terminal
pro-brain natriuretic peptide and cardiac troponin-I
as predictors for cardiovascular factors [9].
Interleukin -17 (IL-17) is a proinflammatory
cytokine that is produced from T-helper type 17 (Th-
17) cells. This cytokine plays an important role in
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the regulation of host immune responses against
many pathogens particularly against viral infections
[10]. Furthermore, dysregulation in the production
of IL-17 induces chronic inflammation and
autoimmune disorders, and may lead to cirrhosis,
fibrosis, and hepatocellular carcinoma (HCC) [11].
Several researches showed that IL-17 is not only
involved in the antiviral immune response but also
facilitates virus-mediated infections [12, 13].

The functions of IL-17 and IL-35 during chronic
hepatitis C virus (HCV) infection are poorly
understood. Serum IL-17 levels in individuals with
persistent HCV infection were considerably greater
than in controls. This finding supports the hypothesis
that IL-17 plays a role in the etiology and/or
development of liver fibrosis by increasing the level
of serum IL-17 in liver damage caused by chronic
hepatitis and cirrhosis [14].

The current study aimed at testing the association of
IL-17 with HCV infections by measuring serum
levels of this interleukin as well as the viral load of
HCV in patients with HCV infections.

Methodology:

This study enrolled 100 individuals in two study
groups, the HCV patients' group (n=50) and the
healthy control group (n=50). The HCV patients
were age and sex-matched with the control group.
The HCV patients were attending Gastroenterology
and Hepatology Teaching Hospital / Medical City
Complex in Baghdad / Iraq. The control group
included healthy individuals who accompanied the
patients in the hospital. The study extended between
November 2022 and April 2023. Some HCV patients
were  receiving directly acting anti-HCV
medications. Patients were identified as having a
chronic HCV infection through anti-HCV testing
and met the inclusion criteria for the study. The
exclusion criterion was the presence of concomitant
comorbidities.

The patients were regularly screened for HCV by
using ELISA technique, already Anti-HCV positive
samples were confirmed by real-time polymerase
chain reaction (PCR). A questionnaire was designed
to record demographic data from each participant in
the study.

Seven milliliters of venous blood sample were
collected by medical staff from HCV patients and
control individuals infected with HCV. The study
investigated anti-HCV antibodies using ELISA kit
(Hightop Biotech company/China), quantitative
measurement of HCV RNA by PCR (Cepheid A
company/ Sweden), and estimation of serum levels
of IL-17 (Sunlong Biotech company/China). Seven
milliliters of blood were aspirated by venipuncture
and then collected into sterile gel tubes, the blood
was centrifuged, then the serum was divided into
three tubes, 0.5 milliliters of serum in each tube; the
first tube for the detection of anti-HCV antibodies,
the second tube for quantitative detection of HCV
RNA, and the third tube for quantitative

measurement of serum IL-17. The sera were
immediately frozen at -20°C until used.

The Statistical Package for Social Sciences (SPSS vs
21 for Mac. IBM Inc. Chicago) was used for
statistical analyses. The software available online
was used to determine the correlation coefficient.
Statistical significance was defined as p<0.05.

Results:

The HCV patients included 28 males and 22
females, who were age and sex matched with the
control group. The HCV patients were between 18-
51 years of age. All the subjects in the control group
were negative for HCV viral load with zero
copies/ml results. All the HCV patients tested
positive for HCV viral RNA titers ranging between
165-55595000 copies/ml with a mean and median
viral load of 2941893.08 copies/ml and 236045.5
copies/ml respectively, table (1).

Table (1): HCV viral load results among HCV

patients

Statistics HCV viral load

Mean 2941893.08+753819.1
Median 236045.5

Range 55594835 (55595000-165)
Mode All values appeared just once
Geometric 253076.90260865

Mean

Count 50

All the HCV patient tested positive for anti-HCV
antibodies while the controls tested negative for
these antibodies, table (2).

Table (2): The positivity of anti-HCV antibodies
in study groups using ELISA technique

Positive anti-HCV ~ Negative anti-

Study group Antibodies No. HCV Antibodies
(%) No. (%)

Patients group 50 (100%) 0 (0%)

Control group 0 (0%) 50 (100%)

The mean serum concentration of IL-17 in the HCV
patients was 1458.03926 (£165.7) ng/ml while for
control group it was 628.042825 (+163.0) ng/ml.
The difference in the means of serum IL-17 between
the patients and controls was statistically significant
(P < 0.0001). The median and range values of IL-17
was higher in the patient than the controls, table (3).

Table (3): The statistics for serum interleukin-17
concentration in HCV patients and controls

Statistics HCV patients’  Control group
group

Mean (+SD) * 1458.039 (£165.72)  628.043 (£163.04)

Median 1463.928 640.4545

Range 763.032 541.806

Largest 1897.062 954.297

Smallest 1134.03 412.491

Count 50 50

* Pvalue <0.0001

The correlation coefficient between HCV viral load
and IL-17 was 0.1388, which is weak and not
statistically significant.

Gender distribution of HCV viral load concentration
revealed a mean concentration in males equal to
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4103,393.82 (£10740307.46), while for females it
was 1463619.41 (+4467404.8). The difference
between the two means was not significant (P =
0.2856), table (4).

Table (4): HCV viral load statistics in male and
female patients

Statistics HCYV viral load
Males (n=28) Females (n=22)
Mean +SD 4103,393.821 1463,619.414
(£10740307.46)  (£4467404.82)
Median 1427934 118000
Range 55594770 21399835
Mode All values  All values appeared
appeared  just just once.
once.
Largest 55595000 21400000
Smallest 230 165
*P=(.2856

The largest age group among HCV patients was in
those between 30-39 years (23/50), while the least
was in those <20 years old (n=1) and >50 years
(n=1). The frequencies in age groups 20-29 years old
and 40-49 years old were n=14 and n=11
respectively. The highest mean HCV viral load
(3,373,287 copies/ml) was in age group 40-49 years
old, while the least mean HCV viral load (64,949
copies/ml) was in group <20 years old; figure (1).

4000000

@©

o
2000000

c

3000000 I I I
T

-
1000000

40-49

20-29  30-39 >50

Age group
M Viral Load

Figure (1): The means of HCV Viral load titers
among different age groups

The mean serum IL-17 concentration was in its
highest value in age group > 50 years old while the
lowest value was in age group <20 years old, figure

2.
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Figure (2): The means of IL-17 concentrations
(pg\ml) in different age groups among HCV
patient

The correlation coefficient (R) between the HCV
patients ages and their viral load was equal to
0.0943, which indicates a weak correlation.

When the IL-17 concentrations for HCV patients
were aligned with their ages, the correlation
coefficient (R) was 0.2051; while the R value for
interleukin 17, although technically positive
correlations, the relationship with patients’ ages was
weak.

The patients were categorized into two subgroups,
those on treatment [n=33 (66%)] and those without
treatment [n=17 (34%)]. Those on treatment had a
mean viral load of 406,3051.90 copies/ml and a
mean IL-17 concentration of 1444.56 ng/ml, while
those without treatment had a mean viral load of
765,525.94  copies/ml and a mean IL-17
concentration of 1484.19 ng/ml. The differences in
the means of the two subgroups were statistically not
significant (P values = 0.2661 and 0.4814
respectively). Moreover, the HCV treatment did not
make significant changes in means of IL-17
concentrations.

Discussion:

In this study, quantitative PCR method was applied
for detection and quantification of HCV viral load;
this technique is of higher sensitivity than qualitative
PCR methods [15]. The smallest HCV viral load was
165 copies/ml which represent persistent viremia
[16], which questions the efficacy of the anti-HCV
drugs administered to the patients as 66% of them
were receiving anti-HCV medications. It may be the
result of recent administration of anti-HCV
medications that didn't give enough time (three
months) to produce a rapid virologic response. In
contrast to this finding, Carver et al reported a high
rate of sustained viral response after receiving
directly-acting anti-HCV medication [17]. The PCR
results revealed high viral load among HCV patients,
however, with the new anti-HCV medications a
rapid decline in viral load can be achieved within 2-
3 weeks from starting treatment and can reach to
undetectable level [18].

The results revealed that all the patients with HCV
infections have positive anti-HCV antibodies; which
is in agreement with other studies indicating that
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those who have a chronic HCV infection would have
anti-HCV antibodies that last forever [19].
Interleukin-17  connects the recruitment and
activation of neutrophils with the activation of T
cells; as a result, IL-17 can influence the
pathophysiology of inflammatory disorders or
mediate the protective innate immunity against
pathogens [20]. In the current study, there was a
significant elevation in serum IL-17 among HCV
patients when compared to the control group. Foster
et al had reported low levels of IL-17 among
chronically infected HCV patients with these levels
close to healthy controls [21]. On the other hand,
Askoura et al found an increase in IL-17 in HCV
infections with hepatocellular carcinoma (HCC) but
not in HCV with liver fibrosis, and they suggested a
relation between IL-17 and the development of HCC
in HCV patients [22]. These findings suggest a
possible role of IL-17 in HCV pathogenesis. Future
studies are needed for better elucidation of IL-17
role in HCV infection.

Cytokines play a crucial role in the development of
viral infection by taking part in the induction and
effector phases of all inflammatory and
immunological responses. Antiviral inflammation is
heavily influenced by excessive, inadequate, or
inappropriate cytokine responses [23].

The results of this study showed a weak positive
correlation between I1L-17 and HCV wviral load,
which can be explained by the fact that the higher
the HCV wviral load, the stronger the immune
response and higher IL-17 secretion as an
inflammatory mediator. However, as the HCV
infection becomes more chronic, IL-17 release starts
to decline as other regulatory mediators begin to be
released which control the IL-17 release. Gomaa et
al recorded a significant correlation between IL-17
and HCV viral load [24].

The non-significant differences between the means
of viral load for HCV among males and females
suggest that hormonal differences do not appear to
influence HCV viral load. However, a systematic
review by Abdel-Gawad had shown that males have
higher viral load than females [25].

The age of the population may have an impact on
the distribution of HCV infection. Age distribution
was shown to be correlated with HCV genotypes in
several studies; for instance, subtypes la and 1b
were more prevalent in older patients (51-60 years
old), but subtype 3b was the most prevalent subtype
in younger people (10 - 20 years old) [26]. Our
study's findings demonstrated that the frequency of
HCYV infection varied with age. The current study
did not address HCV genotyping; therefore, we
cannot attribute age distribution to HCV genotypes.
The age distribution disparities may be related to the
timing of HCV screening for the group after surgical
intervention or premarital screening, which occurs
more often in young individuals.

The progression to cirrhosis is hastened and happens
more frequently in patients who acquire the virus at
an old age [27].

The current study found that increase in mean HCV
viral load with age was also associated with increase
in serum IL-17 concentration, which is logical as an
increase in viral load will be associated with more
inflammatory response and more secretion of
inflammatory markers including IL-17. However,
the correlations between HCV patients’ ages and
interleukin concentrations were not significant,
which may be due to other factors influencing their
levels. To the best of our knowledge, the current
study was the first to assess the serum IL-17
concentrations in different age groups of HCV
patients.

Sustained  virologic  response  (SVR), the
undetectable HCV RNA 12 weeks after the end of
antiviral treatment, is the aim of HCV treatment.
SVR is assessed by measuring the HCV viral load
which is more likely linked to low viral load [28].
Rapid virologic response (RVR), which is defined as
undetectable HCV RNA at four weeks of therapy, is
a potent tool for predicting treatment success [29].
Unfortunately, none of the HCV patients in the
current study reached the RVR during the period of
the study. The viral load and cytokines were
measured only one time, and the starting time, which
may be less than four weeks, was not recorded, thus
it may need another measurement to predict the
changes in these variables.
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