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ABSTRACT Background: Hepatitis C virus (HCV) infection is a global health problem. Interleukin-18 (IL-18) plays a critical 
role in T helper type 1 (Th1) response required for host defense against viruses and antibodies to IL-18 have 

been found to prevent liver damage in a murine model. This work aimed to estimate serum level of IL-18 in chronic liver 
disease (CLD) patients due to HCV and correlate it to response to combined therapy.
Methods: This study included 45 CLD patients due to HCV and 45 controls. They were subjected to history taking, liver 
biopsy, liver function tests and other laboratory tests. Serum IL-18 levels were assayed by an enzyme-linked immunosorb-
ent assay.
Results: Serum IL-18 levels were significantly higher in chronic HCV patients compared to controls. Non-responders had 
higher baseline interleukin-18 levels than responders.
Conclusions: Serum IL-18 could be a significant predictor for interferon/ribavirin therapy response in chronic HCV patients 
with other tests. The best cut-off value of IL-18 for the prediction of the response is ≤ 482.5 pg/ml with 58.3% sensitivity 
and 66.7% specificity and the area under curve (AUC) is 0.62.

Introduction
Hepatitis C virus (HCV) infection is a global health prob-
lem, being the second most common chronic viral infection 
in the world with a global prevalence of about 3% (about 
180 million people). [1] Egypt has the highest prevalence of 
HCV worldwide (15%) and the highest prevalence of HCV-4, 
which are responsible for almost 90% of HCV infections. [2]  
Patients infected with hepatitis C virus (HCV) have different 
clinical outcomes, ranging from acute resolving hepatitis to 
chronic liver disease including liver cirrhosis or hepatocel-
lular carcinoma. [3] The currently recommended therapy of 
chronic HCV infection is the combination of a pegylated in-
terferon (IFN) alpha and ribavirin for a period 24-72 weeks. 

[4]

Improvements in existing therapies as well as develop-
ment of new antiviral agents or vaccines for the treatment 
or prevention of chronic infection are thus highly desira-
ble. The cytokines prompting development of the T helper 
type 1 (Th1) immune response are of particular interest for 
potential immunotherapy against HCV. [5] Interleukin-18 
(IL-18) described as a member of the IL-1 cytokine super-
family [6] and it has the capacity to activate both Th1 and 
Th2 responses. [7]  Many reports suggest that IL-18 might 
play a role in viral infections. [8] An increase in its expres-
sion has been shown to correlate with IFN- γ production in 
chronic hepatitis C and cirrhosis, [5] and it could be related 
to disease persistence. [5] Ludwiczek et al found that, IL-18 
and IL-18 binding protein (IL-18 BP) are elevated in chronic 
liver disease as compared with healthy controls and its lev-
els correlate with severity of the disease. [9] Sharma et al.,[5] 
suggested that IL-18 antagonists are promising candidates 
for therapeutic interventions to combat the pathological 
consequences of HCV infection. As few studies (if any) cor-
relate IL-18 levels in HCV patients to response to treat-
ment in our area, we aimed in the current work to estimate 
serum IL-18 concentration in HCV patients in Suez Canal 
area and correlate it to response to combined therapy 

(peg-INF-α plus ribavirin). 

Subjects and methods 
Subjects: 1-Chronic hepatitis C (CHC) patients group: A 
total of 45 patients (30 males and 15 females, aged 19-66 
years) with CHC attending Endoscopy Unit of SCU hospital 
from November 2011 to January 2012 to perform percutane-
ous liver biopsy for fibrosis scoring as a line of their man-
agement, included in this study. The patients were divided 
into two groups based on early virologic response (EVR) to 
combined PEG-IFN α-2a (Reiferon Retard®/Ribavirin) therapy 
after 12 weeks of starting treatment. EVR is considered if the 
HCV RNA level is undetectable or if a greater than 2-log-fold 
reduction in HCV RNA level is present. [10] 2-Control group: 
Forty five healthy blood donors (26 males and 19 females, 
aged 21-60 years) with normal liver function tests (LFTs) and 
negative results for both anti-HCV antibodies and HBV sur-
face antigen (HBsAg) were included as control group. In-
formed consent was obtained from all the participants prior 
to inclusion in the study.

Methods
All patients were subjected to history taking, laboratory inves-
tigations including; LFTs, alpha fetoprotein (AFP), prothrom-
bin time (PT), complete blood count (CBC), serum creatinine, 
thyroid stimulating hormone (TSH) and anti-Schistosomal 
antibody test that were done at clinical pathology depart-
ment of SCU hospital. Quantitative HCV RNA analysis was 
done using Real Time PCR technique in an API PRISM® 7000 
thermocycler (applied biosystems, Foster city, CA) at the On-
cology Diagnostic Unit of Suez Canal University hospital. For 
all patients, conventional liver histology was performed on 
formalin-fixed liver biopsy by pathologists at pathology de-
partment of SCU hospital. The liver fibrosis was staged and 
evaluated by the modified Knodell system of Ishak et al., [11] 
without knowledge of the patient’s biochemical or clinical 
data. Histological activity index (HAI) reflecting the severity 
was determined.
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Quantitative determination of IL-18 by ELISA technique:
Quantification of IL-18 levels in the sera of all studied sub-
jects was performed as described by the manufacture with a 
commercially available Enzyme linked Immunosorbent Assay 
Kit for IL-18 [Uscn; Life Science Inc., available at (www.uscnk.
us; www.uscnk.cn; www.uscnk.com)]. Briefly, the assay uses 
two monoclonal antibodies against two different epitopes 
of human IL-18. In the wells coated with anti-human IL-18 
monoclonal antibody, samples to be measured or standards 
were incubated. After washing, a peroxidase conjugated 
anti-human IL-18 monoclonal antibody was added into the 
microwell and incubated. After another washing, the peroxi-
dase substrate was mixed with the chromogen and allowed 
to incubate for an additional period of time. An acid solution 
was then added to each well to terminate the enzyme reac-
tion and to stabilize the developed color. The optical density 
(OD) of each well was then measured at 450 nm using a mi-
croplate reader (Ceres UV900 HDI, Bio-Tek Instrument Inc., 
USA). The concentration of serum IL-18 was calibrated from a 
dose response curve based on reference standards.

Statistical analysis: The data were presented as mean ± 
standard deviation (SD). Student t-test was applied to com-
pare between two independent groups. Chi-square test 
or Fisher’s exact test where appropriate used for compari-
son between two or more independent percentages. IL-18 
concentrations were compared between groups using the 
Mann–Whitney U-test. The Pearson’s correlation coefficient 
test was used to find associations between parameters.  The 
odds ratio (OR) was calculated by means of logistic regres-
sion and the confidence interval (CI) was calculated at the 
95% level. Receiver operating characteristic curve (ROC) 
used for detection of area under curve (AUC) and cutoff value 
(COV) for best sensitivity and specificity of serum IL-8 lev-
els. Data was analyzed by Texasoft WINKS, 4.651 software 
(Texasoft,Texas, USA). Statistical significance was assumed 
for P values less than 0.05.

Results
Demographic and Laboratory Parameters of the Studied 
Populations

Patients and controls were matched as regards age and sex. 
Tables (1 and 2) summarize some laboratory data of HCV 
patients group. As compared with normal subjects, patients 
had significant higher levels of ALT, AST and interleukin-18 
levels (table 3).

“Table 1, 2 and 3 about here’

Comparison between responders and non-responders of 
HCV infected subjects regarding their demographic data 
and some laboratory parameters shows that ALT, AST and In-
terleukin-18 levels were higher among non-responders than 
responders, although this difference not reaches statistically 
significance (table 4). There was, in addition, no significant 
difference between responders and non-responders regard-
ing their anti-Schistosomal antibodies and degree of fibrosis 
(table5). 

“Table 4 and 5 about here’. 

Correlation between serum IL-18 levels and some demo-
graphic and laboratory data: 
There was only a significant week correlation between In-
terleukin-18 levels and AST levels (r=0.3, p=0.04) (data not 
shown).

Receiver operating characteristic (ROC) curve:
ROC curve was done to test accuracy of Interleukin-18 level 
as a predictor for response to treatment. ROC showed the 
best cut-off value which gives 58.3% sensitivity and 66.7% 
specificity for response to treatment was ≤ 482.5 pg/ml and 
area under ROC curve was 62% (Figure 1).

“Figure 1 about here’.

Discussion
Hepatitis C virus (HCV) has chronically infected more than 3% 
world population especially in developing countries. [12] IL-18 
originally known as interferon-γ (IFN-γ)-inducing factor (IGIF) 
has multiple biological activities via its capacity to stimulate 
innate immunity and both Th1 and Th2 mediated responses. 
[13] Our data confirm previous reports of elevated plasma lev-
els of IL-18 in HCV patients compared to healthy subjects 
(p<0.001). Mc Guineness et al., [14] for instance, documented 
that IL-18 mRNA expression is significantly up-regulated in 
HCV-associated chronic hepatitis. [14] Ludwiczek et al.,[9] and 
Vecchiet et al., [15] suggested that elevated plasma levels of 
IL-18 may have an important role as a marker of both inflam-
mation and hepatic-biliary injury progression.   Stanislawska 
et al., [16], Bouzgarrou et al., [17] and selim et al.,[18] have also 
observed the same finding. 

When correlations between serum IL-18 levels and various 
laboratory and clinical parameters were analyzed, we found 
a significant moderate correlation between IL-18 of HCV pa-
tients and their AST levels (r=0.3, p=0.04). This finding is in 
agreement with Ludwiczek et al., [9] who found that IL-18 level 
was correlated with serum AST as a marker of hepatocyte 
damage, and Sharma et al., [5]  who reported that concentra-
tions of IL-18 were not associated, neither with age nor with 
ALT levels, however, did it correlate with disease progression. 

Moreover, at the end of 24 weeks in our study of interferon/
ribavirin therapy, PCR showed that 80% of the studied pa-
tients have virological response with negative PCR while 
20% were non- responders. Non-responders were found to 
have higher baseline interleukin-18 levels (513.9±119.4 pg/
ml) than responders (471.7±192.1 pg/ml). Although these 
figures with ALT and AST levels were higher among non-
responders than responders, these findings didn’t reach sta-
tistically significance.

This could be explained by small number of non-responders 
in the current study. It has been shown that the administra-
tion of IFN-γ exerts an anti-inflammatory action in vivo by in-
duction of IL-18 BP and late suppression of IL-18 [19, 20] and 
this could explain the low level of IL-18 in responders com-
pared to non-responders.

We found, in addition, that there are a high percentage of 
non-responders who have positive anti-Schistosomal anti-
body test, although this difference didn’t reach statistically 
significance as explained above. This finding is in agreement 
with Kamal et al, [21] who found that CHC patients with Schis-
tosoma co-infection responded poorly to interferon therapy 
and with our colleague Hefny et al., [22] who reported the same 
results in their CHC patients group in the researcher area. 

Conclusion
We concluded that IL-18 levels were elevated in HCV patients 
than controls. IL-18 baseline levels were higher among non-
responders than responders and it could be used with other 
tests as a monitoring tool to assess response to therapy.
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