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Abstract

Hepatitis C Virus (HCV) infects 3% of the world population. It leads to liver morbidity and transplantation. Various liver function tests 
are used to monitor the disease progression but they are not robust. Immune system of the host triggers when HCV invades the body. Pro-
inflammatory cytokines like IL-12 may be a novel biomarker for the therapy outcome and for the progression of hepatocellular carcinoma. 
In this study, we have examined the role of IL-12 in HCV genotype 4 patients with interferon resistance and strong correlation was observed 
with the resistance. 
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Introduction
Hepatitis C virus (HCV) infection accounts for almost 3% 

of the world’s population [1]. Almost 70% infected patients 
get chronic hepatitis while around 30% express complete 
recovery [2]. The pathogenicity of viral infections  are highly 
predisposed by the host immune response. Immune system of 
the body eradicate several viruses at their acute stage, though 
HBV (hepatitis B virus) and HCV (hepatitis C virus) can evade 
the host immune system and develop persistent infection  [3]. 
Interleukin 12 (IL-12) is a 70-kilo Dalton hetero-dimer protein, 
comprised of p40 and p35 subunits.These subunits are encoded 
by two separate genes present on two different chromosomes  
[4]. IL-12 performs its role as a linkage among the innate and the 
adaptive immune reactions and as a hazardous part in immune 
pathogenesis of various diseases [5]. IL-12 expresses antiviral 
role as an activator of  natural killer  cells, inducer of interferon 
γ, and cytotoxic lymphocytes. These all factors are vital part 
of anti-HCV immune responses [6]. IFN- stimulation results 
the production of antigen which causes the creation of pro- 

 
inflammatory cytokine IL-12 [7]. Therefore IL-12 is considered  
as a distinct Th1 and Th2 differentiation determining factor [8].  
This study was intended to explore the expression of IL-12 
in interferon responders and non-responders of hepatitis C 
infection and to assess their possible role as new biomarker for 
the treatment response.

Materials and Methods
Subjects

Ethical approval was obtained from ethical committee of 
King Abdul Aziz university Jeddah and patients were recruited 
with their informed consent. The medical history of the patients 
was obtained (viral load) and different biochemical changes 
(AST, ALT AFT) were observed in their blood before and after the 
interferon treatment. All data is shown in results Table 1.

A total of 20 patients with HCV infection and 10 healthy 
controls were enrolled in this study. All patients were hospitalized 
or were present for followed-up examinations in the King Abdul 
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Aziz University Hospital Jeddah KSA. Diagnoses were made in 
accordance with the standard procedure of the hospital for the 
prevention and treatment of viral hepatitis.  Ten (10) healthy 
individuals who matched for sex ratio and mean age were also 
enrolled for normal controls (NC). No subjects were co-infected 
with HIV or other hepatitis viruses. Eighteen patients with HCV 
infection received peg-interferon and ribavirin treatment for 48 
weeks, out of nine patients showed resistance to the treatment. 
Blood samples were collected at start and end of the treatment. 
Based on the therapeutic response to antiviral treatment, those 
18 patients were divide into two groups: Responder (R), non-
responder (NR) and each group had nine patients.

Criteria of responder and non-responder was as following

i. Responders (R) when HCV RNA in patient’s sera was 

undetectable at 48 weeks at end of the treatment. (Also 
known as SVR i.e. sustained virological response) 

ii. Non-responders (NR) when HCV RNA in patient’s sera 
was detectable at the end of therapy. 

Whole blood samples

Blood was collected from recruited patients. Serum samples 
were collected by centrifugation of blood at 3,000 g for 10 min, 
and stored immediately to -80°C until use.

Viral load

Plasma HCV RNA levels were measured by using of the 
COBAS TaqMan HCV test, version 2.0 (Roche), with a lower limit 
of detection of 50 IU/ml (Table 1).

Table 1: Clinical and virological parameters assessed in this study:.

Demographic/Clinical parameter (Mean±SE) NR R

Age (years) 57±2.350 62.6±6.266

BMI (kg/m2) 31.08±1.415 24.16±1.802

LFT/AST before Treatment (U/L) 49.57±9.040 57.6±16.042

LFT/AST After Treatment (U/L) 72.43 ±13.508 40.3±14.448

LFT/ALT before Treatment (U/L) 53.5±10.844 65.1±22.727

LFT/ALT After Treatment (U/L) 58.14±14.805 29±7.0193

Viral load Before treatment(IU/ML (Mean) 3172545 352533.2

Viral load after treatment IU/ML (Mean) 4098385 49

(NR= Non-responders, R= Responders, LFT/ALT/AST= Liver function tests)

Chemokines assay (pg/mL) and bead preparation

Preparation of beads was done according to the manufacture`s 
guidelines by using Novex (Life Technologies), Human Cytokine 
Magnetic 30-plex panel, the sera from interferon responders vs. 
non responders were compared. This system is very robust and 
quantitative differences can be measured easily. These results 
indicate a significant increase of IL-12 in non-responder patients 
(Figure 1).

Figure 1. Serum IL-12 concentration estimated by MAGPIX. 
The expression of IL-12 was significantly different from R and 
control groups.

Statistical analyses

Data were analyzed using MINITAB version 17 and figure 
was constructed using GraphPad Prism version 7. P values of less 
than or equal to 0.05 were used as a benchmark to assess the 
statistical significance.

Results

Biochemical responses in responder and non-responders:

It is clearly stated that biochemical parameters like LFT, AST 
and ALT are correlated with therapy outcome.The values of these 
parameters are decreased in responders while increased in non-
responders representing that hepatitis C virus played a vital role 
to make changes in non-responders. The values of viral load 
show the same trend between NR and R, details are in Table 1.

Discussion

Cytokines play a vital role in viral clearance, control of 
infection, swelling, restoration, fibrosis and are concerned in 
the irrational procedures arising in the liver throughout viral 
infection [9]. Therefore, our study was aimed to explore serum 
level of IL-12 in prolonged liver disease and their association 
with HCV infection (non-responders to the therapy) This study 
appraised IL-12 as a new biomarker in chronic inflammatory  
progression leading to Hepatocellular carcinoma. IL-12 is one 
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of the most important pro-inflammatory cytokines presented 
with the initiation of immune response, determining Th1 and 
Th2 differentiation [1]. Serum level of different chemokines, 
growth factors and cytokines were analyzed by capone et al. 
[10], in this study the findings showed the higher level of mean 
concentrations in interferon resistance and hepatocellular 
carcinoma  patients compared to the normal. Our results are 
consistent with those findings where serum levels of IL-12 
were more elevated in interferon non-responders (P < 0.0001) 
patients as compared to responders (P < 0.001). In summary, 
these findings explore that IL-12, pro-inflammatory molecules, 
tend to rise in chronic HCV [9]. Another study also supports our 
findings in which IL-12 is significantly elevated in HCV infected 
patients compared to healthy control group [11,12].  Our study of 
HCV genotype 4 is unique as no comparison was found from the 
literature where responder and non- responders are compared. 
We concluded that these strong pro-inflammatory responses 
might play a vital role to develop hepatic injury which could be 
used as immunological biomarker to the pathogenicity of liver 
manifestation [13].

Conclusion

The significantly elevated levels of ALT, AST and IL-12 in 
HCV genotype 4 non-responders to the therapy indicate that 
these factors may influence the disease progression resulting 
hepatocellular carcinoma and IL-12 might be considered as a 
novel biomarker for hepatic carcinoma.
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