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Abstract— Hepatitis C virus (HCV) infection poses a significant public health problem in Egypt and 
developing countries, accounting for the highest prevalence globally. This study aimed to measure 
the level of CXCL-10 and TGF-B1 in chronic HCV patients before and following treatment with 
direct-acting antiviral therapy (DAAs). The study included 50 subjects, divided into two groups: 
thirty individuals with HCV infection and twenty HCV-negative individuals who were considered to 
be in good health and served as the control group. We selected 30 HCV-positive patients who did not 
start treatment from all HCV-positive patients who attended an endemic clinic. Patients were 
followed up for 12 or 24 weeks after their DAA treatment. Then, based on treatment response, we 
classified these patients into (15 HCV-positive patients who responded to treatment) and (15 HCV-
positive patients who did not respond to treatment). CXCL10 and TGFB1 were measured by enzyme 
immunoassay (EIA). There was a significant positive correlation between CXCL10 and TGFB1 
levels in all studied groups. Compared to responders and control groups, CXCL10 and TGFB1 levels 
were significantly higher in HCV patients and non-responders who did not initiate therapy. 
Therefore, CXCL10 and TGFB1 could be combined with HCVPCR to improve the sensitivity and 
specificity of treatment response detection. 
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1. Introduction 
Hepatitis C virus (HCV) infection is a significant cause of chronic liver disease. Globally, an 
estimated 58 million individuals have chronic HCV infection, with approximately 1.5 million new 
infections occurring annually. About 3.2 million adolescents and children are infected with chronic 
hepatitis C [1]. For decades, Egypt had the highest prevalence of HCV infection worldwide. 
Nonetheless, significant progress has been made to eradicate the disease. these measures resulted in 
the mass treatment of approximately 2.5 million Egyptian HCV patients using the most effective 
regimens of direct-acting antiviral therapy [2]. Between October 2018 and April 2019, nearly 50 
million of the population were screened, and those who tested positive were referred for treatment [3]. 
Recent studies have demonstrated that the use of new direct-acting antiviral drugs (DAAS) yields 
better outcomes with fewer side effects and shorter treatment durations, some as short as eight weeks 
[4]. In the past, a combination of pegylated-interferon (PEG-IFN) alpha and ribavirin (RBV) was 
utilized. Over time, the clinician used direct-acting antiviral therapy such as simeprevir, sofosbuvir, 
and Ledipasvir [5]. These drugs target various points of the HCV viral replication cycle by directly 
binding to components of the replicase complex or by initiating Ribonucleic acid (RNA) chain 
termination [6].  
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Several cytokines and chemokines may be associated with the persistence of HCV infection and the 
development of fibrosis, including transforming growth factor (TGF)-1 and C-X-C motif chemokine 
ligand 10 (CXCL10). During HCV infection, CXCL10 is essential for the coordination of intrahepatic 
inflammatory responses and the transition from innate to adaptive immunity. During HCV infection, 
hepatocytes and intrahepatic lymphocytes are the primary producers of CXCL10 [7]. Patients with 
chronic hepatitis C have elevated peripheral and intrahepatic CXCL10 levels, which are indicative of 
increased liver inflammation and advanced fibrosis [8]. Consequently, the determination of high 
CXCL10 levels in peripheral blood can be used as a marker of  T-helper (1) orientated immune 
response as its activation causes an increased IFN-γ and TNF-α production that stimulates the target 
cells to secrete CXCL10, thereby stimulating the immune cascade [9]. Moreover, the primary source 
of TGFB1 is Kupffer cells [10], which are activated by the continuous liver injury caused by HCV 
infection. Additionally, it was reported that HCV-infected hepatocytes secret TGFB1 in response to 
the elevation of reactive oxygen species and the presence of HCV core protein [11]. Increased levels 
of TGF-β1 mRNA have been identified in patients with chronic liver disease with a positive 
correlation with levels of the amino-terminal peptide of type III procollagen, a serum marker of 
hepatic fibrogenesis[12]. Studies have demonstrated that individuals undergoing anti-HCV therapy 
who do not exhibit a positive response tend to experience an elevation in their levels. In contrast, 
individuals who responded to the therapy demonstrated decreased levels [13]. Therefore, this study 
aimed to measure the level of CXCL-10 and TGF-B1 in chronic HCV patients to determine their role 
in responsiveness to direct-acting antiviral therapy. 
 
2. Methods   
2.1 Study Design  
The study was conducted at the Clinical Pathology Department, Faculty of Medicine, Minia 
University, from September 2020 to February 2021. This study was approved by the ethics committee 
of Minia University. Informed consent was obtained from all participants (Approval No.622:5/2020). 
A total of 50 subjects participated in that study; they were divided into 30 HCV-positive patients and 
20 HCV-negative apparently healthy people as a control group (Group III). We selected 30 HCV-
positive patients who did not start treatment (Group I) from those who attended the endemic clinic. 
Patients were followed up after treatment for 12 or 24 weeks, according to (the National Committee 
for Control of Viral Hepatitis). The treatment protocol was Sofosbuvir, Daclatasvir, and Ribavarin for 
12 weeks or Sofosbuvir and Daclatasvir for 24 weeks. According to treatment response, we 
categorized patients into group IIa (15 HCV-positive patients who responded to treatment) and group 
IIb (15 patients who did not respond to treatment). Patients with fatty liver disease, HBV infection, 
child score C, hepatocellular carcinoma, extrahepatic malignancy, alcohol hepatitis, type 1 diabetes, 
Graves' ophthalmology, systemic rheumatological disorders, and pregnancy were excluded from the 
study. All subjects were subjected to full history taking, including risk factors of HCV infection, 
abdominal examination, and ultrasonography exam.     
                                                                          
2.2 Laboratory Investigations  
First, 8 ml of venous blood was withdrawn from every subject using a disposable plastic syringe. This 
sample was divided as follows: 1ml in Ethylene Diamine Tetra acetic Acid (EDTA) containing tube 
for CBC. After that, 1.8 ml of blood was placed on a tube containing 0.2 ml trisodium citrate to detect 
prothrombin concentration (dilution 1:9). Then, 5 ml of venous blood was transferred into two plain 
tubes. Each tube was allowed to clot in the incubator for 2.5 ml and then centrifuged. The expressed 
serum was used to determine liver function and HBsAg and the other for determination of CXCL10 
and TGFB1.  Complete blood count (CBC) was determined by an automated cell counter (Celltac ES, 
Nihon Kohden Corporation, Automated hematology analyzer, Japan). Liver function tests were 
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assayed using a fully automated clinical chemistry auto-analyzer system (Auto-analyzer 
SelectraproM, ELITech Group, clinical chemistry automation systems, Finland). Prothrombin 
concentration was determined using a fully automated coagulometerStago compact max  (France). 
HBsAg was detected by chemiluminescence using (Cobas e411 analyzer, HITACHI, Germany). 
Finally, CXCL10 and TGFB1 were measured by EIA. For CXCL10, we used (Human CXCL10/IP-10 
Quantikine ELISA Kit, catalog no: DIP100, R&D Systems, USA). TGFB1 we used (SinoGeneClon 
Biotech Co., Ltd, catalog no:19060) according to the manufacturer's recommendations. 
 
2.3 Statistical Analysis 
Statistical analysis was conducted using version 20 of Statistical Package for the Social Sciences 
(SPSS). Quantitative data were summarized as mean, standard deviation (SD) for normally distributed 
data, and median for abnormally distributed data. Qualitative data were expressed as frequency (%). 
Quantitative results were compared using either Mann-Whitney or Analysis Of Variance (ANOVA) 
followed by Bonferroni correction. Qualitative data were analyzed using the Chi-square test (X2) and 
Fisher exact test. For correlation studies, Spearman and Pearson correlations were used as appropriate. 
Receiver operating characteristic (ROC) curve analysis was done to calculate the area under the curve 
(AUC), optimal cutoff point, sensitivity, specificity, positive and negative predictive values, and 
accuracy of variables predicting cases. Statistical significance was defined for all analyses as p-values 
≤0.05 and highly significant if less than 0.001. 
 
3. Results  
Regarding the demographic data for studied subjects, there were no statistically significant 
differences between the studied groups regarding age or sex, as shown in (Table 1). Hematological 
parameters revealed a statistically significant decrease in the hemoglobin level in patients who did 
not initiate therapy and exhibited statistically significant increases in direct and total bilirubin. 
Nonon-responders demonstrated statistically significant increases in direct and total bilirubin 
(p=0.010 and 0.008, respectively). Non-respondents' AST and ALT levels were significantly higher 
than respondents (p= 0.011 and 0.030, respectively). In addition, direct bilirubin, total bilirubin, 
AST, and ALT were significantly higher in the non-responder group than in the control group (p-
values of 0.049 and 0.007, respectively, for INR). In contrast, the platelet count was statistically 
significantly lower when a group of patients did not initiate therapy compared to the control and non-
responder groups(p-values of 0.009 and 0.008, respectively) (Table 2). 

In comparison to the responder group (p= 0.007 and 0.004) and the control group (p=m0.030 and 
0.003), patients who did not begin treatment had a statistically significant increase in direct and total 
bilirubin, as measured by liver function tests. Regarding responders and non-responders, direct and 
total bilirubin significantly increased among non-responders (p=0.010,   0.008) when compared with 
responders. Both AST and ALT were statistically elevated in non-responders compared to 
respondents (p= 0.011, 0.030). In addition, direct bilirubin, total bilirubin, AST, and ALT were 
significantly higher in the non-responder group compared to the control group (p= 0.039, 0.008, 
0.012, 0.031) (Table 3). Finally, there was a statistically significant decrease in albumin when 
compared to responders (p= 0.023). 

Regarding viral RNA, there were statistically significant differences between patients before 
treatment and (responder, non-responder and control) (p-values of 0.02, 0.018, and 0.011, 
respectively). In addition, there was a statistically significant difference between non-responders and 
both responders and controls (at a p-value <0.0001). There was no statistically significant difference 
between responder and control viral RNA levels (p-value = 1.0) (Table 4). 
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CXCL-10 was found to have the highest concentration in both patients before treatment and non-
responder groups. (Table 5 and Figure 1). In addition, all groups demonstrated statistically 
significant differences in CXCL-10 levels. Concerning the level of TGFB1, it also showed the 
highest levels in patients before treatment and non-responder groups (Fig. 2).  The level of statistical 
significance was set at a p-value of < 0.0001.  

There was a strong positive correlation between CXCL10 and TGFB1 concentrations in Group I (r = 
0.874, p-value =0.299 ) in Group IIa (r = 0.750, p-value = 0.354 ) and Group IIb (r = 0.936, p-value 
=0.730 ) (Fig.  3a,b&c). Additionally, hematological and liver function tests were correlated with 
CXCL10 and TGFB1 levels among the various study groups. For AST in Group I (r = 0.908, p-value 
= 0.327), in Group IIa (r = 0.953, p-value = 0.735), and in group IIb (r = 0.917, p-value = 0.197) (Fig 
4a,b&c).  The correlation coefficient (r) for ALT was found to be 0.904 (p-value = 0.489) in Group I, 
0.911 (p-value = 0.215) in Group IIa, and 0.915 (p-value = 0.180) in Group Iib (Fig 5a, b &c). 
Furthermore, TGFB1 exhibited strong positive associations with AST and ALT levels in both pre-
treatment patients and non-responders. In contrast, it demonstrated a moderate correlation with 
responders. In the AST group, the correlation coefficient (r) was found to be 0.835 with a p-value of 
0.937. Similarly, in group IIa, the correlation coefficient was 0.713, with a p-value of 0.954. In 
Group IIB, the correlation coefficient was 0.870 with a p-value of 0.465 (Figures 6a, 6b, and 6c). 
Regarding ALT, the correlation coefficient in Group I was 0.833, with a p-value of 0.063. In Group 
IIa, the correlation coefficient was 0.691, with a p-value of 0.861. In group IIb, the correlation 
coefficient was 0.868 with a p-value of 0.490 (Fig 8a & b, Fig 9 a & b, Supplementary Tables S. 4 & 
5). In the pre-treatment group, a positive correlation was observed between the concentration of 
TGFB1, CXCL10, and the RNA level of HCV (r = 0.560, p-value = 0.929) for TGFB1 (r = 0.798, p-
value = 0.167) for CXCL10. Similarly, in the non-responder group, a positive correlation was found 
between the concentration of TGFB1 and CXCL10 and the RNA level of HCV (r = 0.612, p-value = 
0.679, r = 0.869, p-value = 0.459) respectively (Fig 8a & b, Fig 9 a & b, Supplementary tables S. 4 & 
5).   

In the non-responder group, ROC curve analysis showed that the AUC was 0.887 (95% confidence 
interval [CI] = 0.796 – 0.978), while the AUC for TGFB1 was 0.921 (95% CI = 0.849 – 0.993). The 
sensitivity of CXCL10 was found to be higher (93.33%, 86.67%) compared to TGFB1, while its 
specificity was lower (74.29%, 82.86%), respectively. The study revealed that CXCL10 exhibited 
higher sensitivity and specificity compared to TGFB1 in responders. Conversely, in non-responders, 
TGFB1 demonstrated greater specificity but lower sensitivity when compared to CXCL10 (Fig. 10 
and supplementary table S. 6). 

 
4. Discussion   
Chronic HCV infection is one of the most prevalent causes of cirrhosis and a significant global 
health concern. Chronic HCV infection has also been linked to an increased risk of hepatocellular 
carcinoma [14]. Egypt had the highest prevalence of chronic hepatitis C infection worldwide, with 
more than 90% of HCV patients infected with genotype 4 virus type [15]. The 2018 updated 
guidelines of WHO recommended pan-genotypic direct-acting antivirals for treatment. These 
medications are highly effective and interferon- and ribavirin-free for the majority of hepatitis C 
patients [16]. DAAs drugs have demonstrated efficacy in treating the majority of HCV infections. 
However, the eradication of HCV with DAAs treatment partially restores immune cell function [17]. 
Viral resistance to HCV direct-acting antiviral drugs has emerged as a crucial factor in determining 
the optimal use of DAAs for treating HCV infection. Resistance-associated substitutions (RASs) 
may develop during therapy or be present at baseline, thereby increasing the likelihood of treatment 
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failure[18]. 

In order to determine the role of CXCL-10 and TGF-B1 in the responsiveness of chronic HCV 
patients to direct-acting antiviral therapy, we aimed to measure their levels in this study. Concerning 
CXCL10, there was a significant increase in CXCL10 levels in pre-treatment and non-responder 
patients compared to responder and control groups. This was consistent with the findings of Mascia 
et al., who reported that CXCL10 levels in HCV-infected patients were significantly higher than in 
healthy donors (p= 0.0001). This is caused by the rebound of viral replication and significantly 
decreased in patients reaching Sustained virologic response after 12 weeks but did not reach normal 
values and remained significantly higher than in healthy donors (p = 0.001). This finding suggests 
the persistence of residual inflammation. Nevertheless, it contradicts our finding as CXCL10 retained 
its normal levels compared to the control group (p= 0.410). The decline of this chemokine could 
indicate disruption of the intrahepatic virus-host interaction. Furthermore, Ferrari et al., 2019 
suggested that CXCL10 shows a significant increase in non-responders and patients with fibrosis 
compared to responders [19-20]. Moreover, Zeremski et al. suggested a decline in peripheral 
CXCL10 levels after 1 and 2 weeks of DAAs therapy, suggesting it to be a marker in predicting viral 
clearance [21]. Moreover, El-Ahwany et al., 2015 reported that CXCL10 levels significantly 
increased in the non-responder group either before treatment, after 12 weeks, or after 24 weeks 
compared to responders [15]. 

Conversely, Afzal et al. were against the current study. They reported no significant difference in 
either peripheral or intrahepatic CXCL10 expression at baseline between treatment responders and 
non-responders. The association with HCV RNA levels was of borderline significance. Due to its 
classification as an IFN-stimulated gene, it is anticipated that CXCL10 will experience significant 
induction following the initiation of Pegylated-Interferon/Ribavirin (PEG-IFN/RBV) therapy. 
Nevertheless, it is worth noting that the rapid decrease in CXCL10 levels observed in patients treated 
with DAAs could potentially be attributed to the swift decay of the virus itself, as viral replication is 
known to be a potent stimulator of CXCL10 production. Moreover, it has been observed that the 
levels of HCV RNA decrease significantly or become undetectable within a few days in a 
considerable number of patients undergoing treatment with DAA regimens. As a result, the 
expression of CXCL10 declines at a faster rate compared to patients treated with pegylated interferon 
and PEG-IFN/RBV [22]. In cases of undetectable viral load, HCV can replicate intracellularly 
without being detectable in peripheral blood. Therefore, we can establish a new score for assessing 
DDA therapy responsiveness by utilizing an equation involving calculations between HCV RNA, 
CXCL10, and TGFB1.  

TGFB1 levels were significantly higher in patients and non-responders before treatment than in 
responders and control subjects. This finding is consistent with the findings of Kotsiri et al., who 
reported that only in responders did TGF-1 levels decrease significantly at the end of treatment and 
during the six-month post-treatment follow-up period compared to baseline. In contrast, the TGF-1 
levels of non-responders decreased numerically but not statistically significantly from baseline to the 
end of treatment or six months after treatment [23]. Flisiak et al. also illustrated that TGF-β1 levels 
after treatment with Peg-IFNa and ribavirin decreased significantly compared to baseline in a small 
number of patients, regardless of SVR, reaching levels observed in healthy volunteers. However, 
TGF-β1 levels increased significantly 24 weeks after treatment in non-responders compared to 
patients who achieved SVR [24]. Moreover, El-Ahwany et al. reported that the TGFB1 level 
significantly increased significantly in the non-responder group either before treatment or after 12 or 
24 weeks compared to responders [15]. Janczewska et al. also found that serum TGF-β1 levels 
decreased after IFNa and ribavirin treatment in responders and non-responders. The decreased levels 
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of TGFB1 in non-responders were different from our study. These differences might reflect different 
populations, stages of the disease, or the methodology of cytokine assessment [25].  

Concerning levels of ALT and AST, there was a significant increase in patients before treatment and 
non-responders compared to responder and control groups. This finding is in agreement with Kotsiri 
et al., who analyzed this by ALT, a cytosolic enzyme found in its highest concentrations in the liver 
and is more specific to the liver [23]. Zeremski et al. and El-Ahwany et al. reported a significant 
increase in ALT and AST levels in before-treatment and non-responder patients compared to 
responders and control groups [15, 26].  A strong positive correlation was reported between CXCL10 
with AST and ALT in all our studied groups. Additionally, all our study groups showed a strong 
positive correlation between TGFB1, AST, and ALT. In addition, there was a strong positive 
correlation between CXCL10 and TGFB1 in all the study groups.  

 ROC curve study analysis revealed that TGFB1 was more specific and less sensitive than CXCL10 
in non-responders. This is first study that detects sensitivity and specificity for CXCL10 and TGFB1 
in non-responder patients. Measuring the levels of these two immunological biomarkers at various 
stages of liver fibrosis was a limitation of the study. The comparison of CXCL10 expression between 
hepatic tissue and peripheral blood levels was not feasible due to limited financial resources. The 
chemokine CXCL10 and the cytokine TGFB1 both play significant roles in the regulation of cell 
growth, fibrogenesis, and necroinflammation. Consequently, the severity of HCV-induced liver 
damage is positively associated with the levels of these molecules. Moreover, the reduced sample 
size can be attributed to the temporal context of the study, during this period we had few cases 
because of COVID-19 pandemic. 

 
5. Conclusion  
Compared to responders and control groups, CXCL10 and TGFB1 levels were significantly higher in 
non-responders and patients who did not initiate therapy. After the successful DAAs therapy of 
CHC, the circulating CXCL10 and TGFB1 levels declined to the same level as in a healthy 
volunteer. CXCL10 and TGFB1 could potentially be sensitive prognostic markers for HCV 
clearance and responsiveness to DAA therapy. 
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Figure 1 Comparison between levels of CXCL10 among different studied groups.

Figure 2 Comparison between levels of TGFB1 among different studied groups .
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Figure 3a: correlation between TGFB1 and CXCL10 among group I 

 

 

Figure 3b: correlation between TGFB1 and CXCL10 among group IIa 
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Figure 3c: correlation between TGFB1 and CXCL10 among group IIb 

 

Figure 4a: correlation between CXCL10 and AST among group I 
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Figure 4b: correlation between CXCL10 and AST among group IIa 

 

Figure 4c: correlation between CXCL10 and AST among group IIb 
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Figure 5a: correlation between CXCL10 and ALT among group I 

 

 

Figure 5b: correlation between CXCL10 and ALT among group IIa 
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Figure 5c: correlation between CXCL10 and ALT among group IIb 

 

 

Figure 6a: correlation between TGFB1 and AST among group I 
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Figure 6b: correlation between TGFB1 and AST among group IIa 

 

Figure 6c: correlation between TGFB1 and AST among group IIb 
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Figure 7a:  correlation between TGFB1 and ALT among group I 

 

Figure 7b:  correlation between TGFB1 and ALT among group IIa 
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Figure 7c:  correlation between TGFB1 and ALT among group IIb 
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Figure 8a:  Correlation between TGFB1 and viral RNA among group I.

 

Figure 8bCorrelation between TGFB1 and viral RNA among group IIb. 
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Figure 9a: Correlation between CXCL10 and viral RNA among group I

 

Figure 9b: Correlation between CXCL10 and viral RNA among group IIb. 

 

 

 
Figure 10: ROC curve analysis for CXCL10 and TGFB1 among non-responder patients 
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Tabels 

Table (1): Demographic data of the different studied groups:- 

Characteristic Group (I)  
  

Group (II) Group (III) p value 
Group (IIa) Group (IIb)  

Age (years) 
  Mean ± SD 
Range 

 
54.26 ± 16.59 

26-80 
 

 
53.80 ± 17.13 

26-75 

 
57.06 ± 17.26 

27-81 

 
47.75 ± 19.34 

21-75 

 
0.431 

Gender 
Male 
Female 

 
15(50.0%) 
15(50.0%) 

 
7(46.7%) 
8(53.3%) 

 
8(53.3%) 
7(46.7%) 

 
10(50.0%) 
10(50.0%) 

 
0.988 

 

Table (2): Comparison of different studied groups regarding to hematological parameters:- 

Characteri
stic 

Group (I) Group (II) Group 
(III) 

p value 
Group (IIa) Group (IIb) 

Hb (g/dl)  
Mean ± SD 
 
Range 

 
10.94 ±2.08 

 
8.8-13.02 

 

 
11.36 ± 
1.54 
 
9.8-12.9 

 
11.65 ±2.67 

 
8.9-14.3 

 
12.40 ± 
1.19 

 
11.2-13.5 

 

(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(I
II) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.502 0.253 0.011* 0.680 0.119 0.260 

WBCs 
 (x103 /µl) 
Mean ± SD 
Range 
 
 

 
9.41 ± 4.18 

 
5.31-13.5 

 
7.26 ± 1.54 

 
5.72-8.8 

 
 

 
9.71 ± 5.93 

 
3.78-15.6 

 
6.91 ± 1.95 

 
4.69-8.86 

 
(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.079 0.805 0.026* 0.083 0.792 0.035* 

PLT (x103 
/µl) 
Mean ± SD 
Range 
 

 
219.67 ± 
91.54 

128-311 

 
261.33 ± 
81.53 

179-342 

 
208.73 ± 
56.32 

152-265 

 
278.95 ±  
55.59 

223-334 

 
(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.087 0.651 0.009* 0.062 0.500 0.008* 

INR 
Mean ± SD 
 
Range 
 

 
1.21 ± 0.27 

 
0.94-1.28 

 
1.12 ± 0.11 

 
1.01-1.23 

 
1.31 ± .47 

 
0.84-1.78 

 
1.06 ± 0.07 

 
0.99-1.13 

 
(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.274 0.239 0.049* 0.051 0.503 0.007* 

 

Hb: hemoglobin, PLTs: platelets, WBCs: white blood cells, INR: international normalized ratio. * 
Statistical significance p< 0.05 
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Table (3):  Comparison between different studied groups regarding liver function testtests:- 

Characteri
stic 

Group (I) Group (II)  
Group 
(III) 

p value 
Group (IIa) Group (IIb) 

DB 
(mg/dl) 
Mean ± 
SD 
Range  
 

 
0.43 ± 0.27 

0.16-0.7 

 
0.21 ±0.09 

0.12-0.3 

 
0.44 ±0.31 
0.13-0.75 

 
0.28 ± 0.18 

0.1-0.46 
 

 

(I)vs(I
Ia) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.007* 0.802 0.030* 0.010* 0.473 0.039* 

TB (mg/dl) 
Mean ± 
SD 
Range  

 
1.25 ± 0.69 
0.56-1.94 

 
0.72 ± 0.21 
0.49-0.93 

 
1.27 ± 0.72 
0.55-1.99 

 
 

 
0.76 ± 0.26 

0.5-1.02 

 
(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.004* 0.878 0.003* 0.008* 0.845 0.008* 

AST (U/L) 
Mean ± 
SD 
 
Range  

 
80.96 ± 
25.59 

47-115 

 
18.0 ± 5.03 
14-28 
 

 
180.33 ± 

59.77 
91-299 

 
16.0 ± 4.98 

12-25 

 
(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.616 0.015* 0.761 0.011* 0.835 0.012* 

ALT (U/L) 
Mean ± 
SD 
 
Range  
 

 
67.76 ± 
20.70 
40-99 

 
18.80 ± 

1.86 
17-23 

 
122.20 ± 

40.15 
67-228 

 
19.70 ± 

1.92 
18-21 

 

 
(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.181 0.099 0.241 0.030* 0.872 0.031* 

ALB (g/dl) 
Mean ± 
SD 
Range  

 
3.35 ± 0.64 

2.7-4.0 

 
3.76 ± 0.33 

3.4-4.0 

 
3.39 ± 0.62 

2.7-4.0 

 
3.63 ± 0.49 

3.1-4.3 

 
(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.023* 0.829 0.096 0.073 0.475 0.224 
DB: direct bilirubin, TB: total bilirubin, AST: aspartate transaminase, ALT: alanine transaminase, 
ALB: albumin.* Statistical significance p< 0.05. 

Table 4 Comparison of PCR level of HCV in different studied groups 

Characteri
stic 

Group (I) 
 

Group (II)  Group(
III) 
 

p value 
Group(IIa) Group 

(IIb)  
PCR of 
HCV ( 
Iu/ml 

) 
Mean ± SD 

 
127030.69
± 
220887.01 

 
000000 

 
266432.50 
±241692.2
2 

 
000000 

<0.00001* 
(I)vs(II
a) 

(I)vs(II
b) 

(I)vs(II
I) 

(IIa)vs
(IIb) 

(IIa)vs
(III) 

(IIb)vs
(III) 

0.02* 0.018* 0.011* <0.000
1* 

1.00 <0.000
1* 

 
* Statistical significance p< 0.05. 
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Table 4: Comparison of CXCL10 and TGFB1 in the different studied groups:- 

characteristi
c 

Cases  Group 
(III) 

p value 
 
Group 

(I) 
 

 
Group 

(IIa) 
 

 

 
Group 
(IIb) 

 

CXCL10 
(pg/ml) 

Mean ± SD 
 

Range 

 
225.87 

±  
201.24 
20-700 

 

 
144.80 

± 
170.77 
19-500 

 
369.80±  
218.43 

 
94-800 

 
95.25 ± 
64.41 

 
0.05-249 

< 0.0001* 
(I)vs(
IIa) 

(I)vs(IIb
) 

(I)vs(
III) 

(IIa)vs(II
b) 

(IIa)v
s(III) 

(IIb)vs(II
I) 

0.014
7* 

0.011* 0.012
* 

0.001* 0.410 < 
0.0001* 

TGFB1 
(ng/ml) 

Mean ± SD 
Range 

 
12.10 
± 5.72 
0.04-

24 
 

 
8.52 ± 
9.64 

0.003-
20 

 
25.26 ± 

7.42 
13-37 

 
7.65 ± 
6.23 

0.05-16 

< 0.0001* 
(I)v
s(IIa
) 

(I)vs(IIb) (I)vs(
III) 

(IIa)vs(II
b) 

(IIa)v
s (III) 

(IIb)vs(II
I) 

0.11
6 

< 0.0001* 0.033
* 

< 
0.0001* 

0.719 < 
0.0001* 

CXCL10: C-X-C motif chemokine ligand 10, TGFB1:Transforming Growth Factor Beta 1.* 
Statistical significance p< 0.05. 


