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Background: Hepatitis C virus (HCV) infection is an important contributor for acute 

and chronic liver disorders. Drug acting antivirals (DAAs) are compounds; as 

sofosbuvir and daclatasvir; target HCV replication cycle to inhibit viral replication and 

promote gradual clearance of the virus by death of infected cells. Pro-inflammatory 

cytokines; as interleukin-6 (IL-6) and Transforming growth factor β (TGF- β); are 

induced by HCV viral dsRNA and proteins. Objective: To declare if there is a 

relationship between serum IL-6 and TGF- β levels and response to DDAs in chronic 

HCV patients. Methodology: Forty patients with Chronic HCV were involved. PCR for 

detection of viral activity was performed before treatment, 12 weeks after the end of 

treatment. According to PCR results, patients were divided into: 2 non-responders and 

33 sustained virologic responders (SVR). 14 healthy individuals were included as a 

control group. Total bilirubin, direct bilirubin, albumin, AST, ALT, ALP, urea, 

creatinine, prothrombin time, prothrombin concentration and international 

normalization ratio (INR) were reported. The serum levels of IL-6 and TGF-β were 

measured using ELISA kits. Results: In patients with SVR and control groups, mean 

levels of ALT, AST, albumin, total bilirubin and ALP were within normal range. In naïve 

CHC patients, the mean levels of ALT, AST and total bilirubin were increased, but mean 

levels of albumin and ALP were within normal range.  IL-6 and TGF-β levels decreased 

significantly after treatment in SVR group. Conclusion: Virological response during 

HCV therapy was associated with decrease in IL-6 and TGF-β levels. 

 
INTRODUCTION 

 

Hepatitis C virus (HCV) infection is an important 

contributor for both acute and chronic liver disorders 
1
. 

According to the World Health Organization (WHO), 

about 71 million patients are infected with HCV and 

may expose to develop catastrophic liver disorders as 

liver cirrhosis and hepatocellular carcinoma (HCC); 

both of which may become fatal 
2
. 

Hepatitis C virus (HCV) infection is prevalent at the 

highest rate in Egypt globally, where it is linked to 

serious illness and financial costs 
3
. So, it became a 

national medical concern to eradicate HCV 
4
. Hepatitis 

viruses cause 1.34 million deaths, which is similar to 

other diseases as TB and AIDS
1
.   

HCV prevalence is 14.7% in Egypt; nearly 1 among 

10 people; their age range between 15 at 59 have HCV 

which is extremely contagious. The prevalence of HCV 

ranges between 1% and 2% in other nations and may 

reach in some areas to 3% 
5
. 

According to the Ministry of Health, hepatitis C 

prevalence rate fell from 7 % in 2018 to 2% in 2021 
6
. 

According to Khaled Mogahed, the Ministry of Health's 

spokesperson, on February 6, 2021, 70 million adults 

over the age of 18 underwent examinations as part of 

the Egyptian President Abdel Fatah al-Sisi motivate to 

eliminate Hepatitis C and diagnose the diseases early 
6
.  

There are eight genotypes of HCV that vary in 

accordance to geographic areas, particular symptoms, 

and response to treatment 
7,8

. Nearly 90% of HCV 

isolates from Egypt are subtype 4a, which is less 

responsive to interferon therapy compared to other 

genotypes 
9
.  

Drug acting antivirals (DAAs) are compounds that 

specifically target nonstructural viral proteins, 

preventing viral infection and replication. The DAAs 

agents now target HCV replication cycle to inhibit viral 

replication and promote gradual clearance of the virus 

by death of infected cells 
10

.  

In some populations, sustained virological response 

(SVR) rates for HCV treatment with (DAA) regimens 

have reached 90-95% 
11

. This is explained by the fact 

that immune responses of the host are released from 
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suppressor effect of the virus by DAAs, enhancing the 

effectiveness of HCV treatments 
12

.  

Surprisingly, numerous studies have demonstrated 

that DAA can not only safely and effectively eradicate 

HCV but also achieve some additional advantages when 

compared to interferon, like liver function damage 

repairing, recovering from metabolic impairment, and 

restoring immunity dysfunction due to HCV infection. 

Additionally, the number of patients who experience 

adverse effects is significantly lower 
13

.  

When compared to people without the disease, 

studies show that people with chronic hepatitis C have 

higher serum levels of cytokine 
14

.  

Pro-inflammatory chemokines and cytokines are 

induced by HCV viral dsRNA and proteins. The core 

protein of HCV activates the STAT3 (signal transducer 

and activator of transcription proteins) signaling 

pathway inducing production of inflammatory 

cytokines
15

.  

Interleukin 6 (IL-6) has anti-inflammatory and pro-

inflammatory properties. Human IL-6 is a glycosylated 

protein, produced by T cells, B cells, fibroblasts, and 

macrophages, weighting 26 kD molecularly and located 

at 7p21 chromosome. IL-6's progenitor peptide has 212 

amino acids. Important transcriptional organizing 

elements in the IL-6 gene promoter region are regulated 

by nuclear factor kappa B (NF-κB), activating protein-1 

(AP1), and other proteins 
16,17

.   

The primary role of IL-6 is hepatic reaction to 

infections and generalized inflammation 
18

.  

By affecting the polarization and functioning of Th-

1 cells and the lytic capacity of CD8 T cells, over-

expression of IL-6 may, through a variety of 

mechanisms, promote viral persistence and chronicity
19

.  

Transforming growth factor beta (TGF- β) is a 

cytokine with profibrogenic, immunosuppressive and 

anti-inflammatory properties and its over-expression is 

tangled in a variety of processes of liver disease. To 

maintain homeostasis of tissues, all of these actions 

must be balanced 
20

.  

The TGF- β is produced by regulatory T 

lymphocytes (T-regs), which also activate macrophages 

and regulate the activity of many immune cells using 

various mechanisms. TGF- β prevents T lymphocyte 

proliferation and activation, so it prevents CD4+ T 

lymphocytes from differentiating into Th1 cells and 

CD8+ T lymphocytes from becoming cytotoxic 
21

.  

The aim of this work was to declare if there is a 

possible relationship between serum cytokine levels and 

response to DDAs in chronic hepatitis C patients 

through assessment of serum levels of IL-6 and TGF- β 

before (naive) and after successful treatment (sustained 

responders) with (sofosbuvir +daclatasvir) for 3 months 

regimen in patients with chronic hepatitis C and also 

through evaluation of the relationship between levels of 

IL-6 and TGF-β and response to DAAs. 

 

METHODOLOGY 
 

Study design and population 

This study was performed at the Department of 

Medical Microbiology and Immunology, Faculty of 

Medicine and at the Outpatient Clinic of Tropical 

Medicine Department at AL-Rajhi-Liver Hospital, 

Assiut University. This cohort study (Gov ID: 

NCT03882307) was conducted on a total of 40 chronic 

HCV patients, presenting to the Outpatient Clinic of 

Tropical Medicine Department at AL-Rajhi-Liver 

Hospital, Assiut University from September 2020 to 

June 2021, to be treated with sofosbuvir (SOF) (400 mg 

once per day) and daclatasvir (DCV) (60 mg once per 

day) for 3 months. Control group included 14 healthy 

subjects. PCR for detection of viral activity was 

performed before treatment, 12 weeks after the end of 

treatment. 

Forty patients fulfilled the inclusion and exclusion 

criteria. 

According to The Egyptian Treatment Guidelines 

For HCV; inclusion criteria were HCV RNA positivity, 

treatment-naïve, age from 18 to 70 years, any body 

mass Index (BMI), and all fibrosis stages. Exclusion 

criteria were serum albumin less than 2.8 g/dl, direct 

serum bilirubin greater than 2 mg/dl, serum creatinine > 

2.5 mg/dL, platelets count less than 50 000/mm
3
, 

international normalization ratio (INR) greater than or 

equal to 1.7, ascites or history of ascites, hepatocellular 

carcinoma (HCC), hepatic encephalopathy or history of 

hepatic encephalopathy, and inability to use effective 

contraception or pregnancy
22

. 

All included patients were positive for HCV 

antibodies by ELISA and HCV RNA by real time PCR 

(RT-PCR). 

Control group included 14 healthy controls ;6 female 

and 8 male patients. Healthy blood donors were 

included as controls; they were attending blood bank of 

Assiut University Hospital during the study period. 

They were negative for known serologic markers of 

hepatitis (B & C) including hepatitis B surface antigen 

and antibodies to HCV. 

Ethical aspect 

After receiving informed consent, patients were 

authorized to participate in the study. The standard of 

patients’ care got in the hospital was never impacted by 

their unwillingness to participate in the study. The study 

protocol was approved by the local ethical committee in 

7/4/2019 with (IRB) no:17100703. 

All patients were subjected to history taking, clinical 

examination, abdominal ultrasonography, Liver function 

tests and measurement of IL-6 and TGF-β 

The serum levels of IL-6 and TGF-β were measured 

from all research groups using Enzyme Linked 

Immunosorbent Assay kits (Bioassay Technology  
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Laboratory, Shanghai Korain Biotech Co., Ltd.) 

according to manufacturer's instructions.  

Statistical analysis:  

For each group; the mean and standard deviation 

values were computed. Using the Shapiro-Wilk and 

Kolmogorov-Smirnov tests to determine normality, a 

non-parametric (not normal) distribution was found. 

Continuous data were expressed as the mean ± SD and 

range, and categorical data were expressed as number 

and percentage. Kruskal Wallis test was used to 

compare between more than two groups in non-related 

samples. Mann Whitney test was used to compare 

between two groups in non-related samples. Spear man 

test was used for correlation coefficients. The 

significance level was set at P < 0.05. Statistical 

analysis was performed with IBM
®
 SPSS

®
 Statistics 

Version 26 for windows. 

 

 

 

RESULTS 
 

Patients were divided into3 groups: 

1. Group I included all 40 chronic HCV-infected 

patients before initiation of DAA treatment (Naïve 

CHC); 22 female and 18 male patients. 

2. Group II included 33 patients with sustained viral 

response (SVR) 3 months from the end of 

treatment; 19 female and 14 male patients. 

3. Group III included 2 patients with positive HCV 

RNA 3 months from the end of treatment (non-

responder); 2 male patients. 

Demographic data of patients and control groups 

Ages and sex of patients infected with HCV were 

reported during collection of samples. There were 2 

male non-responders, the mean age ±SD (58.5± 7.77). 

The mean age of SVR patients was younger than non-

responders& the response to treatment was more in 

females (57.58%) than in males with no statistically 

significant difference as shown in table (1). 

 

Table 1: Age & Sex characteristics of naïve, SVR and control groups 

 Naïve(No.=40) SVR(No.=33) Control (No.=14) p-value 

Mean±SD Mean±SD Mean±SD 

Age 40.05±14.6 39.96±14.98 32.5±9.08 0.317 

Sex No. % No. % No. %  

Male 18 45.00 14 42.42 8 57.15 0.642 

Female 22 55.00 19 57.58 6 42.85 

 

Kruskal Wallis test was used to compare between 

all groups about age variable, where used Chi-square 

test to compare between all groups. 

In patients with SVR and control groups, mean 

levels of ALT, AST, albumin, total bilirubin and ALP 

were within normal range. In naïve CHC patients, the 

mean levels of ALT, AST and total bilirubin were 

increased, but mean levels of albumin and ALP were 

within normal range.  

There was a highly statistically significant difference 

between naïve and SVR and between naïve and control 

for total bilirubin, direct bilirubin, AST, ALT and 

creatinine  

There was a statistically significant difference 

between naïve and SVR for ALP and prothrombin time, 

between naïve and control for urea and prothrombin 

time and between SVR and control for AST and 

creatinine as shown in table (2). 

 

Table 2: Laboratory data of naïve, SVR and control groups 

Laboratory variables 
Normal 

value 

Naïve CHC 

(n=40) 

SVR 

(n=33) 

Control 

(n=14) P1- value P2-value 
P3-

value 
Mean±SD Mean±SD Mean±SD 

PCR (IU/ml) Nil 551675±166362.7 0±0 0±0 - - - 

Total Bilirubin (mg/dl) 0.1-1.2 1.78±0.996 0.73±0.29 0.597±0.29 <0.001** <0.001** 0.139 

Direct Bilirubin (mg/dl) 0.1-0.3 0.93±0.62 0.23±0.12 0.18±0.059 <0.001** <0.001** 0.368 

Albumin (g/dl) 3.5-5.5 4.68±0.48 4.55±0.495 4.37±0.62 0.227 0.127 0.401 

AST (U/L) 10-40 50.03±21.23 18.24±4.67 13.18±2.55 <0.001** <0.001** 0.003* 

ALT (U/L) 7-55 79.97±15.74 13.1±4.32 11.64±2.21 <0.001** <0.001** 0.196 

ALP (U/L) 44-147 72.55±13.11 64.88±10.18 67.07±16.59 0.007* 0.155 0.981 

Urea (mg/dl) 8-20 15.295±2.69 14.21±2.7 12.8±1.69 0.089 0.004* 0.133 

Creatinine (mg/dl) 0.7-1.3 1.13±1.18 0.85±0.079 0.78±0.05 <0.001** <0.001** 0.003* 

Prothrombin time (seconds) 9.5-13.5 12.22±1.002 11.46±0.99 11.69±0.84 0.002* 0.029* 0.442 

Prothrombin Concentration 75-140 98.76±13.72 97.16±12.88 95.54±10.61 0.657 0.622 0.935 

INR 0.9-1.3 0.94±0.08 0.96±0.07 0.94±0.065 0.185 0.945 0.277 

P1, P2 & P3 calculated by Mann Whitney test   P1-value between naïve CHC and SVR 

P2-value between naïve CHC and control   P3-value between SVR and control 
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In non - responders, the mean levels of ALT were increased, while the mean levels of AST, albumin, ALP, total 

bilirubin and other laboratory variables were within normal range as shown in table (3). 

 

Table 3: Laboratory data of non-responders. 

Laboratory variables Normal value Mean±SD 

PCR (IU/ml) Nil 680000± 49497.48 

Total Bilirubin (mg/dl) 0.1-1.2 1.1 ±0.28 

Direct Bilirubin (mg/dl) 0.1-0.3 0.21±0.02 

Albumin (g/dl) 3.5-5.5 4.8±0.14 

AST (U/L) 10-40 39.45±1.2 

ALT (U/L) 7-55 82.75±8.27 

ALP (U/L) 44-147 83.05±7.28 

Urea (mg/dl) 8-20 13.35±0.78 

Creatinine (mg/dl) 0.7-1.3 0.83±0.085 

Prothrombin time (seconds) 9.5-13.5 11.2±0.99 

Prothrombin Concentration 75-140 106.3±9.19 

INR 0.9-1.3 1.2±0.028 

 

Assessment of serum IL-6 and TGF-β levels using ELISA 

 
Fig. 1: Mean concentration of serum IL-6 in studied groups. 

 

 

The mean concentration of serum IL-6 was the highest in non-responder group then Naïve CHC group then control 

with the least mean value detected in SVR as shown in fig. (1). 

 

 
Fig. 2: Mean concentration of serum TGF-β in studied groups. 
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The mean concentration of serum TGF –β was the 

highest in non-responder group then Naïve CHC then 

control group with the least mean value detected in SVR 

as shown in fig. (2). 

There was a highly statistically significant difference 

for IL-6 and TGF-β between naïve, SVR and control 

groups as shown in table (4). 

 

Table 4: Serum IL-6 and TGF –β levels in naïve, SVR and control groups 

 
Naïve No=40 SVR No=33 Control No=14 

p-value 
Mean ± SD Mean ± SD Mean ± SD 

IL-6 (pg./mL) 122.07±36.32 72.91±14.396 92.58±19.19 <0.001** 

TGF –β (pg./mL) 618.58±171.039 486.46±131.85 519.63±131.97 0.001** 
Kruskal Wallis test was used to compare between all groups. 

** There is a high significant statistical difference (p<0.001) 

 

Serum IL-6 and TGF –β levels of 2 non-responders 

were 142.95±5.44 and 645.1± 39.88 respectively. 

There was a high statistically significant difference 

for IL-6 between control and SVR, between SVR and 

naïve (p<0.001) and a statistically significant difference 

between control and naïve (p<0.05). There was a high 

statistically significant difference for TGF-β between 

SVR and naïve (p<0.001), as shown in table (5). 

 

Table 5: Comparison between control, SVR and naïve groups as regard serum IL-6 and TGF-β levels 

Il-6 (pg./ml) Control (92.58±19.19) SVR (72.91±14.396) Naïve (122.07±36.32) 

Control -   

SVR 0.001** -  

Naïve 0.009* <0.001** - 

TGF-β (pg./ml) Control 

(519.63±131.97) 
SVR 

(486.46±131.85) 
Naïve 

(618.58±171.039) 

Control -   

SVR 0.213 -  

Naïve 0.058 <0.001** - 

Mann-Whitney test was used for comparison between each two groups 

* There is a significant statistical difference (p<0.05) 

** There is a high significant statistical difference (p<0.001) 

 

There was a positive significant correlation between prothrombin concentration and IL-6 and between AST and IL-6 

among control group as shown in table (6). 

 

Table 6: Correlation of serum IL-6 level with laboratory data of control, naïve and SVR 

Laboratory variables 

IL-6 

Control(n=14) Naïve CHC (n=40) SVR (n=33) 

r P r P R P 

PCR (IU/ml) - - -0.306 0.054 - - 

Total Bilirubin (mg/dl) -0.031 0.916 0.092 0.572 -0.046 0.799 

Direct Bilirubin (mg/dl) 0.410 0.145 0.082 0.615 0.083 0.644 

Albumin (g/dl) -0.130 0.658 0.086 0.600 -0.028 0.878 

AST (U/L) 0.579 0.030* 0.035 0.829 -0.011 0.952 

ALT (U/L) 0.373 0.189 -0.202 0.211 0.010 0.955 

ALP (U/L) -0.178 0.542 -0.174 0.283 0.154 0.392 

Urea (mg/dl) -0.486 0.078 0.053 0.747 -0.276 0.120 

Creatinine (mg/dl) 0.272 0.346 -0.213 0.186 -0.069 0.704 

Prothrombin time (seconds) -0.029 0.923 -0.049 0.764 0.292 0.099 

Prothrombin Concentration 0.657 0.011* -0.137 0.399 -0.289 0.102 

INR 0.148 0.613 -0.026 0.872 -0.314 0.075 

Used Spear man correlation coefficients.  

* There is a significant statistical difference (p<0.05) 

r = correlation 
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There was a negative significant correlation between 

AST and TGF-β and between INR and TGF-β among 

control group and there was a negative significant 

correlation between AST and TGF-β among naïve 

group as shown in table (7). 

 

 

Table 7: Correlation of serum TGF-β level with laboratory data of control, naïve and SVR 

Laboratory variables 

TGF-β 

Control (n=14) Naïve CHC (n=40) SVR (n=33) 

r P r P r P 

PCR (IU/ml) - - 0.149 0.359 - - 

Total Bilirubin (mg/dl) -0.131 0.656 -0.277 0.083 -0.182 0.311 

Direct Bilirubin (mg/dl) -0.122 0.678 -0.119 0.466 -0.122 0.499 

Albumin (g/dl) -0.165 0.572 -0.023 0.889 0.058 0.750 

AST (U/L) -0.541 0.046* -0.331 0.037* 0.312 0.077 

ALT (U/L) 0.022 0.940 -0.148 0.362 -0.106 0.557 

ALP (U/L) -0.427 0.128 -0.180 0.267 -0.029 0.872 

Urea (mg/dl) 0.345 0.226 -0.107 0.512 -0.038 0.833 

Creatinine (mg/dl) -0.086 0.769 -0.184 0.255 -0.091 0.615 

Prothrombin time (seconds) -0.447 0.109 0.066 0.686 -0.165 0.359 

Prothrombin Concentration -0.358 0.208 0.084 0.607 0.104 0.565 

INR -0.577 0.031* -0.139 0.392 0.088 0.627 
Used Spear man correlation coefficients. 

* There is a significant statistical difference (p<0.05) 

r = correlation 

 

 

DISCUSSION 
 

In Egypt, HCV infection is regarded as a serious 

medical problem. For the treatment of HCV, a dual 

regimen of sofosbuvir and ribavirin is currently 

accessible
23

 .  

The first aim of this study was to measure serum 

levels of IL-6 and TGF-β in naïve CHC (group I), 

patients who received direct antiviral therapy showing 

SVR (group II), non-responders (group III) and healthy 

controls (group IV), aiming to prove whether there is 

association between these cytokines and the response to 

DAA in HCV infection. 

The present findings showed that the mean age of 

the HCV naïve patients was higher than that of  patients 

with SVR and controls but  the mean age of the HCV 

non-responder patients was the highest.This may be 

because the disease takes a long time to develop and 

become complicated 
24

. 

According to the gender of HCV infected 

individuals, this virus affects females more than males 

(female 55% vs male 45%). The current study  agreed 

with Jamil & Ahmad 
25

 and Muslim 
26

 from Baghdad 

and  Wasit governorates respectively , while higher 

distribution of HCV infection  in male than in females 

was reported in other studies 
27

.   

In the present study, laboratory data were collected. 

ALT levels were higher in HCV naïve patients than 

patients with SVR and controls but ALT levels were the 

highest in HCV non-responder patients. AST levels 

were higher  in HCV naïve patients than patients with 

SVR and controls , while albumin was in normal ranges 

in all studied groups.These findings were consistent 

with those reported by Hetta et al. 
28

 who stated that 

ALT and AST levels were higher in naïve CHC 

followed by SVR group and lastly controls . This could 

be explained by the fact that albumin reflects nutritional 

condition synthetic function of the liver whereas AST 

and ALT levels during HCV infection indicate active 

hepatic inflammation and tissue destruction 
29

.  

In the current study , serum IL-6 level was measured 

by indirect ELISA and the level was the highest in non-

responders, then naïve HCV group , then controls with 

the least mean value detected in SVR with statistically 

significant differences between these values. Baseline 

IL-6 levels were significantly higher in patients than 

control group. This finding was in harmony with the 

other studies 
30

. Also, studies by Mohamed et al. 
31

 

showed that following ribavirin and pegylated IFN- α 

therapy, non-responders had significantly higher serum 

IL6 levels than responders.This may be explained by  

altering theraputic response by  IL-6 levels through 

activating STAT3 via phosphorylation in hepatic stellate 

cells and by boosting their viability and proliferation. 

The proapoptotic and antiviral genes are induced after 

IFN- α activates STAT3, which may explain IFN- α 's 

anticancer and antiviral effects in the liver 
32

.  

In the current study, serum TGF-β level was 

measured by indirect ELISA and the level was the 
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highest in non-responders, then naïve CHC group , then 

controls with the least mean value detected in SVR 

.Also, serum TGF-β level was only significantly higher 

in naïve CHC patients vs.  SVR (P value < 0.001). 

The HCV patients had higher mean TGF- β 

concentrations than the control group. This indicated 

that hepatocytes damage or inflammation during HCV 

infection is caused by immune response suppression, 

which is symbolised by T-cell escape. Therefore, this 

inhibitory activity may worsen the condition and cause 

chronicity that leads to HCC 
33

. 

Pereira et al. 
22

 observed that T-regs have been 

revealed to block T-cell immunological responses by 

inducing cytokines secretion, particularly TGF- β which 

act as an effector cytokine explainning why HCV 

persists over time. 

Another finding made by Mehmedović et al. 
34

 

found that this cytokine was regarded as a crucial 

indicator for evaluating fibrosis and inflammatory 

activity in the assessment of chronic hepatic damage. As 

well as, Presser  et al. 
35

 demonstrated that replication of 

HCV-RNA is positively regulated by TGF-β. Also, 

studies of Benzoubir et al. 
36

 and  Schon & Weiskirchen 
33

 concluded that HCV core protein increases the level 

of active TGF-β in hepatoma cells of mutant mice.  

In our study, multi-comparison was done for IL-6 

and TGF-β in control, naïve and SVR groups, 

correlation between IL6 and TGF- β serum level with 

laboratory data was also done.There was a significant 

positive correlation between IL-6 level and each of AST 

and prothrombin concentration  in control group.This is 

in harmony with Nakagawa et al. 
37

 while in 

disagreement with Mohamed et al. 
31

 who reported a a 

negative correlation between the serum IL6 level and 

AST and Elgonimy et al. 
38

 who reported no correlation 

between IL6 level and prothrombin concentration.  In 

the present study, there was a significant negative 

correlation between TGF-β level and each of AST and 

INR in control group and  between TGF-β level and 

AST in naïve CHC group .This is in disagreement with 

Abdeen et al. 
39

 and Elbanan et al. 
40

 who reported a 

high significant correlation between TGF-β level and 

each of ASTand INR respectively. The disparity in 

sample sizes could be the cause of this disagreement in 

correlation. 
39

  

 

CONCLUSION 
 

Virological response during HCV therapy was 

associated with decrease in IL-6 level. The mean levels 

of IL-6 and TGF-β were significantly higher in patients 

than SVR and control. The results have significant 

implications on the role of DAA on the levels of IL-6 

and TGF-β. IL-6 and TGF-β could be used for 

prediction of HCV response to SOF/DCV therapy, 

through the significant statistical correlation between 

SVR and naïve (p value <0.001**). The reduction in the 

serum IL-6 levels and TGF-β following successful anti-

viral treatment were associated with the clearance of 

infection. 
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