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Abstract: Background: HCV is a global health problem and the World Health Organization estimates that at least 
170 million people representing approximately 2% of the world’s population are infected with HCV worldwide, 
with most of these concentrated in developing countries. In Egypt there is high prevalence of hcv (~14.7 %), with 
high proportion of patients with genotype 4 have a low response rate to antiviral therapy Until recently, the standard 
of care for CHC was lengthy dual therapy with pegylated interferon plus ribavirin with modest success rates ~50 % 
of patients, severe adverse events and variation in treatment response between genotypes. IL29 is a small-molecular 
weight protein (22 kDa) helical structure which was functionally described as an ‘inflammatory’ chemokine IL 29 
can be induced by hepatocytes and other cell types within the liver, including Kupffer cells, stellate cells and 
dentrtic cells that may be considered as the main producer (Bolen et al., 2014). IL-29 inhibits the replication of HCV 
IP10 is a small-molecular weight protein (10 kDa) which was functionally described as an ‘inflammatory’ 
chemokine IP-10 plays an important role in the pathogenesis of HCV infection. In HCV infection, the inflammatory 
cells that infiltrate the liver are mainly antigen-nonspecific T-helper 1 (Th1) lymphocytes. Aim: This study aimed to 
the aim of this work is to assess the value of pretreatment measurement of serum level of interleukin 29 and serum 
interferon gamma inducible protein 10 (ip-10) on the response of treatment of interferon therapy in patients 
suffering from CHC. Patients and Methods: 60 patients with CHC subdivided into 2 groups according to response 
to interferon therapy and 30 healthy controls. The serum IL-29 and IP-10 levels were measured by enzyme-linked 
immunosorbent assay (ELISA). Pretreatment viral load was done in CHC patients in addition to viral load after 12 
weeks of treatment was done for responders only, serum AST, ALT, ALP, were measured in all population. 
Results: The results showed highly statistically significant difference regarding pretreatment viral load between 
responders and non responders, statistically significant difference among all studied groups regarding their serum 
(IL29), and serum IP-10they had negative no statistically significant correlation with each other. Serum IP-10 and 
serum IL-29 had negative no statistically significant correlation with each other. ROC curve analysis using a cut off 
value of serum IP-10 >0.6 ng/ml for accurate prediction non responders and cut off of for accurate prediction of 
responders for serum IP-10 levels was identified to be >1.41 ng/ml. while for serum IL-29 the best cut off fro 
prediction of responders >>1.4 ng/ml was a good pretreatment selection of responders to treatment and cut off level 
for IL-29 >=2.83 ng/ml for pretreatment selection of responders, while for pretreatment Viral load the best cut off 
value for discrimination between responders and non responders was >1400 IU/ml These cut –off value were found 
to be sensitive and specific for prediction of response treatment in patients with CHC. Conclusion: The results 
suggested that pretreatment measuremrnt the serum IP-10 and serum IL-29 can be used as predictors for response of 
treatment in patients with CHC.  
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1. Introduction: 

HCV is a global health problem and the World 
Health Organization estimates that at least 170 million 
people representing approximately 2% of the world’s 
population are infected with HCV worldwide, with 
most of these concentrated in developing countries (1). 
In Egypt there is high prevalence of hcv (~14.7 %), 
with high proportion of patients with genotype 4 have 
a low response rate to antiviral therapy (2).  

Until recently, the standard of care for CHC was 

lengthy dual therapy with pegylated interferon plus 
ribavirin with modest success rates ~50 % of patients, 
severe adverse events and variation in treatment 
response between genotypes (3).  

Later years have seen the forthcoming of the new 
direct acting antivirals (DAA), and all current 
treatment recommendations for CHC patients from the 
European Association for the Study of the Liver 
contain at least one DAA (4). 

Development of viral resistance to DAAS and 



 Nature and Science 2018;16(7)   http://www.sciencepub.net/nature 

 

30 

also being quite expensive and not supported by 
National Health Insurance in every country (5). 

Therefore peg-IFN/RBV treatment still has a role 
to play in treatment of patients with CHC, and the 
need for markers that can predict successful treatment 
outcomes to peg-INF-α/RBV are still needed, and 
great effort has been put into identifying biomarkers to 
predict rapid virological response (5). 

Of the most promising chemokine biomarkers 
candidate are serum IL 29 (6), and serum (IP-10) (7). 
IL29 is a small-molecular weight protein (22 kDa) 
helical structure which was functionally described as 
an ‘inflammatory’ chemokine (8). 

IL 29 can be induced by hepatocytes and other 
cell types within the liver, including Kupffer cells, 
stellate cells and dentrtic cells that may be considered 
as the main producer (9). IL-29 inhibits the replication 
of HCV (10). 

IP10 is a small-molecular weight protein (10 
kDa) which was functionally described as an 
‘inflammatory’ chemokine (8).  

IP10 is produced by hepatocytes and sinusoidal 
endothelial cells (11). The expression of IP10 in the 
liver can be induced directly by HCV itself, also, HCV 
proteins such as NS5A and core, alone or in 
combination with proinflammatory cytokines, can 
induce IP-10 gene expression and secretion in human 
hepatocyte derived cells (12). 

IP-10 plays an important role in the pathogenesis 
of HCV infection. In HCV infection, the inflammatory 
cells that infiltrate the liver are mainly antigen-
nonspecific T-helper 1 (Th1) lymphocytes. (13). 

This immune reaction results in ongoing tissue 
damage and progressive liver disease (14). 
The aim of this work is: 

To assess the value of pretreatment measurement 
of serum level of interleukin 29 and serum interferon 
gamma inducible protein 10 (ip-10) on the response of 
treatment of interferon therapy in patients suffering 
from CHC. 
 
2. Patients and methods 
Study population: 

This study is a prospective case – control study 
which will take place in the clinical pathology 
department faculty of medicine for girls Alazhar 
University. The study carried out on 60 patients 
suffering from CHC receiving treatment in form of 
pyglated interferon and ribavirin in addition to 30 
apparently healthy individuals referred as a control 
group. 
The studied patient's were divided into 3 groups: 

Group I: included 20patients with CHC not 
responding for treatment (9 males and 11 females), 
their ages ranged between 21 – 69 years. 

Group II: included 40 patients with CHC patients 

responding for treatment (24 males and 16 females), 
their ages ranged between 18 – 66 years. 

Group III: Included 30 ages and sex matched 
apparently healthy volunteers. (15 male and 15 
females), their ages ranged between 18 – 67 years. 
Sampling:  

For all subjects, the followings were done: 
Bloodsample were collected from each 

individual under aseptic condition by clean 
veinupuncture without venous stasis. All studied cases 
were subjected to detailed history taking, thorough 
clinical examination, and laboratory investigation with 
emphasize on: 

Lab Investigations: 
A- Serum AST, ALT, ALP 
B- Pretreatment viral load and after 12 weeks of 

treatment by PCR. 
C- Serum IP10: It was detected by Elisa kits 

(Human interferon induced protein 10 (IP10) ELISA, 
Glory science Co., Ltd). 

D- Serum interlukin 29 (IL29) by Elisa kits 
(Human interlukin 29 (IL29) ELISA, Glory science 
Co., Ltd).  

ELISA for quantitation of serum Ip10: 
Statistical analysis: 

The SPSS statistical software package 
version20.0 (Armonk, NY: IBM Corp) was used for 
all of the statistical analyses. 

Qualitative data were described using number 
and percent. Quantitative data were described using 
range (minimum and maximum), mean, standard 
deviation and median. Significance of the obtained 
results was judged at the 5% level. P value non-
significant difference if P > 0.05, significant 
difference if P <0.05 and highly significant difference 
if P < 0.001. 
 
3. Results: 
The results of this study revealed that: 

 Comparing the 3 studied groups there was 
statistically significant difference regarding their 
serum (IL29) (p value < 0.033). 

 Comparing the 3 studied groups there was 
statistically significant difference regarding their 
serum (IP10) (p value <0.037). 

 There was negative no statistically significant 
correlation between serum IP-10 and serum IL-29. 

 Serum IP-10 had positive no statistically 
significant correlation with serum ALP, serum ALT 
and serum AST, while had a negative no statistically 
significant negative correlation with BMI, age of 
patients and pretreatment viral load (PCR1). 

 Serum (IL29) had a positive statistically 
significant correlation with serum ALT, and a positive 
statistically no significant correlation with serum ALP 
and serum AST while had a negative statistically no 
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significant correlation with serum BMI, age of patients 
and pretreatment viral load (PCR1). 

 For accurate prediction of failure of treatment 
a threshold for serum IP-10 levels was identified to be 
>0.6 ng/ml This IP-10 cut off value was able to 
identify NR to antiviral treatment at baseline. 

 For accurate prediction of responders a 
threshold for serum IP-10 levels was identified to be 
>1.41 ng/ml by computing an ROC curve. This IP-10 
cut off value was able to identify SVR to antiviral 
treatment at baseline  

 Regarding serum IL-29for accurate 
prediction of failure of treatment a threshold for serum 
il-29 levels was identified to be >= 2.83 ng/ml by 
computing an ROC curve. This IL-29 cut off value 
was able to identify NR to antiviral treatment at 
baseline  

 While serum IL-29 levels predicting 
responders (SVR) for treatment with area under the 
curve (AUC) was 0.657, pretreatment serum IP-10 at 
cutoff value of > 1.4 ng /ml can predict well 
responders (SVR) to treatment. 

The results of this study were discussed and 
compared with other studies. 
 
4. Discussion: 

Viral hepatitis was estimated to be the 7th 
leading cause of mortality globally. About half of this 
mortality is attributed to hepatitis C virus (HCV), a 
primary cause for liver fibrosis, cirrhosis and cancer 
(15). Action to combat viral hepatitis has now been 
integrated into the United Nations’ 2030 Agenda for 
Sustainable Development (15). 92–149 million people, 
representing approximately 2% of the world’s 
population, are chronically infected with HCV (16). 

One of the countries most affected by HCV is 
Egypt. The Egyptian Demographic and Health 
Surveys (EDHS) measured antibody prevalence 
among the adult population aged 15–59 years at 14.7% 
in 2009 and at 10.0%12 in 2015—substantially higher 
than global level (15).  

Egyptian patients infected with HCV with high 
proportion of patients with genotype 4 which alone 
accounted for 94% of HCV infections having a low 
response rate to antiviral therapy, so searching for 
predictive factors in these groups of difficult-to-cure 
patients is needed (15).  

CHC was classically treated with recombinant 
PEG-IFN alpha in combination with Ribavirin (RBV) 
with severe side effects occurring frequently, and still 
only approximately half of the patients being cured. 
Since 2014 HCV therapy improved drastically, as 
several direct acting antivirals targeting HCV NS3/4A 
protease, NS5A, or NS5B RNA-polymerase were 
approved (16). 

Interferon gamma-inducible protein-10 (IP-10), 

also known as C-X-C motif ligand 10 (CXCL10), is an 
interferon (IFN)-γ /α and tumor necrosis factor alpha 
(TNF-α )-inducible chemokine that is highly expressed 
by a variety of cells, including hepatocytes, activated 
T lymphocytes, natural killer cells, and monocytes 
(17).  

IP-10 plays an important role in the development 
and progression of liver disease, in which IP-10 binds 
to chemokine CXCR3 and recruits activated T 
lymphocytes to the liver parenchyma (17).  

An elevated serum IP-10 level is associated with 
a poor response to antiviral therapy in Egyptian 
patients who were infected with HCV (presumably 
genotype 4) and who received a complete course of 
treatment consisting of IFN-α and ribavirin (2). 

Furthermore, associations between serum IP-10 
and HCV spontaneous clearance have shown the value 
of serum IP-10 for the early diagnosis of hepatic 
fibrosis and treatment outcomes with IFN-based 
therapy in patients with chronic hepatitis C (CHC) 
(18). 

Interleukin (IL)-29, also known as interferon-
lambda (IFN-λ), belongs to type III IFN family. It is 
classified among the class II cytokine receptor ligand 
family (19). 

Like the Type-I interferons, IL 29 is induced by 
viral infections as well as by a range of mitogens, and 
uses STAT1 and STAT2 phosphorylation to mediate 
Type-I IFN-like functions such as upregulation of 
MHC class-I and induction of OAS-1 (20) CHC is 
associated with an expanded Tregs population, both in 
peripheral blood and liver (21). 

Our study showed that there was no statistically 
significant difference among 3 studied groups 
regarding to their and gender (p value = 0.193, 0.495 
respectively) and this meant good representation of 
both age and gender in our study among studied 
groups. Also according to the age our study showed 
that the mean age of NR (~ 46) years was higher than 
that of SVR and control group (~40) years for each 
with statistically significant difference of age between 
NR and both SVR and control group (p value = 0.033, 
0.42 respectively) but there was no statistically 
significant difference between SVR and control group 
(p value =0.234). 

This was in agree with (22) who stated that there 
was statistically significant difference between NR 
and SVR regarding to their age with in higher SVR in 
patients younger than 40 years and (23) who showed 
that there was statistically significant difference 
between responders and non-responders regarding to 
their age with more response matched with younger 
age. 

In our study we found that no statistically 
difference between gender and response outcomes. as 
there was no statistically significant difference 
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between NR and SVR or control (p value =0.55 and 
0.74 respectivly). This was in accordance with (22) 
who found no statistically significant difference in 
response to treatment regarding to gender.  

The mean of body mass index (BMI) in our study 
was 31.47 kg/m^2 in NR and 27.1 kg/m in SVR, so 
there was highly statistically difference between low 
BMI and response to treatment (p value 0.001), This is 
also in agreeing with (24). who showed that obesity 
when defined as a BMI greater than 30 kg/m, is a 
negative predictor of response to hepatitis C treatment. 
Showed that Response was attained in 75% of non-
obese patients (BMI <30), compared with only 50% of 
obese patients. 

Our result serum showed that serum AST, ALT 
and ALP had highly statistically significant difference 
between patient groups (NR and SVR) and control 
group (p value <0.001) for each  

We also found that there was no statically 
significant difference between NR and SVR as 
regarding their serum AST, ALT (p value =0.930and 
0.666) respectively, This was in accordance with (5) et 
al 2016 who reported that the serum level of 
aminotrasferases, either normal or elevated, was not 
associated with SVR rate. 

In our study there was highly statistically 
significant difference between NR and SVR as regard 
to the basal viral load this was in accordance with (5) 
who stated that the achievement of SVR was 
significantly higher in lower viral loads (<4x105 
IU/ml, p <.001). 

Our results suggested that an elevated serum IP-
10 level is associated with a poor response to antiviral 
therapy in Egyptian patients who were infected with 
HCV (presumably genotype 4). IP 10 was higher in 
NR than SVR and control and there was statistically 
significant difference between responders and non-
responders. In our study there was negative no 
statically significant correlation between serum IP 10 
and serum IL29. this was in accordance with (25) who 
reported that there was no statically significant 
correlation between serum IP 10 and serum IL29. 

Our results showed that regarding serum IL29, 
Its mean was higher in patient groups (SVR and NR) 
than in control group (vs), This agreed with results of 
(26) who reported that IL-29 serum level of HCV 
infected patient is elevated compared to those of 
healthy individuals, This different result might be 
attributed to the differences in the sample size which 
was relatively small (26 vs 90 patients). 

Also there was statistically significant difference 
between NR and SVR being higher in SVR (p value = 
0.028). But there was no statically significant 
difference between neither NR nor SVR with control 
group (p value=0.434, 0.303 ) respectively.  

This was also in agreeing with (26) who reported 

that in CHC serum level of IL-29 was higher in 
patients who resolve HCV infection compared to non-
responders patients.  

We found also that there was no statically 
significant negative correlation of serum IL 29 and 
BMI this was not accordance with (23) who stated no 
statically difference between il29 and BMI But there 
was no statically significant negative correlation of 
serum il29 and, age of patients, basal viral load this 
was in accordance with (26) both reported the same as 
we reported.  

In the present study the cut off level of 
pretreatment serum level of ip 10 to be used as 
predictive marker to differentiate the responders and 
non responders was >0.6ng/ml. These results is near to 
(27) who reported that the beat cutoff of IP-10 level of 
3.59 ng/ml  

In the present study the cut off level of 
pretreatment serum level of serum IL29 to be used as 
predictive marker to differentiate the responders and 
non responders was >=2.83 pg/ml. These results is 
near to (Claudio et al., 2013) who found that, IL-29 
cut off level was 0.296 ng/ml. 
 

Intended learning objectives: The learner will 
be able use the cut off values of serum IP-10, serum 
IL-29 to predict response of treatment in CHC 
patients. 
 
References: 
1. Janina Bruening, Bettina Weigel, and Gisa Gerold The 

Role of Type III Interferons in Hepatitis C Virus Infection 
and Therapy Journal of Immunology Research Volume2, 
Article ID 7232361, 12 pages (2017). 

2. Dalia Omran, Sherif Hamdy, Salwa Tawfik, Serag Esmat, 
Doa’a A. Saleh, and Rania A. Zayed. Theses results were 
matched with those obtained by Association of Interferon-
γ Inducible Protein-10 Pretreatment Level and Sustained 
Virological Response in HCV-Positive Egyptian Patients 
Annals of Clinical & Laboratory Science, vol. 44, no. 2, 
(2014). 

3. Smith DB, Bukh J, Kuiken C, Muerhoff AS, Rice CM, 
Stapleton JT, Simmonds P. Expanded classification of 
hepatitis C virus into 7 genotypes and 67 subtypes: 
updated criteria and genotype assignment web resource. 
Hepatology; 59: 318-327 (2014). 

4. European Association for Study of Liver. (EASL) 
recommendations on treatment of hepatitis C J Hepatol 
(2015) 63:199–236. (2015). 

5. Cheng-Kung Wu, Kuo-Chin Chang, Po-Lin Tseng, 
Sheng-Nan Lu, Chien-Hung Chen, Jing- Houng Wang, 
Chuan-Mo Lee, Ming-Tsung Lin, Yi-Hao Yen, Chao-
Hung Hung, Tsung- Hui Hu. Comparison of Therapeutic 
Response and Clinical Outcome between HCV Patients 
with Normal and Abnormal Alanine Transaminase Levels 
(2016). 

6. Qiong-jie Chang, Cheng Lv, Feng Zhao, Ting-shuang 
Xu1 and Ping Li1 Elevated Serum Levels of Interleukin-
29 Are Associated with Disease Activity in Rheumatoid 
Arthritis Patients with Anti-Cyclic Citrullinated Peptide 
Antibodies Tohoku J. Exp. Med., 241, 89-95 (2017). 



 Nature and Science 2018;16(7)   http://www.sciencepub.net/nature 

 

33 

7. Dana Crisan, Mircea Dan Grigorescu, Corina Radu, 
Alinaa Suciu and Mircea Grgorescu Interferon gamma –
inducible protein -10 in chronic hepatitis C: Coeerlations 
with insulin resistance, histological features & sustained 
virological response Indian J Med Res, 145(4):543-550, 
(2017). 

8. Reza Vazirinejad, Zahra Ahmadi, Mohammad Kazemi 
Arababadi, Gholamhossein Hassanshahi b Derek 
Kennedy. The Biological Functions, Structure and 
Sources of CXCL10 and Its Outstanding Part in the 
Pathophysiology of Multiple Sclerosis 
Neuroimmunomodulation;21:322–330 (2014). 

9. Bolen CR, Ding S, Robek MD, Kleinstein SH. Dynamic 
expression profiling of type I and type III interferon- 
stimulated hepatocytes reveals a stable hierarchy of gene 
expression. Hepatology.; 59 (4):1262±72. (2014). 

10. Hermant P, Michiels T. Interferon-lambda in the context 
of viral infections: production, response and therapeutic 
implications. Journal of innate immunity.2014; 6:563–
574. (2014). 

11. Larrubia JR, Calvino M, Benito S, Sanz-de-Villalobos E, 
Perna C, Pérez-Hornedo J, González-Mateos F, García- 
Garzón S, Bienvenido A, Parra T. The role of 
CCR5/CXCR3 expressing CD8+ cells in liver damage 
and viral control during persistent hepatitis C virus 
infection. J Hepatol; 47: 632-641 (2007). 

12. Juan R Larrubia, Selma Benito-Martínez, Miryam 
Calvino, Eduardo Sanz-de-Villalobos, Trinidad Parra-Cid 
Role of chemokines and their receptors in viral 
persistence and liver damage during chronic hepatitis C 
virus infection World J Gastroenterol; 14(47): 7149-7159 
(2008). 

13. Chan Ran You, Su-Hyung Park, Sung Won Jeong, Hyun 
Young Woo, Si Hyun Bae, Jong Young Choi, Young 
Chul Sung, and Seung Kew Yoon. Serum IP-10 Levels 
Correlate with the Severity of Liver Histopathology in 
Patients Infected with Genotype-1 HCV Gut and Liver, 
Vol. 5, No. 4 pp. 506-512 (2011). 

14. Lourianne Nascimento Cavalcante, André Castro Lyra. 
Predictive factors associated with hepatitis C antiviral 
therapy response World J Hepatol; 7(12): 1617-1631 
(2015). 

15. WHO (World Health Organization). Hepatitis C: fact 
sheet. Updated, (2017).  

16. Janina Bruening, Bettina Weigel, and Gisa Gerold The 
Role of Type III Interferons in Hepatitis C Virus Infection 
and Therapy Journal of Immunology Research (2018). 

17. Yadong Wang, Weiyan Yu, Chuan Shen, Wei Wang, Li 
Zhang, Fang Liu, Hui Sun, Yajuan Zhao, Honghao Che & 
Caiyan Zhao. Predictive Value of Serum IFN-γ inducible 
Protein-10 and IFN-γ/IL-4 Ratio for Liver Fibrosis 
Progression in CHB Patients Scientific Reports | 7:40404 | 
DOI: 10.1038/srep40404 (2017). 

18. Meissner EG, Decalf J, Casrouge A, Masur H, Kottilil S, 
Albert ML, Dynamic Changes of Post-Translationally 
Modified Forms of CXCL10 and Soluble DPP4 in HCV 
Subjects Receiving Interferon-Free Therapy. PLoS One. 

10, (2015). 
19. Kayhan Erturk & Didem Tastekin & Murat Serilmez & 

Elif Bilgin & Hamza Ugur Bozbey & Sezai Vatansever. 
Clinical significance of serum interleukin - 29, 
interleukin-32, and tumor necrosis factor alpha levels in 
patients with gastric cancer Tumor Biol. 37:405–412 
(2016). 

20. Pekarek V., Srinivas S., Eskdale J. and Gallagher G. 
Interferon lambda-1 (IFN-l1/IL-29) induces ELR_ CXC 
chemokine mRNA in human peripheral blood 
mononuclear cells, in an IFN-g independent manner 
HUMIGEN, The Institute for Genetic Immunology, 
Hamilton, NJ, USA Genes and Immunity 8, 177–180 
(2007). 

21. Angela Dolganiuc, Karen Kodys, Christopher Marshall, 
Banishree Saha, Shuye Zhang, Shashi Bala, Gyongyi 
Szabo. Type III Interferons, IL-28 and IL-29, Are 
Increased in Chronic HCV Infection and Induce Myeloid 
Dendritic Cell- Mediated FoxP3+ Regulatory T Cells 
(2012). 

22. Dorota Kozielewicz, Anna Grabińska, Grzegorz Madej, 
Magdalena Wietlicka-Piszcz. Impact of selected 
predictive factors on sustained virologic response in HCV 
genotype 4 infected patients treated with pegylated 
interferon alpha and ribavirin. Przegl 
epidemiology:71(2):177-189 (2017). 

23. Ahmed Shaban Mohamed, Elsayed Mohamed Abdelaal, 
Hassan Ahmed Elzohry, Imam Abdel Latif Waked and 
Hala Hany El Said. Interleukin 28B genotype in chronic 
HCV patients in relation to response to treatment by 
pegylated interferon and ribavirin Journal of American 
Science; 11(5) (2015). 

24. Camps J, Crisostomo S, Garcia Granero‐  M. et al 
Prediction of the response of chronic hepatitis C to 
interferon alfa: a statistical analysis of pre treatment‐  
variables. Gut. 341714–1717.1717. (2015). 

25. Thomas Reiberger, Juidth H Aberle Micheal Kudi 
Norbert Kohrgurber Alfered Gongl Amin Reiger 
Heidemarie Holzmann and Markus Peck- R adosvljevic. 
Ip 10 correlates with viral load hepatic inflamination and 
fibrosis and predicts hepatitis C virus relapse or non 
response in HCV /HIV co infection anti viral therapy 13 
969-976 (2008). 

26. Amir Mohammad Alborzi, Taravat Bamdad, Parivash 
Davoodian, Tayebeh Hashempoor, Abdol Azim 
Nejatizadeh and Javad Moayedi. Insights into the role of 
HCV Plus-/Minus strand RNA, IFN-γ and IL-29 in 
relapse outcome in patients infected with HCV Asian Pac 
JAllergy Immunol;33:173- 174 (2015). 

27. Ashgar H I, Khan M Q, Helmy A, Al-Thawadi S, Al-
Ahdal M N, Khalaf N, Al-Qahtani A, and Sanai F M. 
Relationship of interferon-c-inducible protein-10 kDa 
with viral response in patients with various 
heterogeneities of hepatitis C virus genotype- 4. European 
Journal of Gastroenterology & Hepatology; 25:404–410 
(2013). 

 
 

 
5/27/2018 


