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Background: Response to IFN therapy in HCV infected patients differs
among individuals, suggesting a role of host genetic factors. IFN stimulates
the expression of a number of enzymes with antiviral activities, including
OAS-1 gene and MxA gene. The SNP of OASL gene at exon 7-SAS and
MxA SNP at nt-88 in the promoter region were found to affect the
expression of both OAS-1 protein and MxA protein, respectively.In this
study, relation between these SNPs with susceptibility to HCV infection and
responsiveness of Egyptian HCV patients to PEG-IFN and ribavirin
treatment along with other host-related factors was assessed. Methods: The
MxA nt-88 SNP and the OAS-1 7-SAS SNP was genotyped by RFLP
analysis in 120 interferon treatment-naive Egyptian patients who were
treated with PEG-IFN and ribavirin and 40 healthy control
volunteers.Correlations of SNP genotypes with response to interferon and
clinical status of patients were statistically analyzed. Also correlation of
these SNPs and susceptibility to HCV infection was assessed. Results: OAS-
1GG, MxAGT genotypes appeared to be risk factor for protection against
chronic HCV infection. On the other hand, OAS-1AA genotype and OAS-1A
allele appeared to be risk factor for chronic infection with HCV. In
addition,0OAS-1AA genotype appeared to be risk factor for IFN non
responsive. On the other hand, OAS-1AG, MXATT genotypes and MxA T
allele appeared to be protective against NR. Conclusions: Subsequently, it
was concluded that OAS-1 and MxA genetic polymorphisms might be
considered as biological markers to identify susceptibility and treatment
response to HCV infection.

Copy Right, 1JAR, 2015,. All rights reserved

1251


http://www.journalijar.com/

ISSN 2320-5407 International Journal of Advanced Research (2015), Volume 3, Issue
6, 1251-1266

INTRODUCTION

Around one hundred thirty and one hundred fifty million people are infected with hepatitis C virus
(HCV) and higher than 350,000 people deceased every year from hepatitis C-related liver diseases. One
of the highest prevalence of HCV infection is in Egypt where it represents a major public health
problem (WHO 2011). The primary goal of antiviral therapy is sustained virologic response (SVR) for
the eradication of HCV and therefore improving liver histology and patient survival (Niederau et al.,
1998). However, by current standard therapy, rates of SVR are only about 54-63% and are still
unsatisfactory (Hadziyannis et al., 2004). Current standard-of-care therapy for HCV patients consists of
PEG-IFN plus ribavirin (Pearlman and Sjorgen, 2010).

A number of viral and host factors such as viral genotype, viral load, gender and stage of fibrosis
have been identified as predictors of treatment response. However, different studies suggest that
genetically determined inter-individual differences in immune response may also have an impact on
treatment response (Welzel et al., 2009). For that, IFN-induced genes as OAS-1 and MxA genes are
studied.

The OAS genes encode the aniviral protein 2',5'-oligoadenylate synthetase enzyme (2'5'AS) which
degrades viral and cellular RNA and inhibits protein synthesis and viral replication and thus can affect
all viruses including HCV (Kristiansen et al., 2010).

OAS is suspected to be involved in HCV infection as serum of patients under IFN-a therapy had
an elevated levels of OAS activity, and the levels correlated with the success of treating HCV infection
by PEG-IFN-a (Mihm et al., 2009; Shindo et al., 2008). Also, OAS1 has previously shown to be
important for flavivirus susceptibility (Lim et al., 2009; Scherbik et al., 2007).

The 7-SAS SNP of OAS-1 gene showed a strong association with enzyme activity, where the AG
sequence is required for normal splicing at this site (Bonnevie et al., 2005). In the current study this
SNP was examined for its association with HCV treatment response.

Mx proteins are interferon-induced GTPases where MxA protein possesses an antiviral activity
(Samuel, 2001).Myxovirus resistance protein A (MxA) protein quantification is used as a marker of
biological activity to monitor the clinical efficiency of IFN therapy, as it is specifically induced in a
dose-dependent manner by type | IFNs (Gilliet al. , 2002; Ferna'ndez et al. , 2004).

It was proposed that MxA inhibited HCV because MxA protein is known to inhibit the replication
of various other RNA viruses (Haller et al., 1998) and a SNP in the MxA gene promoter has been
reported to correlate with the response of hepatitis C patients to IFN-a treatment (Hijikata et al., 2000).
In most of the IFN-treated hepatitis C patients, high levels of MxA protein were found in contrast to
minimal levels before treatment (Gilli et al., 2002; Meier et al., 2000). These reports suggested a role
for the MxA protein in eliminating HCV. Ferna'ndez et al. (1999) reported that the MxA protein levels
were greater in virological responders than in non-responders (NR).

In this study a number of host and viral factors have been identified that influence treatment
outcomes but mainly the effect of genetic polymorphism of OAS-1 gene and MxA gene and their
relation with other factors was studied.

1. Materials and Methods

1.1. Subijects:

The study was carried out on 120 patients with proven chronic hepatitis C who received pegylated
IFN + ribavirin treatment and 40 healthy controls (negative for HCV Ab, HCV RNA and HBsAg) were
enrolled in this study. Subjects were all Egyptians and informed consent was obtained from each
subject before collecting blood samples. The present study complies with the ethical principles and
guidelines for the participation of human subjects adopted by the "Research Ethics Committee",
Faculty of Pharmacy, Mansoura University and the study protocol conforms to the ethical guidelines of
the 1975 Declaration of Helsinki. All HCV patients were positive for both anti-HCV antibody and
serum HCV RNA. Viral RNA quantifications were performed before treatment. IFN treatment and
clinical follow-ups were performed at Mansoura University Hospital, Mansoura, Al-Dakahlya, Egypt.
Prior to the start of the IFN therapy none of the patients had evidence of metabolic liver diseases,
alcohol-induced, drug-induced or autoimmune hepatitis, thyroid hypo- or hyperfunction, or active
schistosomiasis infection. A pretreatment liver biopsy was carried out for histopathological
examination and assessment of the stages of fibrosis according to the Metavir Score (Bedossa and
Poynard, 1996)

Patients were treated with PEG-IFN and ribavirin combination therapy for 48 weeks. They
received PEG IFNa-2a, taken once a week s.c., in addition to oral ribavirin taken daily in a dose of
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1000-1200 mg (according to body weight). Patients were followed for at least 6 months after
completion of therapy. Sustained virological responders (SVR; n = 60) were defined as patients who
tested negative for HCV RNA for at least 6 months after end of therapy. All other patients, who did not
show SVR, were considered non-responders (NR; n = 60).

1.2. Extraction of DNA:

Blood samples from all subjects were collected. The genomic DNA from 200 pl blood samples
was isolated using Thermo Scientific GeneJET Whole Blood Genomic DNA Purification Mini Kit
2012 (#KO078 50 Prep) supplied by Thermo Fisher Scientific Inc. according to the protocols outlined in
the manual.

1.3. Primer design and PCR conditions for OAS-1 gene and MxA gene.

A pair of primers that amplified the SNP region of OAS-1 gene and provided 203 bp PCR
fragments that cover exon 7 AG splice-acceptor sites was designed according to EI Awady et al.
(2011). Also another pair of primers that amplified the SNP region and provided 351 bp PCR
fragments that cover the biallelic G/T polymorphism in the promoter region of MxA at position —88
from the transcription start site was designed according to Knapp et al. (2003). The PCR reaction of
each gene was carried out separately. The PCR protocol and thermal cycling program for both genes
was optimized as follows: PCR amplification was carried out in 25 pL, containing 20—100 ng DNA for
OAS-1 gene and 40-200 ng DNA for MxA gene, 500 nM of each primer, 0.2 mM dNTP’s (Thermo
Scientific), and 1.25 U Pfu DNA polymerase using 1X buffer with magnesium (Thermo Scientific).
Thermal cycling in an PCR thermocycler machine FPROGO2D, Tchne LTD, Oxford Cambridge, U.K.
included denaturation at 95°C for 5 min followed by 35 cycles each of denaturation at 95°C for 30 s;
annealing at 60°C for 30 s for OAS-1 gene and 58°C for 30 s for MxA gene; and extension at 72°C for
1 min. Cycling was followed by a final extension step at 72°C for 7 min. Primer sequences for OAS-1
gene were as follows OAS1 5-TGCAATGCAGGAAGACTCC-3' as a forward primer and OAS2 5'-
TGCAGGTCCAGTCCTCTTCT-3' as a reverse primer and for MXA gene were as follows MxA1 5'-
TGAAGACCCCCAATTACCAA-3' as a forward primer and MxA2 5'-
CTCTCGTTCGCCTCTTTCAC-3' as a reverse primer.

1.4. Determination of exon7 SAS-SNP in human OAS1 gene and the G/T polymorphism in

the human MXxA gene at nt—-88 from the transcription start site

A restriction fragment length polymorphism (RFLP) analysis was constructed for detection of AG
polymorphism at exon 7 SAS of the OAS1 gene and GT polymorphism at nt-88 of the promoter region
of human MxA gene. A restriction endonuclease, Alul, which recognizes the sequence of the SNP of
OAS-1 gene was used according to a EI Awady et al. (2011) where the enzyme recognition site is 5'...A
G1CT..3',3..T C|G A...5". Also, a restriction endonuclease, Hhal, which recognizes the sequence of
the SNP of MxA was used according to Knapp et al. (2003) where the enzyme recognition site is
5'...GC GJC...3, 3...C1G CG...5". Both digestions were performed on 5 uL of the PCR product for at
least 1 h in a total volume of 15 pL with 0.5U of Alul (Thermo Scientific) or 0.5U of Hhal (Thermo
Scientific) according to the manufacturer’s recommendations. Then, the digested products were run on
a 4% of agarose gel stained with ethidium bromide and observed under UV transillumination.

2. Statistical Analysis

The statistical analysis of data was done by using excel program (Microsoft Office 2013) and
SPSS (statistical package for social science) program (SPSS, Inc, Chicago, IL) version 20. Qualitative
data were presented as frequency and percentage. Chi square and Fisher’s exact tests were used to
compare groups. Quantitative data were presented as mean and standard deviation or median and range.
The quantitative data were examined by Kolmogrov Smirnov test for normality. For comparison
between groups; student t-test, ANOVA, Mann-whitneyand Kruskal Wallis tests (for non parametric
data) were used.

The distribution of alleles and genotypes in the studied groups was tested for fitting to the Hardy-
Weinberg equilibrium through comparing the observed and expected frequencies of genetic variants
using the %2 test.

The associations between HCV susceptibility to infection and to NR versus genotypes and alleles
were estimated by computing the ORs and their 95% Cls. Logistic regression was used for prediction
of risk factors of HCV susceptibility to infection and to NR.

Applying Hardy Weinberg equation, revealed that OAS-1 and MxA genotypes in both cases and
control subjects were independent (i.e., they are in HW equilibrium (HWE)). There is no evidence to
reject the assumption of HWE in the sample (p>0.001 for each).

3. RESULTS

4.1 Cohort description
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To explore whether any of the clinical, pathological, biochemical or virological parameters is
associated with specific response pattern, a comparison between control group and HCV patients
including sustained virological responders (SVR) and non-responders (NR) was outlined in table (1).
Among a total of 120 chronic hepatitis C virus (HCV) patients, the univariate analysis of all factors
showed that there were no significant differences in age, sex in all groups. Mean age of HCV patients
was 39.4 years (SD=8.9). They comprised of 74 males (61.7%) and 46 females (38.3%). Lower BMI
was significant in control group compared to HCV group.

No significant difference regarding hematologic laboratory findings was observed.

ALT, AST showed significant increase in HCV patients versus controls. AFP was significantly
higher in non responders when compared to responders. Otherwise, no significant differences were
found in clinical chemistry data between cases and controls, as well as between responders and non
responders.

Fifty five percent of HCV cases had positive IHA for Schistosomiasis. Non responders had higher
incidence of positivity than responders, however, it did not reach significant differences.

Splenomegaly had significantly higher frequency in NR than SVR (p=0.011).

Median HCV viral load in all studied patients was 4.9X10°. Non responders had significantly
higher viral load when compared to responders (p=0.001).

Advanced fibrosis stages were significantly associated with NR (p=0.015), whereas, increased
activity was significantly associated with SVR (p=0.028).

4.2 Restriction fragment length polymorphism (RFLP) analysis of OAS-1 at exon 7 SAS

The biallelic A/G polymorphism at exon 7 SAS of OAS-1 gene was genotyped by RFLP using the
enzyme Alul to digest the 203 bp PCR fragment. The presence of AA genotype was indicated by
complete digestion into 150 bp and 53 bp. While GG genotype was indicated by a retained intact 203
bp PCR fragment. In cases of heterozygosity (AG), three fragments of 203 bp, 150 bp and 53 bp
appeared on agarose gel electrophoresis as shown in figure 1.

4.3 Restriction fragment length polymorphism (RFLP) analysis of MxA gene at position -88

The biallelic G/T polymorphism in the promoter region of MxA at position —88 from the
transcription start site was genotyped by RFLP using the enzyme Hhal to digest the PCR fragment of
351 bp. The presence of the G allele was indicated by digestion into fragments of 261, 51, 23 and 16
bp, and the presence of the T allele into fragments of 312, 23 and 16 bp. In cases of heterozygosity
(GT), two fragments of 312 bp and 261 bp appeared on agarose gel electrophoresis as shown in figure
2.

4.4 Hardy-Weinberg equilibrium

This sample of individuals was selected randomly from unrelated population in Dakahlia
Governorate in lower Delta, Egypt. Applying Hardy Weinberg equation, revealed that OAS-1 and MxA
genotypes in both cases and control subjects were independent (i.e., they are in HW equilibrium
(HWE)). There is no evidence to reject the assumption of HWE in the sample (For OAS-1 P-Control=
0.0671, P-HCV=0.0912 and for MxA P-Control=0.3527, P-HCV=0.0580).

4.5 Frequency of OAS-1 SNP at exon 7 SAS and MxA SNP at nt-88 in a sample of
Egyptian population

To study the association of OAS-1 and MxA genetic polymorphisms with chronic HCV infection,
the frequency of the tested SNP in both control and infected groups was compared. The results are
indicated in table (2). OAS-1GG, MxXAGT genotypes appeared to be risk factor for protection against
chronic HCV infection (p= 0.016, 0.031 respectively). OAS-1AA genotype and OAS-1A allele
appeared to be risk factor for chronic infection with HCV (p= 0.012, 0.004 respectively). Otherwise, no
significant differences in distribution of OAS-1, MxA genotypes and alleles regarding susceptibility to
chronic infection with HCV were found (Table 2).

4.6 Multiple regression analysis for prediction of susceptibility to chronic HCV infection:

Applying age, gender, ALT, AST, OAS-1 and MxA genotypes as predictors for susceptibility to
HCV infection, in univariate logistic regression analysis; revealed that higher BMI and ALT
concentration were associated with susceptibility to HCV infection. OAS-1 AG and GG genotypes
were protective against susceptibility to HCV infection. However, in multivariate analysis, applying
variables that were significant in univariate analysis, only higher ALT, AST and OAS-1 AG genotype
were considered independent predictors for susceptibility to HCV infection (Table 3).

4.7Comparison of OAS-1 genotypes and MxA genotypes between SVR and NR patients

The frequency of the tested SNP in both SVR and NR groups was compared as indicated in table
(4). OAS-1AA genotype appeared to be risk factor for NR. OAS-1AG, MxATT genotypes and MxXA T
allele appeared to be protective against NR. Otherwise, no significant differences in distribution of
OAS-1, MxA genotypes and alleles regarding response to therapy were found.
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4.8 Multiple regression analysis for the prediction of non-responsein chronic HCV patients
treated with interferon combination therapy

Applying age, gender, BMI, hemoglobin concentration, viral load, ALT, fibrosis, OAS-1 and
MxA genotypes as predictors for susceptibility to non response, in univariate logestic regression
analysis; revealed that higher viral load and more fibrosis showed significant association with NR.
While OAS-1AG and MXATT genotypes were predictors for protection against NR. In multivariate
analysis, applying those factors that were significant in univariate analysis, higher viral load and more
fibrosis were independent bad prognostic factors for NR, while OAS-1AG and MxATT genotypes were
independent good prognostic factor for protection against NR (Table 5).

4.9 Influence of different OAS-1 genotypes and MxA genotypes on liver fibrosis and activity
stages in HCV patients

Regarding histological parameters, patients having OAS-1AA genotype showed significantly
lower fibrosis and activity when compared to AG and GG genotypes (p=0.009, 0.0001 respectively).
However, no significant differences between Mx1 genotypes regarding fibrosis and activity in all
studied patients (Table 6)

5 Discussion

Several SNPs in IFN inducible genes resulted in altered gene expression or function were found to
be associated with different IFN treatment responses (Suzuki et al., 2004; Matsushita et al., 1998;
Hijikata et al., 2000; Knapp et al., 2003, EI Awady et al. 2011). Among these are the OAS genes and
MXxA gene.

OAS genes encode the antiviral enzyme 2'5'OAS. Significant association between OAS-1 SNP
and OAS enzyme activity was detected at multiple markers. The strongest was at the A/G SNP at the
exon 7 SAS of the OAS1 gene. At this SNP, allele G retains the splice site and generates the p46
enzyme isoform with high enzyme activity, whereas allele A ablates the splice site results in splicing at
alternate sites and generates a dual-function isoforms with low enzyme activity (Bonnevie et al., 2005).

Myxovirus resistance A (MxA) gene expression is considered as a marker of biological activity to
monitor the clinical efficiency of treatment with IFN against viral infections (Ferna'ndez et al., 2004).
A unique property of human MxA is its comparatively wide antiviral spectrum against a wide range of
RNA viruses (Chieux et al., 2001; Gordien et al., 2001) and even some DNA viruses (Netherton et al.,
2009). As the levels of the MxA expression during IFN therapy differ between individuals, genomic
factors are suspected to be the cause. The SNP at nt-88 and the SNP at nt-123 of the promoter region of
MxA gene were found to be most likely associated with the levels of IFN-induced expressionof the
MXxA protein, and thus further with the response of the hepatitis C patients to the IFN therapy (Knapp
et al., 2003; Hijikata et al., 2000, 2001; Suzuki et al., 2004; Ferna'ndez et al., 2004; Gilli et al., 2002).

The correlation of different patient characteristics with susceptibility for chronic HCV infection
was studied. Higher BMI, ALT and AST were significantly associated with higher susceptibility for
chronic infection. Recent cohort studies have shown higher BMI to be related to an increased risk of
hepatic steatosis and fibrosis. Moreover, obesity is associated with the progression of chronic HCV
liver disease, with a diminished response to antiviral therapy (Lo lacono et al., 2007; Delgado-Borrego
et al., 2010).

The effect of different OAS-1 and MxA genotypes on the susceptibility to chronic HCV infection
was studied. OAS-1GG, MxAGT genotypes appeared to be risk factor for protection against chronic
HCV infection. On the other hand, OAS-1AA genotype and OAS-1A allele appeared to be risk factor
for chronic infection with HCV. However, in multivariate analysis, applying variables that were
significant in univariate analysis, only higher ALT and OAS-1AG genotype were considered
independent predictors for susceptibility to HCV infection. These results are in parallel with earlier
studies by Zhao et al. (2013) and El Awady et al. (2011). They found that the A allele at 7-SAS SNP of
OAS-1 gene was significantly higher among chronic HCV infected patients than among control. In
addition, an earlier study by Knapp et al. (2003) found that both TT and GT genotypes at the nt-88 of
MxA gene were associated with self-limiting infection indicating that the T allele conferred a
protective effect with respect to viral clearance. This is in parallel with the current study results.

Different patient characteristics and its correlation with treatment outcome were studied.
Splenomegaly, higher AFP, higher viral load and advanced fibrosis were significantly associated with
non-response (p=0.011, p=0.001, p=0.015 respectively). On the other hand, increased activity was
significantly associated with SVR (p=0.028).

Also, the correlation of different OAS-1 and MxA genotypes and treatment response of chronic
HCV patients were studied. OAS-1AA genotype appeared to be risk factor for NR. On the other hand,
OAS-1AG, MxATT genotypes and MxA T allele appeared to be protective against NR. In multivariate
analysis, applying those factors that were significant in univariate analysis, higher viral load and more
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fibrosis were independent bad prognostic factors for NR, while OAS-1 AG and MxA TT genotypes
were independent good prognostic factor for protection against NR. These findings indicate that OAS1
and MxA play a role in treatment response of HCV infection to interferon. These results are in
agreement with an earlier study by El Awady et al. (2011) where Egyptian patients harboring G allele
at 7-SAS of OAS-1 gene tend to achieve sustained response to interferon therapy. Moreover, these
results are in parallel with earlier studies where T-allele was related with higher MxA expression and
subsequently with response to treatment (Hijikata et al., 2000). Hijikata et al. (2000) and Suzuki et al.
(2004) suggested that the SNP of the MxA promoter at nt —88 can be used as an independent predictor
of IFN responsiveness in patients with chronic hepatitis C where MxA-T-positive patients might
respond more efficiently than MxA-T-negative patients. Furthermore, in a study by Knapp et al.
(2003), the GT genotype was found more frequently in initial response or sustained response patients to
interferon therapy. However, in a study by Mohamad et al. (2011) on 42 Egyptian patients MxA nt-88
SNP was not significantly correlated to achieving SVR after IFN-alpha and ribavirin therapy which
could be explained by small number size of their study.

Progression of HCV infection differs among individuals, indicating a possibility of participation
of host genetic factors. Liver disease progression has been reported to be associated with different
SNPs in previous studies (Li et al. 2009). In the current study, OAS-1AA genotype was significantly
associated with lower fibrosis and activity when compared to AG and GG genotypes. This is a
controversy as OAS-1AA was associated with NR. This is in contrast to a previous study by ElI Awady
et al. (2011) where they found that the hepatic fibrosis score was higher in AA and GA genotypes at
exon 7-SAS. On the other hand, they found no significant association between different OAS
genotypes and liver activity. No significant differences between MxA genotypes regarding fibrosis and
activity were found.

Conclusion:

In conclusion, the SNP of OAS-1 at the exon 7-SAS and MxA SNP at nt-88 of the promoter
region might represent an added value as promising markers for prediction of susceptibility and
treatment response of chronic HCV infection.

Statement: This study has not been published elsewhere and it has not been submitted simultaneously
for publication elsewhere.

Declaration of interest: The authors report no conflicts of interest. The authors alone are responsible
for the content and writing of the paper.
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Fig. (1): Agarose gel electrophoresis of OAS-1 gene restriction by Alul enzyme

AA Genotype AG Genotype GG Genotype

250 bp
200 bp
150 bp

S0bp

AAgenotype > complete digestioninto two fragments of 150 bp and 53 bp.
GG genotype —> absence of Alul site a retained intact 203 bp PCR
heterozygosity (AG) = three fragments of 203 bp, 150 bp and 53 bp
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Fig. (2): Agarose gel electrophoresis of MxA gene restriction by Hhal enzyme

GG genotype GT genotype TTgenotype

400 bp
300 bp
250 bp

S0bp

G allele: cut into fragments of 261, 51, 23 and 16 bp
Tallele : cut into fragments of 312, 23 and 16 bp.
GT:312+ 261 bp
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Table (1).Demographic, anthropometric data distribution, laboratory findings in all studied groups

HCV Patients
Control (n=40) Total (n=120) SVR (n=60) NR (n=60) pt p2
Median Range Median Range Median Range Median Range
Age (years); mean = SD 36.90 6.921 39.39 8.925 0.0715 0.132
40.62 8.421 38.07 9.336
Males; N (%) 26 65 74 61.7 34 56.7 40 66.7
Gender 0.706 0.260
Females; N (%) 14 35 46 38.3 26 43.3 20 33.3
BMI (kg/m2) 26 24 29 28.7 21 40.8
29.29 22 41 28.4 21 33 0.001 0.134
Total leucocytic count (X10%/L) 6.6 4.5 9.1 6.45 2.9 9.8 6.25 29 9.8 6.55 3 8.8 0.384 0.860
Hemoglobin concentration (g/dL) 13.75 12.6 15 13.9 11 16 13.75 11.6 16 13.9 1 15.6 0.316 0.504
Platelet count (X10%/L) 2255 156 380 208.5 102 450 291 136 450 2035 102 300 0.132 0.121
INR 1.07 0.9 11 1.03 0.8 1.33 1 08 1.09 1.05 1 1.33 0.065 0.276
Albumin (g/dL) 4.6 3.5 5 4.4 3.4 5.1 4.5 3.9 5 4.35 3.4 5.1 0.171 0.269
ALT (U/mL) 29.5 23 36 62 24 249 72.6 25 249 54.5 24 137 <0.001 0.953
AST (U/mL) 27.5 23 31 56.3 21 121 62.3 21 119 53 22 121 <0.001 0.188
Bilirubin (mg/dL) 0.85 0.6 1.15 0.8 0.4 1.5 0.8 0.4 15 0.9 0.5 14 0.246 0.078
ALP (U/mL) 83 76 115 86 56 250 96 65 250 85 56 190 0.577 0.371
Creatinin (mg/dL) 0.8 0.6 1.2 0.8 0.6 1.2 0.8 0.7 1.2 0.8 0.6 1.2 0.857 0.983
Glucose (mg/dL) 94.75 82 110 95 60 129 95 85 125 92.5 60 129 0.468 0.136
AFP (ng/mL) 2.6 0.9 6.8 4 0.8 28.5 2.4 0.9 8.6 5 0.8 28.5 0.119 0.003
TSH (ulU/mL) 1.5 0.9 2.9 1.5 0.4 4.9 1.45 0.4 4.9 15 0.7 4.7 0.785 0.281
Positive IHA (N,%) - - - 66 55 28 46.7 38 63.3 - 0.067
Splenomegaly (N,%) - - - 18 15 4 6.7 14 23.3 - 0.011
HCV viral load : : : aoxaoe | A0 IO T g gges | AL ] 1KLL ggges | A0 150 - 0.001
0 0 0 0 03 0
METAVIR Fibrosis; F1,F2 - - - 108 90 58 96.7 50 83.3 - 0.015
N (%) F3, F4 ] ] - 12 10 2 33 10 16.7 - '
METAVIR Activity; Al ; ; - 60 50 24 40.0 36 60.0 - 0.028
o .
N (%) A2, A3 B B - 60 50 36 60.0 24 40.0 -

The univariate analysis of clinical and virological factors was compared in all groups.P-value <0.05 are considered statistically significant. Data are represented as median and range or mean and SD or number and
percentage.
P1, comparison between total HCV patients versus control subjects; p2, comparison between responders and non responders. SVR, sustained virologicalresponder; NR, non-responder.
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Table (2). Distribution of OAS-land MxA(alleles and genotypes) in HCV patients and
healthy control subjects.

Control HCV Patients
Genotype and (n=40) (n=120) OR 95% ClI P
N % N %
AA 4 10 40 33.3 4.5 1.497 13.525 0.004
AG 25 62.5 66 55.0 0.733 0.352 1.528 0.407
OAS-1 GG 11 275 14 11.7 0.348 0.1430 0.8480 0.016
A allele 33 41.25 146 60.8
G allele 27 53,75 oz 392 2.212 1.322 3.703 0.002
GG 23 57.5 87 65.0 1.949 0.926 4.101 0.076
GT 16 40 27 225 0.436 0.203 0.935 0.031
MxA TT 1 2.5 6 5.0 2.053 0.240 17.586 0.681
G allele 62 77.5 201 83.75 1.496 0.799 5 801 0.206
T allele 18 22.5 39 16.25 ' ' '

P-value <0.05 are considered statistically significant.
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Table (3). Regression analysis for prediction susceptibility to HCV infection.

Univariate Multivariate
P OR 95% ClI P OR 95% ClI

Age (years) 0.155 1177 | 0997 1.389 - - - -
Gender (females
Versus males) 0706 1154 0547 2436 - - b b
ALT (UIL) <0.001 1.210 1.114 1.314 <0.001 1.180 1.080 1.289
AST (ULL) <0.001 1147 | 1.056 1.174 <0.001 1110 | 1.025 | 1.012

AA Reference 1 - - - - - -
OAsS-1 | AG 0.439 0.020 0.264 0.086 0.015 0.143 0.030 0.689

GG 0.954 0.002 0.127 0.035 0.887 0.767 0.345 0.876

GG Reference 1 - - - - - -
MXxA GT 0.140 0.554 0.253 1.214 - - - -

T 0.622 1.724 0.198 14.998 - - - -
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Table (4). Distribution of OAS-land MxA(alleles and genotypes) in HCV
responders and non responders groups.

SVR NR
Genotype
(n=60) (n=60) OR 95% CI P
and alleles
N % N %
AA 14 23.3 26 43.3 2513 | 1.144 | 5517 0.020
AG 40 66.7 26 43.3 0.382 | 0.182 | 0.802 0.010
OAS-1 GG 6 10 8 13.3 1.385 | 0.450 | 4.265 0.570
A allele 68 56.7 78 65
0.704 | 0.418 | 1.185 0.186
G allele 52 433 | 42 35
GG 40 66.7 | 47 78.3 1.808 | 0.800 | 4.087 0.152
GT 14 23.3 13 21.7 0.909 | 0.386 | 2.142 0.827
MxA TT 6 10 0 0 0.474 | 0.390 | 0.575 0.012
G allele 94 78.3 | 107 | 89.2
0.439 | 0.214 | 0.903 0.023
T allele 26 21.7 13 10.8

P-value <0.05 are considered statistically significant.SVR, sustained virologicalresponders; NR,
non-responder.
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Table (5). Regression analysis for prediction of non response.

Univariate Multivariate
P OR 95% ClI P OR 95% CI
Age (years) 0.134 0.968 0.927-1.010 - - -
Gender (females
versus males) 0.261 0.654 0.312-1.372 - - -
2
BMI (kg/m’) 0.091 0.914 0.823-1.014 - - -
Hemoglobin
concentration 0.550 1.114 0.782-1.587 - - -
(g/dL)
Viral load 0.012
(IU/mL) - 2.392 1.935-6.120 0.004 1.850 1.014-4.154
ALT (UIL) 0.425 0.996 0.986-1.006 - - -
Fibrosis (F3,4 vs
F1,2) 0.028 1.800 1.213-7.728 0.006 1.973 1.030-5.566
AA Reference 1 - - - -
OAS-1 AG 0.012 0.350 0.155-0.792 <0.001 0.140 0.051-0.385
GG 0.601 0.718 0.207-2.486 0.156 0.247 0.059-1.036
GG Reference 1 -
MXA GT 0.829 0.962 0.676-1.369 0.716 0.835 0.315-2.213
TT 0.019 0.649 0.287-0.847 0.049 0.376 0.251-0.987

P-value <0.05 are considered statistically significant.
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Table (6). Effect of different OAS-1 genotypes and MxA genotypes on liver
activity and liver fibrosis of HCV patients.

F1,F2 F3,F4
Sootre | e | e | OR | wwor |
N % N %
AA (40) 40 | 37.04 0 0 14.78 | 0.85 | 256.38 | 0.009
AG (66) 58 | 53.70 8 66.67 | 058 | 0.16 2.04 0.382
OAS-1 GG(14) | 10 | 9.26 4 3333 | 0.20 | 0.052 | 0.799 | 0.014
Aallele | 138 | 63.89 8 33.33
G allele 78 | 3611 | 16 | 6667 | - 1.45 8.64 0.003
GG@®7) | 77 | 7129 | 10 | 8333 | 0.49 | 0.10 2.39 0.376
GT (27) 25 | 23.15 2 16.67 | 151 | 0.31 7.33 0.609
MxA TT (6) 6 5.56 0 0 1.59 0.08 | 29.86 | 0.402
Gallele |179] 8287 | 22 | 91.67 0.44 0.09 L1905 | 0268
T allele 37 | 17.13 2 8.33 ' ' ' '
Genotype Al AZA3
and alleles (n=60) (n=60) OR 9% Cl P
N % N %
AA (40) 30 50 10 | 16.67 | 5.00 2.14 | 11.66 | 0.0001
AG (66) 24 40 42 70 0.29 | 0.13 0.61 | 0.0009
OAS-1 GG (14) 6 10 8 1333 | 0.72 | 0.23 2.22 | 0.5659
A allele 84 70 62 | 51.67
S allel 36 20 cs ' as33 | 218 1.29 3.71 | 0.0036
GG (87) | 42 70 45 75 0.78 | 0.35 1.74 | 0.5397
GT (27) 16 | 26,67 | 11 | 1833 | 1.62 | 0.68 3.86 | 0.2744
MxA TT (6) 2 3.33 4 6.67 | 0.48 | 0.09 274 | 0.4022
G allele 100 | 83.33 101 84.17
T allele 20 | 16.67 | 19 | 15.83 0.94 0.47 1.87 | 0.8611

P-value <0.05 are considered statistically significant.
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