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Background and study aim: Hepatitis C 

virus infection represents a potential 

public health problem worldwide. Many 

studies have shown markedly higher 

prevalence of insulin resistance (IR) and 

type 2 diabetes mellitus (T2DM) among 

patients with hepatitis C virus (HCV) 

infection compared to healthy subjects. 

Fetuin-A is one of the principal hepatokines 

regulating the human metabolism. This study 

aimed to estimate the level of Fetuin-A in 

HCV patients with concomitant T2DM, 

and its relation to insulin resistance. 

Patients and Methods: The study was 

conducted on 115 subjects, 87 patients had 

chronic HCV infection with and without 

T2DM, diabetic patients without HCV 

infection and 28 healthy control, they 

were subjected to full history taking 

thorough clinical examination, abdominal 

ultrasonography, routine laboratory 

investigation including fasting and post 

prandial blood glucose level and 

assessment of HOMA- IR, viral markers 

and serum Fetuin-A level by ELISA. 

Results: There was high statistically 

significant increase of serum Fetuin-A 

level among HCV with DM patient group 

followed by HCV group when compared to 

DM and control groups. Serum Fetuin-A 

level was higher in HCV patients than 

non HCV subjects with statistically 

significant difference.Also,it was higher 

among diabetic patients than non diabetic 

subjects with statistically significant 

difference.Serum Fetuin-A level was 

positively correlated with glucose 

homeostasis parameters in both HCV and 

HCV&D.M patients with high statistically 

significant difference. At Cut-off value of 

serum Fetuin-A >5.2 mg/mL, Sensitivity 

was 54.84, Specificity was 96.30, positive 

PV 94.4 and negative PV was 65.0 for 

prediction of IR in HCV patients. While, 

at Cut-off value of serum Fetuin-A >4.9 

mg/mL, sensitivity was 72.41, specificity 

was 79.31, positive PV was 77.8 and 

negative PV was 74.2 for prediction of 

DM in HCV patients.  

Conclusion : Fetuin-A may have role as a 

mediator in IR of either HCV or diabetes. 

However, Fetuin-A is more specific for 

evaluation of IR than DM in HCV 

patients as other factors may be 

incriminated in the pathogenesis of DM in 

HCV patients other than serum Fetuin-A 

level alone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Infection of hepatitis C virus (HCV) is 

the main cause of viral hepatitis that 

may cause chronic hepatitis in about 

60-80% of patients and also can 

progress to liver fibrosis, liver cirrhosis 

and hepatocellular carcinoma at the 

end [1]. Also, hepatitis C virus infection 

has many extrahepatic manifestations 

[2].Chronic hepatitis C virus infection 

is associated with metabolic disorders 

like increased risk of hyperglycemia 

and even type-2 diabetes mellitus [3,4]. 

Glucose intolerance is more common 

in HCV related chronic hepatitis than 

any other cause of chronic liver diseases 

such as hepatitis B virus infection [5]. 

Hepatitis C virus infection is associated 

with insulin resistance in the main 

pathways of gluconeogenesis and 

glycolysis. So, chronic HCV infection 

may predispose the host directly to 

glucose metabolism abnormalities and 

act as a risk factor for the development 

of type 2 diabetes [6,7]. 

A link between chronic HCV infection 

and metabolic disorders such as non-

insulin-dependent diabetes mellitus 

(NIDDM) has been suggested. Several 

studies from various parts of the world 

found that between 13%  and  33% of  
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patients with chronic hepatitis C (CHC) have 

diabetis mellitus (DM). Insulin resistance (IR) is 

also a common feature of disturbed carbohydrate 

metabolism in liver disease with or without 

cirrhosis and precedes the development of DM in 

these patients [8]. Many results showed that 

hepatitis C virus infection can lead to the increased 

prevalence of type 2 diabetes mellitus [9]. 

Several mechanisms control the pathogenesis of 

insulin resistance and T2DM caused by HCV. 

Those mechanisms could be either direct effect 

of the virus on insulin signaling [10] or indirect 

effect via inflammatory cytokines induction such 

as tumor necrosis factor- alpha (TNF-α) [11]. 

The role of cytokines and adipokines in insulin 

resistance caused by HCV has been investigated 

by many studies, but the role of hepatokines in 

those patients still understudied [12]. 

HCV-related insulin resistance, glucose metabolic 

changes and diabetes have important clinical 

outcomes, such as rapidly progressive fibrogenesis, 

higher incidence of hepatocellular carcinoma and 

also reduction of the virological response to 

interferon-α-based therapy [13]. Insulin resistance 

is a critical component of type 2 diabetes mellitus 

pathogenesis. Several mechanisms are likely to 

be involved in the pathogenesis of HCV-related 

insulin resistance [14]. Impairment of insulin 

receptor substrate (IRS)-1 and insulin receptor 

substrate (IRS)-2 expression has been observed 

in the liver of patients with chronic HCV infection, 

as well as in HCV core transgenic mice, HCV 

mediates dysfunction of the insulin signaling 

pathways via several distinct mechanisms, such 

as upregulating the expression of suppressors of 

cytokine signaling 3 expression [15], down 

regulation of peroxisome proliferator-activated 

receptors gamma (PPARγ), activation of 

mammalian target of rapamycin pathway, and 

increased tumor necrosis factor-α (TNF-α) 

secretion [16]. 

Hepatokines are liver-derived proteins that affect 

the lipid and glucose metabolism in the liver, 

adipose tissue and skeletal muscle. The 

dysregulated hepatokines have been considered 

as risk factors for the development of insulin 

resistance and type 2 diabetes
 
[17]. Among the 

principal hepatokines regulating the human 

metabolism is the Human alpha-2 heremans-

schmid glycoprotein (known also as Fetuin-A) 

[18]. 

Serum Fetuin-A is a multifunctional glycoprotein 

that is mainly secreted from hepatocytes in 

human [19]. Fetuin-A has an important role in 

the protection from vascular calcification by 

solubilization of calcium and phosphorus in 

serum 
(20)

.Also, Fetuin-A can inhibit the activity 

of insulin receptor tyrosine kinase by blocking 

the autophosphorylation of insulin receptor 

substrate-1 and tyrosine kinase, and induce a low 

grade inflammation that will result in insulin 

resistance [17] and its comorbidities as metabolic 

syndrome and also type 2 diabetes [21]. So, this 

work aimed to estimate the level of Fetuin-A in 

HCV patients with concomitant T2DM, and its 

relation to insulin resistance.  

  

PATIENTS AND METHODS 

This case-control study included 115 subjects 

aged (39-57) years, selected from Tropical 

Medicine Department, Faculty of Medicine, 

Zagazig University Hospitals. Eighty seven 

patients had chronic HCV infection with and 

without T2DM, diabetic patients (T2DM)) 

without HCV infection and 28 healthy controls. 

Diagnosis of HCV chronic hepatitis was based 

on elevated serum alanine aminotransferase more 

than 2 times the upper limit of normal level in at 

least two assessments in prior six months, 

standard serological assay and liver biopsy (or 

fibroscan if available) [22]. 

Diagnosis of diabetes was based on the World 

Health Organization, as a single raised glucose 

reading with symptoms, otherwise raised values 

on two occasions, of either fasting plasma glucose 

≥7.0 mmol/l (126 mg/dl), or with a  glucose 

tolerance test, two hours after the oral dose, the 

plasma glucose ≥11.1 mmol/l (200 mg/dl) and 

glycosylated hemoglobin ≥6.5% [23]. 

Informed consents were obtained from all 

patients; this study was approved by Ethical 

committee of faculty of medicine, Zagazig 

University, in the period from April 2016 to May 

2017. The studied individuals were age and sex 

matched, randomly selected and divided into 4 

groups : 

 Group I: Chronic HCV patients without 

diabetes (29 subjects). 

 Group II: Chronic HCV patients with 

diabetes (29 subjects). 

 Group III: Diabetic patients (T2DM) without 

HCV (29 subjects). 

 Group IV: Healthy controls (28 subjects). 

Exclusion Criteria : 

 Cirrhotic patients. 
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 Patients with renal impairment. 

 Patients with malignancies including HCC. 

 Patients with chronic hepatitis other than HCV 

(HBV and autoimmune hepatitis). 

 Patients with body mass index >30. 

 Drugs affecting lipid profile. 

All participants were subjected to the 

following: 

 Complete history taking thorough clinical 

examination .Body mass index (BMI) [24]. 

 Abdominal Ultrasound was done using 

sonoscape C11. 

 Biochemical assessments, including : 

- Complete Blood Count (using Sysmex-xs-

500i). 

- Liver function tests including: bilirubin level, 

serum albumin, ALT, AST (using Cobas 

6000). 

- Coagulation profile including: prothrombin 

time, INR (Sysmex CA-1500). 

- Kidney function tests including: serum 

creatinine and serum urea (using Cobas 

6000). 

- Virological markers: HCV antibody, HBVsAg, 

HBcIg Musing (Cobas é 411). HVC RNA 

was done by PCR. LKMA, ASMA and ANA. 

- Alfa feto protein using ELISA kits.  

- Fasting blood glucose, postprandial blood 

glucose and glycosylated hemoglobin 

.Fasting serum insulin. (Normal adult level 

0.7-9 μlU/ml).Insulin resistance determined 

by the homeostasis model of assessment 

(HOMA-IR) using the formula of: [fasting 

blood glucose (mg/dL) × fasting insulin 

(IU/mL)]/405.Normal range 0.5-1.4, above 

1.9 indicates early insulin resistance and 

above 2.9 indicates significant insulin 

resistance [25]. 

- Lipid profile: Total cholesterol (TC), LDL 

cholesterol, HDL cholesterol and 

triglycerides. 

 Evaluation of Fetuin-A level determined by 

commercially available Human Fetuin-A 

(FETU-A) ELISA kit from Bioneovanco, Ltd. 

 Liver biopsy for HCV patients (or fibroscan if 

available). 

Statistical Analysis : 

The collected data were computerized and 

statistically analyzed using SPSS program 

(Statistical Package for Social Science) version 

20. Data were tested for normal distribution 

using the Kolmogorov–Smirnov test. Qualitative 

data were represented as frequencies and relative 

percentages. Chi square test (χ2) and Fisher exact 

was used to calculate difference between 

qualitative variables as indicated. Quantitative 

data were expressed as mean ± SD (Standard 

deviation).Independent T test was used to 

calculate difference between quantitative variables 

in two groups in normally distributed data. One-

way ANOVA F-test was used to calculate 

difference between quantitative variables in more 

than two groups in normally distributed data. 

Pearson correlation coefficient used to calculate 

correlation between two quantitative variables. 

All statistical comparisons were two tailed with 

significance level of P-value ≤0.05 indicates 

significant, P<0.001 indicates highly significant 

difference while, P>0.05 indicates Non-significant 

difference. The receiver operator characteristic 

(ROC) curve was constructed to permit selection 

of threshold values for test results and comparison 

of different testing strategies. Areas under ROC 

curves and their standard errors were determined 

using the method of Centor, and compared using 

the normal distribution, with correction for 

correlation of observations derived from the 

same cases. A larger area under a ROC curve 

(AUC) indicates superior test performance, with 

1 representing 100% sensitivity and specificity 

and 0.5 representing no discriminatory utility. 

 

RESULTS 

There is statistically significant difference as 

regard BMI among studied groups with higher 

value reported in HCV & DM and DM patients 

(Table 1). There was statistically significant 

difference of ALT, AST levels among studied 

groups which were higher in HCV & DM followed 

by HCV when compared to DM and control 

groups (Data not shown). There was statistically 

significant difference as regard lipid profile 

among different groups, where LDL, TG, TC 

levels were elevated significantly and HDL level 

was decreased in HCV&DM followed by DM 

when compared to HCV and control groups 

(Data not shown). 

There is high statistically significant increase of 

glucose homeostasis parameters among HCV & 

DM patients group when compared to other 

groups (Table 2). 

As regard FBS, 2-hour postprandial blood 

glucose and HbA1C there are high statistically 

significant differences among different group 

except HCV vs. control. According to insulin 

level, there is statistically significant difference 
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among different groups. Moreover, HOMA-IR 

reveals statistically significant difference among 

all groups except HCV&DM vs. DM (Table 3). 

There is high statistically significant increase of 

serum Fetuin-A level among HCV & DM 

followed by HCV patient groups when compared 

to DM and control groups (Table 4). 

Serum Fetuin-A level is higher in HCV patients 

than non HCV subjects with statistically 

significant difference. Also, it is higher among 

diabetic patients than non diabetic subjects with 

statistically significant difference (Table 6). 

There was a highly significant positive correlation 

between Fetuin-A and BMI among all studied 

subjects (Data not shown). Also, there was 

positive correlation between serum Fetuin-A and 

TG, LDL and negative correlation with HDL 

level with significant difference in the whole 

studied subjects (Data not shown). 

Serum Fetuin-A level is positively correlated 

with glucose homeostasis parameters in both 

HCV and HCV&D.M patients with high 

statistically significant difference. Moreover, serum 

Fetuin-A level is inversely correlated with age in 

HCV patients with statistically significant 

difference. Also, negative correlations between 

serum Fetuin-A and liver enzymes were reported 

among each group but without statistically 

significant difference (Table 7). 

At Cut-off value of serum Fetuin-A >5.2 mg/mL, 

Sensitivity 54.84, Specificity 96.30, positive PV 

94.4 and negative PV 65.0 for prediction of  IR 

in HCV patients (Table 8, Figure 1). 

At Cut-off value of serum Fetuin-A >4.9 mg/mL, 

sensitivity was 72.41, specificity was 79.31, 

positive PV was 77.8 and negative PV was 74.2 

for prediction of DM in HCV patients (Table 9, 

Figure 2).  

 

Table (1): Demographic data among studied groups. 

 Groups 
Total 

N=115 
p HCV 

N=29 

HCV&DM 

N=29 

DM 

N=29 

Control 

N=28 

Sex Female 15 (51.7%) 15 (51.7%) 14 (48.3%) 14(50.0%) 58(50.4%) 0.992 

(NS Male 14 (48.3%) 14 (48.3%) 15 (51.7%) 14(50.0%) 57(49.6%) 

Age, years 46.4 ± 3.4 46.6 ± 3.4 47.5 ± 4 44.8 ± 3.5 46.3 ± 3.7 
0.062 

(NS) 

BMI, Kg/m
2
 22.3 ± 1.6 24.4 ± 1.7 24.4 ± 1.6 22.2 ± 1.6 23.3 ± 2 

<0.001 

(HS) 

HS: Highly Significant, S: Significant, NS:Non Significant. 

 

 

Table (2): Glucose homeostasis parameters among studied groups. 

 Groups 
Total 

N=115 
P HCV 

N=29 

HCV&DM 

N=29 

DM 

N=29 

Control 

N=28 

FBS, mg/Dl 

(Mean ± SD) 

85.3±16.9 118.2±31.4 154.9±28.2 81.1±11.6 110.1±37.8 <0.001 

(HS) 

2-hour 

postprandial bl. 

glucose,mg/dl 

(Mean ± SD) 

187.6±14.7 256.8±29.4 234.7±24.3 137.3±9.4 211.6±35.3 <0.001 

(HS) 

HbA1C, g% 

(Mean ± SD) 

5.5±0.4 6.8 ± 1.3 8.2±0.9 5.1±0.2 6.4±1.5 <0.001 

(HS) 

Insulin,  IU/mL 

(Mean ± SD) 

8±0.5 8.6 ± 0.9 7.6±0.9 5±0.7 7.3±1.6 <0.001 

(HS) 

HOMA-IR 

(Mean ± SD) 

1.6±0.4 2.9 ± 0.8 2.5±0.9 1±0.2 3.8±18.9 <0.001 

(HS) 

HS: Highly Significant, S: Significant, NS: Non Significant. 

N.B: Normal level of FBS from 70 to 100 mg/dL, HbA1C 4.8–5.9%, Insulin 0.7-9 μlU/ml and HOMA-IR 0.5-1.4. 
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Table (3): Glucose homeostasis parameters among different groups (LSD Post-hoc test). 

  HCV&DM 

vs. DM 

HCV&DM 

vs. Control 

DM vs. 

Control 

HCV&DM 

vs. HCV 

DM vs. 

HCV 

HCV vs. 

Control 

FBS, mg/dL <0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

0.502 
(NS)

 

2-hour 

postprandial bl. 

glucose, mg/dl 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

0.074 
(NS)

 

HbA1C, g% <0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

0.089 
(NS)

 

Insulin,  IU/mL <0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

0.007 

(S) 

0.019 

(S) 

<0.001 

(HS) 

HOMA-IR 0.147 
(NS)

 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

HS: Highly Significant, S: Significant, NS: Non Significant. 

 

 

 

Table (4): Serum Fetuin-A level among studied groups. 

  Group 

Total 

N=115 
p HCV 

N=29 

HCV&DM 

N=29 

DM 

N=29 

Control 

N=28 

Fetuin-A, mg/mL 

(Mean ± SD) 

3.8 ± 0.9 5.5 ± 1.5 2.4 ± 0.7 1 ± 0.3 3.2 ± 1.9 < 001 

(H S) 

HS: Highly Significant, S: Significant, NS: Non Significant. 

N.B: Normal level of Fetuin-A 0.33 to 1.0 mg/ml. 

 

 

 

Table (5): Serum Fetuin-A level among studied groups(LSD Post-hoc test). 

  HCV&DM 

Vs. DM 

HCV&DM 

Vs. Control 

DM Vs. 

Control 

HCV&DM 

Vs. HCV 

DM Vs. 

HCV 

HCV vs. 

Control 

Fetuin-A, 

mg/mL 
<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

<0.001 

(HS) 

HS: Highly Significant, S: Significant, NS:Non Significant. 

 

. 

 

Table (6): Serum Fetuin-A level as regard HCV infection, DM and Sex. 

 

 
HCV 

p 

DM 

p 

Sex 

p HCV 

+ve 

N=58 

HCV 

-ve 

N=57 

DM 

N=58 

Non-

DM 

N=57 

Male 

N=57 

Female 

N=58 

Fetuin-A, 

mg/mL 

(Mean ± SD) 

4.7 ± 

1.5 

1.7 ± 

0.9 

<0.001 

(H S) 
4 ± 2 

2.5 ± 

1.6 

<0.001 

(H S) 

3.2 ± 

1.8 

3.2 ± 

2 

0.837 

(N S) 

HS: Highly Significant, S: Significant, NS: Non Significant. 
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Table (7): Correlations between serum Fetuin-A level and the studied parameters in different studied 

groups.  

Fetuin-A, mg/mL 
HCV group DM group 

HCV & DM 

group 
Control group 

r p r p r p r p 

Age, years -0.37 
0.048 

(S) 
-0.145 

0.451 

(NS) 
-0.321 

0.09 

(NS) 
0.004 

0.985 

(NS) 

BMI, Kg/m2 0.029 
0.883 

(NS) 
0.324 

0.086 

(NS) 
0.101 

0.602 

(NS) 
0.013 

0.948 

(NS) 

FBS, mg/dL 0.516 
<0.001 

(HS) 
0.245 

0.201 

(NS) 
0.902 

<0.001 

(HS) 
0.778 

<0.001 

(HS) 

2-hour 

postprandial bl. 

glucose, mg/dl 

0.419 
<0.001 

(HS) 
0.236 

0.235 

(NS) 
0.916 

<0.001 

(HS) 
0.758 

<0.001 

(HS) 

HbA1C, g% 0.756 
<0.001 

(HS) 
0.174 

0.367 

(NS) 
0.913 

<0.001 

(HS) 
0.053 

0.79 

(NS) 

Insulin,  IU/mL 0.941 
<0.001 

(HS) 
0.48 

0.008 

(S) 
0.748 

<0.001 

(HS) 
0.303 

0.116 

(NS) 

HOMA-IR 0.928 
<0.001 

(HS) 
0.327 

0.083 

(NS) 
0.913 

<0.001 

(HS) 
0.706 

<0.001 

(HS) 

AST, IU/L -0.248 
0.195 

(NS) 
-0.036 

0.852 

(NS) 
-0.115 

0.553 

(NS) 
-0.072 

0.715 

(NS) 

ALT, IU/L -0.346 
0.066 

(NS) 
-0.006 

0.977 

(NS) 
-0.066 

0.734 

(NS) 
-0.072 

0.716 

(NS) 

TC, mg/dL -0.119 
0.54 

(NS) 
-0.243 

0.204 

(NS) 
0.2 

0.297 

(NS) 
-0.015 

0.94 

(NS) 

TG, mg/dL -0.022 
0.909 

(NS) 
0.143 

0.459 

(NS) 
-0.046 

0.811 

(NS) 
0.235 

0.229 

(NS) 

HDL, mg/dL 0.335 
0.076 

(NS) 
0.105 

0.587 

(NS) 
0.043 

0.827 

(NS) 
0.152 

0.44 

(NS) 

LDL, mg/dL 0.172 
0.372 

(NS) 
-0.064 

0.741 

(NS) 
0.149 

0.441 

(NS) 
0.144 

0.465 

(NS) 

HS: Highly Significant, S: Significant, NS: Non Significant. 

P ≤ 0.05= significant   p <0.001 highly significant and p >0.05 Non-significant   

 

 

 

 

 

 

 

Table (8):  The validity of serum Fetuin-A as a predictor for IR in HCV patients 

Cut-off value 

Fetuin-A 
Sensitivity 95% CI Specificity 95% CI +PV 95% CI -PV 95% CI 

>5.2 mg/ml 54.84 36.0 -

 72.7 

96.30 81.0 -

 99.9 

94.4 72.7 -

 99.9 

65.0 48.3 -

 79.4 
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Figure (1): ROC curve of serum Fetuin-A 

as a predictor for IR in HCV patients. 

 

 

 

Table (9):  The validity of serum Fetuin-A as a predictor for DM in HCV patients. 

Cut-off value 

Fetuin-A 
Sensitivity 95% CI Specificity 95% CI +PV 95% CI -PV 95% CI 

>4.9 mg/mL 72.41 52.8 – 

87.3 

79.31 60.3 – 

92.0 

77.8 57.7 -

 91.4 

74.2 55.4 – 

88.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): ROC curve of serum Fetuin-A 

as a predictor for DM in HCV patients. 
 

DISCUSSION 

Hepatitis C virus (HCV) infection is a global 

health problem that affects more than 170 million 

people worldwide. Egypt has the highest HCV 

prevalence in the world and its complications are 

among the leading public health challenges in 

Egypt [26]. It is a major cause of cirrhosis and 

hepatocellular carcinoma, making the virus the 

most common cause of liver failure and 

transplantation [27]. 

Insulin resistance is a consistent finding in patients 

with type 2 diabetes and present years before 

onset of diabetes [28]. Type 2 diabetes mellitus 

(T2DM) is a heterogeneous metabolic disease 

due to a progressive insulin secretory defect on 

the background of insulin resistance [29]. 
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Hepatitis C may induce insulin resistance and the 

risk of type 2 diabetes mellitus is increased in 

persons with chronic hepatitis C about 3 folds 

than non-HCV patients [4]. 

Fetuin-A is a circulating plasma glycoprotein, 

produced in hepatocytes and secreted into serum, 

it was found to be a natural inhibitor of the insulin 

receptor tyrosine kinase [30]. Thus, Fetuin-A is 

thought to be involved in the pathogenesis of 

insulin resistance [31,32]. 

Among the randomly selected 115 subjects 

included in this study the Mean ± SD of age was 

46.3 ± 3.7 years, 50.4% females, 49.6 % males 

and the Mean ± SD of BMI was 23.3 ± 2 kg/m
2
. 

In this study, there was statistically significant 

difference of ALT, AST levels among studied 

groups which were higher in HCV & DM followed 

by HCV when compared to DM and control 

groups. As the liver injury due to HCV and 

steatosis that is associated with IR is associated 

with increased level of ALT and AST in serum 

[33]. Also, Kim et al. [34] concluded that there 

was significant association between serum levels 

of liver enzymes and risk of type 2 diabetes. 

There was statistically significant difference of 

glucose homeostasis parameters among studied 

groups, where HOMA-IR, fasting blood glucose, 

fasting serum insulin and 2-hour post prandial 

blood glucose level were higher among HCV & DM 

than DM with statistically significant difference, 

as insulin resistance and T2DM represent unique 

extrahepatic metabolic complications for chronic 

hepatitis C virus infection [35]. 

Also, insulin and HOMA-IR levels were increased 

in DM than HCV and control subjects that were 

in agreement with Ahmed et al. [36]. 

There was statistically significant difference as 

regard lipid profile among different groups, where 

LDL, TG, TC levels were elevated significantly 

and HDL level was decreased in HCV&DM 

followed by DM when compared to HCV and 

control groups. Kralj et al. [4] found that HCV 

infection can induce insulin resistance which is 

the key mechanism leading to hepatic steatosis 

and metabolic syndrome where dyslipidemia is 

associated with insulin resistance. In addition 

Samatha et al. [37] reported that, there was a 

significant elevation in the serum concentrations 

of: Total cholesterol, Triglycerides and low 

density lipoprotein (LDL) in type 2 diabetic 

patients compared to controls. While HDL levels 

were significantly decreased in type 2 diabetic 

patients when compared to controls. 

Also, Smith and Lall [38] concluded that 

hypercholesterolemia, hypertriglyceridemia and 

elevated low density lipoprotein are the main 

lipid abnormalities found in diabetes which is 

risk for coronary artery disease. 

In the current study, there was statistically 

significant increase of serum Fetuin-A level in 

HCV&DM followed by HCV than DM and 

control groups. Moreover, there was statistically 

significant difference of serum Fetuin-A level 

among studied groups, where serum Fetuin-A 

level was higher in HCV patients than non-HCV 

subjects. This was in agreement with Sheriba et 

al. [39] who found that Fetuin-A was markedly 

higher in patients with chronic hepatitis C than in 

healthy controls. This finding has been confirmed 

also by an in vitro study, which has shown that 

Fetuin-A level was 10 folds higher in the HCV 

infected hepatocellular Huh-7cell lines compared 

to naïve Huh-7 cells [40]. Furthermore, a recent 

study by a Japanese group has shown that Fetuin-

A is a crucial constituent of cryoglobulin 

associated with chronic hepatitis C [41]. 

Serum Fetuin-A levels of HCV & DM was higher 

than HCV patients with statistically significant 

difference. The increase of Fetuin-A in HCV/ 

T2DM has come in accordance with a recent 

report revealed that the higher level of Fetuin-A 

is associated with IR and T2DM [42]. Moreover, 

it was found that single nucleotide polymorphism 

of Fetuin-A represents an independent risk factor 

for T2DM development. This result may indicate 

that serum Fetuin-A may play a pivotal role in IR 

of either DM or HCV. So,higher level was detected 

among concomitant DM&HCV than HCV or 

DM alone [43]. 

Also, serum Fetuin-A level was statistically higher 

in diabetics than non diabetics with significant 

difference .This was in agreement with Muniyappa 

et al. [44]. Also, the association of higher Fetuin-

A with incident diabetes has been reported[45]. 

These data were in contrast to Mori et al. [46], 

who found no difference in serum Fetuin-A level 

in type 2 diabetic patients with IR than in non 

diabetics. They explained their findings by the 

existence of glucose toxicity and/or protein 

modifications such as non enzymatic glycation 

that may overcome the effect of Fetuin-A on IR. 

There was no statistically significant difference 

in serum Fetuin-A as regard sex. However, Sun 
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et al. [47] found that serum Fetuin-A was 

elevated in women with T2DM. 

There was a highly significant positive correlation 

between Fetuin-A and BMI among all studied 

subjects. This was in agreement with Küçük et 

al. [48] who found positive correlation between 

serum Fetuin-A and BMI. So, Fetuin-A may play 

an important role in the pathogenesis of metabolic 

syndrome through IR [49]. 

Also, serum Fetuin-A level was inversely 

correlated with age in HCV group that was in 

agreement with Nathan et al. [50]. As Fetuin-A, 

which is secreted from healthy hepatocytes is 

affected by chronic liver disease so, it will 

decrease with progression of the disease  and 

aging [51]. 

In this study, there was positive correlation between 

serum Fetuin-A and TG, LDL and negative 

correlation with HDL level with significant 

difference in the whole studied subjects. These 

results came in consistent with the results of 

Ishibashi et al. [52], they concluded that elevated 

serum Fetuin-A is an independent marker for an 

atherogenic lipid profile. Also, Ix et al [53] 

reported that higher level of Fetuin-A was 

associated with higher triglycerides, LDL-

cholesterol, BMI, and insulin resistance. What is 

more, several single nucleotide polimorphisms 

(SNPs) of the Fetuin-A gene were found to be 

associated with insulin action, dyslipidemia and 

type 2 diabetes as well [52]. 

There was negative correlation between serum 

Fetuin-A and liver enzymes in HCV and 

HCV&DM groups without significant difference. 

This is in agreement with Stefan et al. [31] who 

proved that Fetuin-A is a negative acute phase 

reactant that is down regulated in inflammation, 

infection and malignancy. 

Serum Fetuin-A level was correlated with fasting 

insulin in DM group, this was in agreement with 

Emoto et al. [54] and Stefan et al. [43] who 

found  that  high  levels of  circulating  Fetuin-A 

are  associated with  insulin  resistance,  suggesting 

that Fetuin-A may represent a mechanism involved 

in the pathophysiology of  type II diabetes. 

It was found that Fetuin-A has a significant positive 

correlation with FBG, fasting insulin and with 

HOMA-IR, the markers of insulin resistance in 

both HCV/T2 DM and HCV groups. This was in 

agreement with Ali et al. [42] who found that 

Fetuin-A is associated with HOMA-IR, metabolic 

syndrome and an increased risk for type 2 diabetes. 

So, Fetuin-A may be a promising biochemical 

mediator that link HCV and insulin resistance 

[39]. 

Regarding the diagnostic validity of serum 

Fetuin-A as a predictor for IR in HCV patients at 

Cut-off value >5.2 mg/mL, AUC was 0.741, the 

sensitivity was 54.84 % and specificity was 

96.30%.This indicates that serum Fetuin-A has 

important and specific role for IR induced by 

HCV infection. Also, regarding the diagnostic 

validity of serum Fetuin-A as a predictor for DM 

in HCV patients at Cut-off value >4.9 mg/mL, 

AUC was 0.81, the sensitivity was 72.41% and 

specificity was 79.31%.  

Finally, it can be concluded that serum level of 

Fetuin-A was higher in HCV patients than non 

HCV subjects and among diabetic patients than 

non diabetic subjects. Also, serum levels of 

Fetuin-A were markedly elevated among HCV & 

DM patients followed by HCV patient groups 

when compared to DM and control groups. 

Serum Fetuin-A levels was positively correlated 

with glucose homeostasis parameters in both 

HCV and HCV&DM patients. Fetuin-A, may be 

target for therapeutic modalities for the treatment 

of insulin resistance in HCV patients. Future 

studies on large scale to standardize cut off value 

of Fetuin-A as a predictor for IR and DM in 

HCV patients may be needed.  
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