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ABSTRACT 
Introduction: The frequent cause of liver disease in the whole world is due to Hepatitis C virus. According to the estimate the 
worldwide infection due to hepatitis C virus ranges from 150 to 200 million cases. Amongst these cases the chronic infection are 
found in about 85% cases. In the globe the most important cause of mortality and morbidity is Hepatitis C virus. In the whole 
world Chronic Liver disease and hepatocellular carcinoma of about 25% is due to hepatitis C virus.  
Objective: To find out the occurrence of metabolic syndrome in patients with chronic hepatitis C virus infection. 
Materials and Methods: This study was Descriptive cross sectional research study, which was directed at Department of 
Medicine, Hayat Abad Medical complex, Peshawar, Khyber Pakhtunkhwa Pakistan. The time duration for our study was 8 
month. In our study about 147 patient were observed to find out the frequency of metabolic syndrome in patients with chronic 
hepatitis C virus infection 
Results:  According to the results of our study, among 147 patients the analysis of age wise distribution was as follow; n= 20-25 
Years 6(4.1%), 26-30 Years 26(17.7%), 31-35 Years 51(34.7%), 36-40 Years 28(19.0%), 41-50 Years 22(15.0%) and in 51-60 
Years it was 14(9.5%). 49.12 years having standard deviation of  ±2.142 was the mean age in our study. In our study gender 
wise distribution, amongst 147 patients 108(73.5%) were male while 39(26.5%) were female. 131(89.1%) patients were 
observed to have metabolic syndrome with chronic hepatitis C virus infection. 
Conclusion: Our study concludes that there is no uncommon occurrence of metabolic syndrome in cases with HCV infection. 
There is significant association of metabolic syndrome with Hepatitis C Virus (HCV) when HCV infection have more than 3 
year’s duration.    
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INTRODUCTION 
The frequent cause of liver disease in the whole world is due to 
Hepatitis C virus. According to the estimate the worldwide infection 
due to hepatitis C virus ranges from 150 to 200 million cases. 
Amongst these cases the chronic infections are found in about 
85% cases.1 In the globe the most important cause of mortality and 
morbidity is Hepatitis C virus. In the whole world Chronic Liver 
disease and hepatocellular carcinoma of about 25% is due to 
hepatitis C virus.2 According to the study done in Pakistan on 
general population the hepatitis C virus infection prevalence was 
observed to be 4.7% and is increasing.3 While HCV is 
hepatotropic, it also well-known to affect the metabolic system and 
the metabolic disturbance caused by hepatitis C virus is called   
HCV associated dysmetabolic syndrome (HCADS). Steatosis, 
insulin resistance IR/Diabetes and hypercholesterolemia describe 
this syndrome cause by metabolic disturbance due to hepatitis C 
virus.4  
 In about 80% of cases the HCV infection associated insulin 
resistance has been reported. Impaired fasting glucose tolerance 
and DM higher prevalence have been observed in patient infected 
by HCV genotype-1. Viral RNA level replication is associated with 
resistance of insulin. In patient infected with HCV genotype 1 
infection it is observed to have TNF-a increase level, suppressing 
of cytokine signaling and reduction in substrate protein insulin 
receptor substrate-1 and -2.  Additionally, The HCV infection is 
also observed to down-regulate insulin receptor and glucose 
transporter-4 gene, peroxisome proliferators-activated receptors 
and hypoadiponectinemia.5 Chronic viral hepatitis is revealed to be 
linked with amplified risk of diabetes mellitus to glucose 
metabolism impairment. Insulin resistance is observed to have 
association with fatty degeneration of hepatocytes. In the liver 
tissue the core protein of the virus causes to stop the low density 
lipoprotein secretion which causes fatty degeneration. In 
susceptible individuals HCV also cause to activate the autoimmune 
response against the beta cells that produce insulin.6 

 The relationship between HCV infection and metabolic 
syndrome is suggested by a recent study.1 Fatty liver disease have 

possibility to be cause by HCV infection, which is a sign of hepatic 
steatosis, and is acknowledged element of metabolic syndrome.7 
In patients having chronic liver disease autonomous mortality 
predictors are the discrete constituents of metabolic syndrome.8   
In patient infected with HCV, metabolic disorders treatment 
accords with the HCV treatment. On the other hand, in patients 
having concerns of HCV tempted insulin resistance, the antiviral 
treatment shows impaired response.9 In patient infected with HCV 
the metabolic syndrome prevalence is observed to be about 
25%.10 

 Different Studies have been conducted in different parts of 
the globe to display frequencies of metabolic syndrome in patients 
with hepatitis C infection. Keeping this in mind we aim to conduct a 
study observe frequency of metabolic syndrome in patients with 
chronic hepatitis C virus infection in Khyber Pakhtunkhwa, 
Pakistan.  
 

MATERIAL AND METHODS 
This study was Descriptive cross sectional research study, which 
was directed at Department of Medicine, Hayat Abad Medical 
complex, Peshawar, Khyber Pakhtunkhwa Pakistan. The time 
duration for our study was 8 months. In our study about 147 
patients were observed to find out the frequency of metabolic 
syndrome in patients with chronic hepatitis C virus infection. The 
criteria for inclusion in our study was age 20-60 years, both 
genders and chronic hepatitis C while the criteria for exclusion in 
our study was patients with decompensate liver disease, pregnant 
Women and all those having co-infection with hepatitis B and HIV. 
If the above-mentioned condition is included in the study, it will act 
as confounders, to present biasedness in result of the study. 
Data Collection Procedure: Ethical and research committee 
approved our study. After approval the patient that meet the 
inclusion criteria having HCV infection presenting with metabolic 
syndrome were enrolled in our study.  An informed written consent 
was signed from all the patient meeting the inclusion criteria. 
 From all the included patient the information including history 
in detail, clinical examination, circumference of the waist, height, 
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weight, including BMI calculation. Blood was taken from the 
patients and sent to the laboratory of the hospital for the analysis 
of anti HCV Antibodies, HBs Ag, fasting blood sugar, high density 
lipoprotein, and Triglycerides. Standardized techniques were used 
to measure weight of body, height, BMI and blood pressure. In 
order to control confounders to exclude biasedness in our study, 
exclusion criteria were strictly followed.   
Data Analysis: SPSS version 16.00 was used for analysis of the 
data of our study. For quantitative variables like age, blood 
pressure, BMI, HDL, TG, and fasting blood sugar calculation for 
mean and standard deviation was done. For qualitative variables 
like gender, and metabolic syndrome calculation of frequency and 
percentages was done. To see effect modifiers metabolic 
syndrome was stratified for age, gender and BMI. Chi square test 
was performed by keeping p value ≤ 0.05 as significant.   
 

RESULTS 
This study was Descriptive cross sectional research study, which 
was conducted at Department of Medicine, Hayat Abad Medical 
complex, Peshawar, Khyber Pakhtunkhwa Pakistan. In our study 
about 147 patient were observed to find out the frequency of 
metabolic syndrome in patients with chronic hepatitis C virus 
infection. According to the results of our study, among 147 patients 
the analysis of age wise distribution was as follow; 20-25 Years n = 
6(4.1%), 26-30 Years n = 26(17.7%), 31-35 Years n=51(34.7%), 
36-40 Years n = 28(19.0%), 41-50 Years n = 22(15.0%) and in 51-
60 Years it was 14(9.5%). 49.12 years having standard deviation 
of  ±2.142 was the mean age in our study. 
 In our study gender wise distribution, amongst 147 patients 
108(73.5%) were male while 39(26.5%) were female.  
 131(89.1%) patients were observed to have metabolic 
syndrome with chronic hepatitis C virus infection (89.1%) (Table 
No 2)  
 
Table 1: Descriptive Statistics (N=147) 

Descriptive Statistics 

 N Minimum Maximum Mean 
Std. 
Deviation 

Raised plasma 
fasting glucose 

147 100 125 108.75 6.638 

Raised Blood 
pressure 

147 130 190 160.61 18.899 

Raised TG 147 130 190 160.82 17.366 

Reduced HDL 
Cholesterol 

147 19 40 31.57 6.288 

Waist 
circumference 

147 81 101 91.49 5.716 

 
Table 2: Distribution Of Metabolic Syndrome Of Sample Size (N=147) 

Metabolic 
syndrome 

Frequency Percent Valid Percent Percent 

Yes 131 89.1 89.1 89.1 

No 16 10.9 10.9 100.0 

Total 147 100.0 100.0  

 

DISCUSSION 
The frequent cause of liver disease in the whole world is due to 
Hepatitis C virus. According to the estimate the worldwide infection 
due to hepatitis C virus ranges from 150 to 200 million cases. 
Amongst these cases the chronic infection are found in about 85% 
cases.1 In the globe the most important cause of mortality and 
morbidity is Hepatitis C virus. In the whole world Chronic Liver 
disease and hepatocellular carcinoma of about 25% is due to 
hepatitis C virus.2 This study was Descriptive cross sectional 
research study, which was directed at Department of Medicine, 
Hayat Abad Medical complex, Peshawar, Khyber Pakhtunkhwa 
Pakistan. In our study about 147 patient were observed to find out 
the frequency of metabolic syndrome in patients with chronic 
hepatitis C virus infection. According to the results of our study, 
among 147 patients the analysis of age wise distribution was as 
follow; n= 20-25 Years 6(4.1%), 26-30 Years 26(17.7%), 31-35 
Years 51(34.7%), 36-40 Years 28(19.0%), 41-50 Years 22(15.0%) 

and in 51-60 Years it was 14(9.5%). 49.12 years having standard 
deviation of  ±2.142 was the mean age in our study. In our study 
gender wise distribution, amongst 147 patients 108(73.5%) were 
male while 39(26.5%) were female. 131(89.1%) patients were 
observed to have metabolic syndrome with chronic hepatitis C 
virus infection (89.1%). The existence of obesity, dyslipidemia, 
hypertension and insulin resistance label the metabolic syndrome. 
When HCV and metabolic disorder occur together then they 
increase the risk for the development of various problems. They 
also disturb overall activities of metabolism and other risk factors 
including inflammatory markers, chronic infections, micro 
albuminuria, hyperuricemia and coagulation disorders. In the whole 
world including Asian countries the metabolic syndrome 
prevalence is increasing. In our study metabolic syndrome was 
observed in 16 (17.78%) of the included patient. Our study was in 
accordance with the study conducted previously, which shows 
21.6% prevalence.11 Another study done12 that found it in 24.7% 
cases. On the other hand, in another study13 a lower number in 
12.4% cases was observed than our study. Different factors 
determine the number of this syndrome. It might be due to due to 
races difference, factors that affect genetic or this may be due to 
resources not only in term of life quality but also in term of medical 
facility like hepatitis C virus infection treatment.  There are many 
reasons for high metabolic syndrome in patient with HCV, amongst 
which one may be due protein produce by the virus which cause 
activation of TNF-α  and the function of the insulin receptor 
substrate (IRS) proteins  is inhibited which cause insulin resistance 
due to decrease expression of glucose transporter and lipoprotein 
lipase in peripheral tissues.14 Steatosis and fibrosis progression 
have been noted to be associated with the insulin resistance that 
can affect the antiviral therapy of against HCV with pegylatd 
interferon and ribavirin.15, 16 Previous Studies have shown that 
severity of the disease is associated with the duration of the 
problem.17, 18    
 

CONCLUSION 
Our study conclude that there no uncommon occurrence of 
metabolic syndrome in cases with HCV infection. There is 
significant association of metabolic syndrome with Hepatitis C 
Virus (HCV) when HCV infection have more than 3 year’s duration.    
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