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1 

Hepatitis C virus infection and clearance in 

relation to atherosclerosis and metabolic 

syndrome in an Egyptian village 

 
INTRODUCTION: 

 
The developing countries face the twin burden of escalating 

non-communicable disease and declining, but still prevalent, 

infectious disease.  Egypt has the highest hepatitis C virus 

(HCV) prevalence in the world (overall prevalence of HCV 

antibody is 12% in the general population, reaching 40% in 

persons over age 40 in rural areas) 1, and a population 

which is prone to diabetes and cardio-vascular disease 

(CVD).  

 
A causal link between infection and CVD has been 

proposed but its mechanism is still unclear 2. Pathogens 

could plausibly promote the development of atherosclerosis 

in a number of ways, including pro-inflammatory and pro-

thrombotic effects, and disturbances of lipid metabolism 3,4. 

Whether hepatitis C increases CVD risk is uncertain.  HCV 

infection is associated with increased common carotid IMT 

and carotid-artery plaques in some 5,6, but not all studies 7,8.  
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Discrepancies between studies are likely to be due to 

inadequacies in study design; for example, the numbers of 

individuals infected with hepatitis C have often been small 9, 

some combined hepatitis C and hepatitis B 10, while in 

others comparator groups could be hospital based 6 which 

may bias the relationship between atherosclerosis and 

HCV.  

 

Also, HCV infection in population based studies is 

associated with a 3.5 fold increased prevalence, and an 11 

fold increased incidence of diabetes 9,10.    HCV positive 

individuals appear more insulin resistant than non infected 

controls 11.  The mechanism of this association is unclear.  

Diabetes could be the consequence of inflammatory or 

autoimmune responses to hepatitis.  The enhanced risk of 

atherosclerosis in diabetes, in part at least, is attributed to 

the classical dyslipidaemic pattern of insulin resistance.  

This consists of elevations in circulating triglyceride, and a 

reduction in HDL cholesterol levels 12.  But an anomaly 

presents itself in HCV.  Lipid and lipoprotein abnormalities in 

HCV are characterised by hypocholesterolaemia and hypo-

betalipoproteinaemia, i.e. reduced levels of apolipoprotein B 
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(apoB)-containing lipoproteins, such as LDL and VLDL 

cholesterol 13.  Superficially, in terms of atherosclerotic risk, 

this circulating lipoprotein pattern would be viewed as 

favourable, and runs directly counter to observations in the 

classical manifestations of the metabolic syndrome 14.  

 
 

The proposed study will inform understanding of the links 

between infectious and CVD, the mechanisms and impact 

of the discordant effects of hepatitis C on glucose tolerance 

and lipid metabolism, and how this relates to atherosclerotic 

risk. This study will further our knowledge of the metabolic 

syndrome, as people with chronic hepatitis C infection 

appear to show a breakdown in the natural association 

between diabetes and dyslipidaemia providing valuable 

insights into the mechanisms of insulin resistance and its 

sequelae, and indicators for prevention, for all populations.  

Finally, clearance of infection appears to reverse some of 

the metabolic changes described above.  It is unclear what 

the impact of such reversal will be on atherosclerotic risk, 

but is an important public health question.  
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OBJECTIVES: 

 

1.  To determine the association of HCV infection  and 

atherosclerosis  

 

2.  To identify the relationship between HCV infection and 

metabolic syndrome   
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SUBJECTS AND METHODS: 

 

Study design 

Analytical multiple community based cross-sectional studies 

within the ongoing Zawyat Razin village cohort study.  

  
Study subjects 

Participants will be recruited from cohort adults aged over 

35 from three main groups: chronically infected with HCV 

(positive anti-HCV antibodies and positive RNA); cleared 

HCV infection (positive anti-HCV antibodies and negative 

RNA), and never infected (negative anti-HCV antibodies). 

Hepatitis B antigen positive individuals will be excluded.    

 
Ethical consideration 

The study protocol is approved by the MOHP Institutional 

Review Board and a local ethics committee set up for 

hepatitis studies in Egypt. Participants will be provided by 

documented informed consent 

 
Study sample  

Sampling will be stratified by gender and 5 year age group 

 
 


