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Introduction 
 

HCV is a small, enveloped virus containing a single-
stranded, positive sense RNA genome. It is extremely adapted 
at evading both the innate and adaptive immune response and 
the majority of individuals exposed to HCV become 
chronically infected (Dubuisson, 2007). 

Hepatitis C  virus infection is a chronic, often 
asymptomatic blood-born infection first identified in the early 
1990s. Up to 4 million Americans are believed to be infected 
with this indolent disease. An estimated 20% to 25% of 
infected persons progress to cirrhosis or hepatocellular 
carcinoma within 20 years of infection. Other infected persons 
remain asymptomatic  for decades with no evidence of 
progression and normal or minimally  elevated liver function 
tests. Hepatitis C currently accounts    for 40% of all chronic 
liver disease, 20% to 30% of all liver transplantations and 
more than 8,000 deaths each year (Armstrong et al., 2000).     

The principal challenges to reduce this burden lie in the 
identification and delivery of care to the major infected 
populations, and to   provide   more  effective therapies for the 
eradication of HCV (Sweating et al., 2007). 

The screening test for detection of HCV was the 
determination  of the anti-HCV antibodies by ELISA method.  
However, RT-PCR was still the accurate and standard 
technique for detection of HCV. C-FAST  device was 
developed recently by the "Authority Engineering Research 
Team of the Egyptian Armed Forces"  as a novel, rapid, non-
invasive device for screening of hepatitis c virus infection .it is 
based on Van der waals forces technology (Shiha,  2010). 

 
Van der waals force is the sum of the attractive or 

repulsive forces between molecules (or between parts of the 
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same molecule) other than those due to covalent bonds or to 
the electrostatic interaction  of  ions with one another or with 
neutral molecules and also van der waals forces include 
attractions between atoms, molecules and surfaces. They differ 
from covalent and ionic bonding in that they are caused by 
correlations in the fluctuating polarizations of nearby particles 
(consequence of  quantum dynamics). When the signal of  C-
FAST is picked up by static electricity from the operator, a 
pivoting antenna of the C-FAST is drawn like a compass 
needle, to detect the molecular resonance between the sensor 
card in C-FAST and the patient (Shiha, 2010). 

 
The device is tested in Egypt, the efficacy of C-FAST was 

96.2%, sensitivity 98.5%, specificity 94.6%,  PPV  92.9%  and 
NPV 98.8%. So C-FAST is rapid, non invasive accurate, 
simple, highly sensitive and specific tool for screening of 
hepatitis C virus with different genotypes and may have many 
potential applications in rapid diagnosis and screening of HCV 
patients (Shiha et al., 2012). 
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Aim of The Work 
 
To evaluate sensitivity  & specificity of a novel device C-

FAST for the detection of HCV as compared to RT-PCR 
(blinded study). 
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An Overview to HCV 

Structure of Hepatitis C virus : 

Hepatitis C virus (HCV) is a small (55-65 nm in size), 
enveloped, positive-sense single-stranded RNA virus of the 
family Flaviviridae. Hepatitis C virus is t he cause of hepatitis 
C in humans.The hepatitis C virus particle consists of a core of 
genetic material (RNA), surrounded by a protective shell of 
protein, and further encased in a lipid (fatty) envelope of 
cellular origin. Two viral envelope glycoproteins, E1 and E2, 
are embedded in the lipid envelope (Op De Beeck  and 
Dubuisson, 2003).  

 

Fig. (1) : Structure of Hepatitis C (Op De Beeck  &  Dubuisson, 2003). 
 
Genome organisation of Hepatitis C virus : 

Hepatitis C virus has a positive sense single-stranded 
RNA genome. The genome consists of a single open reading 
frame that is 9600 nucleotide bases long. This single open 
reading frame is translated to produce a single protein product, 
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which is then further processed to produce smaller active 
proteins (Kato, 2000). 

At the 5' and 3' ends of the RNA are the UTR,  that are 
not translated into proteins but are important to translation and 
replication of the viral RNA. The 5' UTR has a ribosome 
binding site (Jubin, 2001). (IRES - Internal ribosome entry 
site) that starts the translation of a very long protein containing 
about 3,000 amino acids. This large pre-protein is later cut by 
cellular and viral proteases into the 10 smaller proteins that 
allow viral replication within the host cell, or assemble into the 
mature viral particles .Structural proteins made by the hepatitis 
C virus include Core protein, E1 and E2; nonstructural 
proteins include NS2, NS3, NS4, NS4A, NS4B, NS5, NS5A, 
and NS5B (Dubuisson, 2007). 

 

Fig.(2): Hepatitis C virus RNA (Dubuisson, 2007) 

Viral entry : 
 

HCV entry into the host cell is a complex and highly 
regulated process, which is not yet fully understood. Initial 
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attachment of the virion to the cell may require the presence of 
both glycosaminoglycans and the low-density lipoprotein 
(LDL) receptor. Entry then proceeds through sequential 
interaction with the scavenger receptor class B type I, the 
tetraspanin CD81 and the tight junction proteins Claudin-1, -6 
or -9 (Dubuisson et al., 2008). 

This multi-step process is consistent with the 
observation that most of these potential HCV receptors have 
been shown to be necessary, but not sufficient for viral entry. 
It is likely, however, that the process of viral binding and entry 
varies with the details of the experimental model used and 
with the environment of the virus–host cell interaction in vivo. 
HCV circulates in infected patients as either ‘free forms’ or 
complexed with immunoglobulin or high-, low- or very low-
density lipoproteins. There is evidence that the virus uses these 
serum-derived factors both to broaden its receptor specificity 
and to evade neutralizing antibody responses (Dreux et al., 
2006). 

Replication : 

Replication of HCV involves several steps. The virus 
replicates mainly in the hepatocytes of the liver, where it is 
estimated that daily each infected cell produces approximately 
fifty virions (virus particles) with a calculated total of one 
trillion virions generated. The virus may also replicate in 
peripheral blood mononuclear cells, potentially accounting for 
the high levels of immunological disorders found in 
chronically-infected HCV patients. HCV has a wide variety of 
genotypes and mutates rapidly due to a high error rate on the 
part of the virus' RNA-dependent RNA polymerase. The 
mutation rate produces so many variants of the virus. It is 
considered a quasispecies rather than a conventional virus 
species (Bartenschlager and Lohmann, 2000).  
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Fig.(3) : Virus replication (Szabó etal.,2004) 

 
 

Entry into host cells occur through complex interactions 
between virions and cell-surface molecules CD81, LDL 
receptor, SR-BI, DC-SIGN, Claudin-1, and Occludin (Kohaar 
et al., 2010). 

 
Fig.(4):A simplified diagram of the HCV replication cycle  

(Branch et al.,2005). 

Once inside the hepatocyte, HCV takes over portions of 
the intracellular machinery to replicate (Lindenbach and  
Rice, 2005).  The HCV genome is translated to produce a 
single protein of around 3011 amino acids. The polyprotein is 
then proteolytically processed by viral and cellular proteases to 
produce three structural (virion-associated) and seven 
nonstructural (NS) proteins. Alternatively, a frameshift may 


