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Hepatitis C Virus. 
Classification 
Pseudokingdom – Virus. (No phyla or classes in 
viruses, most families not assigned to an order) 
Family – Flaviviridae. Genera – Flavivirus (eg 
yellow fever, dengue, JEB, MVE, kunjin), 
Pestivirus (eg Bovine diarrhea virus), 
Hepacivirus (HCV).   

RNA virus, single stranded, positive sense, 
enveloped 

Structure  
Small (55nm), quasi-spherical, core of RNA 
surrounded by icosahedral protein capsid, and a 
host-derived lipid envelope 

 

Genome  
9.6 kilobases (cf. HBV 3.2kB, Pox viruses 200kB).  
Single open reading frame, encoding a 3000 AA 
polyprotein. 
 
5` UTR contains an internal ribosome entry site 
(IRES) which binds to the host ribosome and 
initiates translation.  

 

 

Life Cycle 
1. Enters cells through interaction with several 
surface proteins – not fully characterized, but 
include CD81, LDL receptor and claudin-1 
2. pH changes lead to viral uncoating 
3. +RNA binds to ribosomes via IRES, leading to 
translation of a 3000AA polyprotein 
4. Polyprotein is cleaved by viral and host 
proteases into 10 proteins 
5. +RNA is copied to –RNA by NS5b (viral RNA 
polymerase), which then is a template for NS5b 
to replicate more strands of +RNA 
6. Components cluster into a “membranous web” 
in the cytoplasm and are assembled into new 
virions, and then exported 
 
Replicates within hepatocytes (and possibly 
PBMCs), ~50 virions per day per hepatocyte, 
~1012 virions per day in total. (cf HIV) 
 

 
 
 

http://upload.wikimedia.org/wikipedia/commons/d/da/HepC_replication.png
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Genetic Diversity 
The RNA polymerase is very error-prone, thus 
producing many mutations each day– hence is 
actually a quasispecies (or viral swarm) rather 
than a single species per se. 

 

Commercial genotyping kits use sequencing or 
line-probe hybridization of 5’UTR. Generally, 
different genotypes have~80% sequence 
homology, subgenotypes~85% and 
quasispecies 96-99%.  

History 
1970s – most cases of transfusion-related 
hepatitis were found not due to HAV or HBV – 
hence NANB hepatitis. Transmissable in 
chimpanzees, but agent unknown. 

1989– HCV named and genome cloned 

1990s - Replicon system developed 
(subgenomic RNAs inserted into Huh7 cell lines 
and copied) 

2005 – complete cell culture system for 
propagating HCV described.  

Pathogenesis 
Viral persistence in 70-85% of those infected 
despite antibody and cellular immune response 
against all viral antigens. Unclear why. Viral 
genetic variation contributes. IL28B CC more 
likely to clear spontaneously (55%) vs TT (10-
15%).  
Host response to infected hepatocytes causes 
liver injury.  

Natural history  
Most new infections are asymptomatic. Acute 
symptomatic hepatitis in 30-40%, jaundice in 
25%.  
Viral RNA detectable in serum within 4 days-6 
weeks of exposure (>95% within 1 week 
following contaminated blood transfusion). ALT 

elevation usually 6-12 weeks post exposure, 
and lasts up to 12 weeks.  

Long term natural history varies in different 
populations – eg 2% cirrhosis after 17 years in 
50,000 Irish women infected following anti-D. 
30% cirrhosis after 11-years follow up in US 
IVDUs. Overall 15-20% will get advanced 
fibrosis/cirrhosis, higher if co-factors (eg. ETOH, 
HIV, HBV). HCC develops in 3% per year once 
cirrhosis has been established.  

Epidemiology 
Estimated 170 million infected worldwide, 
230,000 Australians (~1% of population).  

 

Treatment 
Prior standard: PEG-IFN harnesses host 
immune response. Ribavirin no direct antiviral 
activity, but is synergistic with interferon. GT1: 
12 months Rx, SVR 45%. GT2/3: 6 months Rx, 
SVR 80%. Direct acting antivirals (DAAs) have  
revolutionised Rx. IFN-free combos 8-24 weeks, 
SVR 90-100% (most 12 weeks) 

 Protease inhibitors (NS3/4a)  evirs– 
[Boceprevir, Telaprevir, Simeprevir, Asunaprevir], 

Paritaprevir/r, Grazoprevir 
 Nucleoside polymerase inhibitors (NS5b) 

uvirs– Sofosbuvir,  
 Non-nucleoside polymerase inhibitors - 

Dasabuvir 
 NS5A inhibitors  asvirs -  Daclatasvir, 

Ledipasvir, Ombitasvir, Elbasvir , 
Velpatasvir 

Public health and prevention 
HCV can remain viable outside the host for 2 
days at 37°C and 6 weeks at 4°C. Best 
prevention=safe blood supply and harm 
minimization (needle and syringe programs). 
Vaccines in pre-clinical and early phase trials. 
“Treatment as prevention” will obviate these.  


