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and practicing physicians preparing for board 
exam­inations in infectious diseases. Each man­
ual reviews a topic essential to current prac­
tice in the subspecialty of infectious diseases. 
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Introduction 

Hepatitis C virus (HCV) is a major cause of liver dis-
ease, cirrhosis, and hepatocellular carcinoma (HCC) in 
many countries around the globe. HCV was discovered 
in 1989 and was found to be the cause of most cases of 
non-A, non-B hepatitis. The half-life of HCV is believed 
to be about 3 hours, and it is estimated that up to 1012 vi-
rions are produced daily in an infected individual.1 This 
is roughly 100-fold greater than the rate reported for 
HIV. It has been estimated that 50% to 85% of patients 
infected with HCV go on to develop chronic infection.2 
The Centers for Disease Control and Prevention (CDC) 
estimates that 4.1 million (1.6%) Americans have been 
infected with HCV, of whom 3.2 million are chronically 
infected. The high rate of error in the RNA-dependant 
RNA replication has resulted in tremendous genetic 
diversity, complicating vaccine development. Over the 
last decade, significant advances have been made in the 
treatment of chronic HCV. Patients with HCV now have 
a greater than 40% probability of viral eradication with 
therapy. Currently, there are several new agents in devel-
opment that will likely improve treatment outcomes. In 
this article, we will review HCV virology, natural history, 
transmission, clinical manifestations, diagnostic testing, 
and management.

Virology

HCV is the most common chronic RNA virus affect-
ing humans. It is a highly mutating single-stranded RNA 
virus belonging to the family Flaviviridae. The HCV ge-
nome is comprised of approximately 9600 nucleotides. 
Upon infection, the viral RNA enters the cell. The viral 
gene expression occurs outside the nucleus and encodes 
a polyprotein. This polyprotein is cleaved into separate 
protein components by cellular and viral proteases. The 
viral RNA genome is replicated by an RNA-dependant 
RNA polymerase, which is highly error prone. This 
replication process along with the high rate of virion 
turnover results in a rapid accumulation of mutations 
in the viral genome. Hence, multiple HCV variants or 

“quasispecies” exist in each infected host. The host is un-
able to produce an adequate response to each mutant, 
and this results in the development of chronic disease 
in up to 85% of infected individuals. In addition to this 
heterogeneity in individuals, variations in the HCV ge-
nome fall into a series of specific patterns that have been 
classified into genotypes. Studies indicate that there are 
up to 6 major genotypes, several of which are further 
differentiated into subtypes. Depending on the genomic 
region involved, HCV sequences in different genotypes 
may have a less than 60% nucleotide sequence identity. 
Within each genotype, stains are further subclassified 
into subtypes that have 75% to 85% nucleotide sequence 
identity. Genotypes tend to favor a geographical distribu-
tion, with genotype 1 accounting for 70% to 75% of all 
HCV infections in the United States. In contrast, geno-
type 4 infections are prevalent in Africa and the Middle 
East (Table 1). HCV genotype has been clearly linked to 
interferon treatment response, with genotype 1 associ-
ated with the poorest response to therapy and genotypes 
2 and 3 associated with the best response to treatment.2

With currently available therapeutic options, many 
viral infections such as chronic hepatitis B and HIV are 
impossible to eradicate: the hepatitis B virus integrates 
its DNA into host genome and the HIV virus establishes 
latency in memory CD4 cells. HCV lacks the ability to 
integrate its genetic material into chromosomal DNA 
and with its inherently unstable RNA genome, lacks 
the mechanism of virologic latency. Unlike these other 
chronic viral infections, HCV can be eradicated from 
patients if prolonged suppression of viral replication 
can be achieved.

Natural History

Human and animal models of HCV infection have 
demonstrated that HCV RNA can be detected in plasma 
within days of exposure.3 Viremia usually peaks at 8 to 12 
weeks and then drops to lower levels. In approximately 
15% of patients, plasma HCV RNA becomes undetect-
able within a few months and remains undetectable 
indefinitely. Viremia becomes persistent in up to 85% 
of patients. The chance of early resolution appears
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