Hepatitis C

The Hepatitis C Virus (HCV)

HCV was discovered in 1989 by investigators at Chiron, Inc. Portions of the HCV genome were isolated by screening cDNA expression libraries made from RNA and DNA from chimpanzees infected with serum from a patient with post-transfusion non-A, non-B hepatitis. [Prior to the discovery of HCV, hepatitis following blood transfusion that was not caused by hepatitis A or hepatitis B was referred to as non-A, non-B hepatitis]. To identify portions of the genome that encoded viral proteins, the libraries were screened with antibodies from patients who had non-A, non-B hepatitis. These investigators went on to show that the virus they identified was responsible for the vast majority of cases of non-A, non-B hepatitis. They called the new virus hepatitis C virus (HCV). Subsequently, the complete genomes of various HCV isolates were cloned and sequenced by several groups. 

HCV is a positive, single-stranded RNA virus in the Flaviviridae family. The genome is approximately 10,000 nucleotides and encodes a single polyprotein of about 3,000 amino acids. The polyprotein is processed by host cell and viral proteases into three major structural proteins and several non-structural protein necessary for viral replication. Several different genotypes of HCV with slightly different genomic sequences have since been identified that correlate with differences in prognosis and response to treatment. 

Despite the discovery of HCV by molecular biological methods and the sequencing of the entire genome, a permissive cell culture system for propagating HCV has yet to be established. A non-primate animal model also does not exist. As a result, the production of specific drugs against HCV has been impeded although excellent diagnostic methods for have been developed. 

Risk Factors for HCV Infection

Approximately 4,000,000 people in the United States are infected with HCV. Primarily blood and blood products transmit the virus. The majority of infected individuals has either received blood transfusions prior to 1990 (when screening of the blood supply for HCV was implemented) or has used intravenous drugs. Sexual transmission between monogamous couples is rare but HCV infection is more common in sexually promiscuous individuals. Perinatal transmission from mother to fetus or infant is also relatively low but possible (less than 10%). Many individuals infected with HCV have no obvious risk factors. Most of these persons have probably been inadvertently exposed to contaminated blood or blood products. 

Consequences of HCV Infection

About 85% of individuals acutely infected with HCV become chronically infected. Hence, HCV is a major cause of chronic (lasting longer than six months) hepatitis. Once chronically infected, the virus is almost never cleared without treatment. In rare cases, HCV infection causes clinically acute disease and even liver failure, however, most instances of acute infection are clinically undetectable. 

The natural history of chronic HCV infection can vary dramatically between individuals. Some will have clinically insignificant or minimal liver disease and never develop complications. Others will have clinically apparent chronic hepatitis. Of these, about 25% will go on to develop cirrhosis. About 20% of individuals with hepatitis C and cirrhosis will develop end-stage liver disease. Cirrhosis caused by hepatitis C is presently the leading indication for orthotopic liver transplantation in the United States. Individuals with cirrhosis from hepatitis C are also at an increased risk of developing hepatocellular carcinoma (primary liver cancer). 

A major problem in discussing prognosis in patients with chronic hepatitis C is that it is difficult to predict who will have a relatively benign course and who will go on to develop cirrhosis or cancer. One fairly clear factor for progression to cirrhosis is concurrent alcohol abuse. Certain findings on liver biopsy can also be helpful in predicting a relatively benign or progressive course. Viral genotype may also play a role. Additional research is urgently needed to identify host factors that are important in determining prognosis in chronic hepatitis C. 

Diagnosis

History, serological testing and liver biopsy make the diagnosis of chronic hepatitis C. Most patients with chronic hepatitis C will be asymptomatic or have non-specific symptoms such as fatigue. In some individuals, the diagnosis will be suspected from the results of blood tests obtained for other reason (usually elevations in the serum alanine and aspartate aminotransferase activities). 

Individuals suspected of having chronic hepatitis C include: 

1. Those with symptoms of chronic liver disease 

2. Those with risk factors such as past or current intravenous drug use or blood transfusions prior to 1990 

3. Those with abnormal laboratory tests suggesting liver disease 

Such individuals should be tested for the presence of serum antibodies against HCV. The presence of anti-HCV antibodies in a person with a risk factor or evidence of liver disease strongly suggests the diagnosis of chronic hepatitis C. The absence of anti-HCV antibodies generally rules out the diagnosis. Tests for HCV RNA in blood should be done in those individuals with anti-HCV antibodies to confirm the diagnosis and in the rare patient who does not have anti-HCV antibodies but in whom the diagnosis is still strongly suspected on clinical grounds. Such testing should also be performed in patients who will undergo treatment. After making the diagnosis, a liver biopsy is usually indicated to assess the degree of liver inflammation and fibrosis and the presence or absence of cirrhosis. 

Course of illness or Natural history
After acute infection, 15%-25% of persons appear to resolve their infection without sequelae as defined by the sustained absence of HCV RNA in serum and normalization of ALT levels. Chronic HCV infection develops in most persons (75%-85%) with persistent or fluctuating ALT elevations indicating active liver disease developing in 60%-70% of chronically infected persons. In the remaining 30%-40% of chronically infected persons, ALT levels are normal. No clinical or epidemiologic features among patients with acute infection have been found to be predictive of either persistent infection or chronic liver disease. Moreover, various ALT patterns have been observed in these patients during follow-up, and patients might have prolonged periods (>12 months) of normal ALT activity even though they have histologic-confirmed chronic hepatitis. Thus, a single ALT determination cannot be used to exclude ongoing hepatic injury, and long-term follow-up of patients with HCV infection is required to determine their clinical outcome or prognosis.
The course of chronic liver disease is usually insidious, progressing at a slow rate without symptoms or physical signs in the majority of patients during the first two or more decades after infection. Frequently, chronic hepatitis C is not recognized until asymptomatic individuals are identified as HCV-positive during blood donor screening, or elevated ALT levels are detected during routine physical examinations. Most studies have reported that cirrhosis develops in 10%-20% of persons with chronic hepatitis C over a period of 20-30 years, and HCC in 1%-5%, with striking geographic variations in rates of this disease. However, when cirrhosis is established, the rate of development of HCC might be as high as 1%-4% per year. In contrast, a study of > 200 women 17 years after they received HCV-contaminated RH factor IG reported that only 2.4% had evidence of cirrhosis and none had died. Thus, longer-term follow-up studies are needed to assess the lifetime consequences of chronic hepatitis C, particularly among those who acquired their infection at young ages.
Although factors predicting severity of liver disease have not been well defined, recent data indicate that increased alcohol intake, being aged >40 years at infection, and being male are associated with more severe liver disease. In particular, among persons with alcoholic liver disease and HCV infection, liver disease progresses more rapidly; among those with cirrhosis, a higher risk for development of HCC exists. Furthermore, even intake of moderate amounts (>10 grams/day) of alcohol in patients with chronic hepatitis C might enhance disease progression. More severe liver injury observed in persons with alcoholic liver disease and HCV infection possibly is attributable to alcohol-induced enhancement of viral replication or increased susceptibility of cells to viral injury. In addition, persons who have chronic liver disease are at increased risk for fulminant hepatitis A. 
Extrahepatic manifestations of chronic HCV infection are considered to be of immunologic origin, and include cryoglobulinemia, membranoproliferative glomerulonephritis, and porphyria cutanea tarda. Other extrahepatic conditions have been reported, but definitive associations of these conditions with HCV infection have not been established. These include seronegative arthritis, Sjögren syndrome, autoimmune thyroiditis, lichen planus, Mooren corneal ulcers, idiopathic pulmonary fibrosis (Hamman-Rich syndrome), polyarteritis nodosa, aplastic anemia, and B-cell lymphomas.
Persons with acute HCV infection typically are either asymptomatic or have a mild clinical illness; 60%-70% have no discernible symptoms; 20%-30% might have jaundice; and 10%-20% might have non-specific symptoms (e.g., anorexia, malaise, or abdominal pain). Clinical illness in patients with acute hepatitis C who seek medical care is similar to that of other types of viral hepatitis, and serologic testing is necessary to determine the etiology of hepatitis in an individual patient. In <20% of these patients, onset of symptoms might precede anti-HCV seroconversion. Average time period from exposure to symptom onset is 6-7 weeks, whereas average time period from exposure to seroconversion is 8-9 weeks. Anti-HCV can be detected in 80% of patients within 15 weeks after exposure, in >90% within 5 months after exposure, and in >97% by 6 months after exposure. Rarely, seroconversion might be delayed until 9 months after exposure. 

The course of acute hepatitis C is variable, although elevations in serum ALT levels, often in a fluctuating pattern, are its most characteristic feature.  Normalization of ALT levels might occur and suggests full recovery, but this is frequently followed by ALT elevations that indicate progression to chronic disease. Fulminant hepatic failure following acute hepatitis C is rare.
Treatment

All patients with chronic hepatitis C should be evaluated by a specialist for possible treatment with these agents. In general, adults less than 70 years old with evidence of active inflammation on liver biopsy and without advanced cirrhosis are good treatment candidates. Indications for treatment of patients with very mild disease (e. g. normal serum ALT activity and no inflammation on biopsy) are less clear. Such individuals should be considered for possible participation in clinical studies. Patients with advanced cirrhosis secondary to hepatitis C should be referred to a liver transplantation center. 

Some patients with chronic hepatitis C respond to treatment with type I interferons. More recently, the combination of interferon alpha-2b plus ribavirin has been shown to be more effective. Most patients relapse (have inflammation again) when treatment is stopped. Patients who relapse should be considered for retreatment or for participation in studies of experimental antiviral drugs. Considerable research is also devoted toward new therapies for chronic hepatitis C. 

Other Sources of Information on Hepatitis C

National Institutes of Health Consensus Statement on Management of Hepatitis C 

A consensus statement on the management of hepatitis C prepared by a non-advocate, non-Federal panel of experts.

Hepatitis C 

From the U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, National Center for Infectious Diseases, Division of Viral and Rickettseal Diseases. 

Hepatitis C: An Epidemic for Anyone 

From the Koop Institute at Dartmouth College. 

Hepatitis: Interferon Treatment 

From Howard J. Worman, M. D. 

Hepatitis C: Interferon alpha-2b Plus Ribavirin for Treatment 

From Howard J. Worman, M. D. 

Evolving Treatments for Chronic Viral Hepatitis C 

From Howard J. Worman, M. D. 

Hepatitis Foundation International 

Information about an organization established to reduce suffering caused by hepatitis. 

Hepatitis Information Network 

A site with hepatitis links, new clinical papers, upcoming meetings and forums, national hepatitis agencies, and more. 

Hepatitis Zone - Health Care Homepage 

Information on hepatitis from Schering-Plough, Inc. 

HepCure 

HepCure (Hepatitis C United Resource Exchange) is a non-profit society, founded in 1997 and registered with the Registrar of Companies in the Province of British Columbia, Canada. 

National Genetics Institute 

A company using and improving the Polymerase Chain Reaction (PCR) technology for testing hepatitis, AIDS and cancer. 

