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Hepatitis A Virus 

Disease: Hepatitis A. 

Characteristics: Naked nucleocapsid virus with a single-stranded, positive-

polarity RNA. No virion polymerase. Virus has a single serotype. 

Transmission: fecal–oral route. In contrast to HBV and HCV, blood-borne 

transmission of HAV is uncommon because viremia is brief and of low titer. 

Pathogenesis: The virus replicates in the GI tract and then spreads to the 

liver during a brief viremic period. The virus is not cytopathic for the 

hepatocyte. Hepatocellular injury is caused by immune attack by cytotoxic T 

cells. 

Laboratory Diagnosis: The most useful test to diagnose acute infection is 

IgM antibody. Isolation of the virus from clinical specimens is not done. 

Treatment: No antiviral drug is available. 

Prevention: Vaccine contains killed virus. Administration of immune 

globulin during the incubation period can mitigate the disease. 

 

Hepatitis B Virus 

Diseases: Hepatitis B; implicated as a cause of hepatocellular carcinoma. 

Characteristics: Enveloped virus with incomplete circular double-stranded 

DNA; i.e., one strand has about one-third missing and the other strand is 

"nicked" (not covalently bonded). DNA polymerase in virion. HBV-encoded 

polymerase acts as a reverse transcriptase by using viral mRNA as the 

template for the synthesis of progeny genome DNA. There are three 

important antigens: the surface antigen, the core antigen, and the e antigen. 

In the patient's serum, long rods and spherical forms composed solely of 

HBsAg predominate. HBV has one serotype based on the surface antigen. 
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Transmission: Transmitted by blood, during birth, and by sexual intercourse. 

Pathogenesis: Hepatocellular injury due to immune attack by cytotoxic 

(CD8) T cells. Antigen–antibody complexes cause arthritis, rash, and 

glomerulonephritis. About 5% of HBV infections result in a chronic carrier 

state. Chronic hepatitis, cirrhosis, and hepatocellular carcinoma can occur. 

Hepatocellular carcinoma may be related to the integration of part of the 

viral DNA into hepatocyte DNA. 

Laboratory Diagnosis: HBV has not been grown in cell culture. Three 

serologic tests are commonly used: surface antigen (HBsAg), surface 

antibody (HBsAb), and core antibody (HBcAb). Detection of HbsAg for 

more than 6 months indicates a chronic carrier state. The presence of e 

antigen indicates a chronic carrier who is making infectious virus. The 

presence of e antigen is an important indicator of transmissibility. An HBV-

infected person who has neither detectable HBs antigen nor HBs antibody is 

said to be in the "window" phase. Diagnosis of this patient is made by 

detecting HB core antibody. 

Treatment: Alpha interferon and lamivudine, a reverse transcriptase 

inhibitor, can reduce the inflammation associated with chronic hepatitis B 

but does not cure the carrier state. 

Prevention: There are three main approaches: (1) vaccine that contains 

HBsAg as the immunogen; (2) hyperimmune serum globulins obtained from 

donors with high titers of HBsAb; and (3) education of chronic carriers 

regarding precautions. 

 

Hepatitis C Virus 

Disease: Hepatitis C; associated with hepatocellular carcinoma. HCV is the 

most prevalent blood-borne pathogen in the United States. 

Characteristics: Enveloped virus with one piece of single-stranded, positive-
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polarity RNA. No polymerase in virion. HCV has multiple serotypes. 

Transmission: Most transmission is via blood. Sexual transmission and 

transmission from mother to child probably occurs as well. 

Pathogenesis: Hepatocellular injury probably caused by cytotoxic T cells. 

HCV replication itself does not kill cells, i.e., does not cause a cytopathic 

effect. More than 50% of infections result in the chronic carrier state. The 

chronic carrier state predisposes to chronic hepatitis and to hepatocellular 

carcinoma. 

Laboratory Diagnosis: Serologic testing detects antibody to HCV. A PCR-

based assay for "viral load" can be used to evaluate whether active infection 

is present. 

Treatment: Alpha interferon plus ribavirin mitigates chronic hepatitis but 

does not eradicate the carrier state. 

Prevention: Posttransfusion hepatitis can be prevented by detection of 

antibodies in donated blood. There is no vaccine, and hyperimmune globulins 

are not available. 

 

Hepatitis D Virus 

Disease: Hepatitis D (hepatitis delta). 

Characteristics: Defective virus that uses hepatitis B surface antigen as its 

protein coat. HDV can replicate only in cells already infected with HBV; 

i.e., HBV is a helper virus for HDV. Genome is one piece of single-stranded, 

negative-polarity, circular RNA. No polymerase in virion. HDV has one 

serotype (because HBV has only one serotype). 

Transmission: Transmitted by blood, sexually, and from mother to child. 

Pathogenesis: Hepatocellular injury probably caused by cytotoxic T cells. 
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Chronic hepatitis and chronic carrier state occur. 

Laboratory Diagnosis: Serologic testing detects either delta antigen or 

antibody to delta antigen. 

Treatment: Alpha interferon mitigates symptoms but does not eradicate the 

carrier state. 

Prevention: Prevention of HBV infection by using the HBV vaccine and the 

HBV hyperimmune globulins will prevent HDV infection also. 

 

Hepatitis E Virus 

Member of calicivirus family. Causes outbreaks of hepatitis, primarily in 

developing countries. Similar to hepatitis A virus in the following ways: 

transmitted by fecal–oral route, no chronic carrier state, no cirrhosis, and no 

hepatocellular carcinoma. No antiviral therapy and no vaccine. 

 

Measles Virus 

Disease: Measles. Subacute sclerosing panencephalitis is a rare late 

complication. 

Characteristics: Enveloped virus with a helical nucleocapsid and one piece 

of single-stranded, negative-polarity RNA. RNA polymerase in virion. It has 

a single serotype. 

Transmission: Respiratory droplets. 

Pathogenesis: Initial site of infection is the upper respiratory tract. Virus 

spreads to local lymph nodes and then via the blood to other organs, 

including the skin. Giant cell pneumonia and encephalitis can occur. The 

maculopapular rash is due to cell-mediated immune attack by cytotoxic T 

cells on virus–infected vascular endothelial cells in the skin. 
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Laboratory Diagnosis: The virus is rarely isolated. Serologic tests are used if 

necessary. 

Treatment: No antiviral therapy is available. 

Prevention: Vaccine contains live, attenuated virus. Usually given in 

combination with mumps and rubella vaccines. 

 

Mumps Virus 

Disease: Mumps. Sterility due to bilateral orchitis is a rare complication. 

Characteristics: Enveloped virus with a helical nucleocapsid and one piece 

of single-stranded, negative-polarity RNA. RNA polymerase in virion. It has 

a single serotype. 

Transmission: Respiratory droplets. 

Pathogenesis: The initial site of infection is the upper respiratory tract. The 

virus spreads to local lymph nodes and then via the bloodstream to other 

organs, especially the parotid glands, testes, ovaries, meninges, and 

pancreas. 

Laboratory Diagnosis: The virus can be isolated in cell culture and detected 

by hemadsorption. Diagnosis can also be made serologically. 

Treatment: No antiviral therapy is available. 

Prevention 

Vaccine contains live, attenuated virus. Usually given in combination with 

measles and rubella vaccines. 
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Rubella Virus 

Disease: Rubella. Congenital rubella syndrome is characterized by 

congenital malformations, especially affecting the cardiovascular and central 

nervous systems, and by prolonged virus excretion. The incidence of 

congenital rubella has been greatly reduced by the widespread use of the 

vaccine. 

Characteristics: Enveloped virus with an icosahedral nucleocapsid and one 

piece of single-stranded positive-polarity RNA. No polymerase in virion. It 

has a single serotype. 

Transmission: Respiratory droplets and across the placenta from mother to 

fetus. 

Pathogenesis: The initial site of infection is the nasopharynx, from which it 

spreads to local lymph nodes. It then disseminates to the skin via the 

bloodstream. The rash is attributed to both viral replication and immune 

injury. During maternal infection, the virus replicates in the placenta and 

then spreads to fetal tissue. If infection occurs during the first trimester, a 

high frequency of congenital malformations occurs. 

Laboratory Diagnosis: Virus growth in cell culture is detected by 

interference with plaque formation by coxsackievirus; rubella virus does not 

cause CPE. To determine whether an adult woman is immune, a single 

serum specimen to detect IgG antibody in the hemagglutination inhibition 

test is used. To detect whether recent infection has occurred, either a single 

serum specimen for IgM antibody or a set of acute- and convalescent-phase 

sera for IgG antibody can be used. 

Treatment: No antiviral therapy is available. 

PreventionVaccine contains live, attenuated virus. Usually given in 

combination with measles and mumps vaccine. 

 


