


Viral Hepatitis

HAV HBV HCV HDV HEV HGV
Additional well-characterized viruses 
that can cause sporadic hepatitis, such 
as yellow fever virus, cytomegalovirus, 
Epstein-Barr virus, herpes simplex virus, 
rubella virus, and the enteroviruses.



AT LEAST SEVEN TYPES OF VIRAL 
HEPATITIS ARE RECOGNIZED

• TYPE A (HAV)

• TYPE B (HBV)

• TYPE C (HCV)

• TYPE DELTA (HDV)

• TYPE E (HEV)

• TYPE G (HGV and GBV-C)



Characteristics of hepatitis A virus

• Picornaviridae
• VIRON= naked , 

small (25-30 nm) 
icosahedral
capsid enclosing  
postive sense 
single stranded 
RNA



Classification of Picornaviridae
 Enterovirus (enteroviruses)
•Poliovirus
•Coxsackie virus 
•Echoviris
•Enterovirus

 Rhinovirus (rhinoviruses)
 Hepatovirus (hepatitis A virus)
 Parechovirus (parechoviruses)
 Aphthovirus (foot-and-mouth disease viruses)
 Cardiovirus (cardioviruses)



hepatitis A virus

Only one serotype is known. Genomic sequence analysis of a variable 
region involving the junction of the 1D and 2A genes divided HAV isolates 
into seven genotypes.
There is no antigenic cross-reactivity with HBV or with the other hepatitis 
viruses. 
HAV is stable to treatment with 20% ether, acid (pH 1.0 for 2 hours), and 
heat (60 °C for 1 hour)
, and its infectivity can be preserved for at least 1 month after being dried 
and stored at 25 °C and 42% relative humidity or for years at -20 °C. The 
virus is destroyed by autoclaving (121 °C for 20 minutes), by boiling in water 
for 5 minutes, by dry heat (180 °C for 1 hour).
Heating food to > 85 °C (185 °F) for 1 minute and disinfecting surfaces with 
sodium hypochlorite (1:100 dilution of chlorine bleach) are necessary to 
inactivate HAV.
Various primate cell lines will support growth of HAV, though fresh isolates 
of virus are difficult to adapt and grow.



Epidemiology

HAV is widespread throughout the world. 
Outbreaks of type A hepatitis are common in families and 
institutions, summer camps, day care centers, neonatal 
intensive care units, and among military troops. 
The most likely mode of transmission under these conditions is 
by the fecal-oral route through close personal contact.
Stool specimens may be infectious for up to 2 weeks before to 
2 weeks after onset of jaundice.





Diagnosis
Virus particles have been detected by immune electron 
microscopy in fecal extracts of hepatitis A patients 
Virus appears early in the disease and disappears within 2 
weeks following the onset of jaundice.

Sensitive serologic assays (ELISA)
detection of IgM-specific anti-HAV in the blood of an acutely 
infected patient confirms the diagnosis of hepatitis A
polymerase chain reaction (PCR) methods have made it 
possible to detect HAV in stools and other samples and to 
measure specific antibody in serum.



• Hepadnaviridae

– Diameter: 40-48nm

– Icosahedral

– enveloped

– ds DNA

– Genome size:3.2kbs

– Causes acute chronic hepatitis ~ high 

risk of developing liver cancer

Hepatitis B Virus



Hepatitis B Virion, Dane particle and HBsAG

From Murray et. al., Medical Microbiology 5th

edition, 2005, Chapter 66, published by Mosby 
Philadelphia,, 



The particles containing HBsAg are 
antigenically complex. Each contains a group-
specific antigen, a, in addition to two pairs of 
mutually exclusive subdeterminants, d/y and 
w/r.
Thus, four phenotypes of HBsAg have been 
observed: adw, ayw, adr, and ayr. In the 
United States, adw is the predominant 
subtype. These virus-specific markers are 
useful in epidemiologic investigations, as 
secondary cases have the same subtype as 
the index case.



HBV are stable at -20 °C for over 20 years and stable to 
repeated freezing and thawing.
The virus also is stable at 37 °C for 60 minutes and 
remains viable after being dried and stored at 25 °C for 
at least 1 week.
HBV is sensitive to higher temperatures (100 °C for 1 
minute) or to longer incubation periods (60 °C for 10 
hours).
Sodium hypochlorite, 0.5% (eg, 1:10 chlorine bleach), 
destroys antigenicity within 3 minutes at low protein 
concentrations, but undiluted serum specimens require 
higher concentrations (5%). 



HBV Life Cycle

(Ganem & Prince, N Engl J Med 2004;350:2719-20) 



Conservatory Constraints on HBV 
Genome Sequence



HBV Hepatitis B virus. Etiologic agent of serum hepatitis.

A hepadnavirus.

HBsAg Hepatitis B surface antigen. Surface antigen(s) of HBV detectable 

in large quantity in serum; several subtypes identified.

HBeAg Hepatitis B e antigen. Associated with HBV nucleocapsid; indicates 

viral replication; circulates as soluble antigen in serum.

HBcAg Hepatitis B core antigen.

Anti-HBs Antibody to HBsAg. Indicates past infection with and immunity to 

HBV, presence of passive antibody from HBIG, or immune 

response from HBV vaccine.

Anti-HBe Antibody to HBeAg. Presence in serum of HBsAg carrier suggests 

lower titer of HBV.

Anti-HBc Antibody to HBcAg. Indicates infection with HBV at some 

undefined time in the past.

IgM anti-HBc IgM class antibody to HBcAg. Indicates recent infection with 

HBV; positive for 4–6 months after infection.





Immunological events of chronic HBV infection

HBsAg-Positive
6 months



HCV

• Family Flaviviridae, with classical flaviviruses and 
animal pestiviruses.

• General characteristics
– Enveloped viruses
– Genome: ss-RNA

• Capsid (C) protein + viral RNA = icosahedral nucleocapsid
• 2 enveloped-associated proteins

• Genus Hepacivirus
• Various viruses can be differentiated by RNA 

sequence analysis into at least 6 major genotypes 
(clades) and more than 100 subtypes.

• Quasispecies within individual



Hepatitis C Genotypes

- In Europe. 20 %
- i.v. drugs
- India >80%
- Thailand >70%

-In Europe <10%
- in US >15%
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U/UCIRES

ssARN +,  9.5 kb

Hepatitis C Virus

55-65 nm



C

E1

E2

p7

NS2

NS3

NS4A

NS4B

NS5A

NS5B

Core protein (nucleocapsid)

Envelope glycoprotein-1

Envelope glycoprotein-2

Viroporin ?

Zn-dependent proteinase

Zn-dependent proteinase, serine protease, helicase

NS3 cofactor

ER-derived membranous web formation

Unknown function; component of replicase?

RNA dependent RNA polymerase

HVR-1

HVR-2

5’ UTR

3’ UTR

ORF



Epidemiology

Hepatitis C Virus (HCV):

• ~170 million people worldwide

• Chronic hepatitis, liver cirrhosis, 
hepatocellular carcinoma (HCC)

• Transmitted via blood--transfusions, 
intravenous drug use



Transmission sources



Disease statistics

Infected Individuals

Persistent Infection

Liver Disease

Death

85%

30%

1-5%

Most patients are asymptomatic and unaware they’re infected



Notes:
HDV infection can be acquired either as a co-infection with HBV or as a superinfection of persons with chronic HBV infection. 
Persons with HBV-HDV co-infection may have more severe acute disease and a higher risk of fulminant hepatitis (2%-20%) 
compared with those infected with HBV alone; however, chronic HBV infection appears to occur less frequently in persons 
with HBV-HDV co-infection. Chronic HBV carriers who acquire HDV superinfection usually develop chronic HDV infection. In 
long-term studies of chronic HBV carriers with HDV superinfection, 70%-80% have developed evidence of chronic liver 
diseases with cirrhosis compared with 15%-30% of patients with chronic HBV infection alone. 

CDC website:  http://www.cdc.gov/ncidod/diseases/hepatitis/slideset/hep_d/slide_1.htm



HDV

• it is a defective virus which     needs HBV
to replicate

• serologic test for anti-HDAg exists by 
availability limited

• world wide distribution



Hِepatitis D virus          (HDV) Delta hepatitis

Virus Hepatitis D

Family Unclassified

Genus Deltavirus

Virion 35 nm, spherical

Envelope Yes (HBsAg)

Genome ssRNA

Genome size 1.7 kb

Stability Acid-sensitive

Transmission Parenteral

Prevalence Low, regional

Fulminant disease Frequent

Chronic disease Often

Oncogenic ?



Consequences of hepatitis B and delta virus infection

Figure 66-15. Consequences of deltavirus infection. Deltavirus (d) requires the presence of hepatitis 
B virus (HBV) infection. Superinfection of a person already infected with HBV (carrier) causes more 
rapid, severe progression than co-infection (shorter arrow). 

From Murray et. al., Medical Microbiology 5th edition, 2005, Chapter 66, published by Mosby Philadelphia. 







Hepatitis D
• Transmission occurs through bodily fluids via 

sexual activity and contaminated needles

• Hepatitis D virus requires hepatitis B virus to 
become virulent

– Hepatitis D virus doesn’t posses the glycoproteins
needed to attach to liver cells and must “steal” them 
from a hepatitis B virus infecting the same cell

• Hepatitis D may play a role along with hepatitis B 
virus in triggering liver cancer

• Vaccination with the hepatitis B vaccine limits the 
spread of hepatitis D viruses



HEPATITIS E (HEV)



Hepatitis E virus 
(HEV)

Virus Hepatitis E

Family Unclassified

Genus Hepevirus

Virion 30–32 nm, icosahedral

Envelope No

Genome ssRNA

Genome size 7.6 kb

Stability Heat-stable

Transmission Fecal-oral

Prevalence Regional

Fulminant disease In pregnancy

Chronic disease Never

Oncogenic No



HEV

• Infection follows pattern similar to HAV 
infection

• 6 - 8 week incubation period

• Fecal-oral transmission

• Mild clinical course (mortality < 1%)

• Fatality rate approaches 20% for women in 3rd 
trimester of pregnancy



HGV

• “HEPATITIS C-LIKE VIRUS”

• classified in the flaviviridae family  same as HCV

• genetic organization

– similar to HCV

– genone consists of single-stranded RNA molecule 
of positive polarity 



HGV AND GBV-C

• SHARE 95% AMINO ACID IDENTITY

• Thus represent different isolates of the 
same human virus



HGV - EPIDEMIOLOGY

• transmissable by blood and blood products

• present in asymptomatic blood donors         with normal 
ALT levels

• FOUND IN:

GENERAL POPULATION  1-2 %

HEMOPHILIA PATIENTS  18 %

IV DRUG USERS                 33 %

Patients  with chronic Hepatitis B 10 %

Patients  with chronic Hepatitis C 20%




