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Viral Hepatitis: Agents and the Disease

Viral hepatitis is a disease of major public health importance
all over the world. Rapid advances have occurred in its
understanding during the past ten years which have had a
great impact on clinical practice. This article presents an
up-to-date account of viral hepatitis, focusing on the clinical
aspects of the disease.

The well known hepatitis viruses include hepatitis A
virus (HA V), hepatitis B virus (HBV), hepatitis 0 virus
(HDV), post-transfusion non-A, non-B hepatitis
(PTNANBH) and enterically transmitted non-A, non-B
hepatitis (ETNANBH) (Table I). Viral hepatitis can also
be caused by the Epstein-Barr virus (EBV), cytomegalo-
virus (CMV) and rarely by the herpes virus.

HEPATITIS A
Hepatitis A virus is an enterovirus, 27 nm in size, with
cubic symmetry (Fig. 1) which has successfully been
propagated in tissue culture. The virus genome is of the
RNA type and has been cloned and sequenced. All HA V
strains isolated worldwide are of one serotype only. HA V
causes acute hepatitis and the disease never becomes
chronic. During infection, the viraemia is short lasting
and heavy faecal shedding of the virus particles is
demonstrated during the prodromal phase and for five
days before the onset of jaundice. At this time the amino-
transferase levels are at their peak. The virus particles
disappear in the faeces during the late acute or early
convalescent phases.

Antibody response
Infection with HA V elicits two types of antibody
response. IgM class antibody to HA V antigen (IgM
anti-HA V) appears early and lasts for a period of 3 to
6 months. IgG class antibodies to HA V antigen (IgG
anti-HA V) appear in the blood later during the acute
infection; its levels rise slowly and are longer lasting.

The diagnosis of HA (Hepatitis A) is made by detecting
IgM anti-HA V in a single serum sample taken during the
acute or convalescent periods. Both solid phase radio-
immunoassay (RIA) and enzyme linked immunosorbent
assay (ELISA) methods are used for detection of IgM
anti-HA V. Both these methods have high sensitivity and
specificity. 1

Presentation
Infection with HA V occurs very early in life and usually
does not manifest clinically. The majority of the popula-

TABLE I. Agents and antigen-antibody systems of viral hepatitis

Disease Agent Antigen Antibody

HA HAY HAAg anti-HAY IgG
IgM
IgA

HB HBY HBsAg anti-HBs
HBcAg anti-HBc IgG

IgM
HBeAg anti-HBe

HD HDY HDAg anti-HDY IgG
IgM

HC' HCY' HCAg anti-HCY
HEr HEYt HEAg anti-HEY IgG

IgM

• HCY is the major aetiological agent tor post-transfusion non-A. non-B hepatitis.
t Enterically transmitted non-A. non-B hepatitis is caused by a 34 nm virus. This

agent is likely to be named HEY. and the disease HE.
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FIG 1. Hepatitis A virus

tion in developing countries has been exposed to the virus
before the ageof 10 because of poor standards of hygiene
and sanitation. The symptomatic disease is uncommon
and restricted to the first decade of life. Hepatitis A (HA)
is an acute self-limiting infection and the disease is usually
of mild intensity. However, fulminant hepatic disease
with HA V has been reported. Its severity increases with
age. The epidemiology of HA in the developed countries
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has changed over the past few decades. The exposure to
HA V in these countries no longer occurs in childhood
because of the ubiquitous clean water supply and good
sanitation. It is now seen mainly

1. in people travelling to developing countries;
2. in day-care centres; and
3. following ingestion of polluted shell-fish.

The disease in the day-care centres is interesting as the
majority of the children have anicteric disease whilst the
adult employees have icteric HA. The disease also occurs
in non-toilet trained children.

Immunoprophylaxis
Immunoprophylaxis of HA can be achieved by parenteral
administration of antibodies to HA V in normal immune
serum globulin (ISG) which are present in high titres
in normal serum pools. ISG (16.5%) in a dose of 0.02 to
0.12 ml/kg given intramuscularly gives 80% to 90% pro-
tection to contacts of HA if administered before or within
one to two weeks of exposure. Immunity lasts for at least
six months. Recent data have shown that ISG does not
prevent but attenuates HA V infection in contacts, and the
passive and active immunity conveyed by ISG and natural
attenuated infection may result in life-long protection.
ISG should be given to contacts of patients who have HA
and to Western tourists travelling to developing coun-
tries. Before using the serum, the clinician must make
sure that ISG is free from other hepatitis viruses and
human immunodeficiency virus (HIV). Only those
preparations of ISG which have been tested for HBsAg
and HIV by highly sensitive techniques and found negative
should be used.

HEPATITISB
Hepatitis B virus belongs to the hepadna group of viruses
and is a small DNA virus. It consists of a double shelled 42
nm spherical Dane particle, having a central 27 nm core
and outer coat protein (Fig. 2). The excess coat protein is
seen as a spherical 22 nm particle and as tubules of
filamentous forms (22 nm x several hundred nm). The
core particle contains the viral genome-a small circular
partially double stranded DNA (HBV DNA)-and a
large protein, the DNA polymerase. Both the DNA and
the DNA polymerase are enclosed by the core antigen,
which is a protein encoded by the virus.

DNA
Polymerase

40 - 400nm

FIG 2. Hepatitis B virus and viral antigens
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Nature
The virus has three antigenic determinants-hepatitis B
surface antigen (HBsAg), hepatitis B core antigen
(HBcAg) and hepatitis B e antigen (HBeAg). HBsAg,
originally known as the Australia antigen is represented
on the outer coat protein of the Dane particle, in the
smaller 22 nm particle and related filaments. HBsAg has
many subtypes-'a' antigen being common to HBsAg
with 'd' and 'v' subdeterminants mutually exclusive, i.e.
allelic and 'w' and 'r' also being mutually exclusive. Thus
there are four major subtypes of HBsAg- adw, adr, ayw,
ayr. HBsAg subtypes are proving useful in epidemiological
studies. However, there is no relation of these subtypes to
viral infectivity or disease severity. HBsAg is obtained
from serum released from the Dane particle by detergent
treatment. HBeAg, another HBV antigen has many
similarities to HBcAg in physico-chemical properties and
is also part of the HBV core component. The presence of
HBeAg in the serum is associated with infectivity of HBV
and its replication.

Hepatitis B virus can cause acute infection or the
chronic carrier state. The natural history of an HB carrier
can be broadly divided into two distinct periods-the
HBV replicating stage and the HBV integrated stage
(Table II). The acute infection, the HBV carrier state
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phase serujn sample. HBsAg may be seen transiently in
fulminant hepatitis but is not detected during the 'window
period' when it disappears from the blood and anti-HBs is
yet to appear. In these circumstances the IgM anti-HBc
(high titre) is the only detectable serological marker
(Fig. 3).
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TABLE II. Natural history of HBY infection
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Symptoms of disease
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FIG 3. Presence of antigens and antibodies in the blood of
patients with hepatitis B infection

The HB carrier state is recognized by the presence of
HBsAg and the absence of IgM anti-HBc (high ti.tre). in
the serum samples. In the HBY carrier state replicating
stage hepatitis e antigenaemia (HBeAG) o~curs an~ H~Y
DNA is present in serum samples. Once virus replication
becomes less and HBY DNA integrates into the hepatocyte
genome, HBeAg disappears and anti- HBe is detectable in
the serurn.? HBY DNA is then no longer detectable,
indicating an absence of HBY DNA replication.

The virus
Hepatitis B virus is not a cytopathic virus. Th~ I~verinjury
is caused by lymphocyte-dependent cytotoxicity hosted
against the core antigen expressed on the hepat~c~te c~1I
wall receptors. The mechanism of hepatocyte Injury In
chronic HBY infection is dependent upon the stage of
chronic HBY infection. During the replicative stage, the
liver injury is mild in intensity. When replicating infection
changes into integrated HBY infection, an exaggerated
immune response is hosted to clear the hepatocytes con-
taining the replicating HBY. This leads t~ episode~ of
lobular hepatitis where the injury is restncted to liver
lobules. This presents as single or multiple episodes of
acute hepatitis in an asymptomatic HBY carrier or as
sudden deterioration of liver function in a patient with
known chronic liver disease (Table III). This disease may
present for the first time as fulminant he~at.ic failure.
During the integrating stage, HBY DNA ~s Integrated
into the hepatocyte genome and HBcAg IS no longer
expressed on the hepatocyte cell wall rec.eptors: The
inflammatory process subsides and the liver disease
becomes inactive. If the patient has already developed
cirrhosis, there is a risk of development of primary liver
cell cancer.

TABLE III. Sudden deterioration of liver function in a patient
with HBV related stable chronic liver disease

Superinfection with HDV, HeV, HEV
Lobular hepatitis (conversion of HBeAg+ to anti-HBe+)
Reactivation of anti-HBe+ to HBeAg+
Drug toxicity-<iiuretics
Infections-spontaneous bacterial peritonitis
Gastrointestinal bleed
Hepatocellular carcinoma
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In some patients without detectable HBY replication,
the liver disease may continue to be active, as evidenced
by an inflammatory response in the Ii~er lobules a~d
portal tracts and in hepatocyte degeneration and necros~s.
In such circumstances HDY superinfection should be sus-
pected as the cause of active liver disease. If. this !s
excluded by serological tests, an autoimmune diathesis
allowing development of liver membrane reactive anti-
bodies may have occurred.

Public health implications
Hepatitis B is a major public health problem and. may
cause an acute hepatitis with recovery, an acute persistent
or chronic active infection, or a healthy carrier state.
Acute infection with HBY is a notifiable disease in many
countries. The exact magnitude of the problem is not
known globally because of difficulties in detection and
reporting. In the USA it is estimated that as many as
150000 cases of acute HB occur per year. The occurrence
of acute HB in many countries has increased because of
the illicit use of drugs. Persistent and chronic HB infec-
tions have been detected only during the past two decades
after the tests for HBsAg have become widely available.
Such infections may cause chronic active hepatitis with
progressive liver disease, non-detec~able o~minimalli~~r
disease in healthy carriers or chronic persistent hepatitis
with smouldering disease. It has been estimated that at
least 170000 000 persistent carriers of hepatitis B exist
worldwide providing the main reservoir for hepatitis B
infection and the world population can be divided into
three main zones (Table IY).

TABLE IV. Global hepatitis B virus carrier state

Endemicity

Low Intermediate High

Carrier rate (%)
Exposure rate (%)

Mode of transmission

0.01-1
10-15

Parenteral

3-7
20-35

Childhood
infections
Indian
subcontinent,
Middle East

>7
60-90

Perinatal
infections
Africa,
China,
Taiwan,
'Japan,
SEAsia

Occurrence of HCC The USA,
Western
Europe,
Australia

Liver cancer
Hepatitis B virus is an oncogenic virus and leads to
hepatocellular carcinoma possibly the commonest cancer
in males all over the world.t This is also a major health
problem in countries which have a high endemicity of HB ..
The disease occurs especially in people who contact HB
early in life. The majority of these infections are sub-clinical
and lead to a chronic carrier state in as high as 90% cases.
HBY is at the integrated stage and HBY DNA is integrated
into the hepatocyte genome. The disease is common in
male HBY carriers and HBY infection is transmitted to
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them by their mothers who are HBV carriers and HBeAg
positive (replicating HBV). HBV infection and liver
cancer can pass from one generation to another in many
families in endemic regions.

Prevention
Hepatitis B infection can be prevented by both passive
and active immunization. Hepatitis B immune globulin
(HBIG) provides effective protection against HBV infec-
tion if given within 24 hours of exposure. The protection
lasts for 6 to 9 months and infection with HBV may recur
once the HB antibody titres fall.' Therefore, active
immunization should be given together with HBIG. HBIG
is administered in a dose of 0.05 to 0.07 mllkg body weight
as soon as possible after exposure and repeated 30 days
later. The two most common indications are:

I. accidental needle stick exposure to blood from a
patient who is HBsAg positive;

2. infants born to an HBV carrier mother who is e antigen
positive or who has had acute HB infection in her third
trimester of pregnancy.

Another major advance in the control of HBV infection
has been the advent of the HB vaccine. Two vaccines are
at present available. The first one which "isused exten-
sively is the plasma derived vaccine collected from pooled
sera of healthy HB carriers. The 22 nm particles (HBsAg)
are extracted and purified by a series of extraction and
purification methods and tested for their immunogenicity
and safety in chimpanzees. The vaccine is used in a dose
of 20 ",g in adults and 10 ",g in children given intramus-
cularly into the deltoid muscle in 3 doses (at 0, 1 and
6 months). The antibody (anti-HBs) response is good in
98% of healthy persons. The critical antibody level
believed to give protection is 10geometric titre lUlL. The
protective levels of antibody last for 5 to 7 years and a
booster dose may be needed 5 years after the primary HB
vaccination. The vaccine has been used to provide pre-
exposure immunity in a number of situations. These are:

1. medical staff
2. patients on dialysis
3. homosexual men
4. infants born to HB carrier mothers who are e antigen

positive.
The vaccine has been extensively used in endemic zones
to block perinatal and childhood transmission of HB. In
these countries HB vaccine has been given to all infants at
birth in a 3-dose schedule. The vaccine has proved to be
highly effective in reducing the transmission of HB. Many
countries where there is a high carrier rate of HB and a
high prevalence of HCC have already started using HB
vaccination for all their infants. The outcome of this pro-
gramme is being watched with great interest.

The plasma-derived vaccine has a good safety record
and fears that it might transmit HIV infection have been
allayed. Recently recombinant DNA technology has been
used to produce a yeast-derived HB vaccine. Its advantages
are that it willbe free from all possible human contaminants.
This vaccine is also highly immunogenic and provides pro-
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tection equal to that obtained from the plasma-derived
vaccine.

HEPATITISD
Hepatitis D virus is an incomplete virus which needs
HBsAg or HBV coating for its replication. HDV can
coinfect a patient with acute HBV infection or superinfect
a chronic HBV carrier. HDV is an RNA virus and its
antigen evokes a systemic immune response initially of
IgM and subsequently of the IgG class. Acute HDV infec-
tion can be recognized by demonstrating the delta antigen
in the serum and 'by immunoassay for IgM anti-delta.
Chronic HDV infection (replicating) is recognized by the
presence of high titre IgM anti-delta and by the appearance
of IgG anti-delta in the serum. In addition, delta antigen
can be readily shown in unfixed and fixed liver tissues by
direct immunofluorescence and by the immunoperoxidase
technique. HDV seroconversion reveals that IgG and
IgM anti-delta in the serum are absent.

Hepatitis D was first described from southern Italy
and for some time was thought to be restricted to the
Mediterranean region. However, serological surveys
have showed that it is distributed throughout the world.
The virus appears to be endemic in the Mediterranean
basin, .the Middle East, parts of South America, the
USSR, Romania and some Pacific islands. In northern
Europe, the USA and Australia, HD appears to be con-
fined to parenteral drug addicts, haemophiliacs and
other recipients of blood and blood products and to be a
relatively recent infection. In South America, epidemic
hepatitis D virus infection has been reported causing
severe, and often fatal, hepatitis. This was first
demonstrated among the Yucpa Indians of western
Venezuela. In the Brazilian part of the Amazon basin
hepatitis D infection appears to cause the Labrea fever, a
form of fulminant hepatitis that affects mainly children.
Recently hepatitis D has also been found to be responsi-
ble for fulminant hepatitis in a number of communities in
the Sierra Nevada de Santa Marta of northern Columbia.
Epidemic HD has also been reported from the foothills of
the Himalayas in southern Kashmir. HD is also prevalent
as acute and chronic HBV infections in the remaining
Indian subcontinent.

Hepatitis D infection can present as a coinfection with
hepatitis B or as a superinfection. Coinfection occurs
when there is simultaneous infection with HBV and HDV
and usually results in a mild illness indistinguishable from
infection with HB. However, coinfection under certain
circumstances may cause severe fulminant hepatitis
especially in illicit drug users. Superinfection occurs when
an HBV carrier becomes infected with HDV and the
clinical outcome is often a severe hepatitis sometimes
leading to fulminant hepatic failure. If the HBV carrier
was asymptomatic superinfection with HD may resemble
acute viral hepatitis. However, if the HB carrier was
symptomatic, superinfection with HDV causes sudden
deterioration of liver function. HDV superinfection may
eventually resolve or lead to a chronic carrier state.
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NON-A, NON-B HEPATITIS
Non-A, non-B hepatitis is caused by a group of viruses
which till recently were not well understood. The diagnosis
of non-A, non-B hepatitis depended upon excluding
known causes of hepatitis in patients with acute hepatitis
and chronic liver disease in a carrier (Table V). However,
recently major advances have occurred in classifying non-
A, non-B hepatitis and in identifying the aetiological
agents. NANBH is probably caused by two groups of
viruses=-one transmitted parenterally (post-transfusion
NANBH) and the other transmitted enterically (Table VI).

TABLE V. Diagnostic criteria of non-A, non-B hepatitis*

Convincing clinical and biochemical or histological evidence of acute or
chronic hepatitis or carrier state

Failure to detect acute markers of HA and HB infection

Exclusion of EBv and CMv infection
No exposure to a known hepatotoxin/systemic disease likely to cause

hepatic damage

• These stringent criteria will be unnecessary when serological tests for various
agents causing NANBH become available

TABLE VI. Differentiating features of post-transfusion non-A,
non-B hepatitis and enterically transmitted non-A, non-B
hepatitis.

Non-A, non-B hepatitis
Post-transfusion Enteric

Aetiological agent Hepatitis C virus Hepatitis E virus

Mode of transmission Parenteral Faecal oral

Major epidemio- Following transfusion Epidemics in developing
logical impact countries

Use of blood products Endemic hepatitis in
developing countries

Acute disease Usually mild Adults affected.
increased severity in
pregnancy

Chronicity High (over 50%) Does not occur
usually mild chronic
active hepatitis with
cirrhosis

Hepatocellular Known to occur Does not predispose to
carcinoma (HCC) HCC

Prevalence USA. West Europe. Indian subcontinent,
Japan North Africa, East and

West Africa and other
developing countries

Post-transfusion NANBH
The application of specific serological and virological
markers of HA V and HBV in post-transfusion hepatitis
revealed that a sub-group of patients developed hepatitis
which was neither HAV nor HBV. This was designated
NANBH and a number of researchers in the USA, Europe
and Japan transmitted this hepatitis to chimpanzees and
the incubation period of the disease varied between
18 and 100 days. The differing incubation period, source
of inoculum causing the disease as well as the pattern
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of the enzyme elevation indicated that PTNANBH was
caused by two separate aetiological agents (Table VII).
At present 90% of hepatitis after transfusion in the USA,
western Europe and Japan is caused by PTNANBH. Exten-
sive work in the recent past had failed to identify the agent
or a serological marker ofPTNANBH. So a group of resear-
chers in USA used surrogate markers, namely SGPT and
anti-HBc, to identify blood infected with PTNANBH,
and showed that they could reduce the transmission of
NANBH. Kuo et al> have identified the major aetiological
agent of NANBH and developed an ELISA test for test-

TABLE VII. Evidence for two agents in transfusion-associated
non-A. non-B hepatitis

Agent I Agent2
(F-Strain) (H-Strain)
Long incubation Short incubation
NANBH NANBH

Inoculum Factor IX Factor VIII
Experimental animal Chimpanzees Chimpanzees
Incubation period 11weeks 4-7 weeks
Electron microscopic Double membraned Nuclear changes with
change tubular cytoplasmic 20-27 nm nuclear

structures particle
Cross challenge Agent infectious Agent infectious
Chronicity (%) 5-10 70-90
Pattern of enzyme Monophasic Fluctuating
elevation

ing antibody to this agent. The virus named He and its
antibody (anti-HCv) have been very useful for identifying
the infected blood samples. The epidemiology of He may
soon be unravelled in detail and the prevalence of
PTNANBH may be drastically reduced by using this
serological marker. The acute hepatitis caused by He is
usually either mild or sub-clinical but in a high proportion
of patients leads to chronic active hepatitis and cirrhosis.
A number of instances of hepatocellular carcinoma
following PTNANBH have been reported from Japan.

Enterically transmitted NANBH
ETNANBH is an ecologically determined disease
associated with faecal contamination of drinking water.
The disease exists in the community as sporadic hepatitis
with periodic epidemics. ETNANBH presents as explosive
large outbreaks of jaundice and in this form presents a
national health problem in India. In its sporadic form,
ETNANBH is the commonest cause of acute hepatitis in
India. Fifty-three per cent of patients with acute viral
hepatitis in Kashmir had NANBH infection epidemio-
logically resembling ETNANBH.6 These data have been
confirmed by other workers and ETNANBH has been
found to be responsible for 87% of cases of subacute
hepatic failure, 58% of cases of acute fulminant hepatic fail-
ure and 53% of acute sporadic viral hepatitis (Table VIII).

There is convincing epidemiological evidence that
ETNANBH is a water-borne disease. The epidemic curve
is unimodular and highly compressed indicating a single
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TABLE VIII. Outbreaks of epidemic non-A, non-B hepatitis
in the Kashmir Valley 1978-81

Year Region Population Exposed AVH (icteric)' Deaths"

1978 Gulmarg 600,000 17,000 600

1979 Sopore 200,000 6,000 200

1980 Handwara 400,000 11,000 400

1981 Kupwara 500,000 15,000 550

* Figures estimated from field surveys

common source of infection. ETNANBH in its icteric
form has an increased incidence and severity in pregnant
women and this forms one of the most characteristic
epidemiological features of the disease. In fact, the major
cause of mortality in the epidemic disease is the high rate
of fulminant hepatitis in pregnant women.

The major agent of human ETNANBH appears to be a
virus-like particle that is approximately 32 nm in diameter
and sediments in sucrose gradients at 183S. The specificity
of this agent to the disease has been inferred from the
results of immuno electron microscopic studies on pre-
infection, acute phase and convalescent phase sera from
humans and experimentally infected primates. Primate
transmission indicates that about a dozen species including
tamarins, cynomolgus monkeys, African green monkeys,
rhesus monkeys, chimpanzees and marmosets are suscep-
tible to infection with the agent. Cross-reactivity with
acute phase sera obtained from patients involved in
outbreaks in Algeria, Burma, The Gambia, India, Nepal,
North America, Pakistan, Somalia, Sudan and the USSR
has been demonstrated for virus-like particles recovered
from the stool of patients in Burma, India, Mexico,
Pakistan, Somalia and the USSR. These data strongly
suggest that the same virus is responsible for most cases of
ETNANBH observed worldwide.

The control of ETNANBH infection depends upon
improved sanitation, proper sewage disposal and the
supply of safe potable water. Mass education during and
in-between outbreaks should be given to the public to
take proper hygienic precautions and use only boiled
drinking water. As the morbidity and mortality is mainly
seen in pregnant women, special attention is needed in
this population during epidemics. The use of immune
serum globulin (ISG) considerably reduced the mortality
in third trimester pregnant women during one outbreak
in Kashmir.

MANAGEMENT
The treatment of acute and chronic. viral hepatitis has
been unsatisfactory and no antiviral agents are available
for general clinical use. Management is restricted there-
fore to symptomatic treatment and observing the natural
course of the disease. Recently, interferons and adenine
arabinoside (ARA-A) have been used by some investi-
gators and found to have definite antiviral properties
against HBV, HDV and HCV. Patients with chronic
HBV infections in their replicating stage have been
mainly used in such antiviral therapy. During treatment
HBV replication markers are inhibited and hepatocyte
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Injury is reduced. However, the response is not long-
lasting and HBV replication and hepatocyte injury regain
their pre-treatment levels soon after stopping therapy. A
combination of prednisolone therapy, and its withdrawal
followed by antiviral therapy appears to be more effective
in reducing HBV replication than treatment with any
single agent. However, such therapy is not recommended
for routine use.

The chronic HBV infection integrating stage is not
amenable to any therapy. Recently attempts have been
made to eliminate .the hepatocyte with integrated HB
genomes by either stimulation of the host immune system
or passive immunization with acute viral globulins.
However, such treatment has had no effect on the clinical
disease.

Ten per cent of patients with chronic HBV infection
(integrated) develop liver injury due to an autoimmune
diathesis allowing the development of liver cell membrane
reactive antibodies. This group may respond to moderate
doses of prednisolone.

DIAGNOSIS
A patient with viral hepatitis can present to the clinician
in a number of different ways many of which are not
specific to liver disease. The clinicians should make
detailed enquiries into the clinical and epidemiological
features of the disease and use relevant biochemical tests,
imaging tools and serological tests which will help them
reach a positive conclusion.

The acute hepatitis syndrome, by far the commonest
presentation, can be caused by the viruses-HA, HD,
HC, HE, CMV, EBV, superinfection with hepatitis
viruses over previous asymptomatic HB carriers (HDV,
NANBH), drug and toxic hepatitis and cholangio-
hepatitis (Table IX). If on clinical assessment and
biochemical tests AVH is suspected, the serological tests

TABLE IX. Acute hepatitis syndromes--diagnostic tests

HA V infection

Acute HBV infection

Acute HCvinfection

Acute HEV infection

CMV/EBVinfection

Healthy HBV carrier with HDV
superinfection

Healthy HBV carrier with
NANBH superinfection

Healthy HBV carrier HBeAg+ to
anti-HBe+ (lobular hepatitis)

Healthy HBV carrier anti-HBe+
with reactivation ofHBeAg- to
HBeAg+

Drug hepatitis, toxic hepatitis,
hepatic venous occlusion or
thrombosis

Cholangiohepatitis (biliary disease)

IgM anti-HA V +

HBsAg+, IgM anti-HBc+

anti-HCV+

Epidemiologic setting, exclude
other causes.

CMV/EBV serology

HBsAg+, IgM anti-HBc-,
IgM anti-HDV +

HBsAg+, IgM anti-HBc-.
anti-HCV+

Known HB carrier with HBeAg±,
recent testing reveals HBeAg-I
anti-HBe+; liver histology:
lobular hepatitis

Known HB carrier with
anti-HBe ±, recent testing reveals
HBeAg+

Clinical, liver histology, liver
imaging

Clinical, sonography
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to identity the hepatitis viruses should be IgM anti-HA V
(to detect HA), HBsAg and IgM anti-HBc (to detect
acute and chronic HB), and now should possibly include
testing for anti-HCV (HCV). As a serological test for HE
is not yet available it should be diagnosed on the basis of
clinical and epidemiological features and by excluding the
presence of the known hepatitis viruses.

If serological markers indicate an HBV carrier state,
delta superinfection should be suspected and serological
markers for HDV tested. HCV and HEV may also super-
infect a healthy HBV carrier and should be considered if
markers for HDV are absent. If, in an HBV carrier, delta
superinfection and NANBH superinfection are excluded
as a cause of acute hepatitis syndrome, e antigen conver-
sion or re-activation might be the cause of the acute
hepatitis syndrome and this can be confirmed by testing
for e antigen and anti-e status.
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