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A total of 142 serum samples were screened for HBeAg and anti-HB,, using an
immunodiffusion method. The sera were collected from 85 patients of acute viral
hepatitis, 26 of chronic active hepatitis and active cirrhosis, 8 of fulminant hepatitis,
3 each of subacute hepatitis and chronic persistent hepatitis, 6 of inactive cirrhosis,
one of hepatoma and 10 from asymptomatic carriers of HBgAg. There was a high
association of HBgAg (31 per cent) with chronic active hepatitis and cirrhosis. In
acute hepatitis, not only the presence but persistance of HBgAg proved to be

significant in predicting progression to chronic liver disease.

A large proportion of

asymptomatic carriers (60 per cent) had anti-HB,.

Since its discovery! in 1972, the clinical
significance of the ec-antigen  antibody
system of virus B hepatitis has been under
study by several investigators2=7.A review
of the literature on this subject brings
forth the following facts :

HBeAg positive acutc hepatitis is
associated with a higher incidence of the
sequelae  of  chronic hepatitis2=4,7
and carrier state. Biochemical and mor-
phological evidence of chronic liver disease
is more frequent among HBeAg positive
carriers than among HBeAg negative46,
Chronic active hepatitis3:4,5 and active
cirrhosis arc associated with a high
positivity for HBeAg than 'is inactive
cirrhosis4. HBeAg and anti-HBe do not
occur in the same patient. Antibody
to HB. does not have a bad prognostic
significance and is generally equated with
complete recovery in acute viral hepa-
titis3:4. HBeAg positivity is associated
with DNA polymerase activity and an
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abundance of Danc particles8-11, suggest-
ing the infective potential of the sera.

The present study was carried out to
evaluate the significance of the ‘e’ system
in acute and chronic liver diseases,
especially in rclation to progression of
acute to chronic hepatitis.

Material an'd Methods

Patients : Sera collected from 142 patients
of liver disease, attending the gastro-
enterology service of the All-India Institute
of Medical Sciences between January
1976 and March 1978, weie studied.
These included sera from 85 patients of
acute viral hepatitis (AVH 53 HBsAg
positive and 32 negative), 8 from fulminant
hepatitis, 3 of subacute hepatitis, 26
chronic active hepatitis (CAH) and active
cirrhosis, 3 chronic persistent hepatitis
(CPH), 6 inactive cirrhosis, 1 of hepatoma
and 10 of asymptomatic carriers of HBAg.



Tandon et al. 103

Sera of all the patients were tested at
the first visit and subsequent sera were
examined serially in 26 patients of
acute virus B hepatitis. These included
6 patients of AVH, who had shown
persistence of clinical, biochemical and
morphological abnormalities at the end
of six months and evidence of progression
to chronic hepatitis.  Serial samples
were also examined in paticnts  with
persistent HBg antigenemia.  Six-monthly
samples of sera of patients of chronic
active hepatitis and active cirrhosis
were also examined during their follow
up. The diagnosis of acute viral hepatitis,
chronic active and chronic  persistent
hepatitis was established according to the
criteria agreed by the cxpert group of the
Indian Council of Medical Researchl2,

Standard criteria were adopted for the,

diagnosis of fulminant hepatitis!3  and

subacute hepatitis!4,

Method : The procedure followed for
testing HBoAg and anti-HB,, was NIH’s
modification of Le Bouvier’s immuno-
diffusion method (Le Bouvier, G.. personal
communication). Immunodiffusion was
carried out using 0-8 per cent agarosc
in Tris (005 M)—saline (0015 M)
buffer pH 7-6, with 0-1 per cent sodium
azide. 2:0 ml of agarose was added to
a slide (1 x3 inch) and the prepared slides
were allowed to harden overnight in
the cold. The test pattern is shown in
the Figure. Wells were 3 mm diameter
at 3 mm distance from each other at the
edges. The additional wells filled with
diluent prevented outward diffusion of the
reactants. All the standard wells were
filled twice and the sample wells three
times during the first few hours. The
slides were read after 48-72 h and periodi-
cally up to one week. Precipitin lines were

read under indirect illumination using a
magnifying lens. Standard sera containing
HByAg and anti-HB, were obtained from
the NIH, Bethesda, U.S.A. All the
test sera were concentrated three to four-
fold, using polyethylene glycol. Sample
5 in the figure was positive for anti-HB,
while sample 4 was HBgAg positive.

HBgAg was detected by
immunoclectrophoresis.
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Results

The results are summarised in Table I.
All the 32 patients of AVH were negative
for HBgAg or anti-HBe. Ten (19 per cent)
of the 53 patients of virus B hepatitis
were positive for HBeAg and six (11
per cent) were positive for anti-HBe
(Table 1). Serial estimation of HBeAg for
2-6 months in 7 of these ten patients re-
vealed persistence of HBeAg in 4 and loss
of HBgAg in three. Of the former four,
two were in the stage of prolonged hepa-
titis, one had become a carrier of HBsAg
while the fourth patient had progressed to
subacute hepatitis. The asymptomatic
carrier subsequently showed  presence
of anti-HBe. All the 3 patients who lost
HBeAg recovered completely although
two of them had a prolonged course of
illness lasting for more than ten weeks.

All the six patients of acute viral hepa-
titis who were positive for anti-HB,,
showed complete recovery.  Thirty-
seven patients with virus B hepatitis had
neither HB,Ag nor Anti-HBs and all
but three recovered. One patient in this
group had a prolonged recovery and two
others progressed to CAH. They were
both persistently positive for HBsAg during
the follow up (Table II).
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Fig. Test pattern of immunodiffusion used in the detection of HBeAg a.nd anti-HBg
1-8, Test samples; X, Buffer; A, Standard antigen: B, Standard antibody.
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Table I. Frequency of HBgAg and anti-HB, in acute and chronic liver diseases and carriers

of HBgAg
HByAg positive Anti-HBy positive
. . No. i e
Diagnosis studied
No. % No. %
Acute viral hepatitis
HBg+ve 53 10 19 6 11
HBg—ve 32 0 0 0 0
Fulminant hepatitis 8 1 12 0 0
Subacute hepatitis 3 1 33 0 0
Chronic active hepatitis and
active cirrhosis 26 8 31 4 15
Carriers 10 1 10 6 60
Total 132 21 16.7 16 12

Table II.  Follow up of gAg—Ab system positive and negative patients of acute virus B

hepatitis
¢ ax}:g;n- Total Prolong_cd Subacute Chr °.ni° Asymptomatic
antibody o. hepatitis hepatitis active carriers Recovered
status (> 6 weeks) hepatitis
‘¢’ Ag+ve 7 2 1 0 1* 3
‘e’ Ab4-ve 6 0 0 0 0 6
‘e’ Negative 37 1 0 2% 0 34

*Patient subsequently sero-converted to Anti-HB, but continued to carry HByAg.
$*QOne patient succumbed to CAH.
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Of the eight patients with fulminant
hepatitis, only one was positive for ‘HBeAg.
This patient succumbed to the disease.
One patient of subacute hepatitis continued
to have persistent HB,Ag and HBeAg for
over four months.

HBgAg and anti-HBe were positive
respectively in 31 per cent and 15 per cent
of patients with chronic active liver disease.
None of the three patients of chronic
persistent hepatitis (CPH) had either
HBeAg or its antibody. Of the six pa-
tients of inactive cirrhosis, none had
HBeAg, while one showed the presence of
anti-HB,. A single patient of hepatoma
was studied and he was HBeAg positive.

Anti-HBg was detected in 6 of the 10
HBgAg carriers, while HBeAg was pre-
sent in only one.

Discussion

The results of the present study de-
monstrated a frequent association of
HBeAg with two types of chronic active
liver diseases viz. chronic active hepatitis
and cirrhosis of the liver with activity. This
observation confirms the carlier reports
from Sweden2, Denmark3, England4 and
the U.S.A.7. Patients with chronic but
inactive type of liver disease viz. chronic
persistent hepatitis and cirrhosis of the
liver without activity did not have positive
HB,Ag. Westcrn authors2:4,7%,15  have
reported HBeAg positivity rate of 0
to 46 per cent in patients with these liver
diseases. Diagnosis of ‘activity’ in a liver
biopsy sample may be missed due to sampl-
ing error and this may account for differen-
ces in different series.

The clinical course of HBgAg positive
acute viral hepatitis in the present study
was characterised by a delayed resolution

.
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in 2 patients, compilation of subacute
hepatitis and carrier state in one each.
Follow up has not been long enough to
allow us to comment on the frequency of
chronic hepatitis in this group of pa-
tients. Compilation of chronic hepatitis
has been recorded in more than 50 per
cent of the patients of HBe,Ag positive
acute viral hepatitis2:3,7. The present
study further suggests that persistence of
HBeAg and not just its detection in the
initial stage of acute viral hepatitis, is
associated with high frequency of chronic
sequelae. Thamer and associatesl6 also
reported a similar prognostic significance
of HBeAg.

HBeAg was positive in one of the 10
asymptomatic carriers of HBsAg. Fre-
quency of HBeAg in asymptomatic carriers
in western countries is reported4,13,17
to be 0-26 per cent. It has also been
reported that presence of HBeAg in asymp-
tomatic carriers is associated with higher
frequency of abnormal liver function
test and histological changes, on liver
biopsy3»18.

Presence of antibody to ‘¢’ antigen and
seroconversion to anti-HBs was found to
be associated with good prognosis in viral
hepatitis. This has been also emphasised
by other investigators in the field2,4,6,

The significance of ‘¢ Ag-antibody
system in fulminant hepatitis, subacute
hepatitis and hepatoma is not clear.
Some association of anti-HBo with hepa-
toma has been rcported by Eleftheriou
and co-workers%. There are no reports
in the literature of studies of ‘¢’ Ag-anti-
body system in subacute and fulminant
hepatitis. Frequency of HBeAg posi-
tivity in subacute hepatitis was the same
as in chronic active hepatitis in the present
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series. Only one patient with fulminant
hepatitis (12 per cent) was positive for
HBeAg. All the patients with fulminant
and subacute hepatitis wcre negative for
antibody to ‘e’ Ag.
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