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Summary

A long-term follow-up of 45 patients with chronic hepatitis
and 41 with cirrhosis is reported. Hepatitis-B antigen
(HBAg) was present in 19 (42%) of the chronic hepatitis
patients and in 20 (49%) of those with cirrhosis. The clini-
cal course and biochemical and histological findings in the
HBAg-positive and the HBAg-negative cases were similar, sug-
gesting that HBAg-positive chronic liver disease is not a dis-
tinct clinical entity. The presence of antigen and autoanti-
bodies was not found to be mutually exclusive. In HBAg-
positive cases antigen tended to persist for months and
years. When no irreversible lesions exist disappearance of
the antigen may be a sign that the liver disease will resolve.

Introduction

Hepatitis-B antigen (HBAg), formerly called Australia anti-
gen or hepatitis-associated antigen, has been found in many
patients with chronic liver disease (Prince, 1971) but whether
it is active in perpetuating liver damage in these cases is
uncertain (Muller et al., 1971). We -therefore followed up 86
patients with chronic liver disease for an average period of
38 months to see what differences there were in the clinical
course of thse who wee HBAgjpositive and those who
were HBAg negative. In the HBAg-positive cases we also
correlated the behaviour of the antigen with various aspects
of the liver disease. This paper reports our findings.

Patients and Methods

Of the 86 patients studied 48 were men and 38 were women.
In most of them liver disease was indicated by abnormal re-
sults of liver function tests done during the investigation of
various non-specific complaints. A diagnosis of cirrhosis was
made in 41 patients (including two cases of primary biliary
cirrhosis) and of chronic hepatitis in 45. Sixteen of the
latter had chronic active hepatitis (C.A.H.) and 29 chronic
persistent hepatitis (C.P.H.). The mean age of the cirrhosis
patients was 52-1 years (range 23-70 years) and of the
chronic hepatitis patients 34-8 years (range 10-58 years).
There was a history of acute hepatitis in 30 (67%) of the
chronic hepatitis patients and in 25 (61 %) of the cirrhosis
patients (see table I). The interval between the acute attack
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and the diagnosis of chronic liver disease averaged 13 months
in the cirrhosis ,paties and 27 months in the chronic hepa-
titis patients. In 31 patients the liver disease had become
apparent only at the chronic stage. In no case had HBAg
been looked for. Three patients had been transfused with
whole blood within eight months before the onset of jaun-
dice; 24 had been given corticosteroids during the first weeks
of their illness.

TABLE I-Number of HBAg-positive Cases and Mode of Onset of Illness in 86
Patients with Chronic Liver Disease admitted to Study

Diagnosis

Chronic hepatitis
C.A.H. .
C.P.H. ..

Cirrhosis . .

No. of
Patients

45
16
29

41

No. (°0)
HBAg Positive

19 (42 2)
5 (31-3)
14 (48 3)
20 (48 8)

Mode of Onset
(No. (%) of Cases)

Acute Unknown
Hepatitis

30 (66-7)

25 (61-0)

15 (33-3)

16 (39 0)

Total 86 T 39 (45 3) 55 (64 0) 31 (36-0)

Before admission to the follow-up study the diagnosis of
chronic liver disease was confimed in each case by clinical
examination, liver and serological tests, and peritoneoscopic
examination of the liver and biopsy (Demeulenaere and Van
Waes, 1973). Sera were also examined for the presence of
antinuclear factor and for smooth muscle and anti-
mitochondrial anti-bodies. At first HBAg levels were assayed
by immunodiffusion and later by counterelectrophoresis.
Further tests on the same samples of sera were made by com-
plement fixation (using the same antiserum for each test) and
by radioimmunoassay.

Therapeutic measures consisted in bed rest and the ad-
ministration of orotic acid and adenosine phosphate when
the serum transaminases were at peak levels. No specific
diet was prescribed except salt restriction in cases of decom-
pensated cirrhosis. Patients with chronic active hepatitis
without progression to cirrhosis were put on long-term treat-
ment with mercaptopurine starting with 100 mg/day and
gradually reducing the dose.
The follow-up study of each patient began from the time

the diagnosis of chronic liver disease was confirmed. After
their initial screening and teaunent the paients were see
at three-monthly intervals, when the clinical course of the
disease and the HBAg status were reviewed. The study ended
on 1 July 1973. By then the cirrhosis patients had been
followed up for periods of 5 to 101 monrths (mean 39-4
months) and the chronic hepatitis patients from 8 to 129
months (mean 37-1 months).

Results

Unless stated otherwise the results of the HBAg assays given
are those determined by immunodiffusion or counterelectro-
phoresis and not iby complement fixation test or radio-
immunoassay.
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CHRONIC HEPATITIS

On admission to the study 19 (42-2 %) of the 45 chronic
hepatitis patients were HBAg-positive (table I). At the end
of -the study 13 (36-1%) out of 36 patients still diagnosed as
suffering from chronic hepatitis were HBAg positive (table
II). In 24 of these 36 patients the liver damage was con-
sidered to be stabilized and in 12 to be still progressive.
Their HBAg antigen status and type of chronic hepatitis is
shown in table II. The stabilized patients were all nearly
asymptomatic and the results of their liver tests were only
slightly aibnormal. In nine cases (six of C.A.H., three of
C.P.H.) the chronic hepatitis had changed to frank cirrhosis.
This was confirmed by peritoneoscopy and biopsy.

TABLE II-Clinical Status of 86 Patients with Chronic Liver Disease at End of
Study. Numbers HBAg Positive in Parentheses

Diagnosis No. of No. No. No. Died
Patients Stabilized Progressive

Chronic hepatitis 36 (13) 24 (5) 12 (8)
C.A.H. .. 10 (4) 6 (2) 4 (2)
C.P.H. .. 26 (9) 18 (3) 8 (6)

Cirrhosis . 50 (18) 22 (10) 19 (7) 9 (1)
Total 86 (31) 46 (15) 31 (15) 9 (1)

No significant difference (P > 0-05) in the clinical course
was noted between the HBAg-positive and the HBAg-
negative patients. The behaviour of the antigen in each
patient is shown in fig. 1. Twelve patients remained positive
during the whole follow-up period; three became temporarily
negative, without noticeable clinical change; and four became
negative 106, 54, 58, and 21 months respectively after their
initial attack of acute hepatitis. All four had C.P.H. with only
slight symptoms and signs. There were no subsequent rises
in their serum transaminase levels. In two patients a repeat
biopsy showed resolution of the lesion, and in the other two
an absence of complaints and nearly normal results of liver
tests indicated uneventful progress.

120
1O10

HBAq positive
HBAq neqative
Not determinedi

00
E

C,'.

0

0
5 10

Case number

FIG. 1-Behaviour of HBAg during follow-up
hepatitis.

445

Autoantibodies (antinuclear factor, smooth muscle anti-
body, antimitochondrial antibody) were looked for in 34 of
the chronic hepatitis patients and found in 14, seven of whom
were HBAg-positive (table III). There was no significant
differenice (P > 005) in the incidence of autoantibodies be-
tween the HBAg-positive and HBAg-negative patients.

TABLE III-Incidence of Autoantibodies in Patients with Chronic Hepatitis and
Cirrhosis. Numbers HBAg Positive in Parentheses

Diagnosis
Autoantibodies

No. Tested No. Positive

Chronic hepatitis 34 (13) 14 (7)
C.A.H.. . 1I1 6
C.P.H. .. .. 23 8

Cirrhosis . . . 35 (12) 16 (4)

CIRRHOSIS

On admission to the study 20 (48.8%) of the 41 patients with
cirrhosis wee HBAgjpositive (table I). At the end of the
study 18 (36%) out of 50 diagnosed as suffeTing from
cirrhosis were HBAg-positive (table II). As stated above,
nine of the 45 patients with chronic hepatitis on admission to
the study had become cirrhotic during the follow-uvp period.
By the end of the study liver damage semned to be sitabilized
in 22 of the 50 patients and progressive in 19. Nine patients
had died.
No significant difference (P > 0-05) in the clinical course

was noted between the HBAg-positive and the HBAg-
negative patients. The behaviour of the antigen in each
patient is shown in fig. 2. In 11 cases it persisted whereas
in five it was only temporarily detectable and its presence
was unrelated to any change in clinical features. Moreover,
when tested by complement fixation or radioimmunoassay
sera were always found positive in titres that hardly fluctu-
ated (table IV). Four patients became HBAg-negative with-
out apparent effect on the clinical course. Two of these be-
came negative 8 and 20 months respectively after their initial
attack of acute hepatitis, while in the other two the date of
onset of their disease was unknown.
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HBAg neqative
Not determined
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FIG. 2-Behaviour of HBAg during follow-up in patients with cirrhosis.

Individual titres of HBAg measured by complement fixa-
tion tests remained constant throughout the follow-up
period. In the group as a whole titres in patients wi.th CP.H.
varied widely, reaching a peak in the 1/128-256 range,
whereas in patients with C.A.H. titres clustered at 1/1,024.
In 26 cases no HBAg was detected.

Titres of the antigen measured by the complement fixation
test covered a wide range. In 21 cases no HBAg was found.
Autoantibodies were found in 16 out of 35 cases assayed;
four of the 16 were HBAgjpositive (taible III). There was
no statistical difference in the incidence of autoantibodies
between the HBAg-positive and HBAg-negative patients.
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TABLE IV-HBAg Titres measured by Complement Fixation (C.F.) and
Radioimmunoassay (R.I.A.) in Seven Cases in which HBAg was found only
Intermittently by Immunodiffusion (I.D.) or Counterelectrophoresis (C.E.)

Case HBAg
No. Diagnosis

I.D. C.E. C.F. R.I.A.
(Titres) (Counts)

f + 1/128 3,996
1 C.A.H.-Cirrhosis - 1/128 4,170

+ 1/128 4,460
+ + 1/128 1,073

2 Cirrhosis _ 1/128 3,209
+ 1/128 1,889

+ + 1/64 2,330
3 Cirrhosis { _ _ 1/128 2,235

+ 1/128 2,948

4 Cirrhosis + 1/32 2,156
0 _ ~~1/32 3,704

+ 1/128 1,544
5 Cirrhosis -_ 1/128 2,042

+ 1/64 1,794
C + 1/64 679

6 C.P.H. - 1/128 2,820
+ 1/64 1,187

+ 1/128 1,223
7 C.P.H. - 1/256 1,018

+ 1/128 1,759

Discussion

Altogether 55 of the patients in the present series had a
history of acute hepatitis and 24 of them had received corti-
costeroids during the acute stage. Dudley et al. (1972) and
Wewalka et al. (1970) suggested that corticosteroid treatment,
by suppressing immune responses, allows HBAg to persist in
these cases and thus predisposes towards the development of
chronic liver disease. Since the antigen was not routinely
looked for during the acute illness in our patients we can-
not comment on this aspect of the matter.

Antigen persisting after an acute attack of viral hepatitis
has been found to be associated with histological changes in
the liver (Nielsen et al., 1971). In cases of chronic liver
disease HBAg has been persistently present for months and
years (Wright et al., 1969; Bulkley et al., 1970; Nielsen et al.,
1971; Selmair et al., 1971) though it may eventually dis-
appear (Muller et al., 1971; Thomas et al., 1973). Four of
our patients with chronic hepatitis and four of those with
cinihosis became HBAg-ogative 8 to 106 monthis after the
onset of the disease. Reports differ on the prognostic sig-
nificance of conversion to HBAg-negative. In some cases no
change in the course of the disease was noted (Shulman et al.,
1970; Nielsen et al., 1971; Selmair et al., 1971) while in
others conversion seemed to precede a return to normal in
the results of liver tests (Wright et al., 1969; Muller et al.,
1971; Thomas et al., 1973). In the four of our patients with
chronic hepatitis who became HBAg-negative liver biopsy
findings were normal after conversion in two, and in the
other two there was no clinical or biochemical evidence of
continuing liver damage. In the four patients with cirrhosis
who became HBAg negative, on the other hand, the clinical
course of the disease was unchanged. These findings support

the view of Thomas et al. (1973) that disappearance of the
antigen is of prognostic importance only in those cases in
which liver damage is still reversible. In estalblished cirrhosis
the disease process rather than persistence of the antigen
determines the clinical course (Popper, 1971).
The clinical course of our HBAg-positive and HBAg-

negative patients was not significantly different. This further
suggests that the antigen is of only minor importance in
prolonging the disease. Others also think this (Bulkley et al.,
1970; Shulman et al., 1970; Wewalka et al., 1970; Selmair et
al., 1971; Thomas et al., 1973), though Naccarato et al.
(1972) found that HBAg-positive cases were more apt
to develop severe chronic liver disease. In the present
study we were unable to confirm a relation between
the HBAg titre (by complement fixation test) and the degree
of liver damage (Bianchi et al., 1972; Dudley et al., 1972). In
individual patients titres remained constant, and initial
variations disappeared when the same antiserum was used
in all tests. In the patients as a whole titres covered a wide
range and, if anything, they indicate a direct relation between
titre and degree of liver damage.
Temporary disappearance of the antigen has been noted

by others (Muller et al., 1971; Thomas et al., 1973) and its
reappearance has been associated with exacerbation of the
disease (Wright et al., 1969; Demeulenaere, 1971; Gentilini
et al., 1972). Our further studies, however, show that this
relation is inconstant and fortuitous.
We found autoantibodies equally in HBAg-positive and

HBAg-negative patients, thus confirming previous observa-
tions (Mathews and Mackay, 1970; Chaudhuri and
McKenzie, 1971; Kater et al., 1971; Popper, 1971; Urowitz
and Koehler, 1971; Bianchi et al., 1972; Gitnick et al., 1973)
that antigen and autoantibodies are not mutually exclusive.
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