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In sixty seven patients of viral hepatitis type B and 67 serum samples from healthy
blood donors who were carriers of HBs Ag, circulating HBs Ag/IgM complexes were
tested by an enzyme immunoassay based on the selective absorption of IgM om a
solid phase and results were related to presence of HBe markers. HBsAg/IgM
complexes were found to be more common in HBsAg positive blood donors (61-1%;)
in comparison with acute type hepatitis B i.e., acute viral hepatitis (30 8%), fulmi-
nant hepatitis (35-5%) and sub-acute hepatitis (40-0°%,). The complexes were found
to be present with HBe markers in 83 per cent of blood donors, suggesting that both
HBsAg/IgM complexes and HBe-markers were assoclated with chronic carrier
state in high proportion. In 82 per cent of FH and 50 per cent of SAH, these com-
plexes were present in absence of any of HBe-marker. The absence of HBe-markers
in these subjects was assumed to be due to sampling during ‘e’-window period or
the low sensitivity of the commercial HBe-EIA kit.

Hepatitis B surface antigen circulates
in serum, complexed with IgM globulins
in acute and chronic hepatitis!,2. Sequen-
tial serum testing for HBsAg/IgM has
been shown to be of prognostic value in
patients with acute viral hepatitis type B
where the presence of these complexes
have been shown in early phase of the
disease3. The persistence of these com-
plexes are independent of replication of
hepatitis B virus and provide evidences
related to - transition of the disease to
chronicity?4,3. Such complexes occur to-
gether more frequently in the presence of
HBeAg than anti-HBe or the absence of
HBe markers,%,7, More than 70 per cent
of the healthy HBsAg positive blood
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donors carry such complexes’. The pre-
sence of high positivity of HBsAg/IgM
complexes in blood donors and in viral
hepatitis as evidence for HBV-induced
liver diseases need further investigation.
HBsAg/IgM complexes in healthy HBsAg
carriers and patients of HBV hepatitis
are reported here.

Material & Methods

Sixty seven patients of viral hepatitis
type B, admitted to the Gastroenterology
wards of All India Institute of Medical
Sciences (AIIMS), New Delhi, wereinvesti-
gated for the presence of IgM/HBsAg
complexes and markers of HBeAg.
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This group included 26 patients of acute
viral hepatitis (AVH), 31 acute fulminant
hepatitis (FH) and 10 subacute hepatitis
(SAH). The diagnosis of different con-
ditions of hepatitis was based on con-
ventional clinical, bio-chemical, histologi-
cal and serological criteria described
earlier8. In addition, 67 serum samples
from healthy blood donors who were
found to be carriers of HBsAg, were
screened for markers of HBeAg and IgM/
HBsAg complexes.

The patients with viral hepatitis type
B and healthy HBV-carriers were screened
by the micro-ELISA system®. HBeAg and
anti-HBe test was carried out by the
Abbott HBe-EIA obkit tained from Abbott
Laboratories, Illinois Chicago, USA. The
testing of IgM/HBsAg complexes was car-
ried out by enzyme immunoassay based
on the selective absorption of IgM on a
solid phase. Briefly, the precoating of 96
well micro-titre plate was carried out with
1 : 25000 dilution of rabbit 1gG antibody
to human IgM (u-chain specific), in bicar-
bonate buffer (0- 1M) pH 9-2. Post-coating
was carried out with 0-5 per cent gelatin

in PBS, pH 7-2. The binding of IgM
as well as IgM-complexes was attained
by addition of test samples. The HBsAg
moiety of HBsAg/IgM complex was
revealed by addition of horse radish per-
oxidase conjugated with anti-HBs (HRPO-
a-HBs) as detailed earlier® for detection
of HBsAg.

Results & Discussion

HBsAg/IgM complexes were found
to be more common (61%,) in HBsAg
positive healthy blood donors, in com-
parison with HBsAg positive patients with
acute sporadic viral hepatitis; (30-8%;
P<0-01), subacute hepatitis (40%;
P>>0-05) and fulminant hepatitis (35-5%;;
P <0-05).

HBe-markers in HBsAg/IgM complex
positive blood donors and patients with
liver diseases are shown in the Table. In
healthy HBV-carriers, HBsAg/IgM com-
plexes werefound to be present with HBeA g
in 37 per cent and anti-HBe in 46 per
cent patients. These complexes in 50 per
cent of AVH were present with HBeAg.

Table. Markers of HBe in relation to presence of HBsAg/IgM complexes in different group of subjects

Group HBsAg/IgM HBeAg Anti-HBe HBe-markers
complex positive positive negative
positive

Blood bank carriers 41 15 37) 19 (46) 717)
AVH 8 4 (50) 1(13) 3337
SAH 1.(25) 1(25) 2 (50)
FH 11 19 109) 9 (82)

Figures in parentheses indicate the percentages. AVH, acute viral hepatitis; SAH, sub-acute hepatitis;

FH, fulminant hepatitis
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In 82 per cent of fulminant hepatitis and
50 per cent of sub-acute hepatitis, these
complexes were present in absence of any
of the HBe-marker.

Our findings of high positivity rate
of HBsAg/IgM complexes in carriers
(61-1%) confirms the earlier reports!,27.
It has already been suggested?5 that
absence of these complexes from very
beginning of illness or their disappearance
after short period of positivity is
associated with good recovery from viral
hepatitis. The presence of HBsAg/IgM
complexes in AVH (30-8%;), SAH (40-0%)
and FH (35-5%) in the present study show
that these patients would have run the
risk of poor prognosis while in the rest
of patients in these groups, the HBsAg/
IgM complexes were either absent or dis-
appeared at the time of their admission to
the hospital, indicating a good prognosis.
The study of HBsAg/IgM complexes in
serum can be a good marker for the long
term sequalae of hepatitis. However, there
is little relevance of such a study for the
prognosis of acute and sub-acute illness
i.e., fulminant hepatitis and sub-acute
hepatitis.

HBeAg status has been studied by
several investigators for predicting the
long term sequalae of acute hepatitis!®!!,
Persistence of HBcAg is known to be
associated with chronic liver diseases!?.
The correlating study of the HBe markers
and HBsAg/IgM complexes in different
HBYV infections show that the markers
were associated with carrier state in high
proportion and were responsible for conti-
nued liver injury. The asymptomatic
HBsAg carriers have been reported to be
potentially infective, regardless of the
presence of HBeAg or anti-HBe and the
HBsAg titer in the serum’13,14,

The results obtained in the present
study contradict the earlier reports2,5,7
that HBsAg/IgM complex were always
present with HBeAg and they disappear
immediately when HBeAg becomes sero-
negative. In AVH, the HBsAg/IgM com-
plex was detected with HBeAg in 50 per
cent of patients as compared to 13 per cent
with anti-HBe. However, in FH and SAH,
the complex was detected in equal pro-
portion with both, HBeAg and anti-HBe.
Since HBsAg/IgM complex has been shown
to be associated with HBeAg in signi-
ficantly large group of patients’, the
formation of these complexes may be
used as a prognostic marker. In acute
HBYV infections i.e., AVH, FH and SAH,
therefore, the presence of complex is a
sign of bad prognosis while absencz of
complex is a marker of good prognosis2.

Among the asymptomatic blood donors,
the complex was detected in 37 per cent
subjects with HBeAg, 46 per cent with anti-
HBe and 17 per cent in absence of HBe-
markers. This is in agreement with the
earlier report, where complex was present
in high proportion with anti-HBe'4. Since
these blood donors were not followed up,
it is difficult to predict the development
of chronicity in them. However, all the
blood donors in whom the HBsAg
complex is present, are at a high risk
of developing chronic liver disease
in due course of time’. The presence of
HBsAg/IgM complex in 17 per cent of
subjects in absence of HBe-markers re-
presents the complexes in ‘e-window’ and
confirms the report of about 10 per cent
asymptomatic HBV-carriers in absence
of HBe-markers representing ‘e-window' 5.
The integration of viral hepatitis sequences
and persistant surface antigen production
contributes to the development of chronic
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liver disease, has already been demonstrated
in clinically asymptomatic carriers!S. Pro-
gression to chronicity has also been shown
to occur in presence of anti-HBe!”,18 and
HBsAg/IgM complex has also been found
frequently in anti-HBe positive patients!3.

The presence of HBs A g/IgM complexes
in acute HBV infections ie., AVH, FH
and SAH when compared with blood
donors, were found to be non-significant
in presence of HBeAg. However, these
complexes were found to be more with
anti-HBe in blood donors (P<0-01)
and in the absence of HBe-markers in
acute cases (P<0-001). In the absence of
HBe-markers, the complex was detected
in quite a significant proportions of all
the acute HBV infections i.e., AVH (37%),
SAH (50%) and FH (82%). The absence
of HBeAg and anti-HBe in high pro-
portion of FH cases is further supported
by the data of Gimson er al/' who re-
ported HBeAg and anti-HBe each in only
12 per cent patients. The absence of HBe-
markers in such high proportions of the
acute HBV infections was assumed to be
due to the sampling in either exactly the
‘e-window’ period or the inclining or
declining phase of this window period,
where the levels of HBe-markers are too
low to be detected by the HBe-EIA kit
supplied by Abbott Laboratories, USA20,
The co-occurrence of sampling time and
‘e-window’ in these patients is not very
unusual because this period is quite vari-
able and the patients usually turn up to
the hospitals at a latter stage of disease
that corresponds to the ‘e-window’
period2l.
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