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Hepat i t i s B sur face antigen and immunoglobul in M 
complexes in chronic carr iers and pat ients with 

acute and chronic liver diseases 
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Liver Unit, University College Hospital. I Inula n, Nigeria 

S u m m a r y 

T o de t e rmine the incidence and significance of 
c irculat ing complexes be tween hepat i t is B sur-
face ant igen ( I I B s A g ) and immunoglobul in M 
( I g M ) , a total of 152 Nigerian adul ts with acute 
o r ch ron ic liver diseases were s tudied . They 
were c o m p a r e d with 100 chronic I IBsAg 
carr iers and 20 heal thy volunteers . In I IBsAg 
carr iers H B s A g - I g M complexes persisted in 
10% ove r a per iod of 6 months . In 53 cases of 
acute hepat i t i s B . 7 9 % acute phase sera had 
de t ec t ab le complexes . This initial incidence fell 
to 15% at 6 m o n t h s . In the g roup of chronic 
liver d iseases , the detect ion of MBsAg-IgM 
complexes occurred relatively infrequent ly . 
Circula t ing H B s A g - I g M complexes were asso-
ciated with the presence of hepat i t is B e antigen 
and a h igher predisposi t ion to chronicity a f t e r 
acute hepat i t is . It is concluded that the 
p resence of these complexes is specific to 
hepat i t is B virus infect ions and may predict 
evolut ion to chronic liver diseases in Nigerians. 

Resume 

Pour d e t e r m i n e r I ' incidence et la signification 
des complexes circulantes en t re Tantigcne B 
ex te r ieur dc la hepa t ic de la ser ingue (I IBsAg) 
et r i m m u n o g l o b u l i n e (IgM) un total de 152 
adultes Nigeriens avec de maladies de foie soit 
aigues ou chron iques ont etc e tudies . lis e ta icnt 
compares avec 100 por teurs de I 'ant igene B 
exter ieur de la hepa t ic de la sdringue chroni-
ques et 20 volontaircs bicn por tants . Chez les 
por t eum de I IBsAg les complexes de HBsAg-
IgM persistaient chez 107« pendan t une per iode 
de 6 mois chez 53 cas dc la hepat ic de la 
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seringue aigue, 79% dc s<5rum pris les phases 
aigues avail des complexes discernables. L'inci-
dence initiate a tomb£ a 15% a la fin de 6 mois 
chez le g roupe avee la maladie dc foie chroni-
que , la decouver tc des complexes HBsAg- IgM 
se presentaicnt rclat ivement r a r emcn t . Les 
complexes de MBs-IgM ci rculantcse ta ient asso-
ciees avec la presence de I 'antigdne de la 
hepatie de la seringue ct une haute predisposi-
tion a la chronicite aprcs la hepat ie de la 
seringue aigue. II est done conclu que la 
presence de ces complexes est specif ique aux 
infections de la hepatie de la seringue et peut 
predire revolut ion a la maladie de foie cbrom 
que chez les Nigeriens. 

Introduction 

T h e presence of circulating complexes be tween 
hepatitis B surface antigen ( I IBsAg) and 
immunoglobulin M (IgM) in sera of chronic 
I IBsAg carriers was first described by Palla et 
ill. [1]. Fur ther studies suggested that the 
persistence of these complexes might predict 
the evolution of chronic liver diseases |2.3). 

This s tudy was there fore unde r t aken to 
de te rmine the incidence and significance of 
HBsAg-IgM complexes in chronic carr iers of 
I IBsAg and pat ients with various acute and 
chronic liver diseases evaluated in the Liver 
unit of the University College Hospital ( U C H ) . 
Ibadan , Nigeria be tween June 1981 a n d J u n e 
1983. 

Subjects and methods 

Subjects 

T h e subjec ts comprised the following g roups of 
Nigerians: 
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Group / . O n e hundred ch ron ic H B s A g 
carr iers who had no clinical o r b iochemical 
ev idence of hepatobi l iary diseases. A g e s ranged 
f rom 14 to 60 years . 

Group II. Fi f ty- three pat ients t r ea t ed con-
sccutively at the Liver unit for acu t e hepat i t is 
B were d iagnosed by clinical f ea tu re s ( j aund ice 
and hepa tomega ly ) , e levated se rum bil i rubin, 
a lanine amino t rans fe rase ( A L T ) a n d posit ive 
H B s A g and /or an t ibody to hepat i t i s B core 
ant igen (an t i -HBc) . 

Group III. Seventy-seven pa t ien ts with 
chronic liver diseases. In this g roup the re were 
13 cases of chronic active hepat i t is , 28 pat ients 
with liver cirrhosis and 36 pat ients with pr imary 
liver cancer (PLC) . T h e diagnoses were con-
f i rmed histologically. 

Group IV. Thir ty- two pat ients with acute 
non-B hepati t is . In 11 of these, N o n - A , non-B 
hepat i t is was diagnosed as previously described 
|4). T h e remaining 21 pat ients had acute 
hepat i t is A conf i rmed by positive IgM ant ibody 
to hepat i t is A virus ( an t i -HAV) dur ing the 
acute phase of the illness. Five of these were 
chronic carr iers of HBsAg. 

Group V. Twenty healthy volunteers served 
as controls . They were negative for markers of 
hepat i t is B virus ( H B V ) and hepat i t is A virus 
( H A V ) . 

Scrum <specimens 

Serial b lood samples were ob ta ined by vene-
punc ture at entry to the study or admission into 
the hospital , and monthly the rea f te r for 3 
mon ths (Groups I and III) and for 6 mon ths 
( G r o u p s II and IV). Af te r allowing clot fo rma-
t ion, sera were separated by cent r i fugat ion . 
Al iquots of these were stored at - 2 0 ° C until 
needed for testing. 

Laboratory methods 

Hepat i t i s B surface ant igen, ant ibody to 
H B s A g (ant i -HBs) , an t i -HBc, hepati t is B e 
antigen ( H B e A g ) and its ant ibody (an t i -HBe) 
and IgM a n t i - H A V were all tested by radio-
immunoassay ( R I A ) using commercia l kits 
f rom Abbo t t Laborator ies , Chicago (Ausr ia II, 
A u s a b , C o r a b , H B e Kit and Havab -M respec-
tively). Rheumato id factor was de tec ted by the 
latex agglutination me thod . 

Detection of IgM-llHsA# complexes 

Available reagents were limited and there fore 
only samples ob ta ined at ent ry into the s tudy, at 
1, 3 and 6 m o n t h s were tested for the presence 
of the complexes using the technique of 
enzyme- l inked immunosorben t assay ( E L I S A ) . 

T h e test is based on the sandwich principle 
|5). Wells of microt i t rc plates were coa ted with 
an t i -human IgM specific for all chain . Dupl icate 
wells were incubated for 4 h at 37°C with 2(H) ul 
of test and control sera di luted 1:40 in 0.05 M 
phospha t e -bu f f e r ed saline (PBS) p H 7.4. Af te r 
washing, 200 )il of horseradish peroxidase-
con juga t ed an t ibody to H B s A g of a high 
specificity was added into the well a f t e r 1:4000 
dilution in PBS with 1% h u m a n a lbumin and 
1% H B V negat ive h u m a n sera . T h e wells were 
incuba ted fo r 1 h at room t e m p e r a t u r e (34-
36°C) and then washed . T h e r e a f t e r 100 fil of a 
solution conta in ing o - p h e n y l e n e d i a m i n e (0.04 
mg/ml) , 0 .05 M sodium c i t ra te . 0 .15 M sod ium 
phospha te a n d 0.32 ng/ml hydrogen pe rox ide 
was added into each well. T h e wells were 
incubated at room t e m p e r a t u r e for 30 min. T o 
s top the reac t ion , 50 til of 4 N su lphur i c acid 
was added . 

Colour intensit ies were read by a spect ro-
p h o t o m e t e r (Dyna tech ) . Resul ts were ob ta ined 
by compar i son of test samples , negat ive con-
trols and blanks . 

Statistical compar i son of p r o p o r t i o n s was 
p e r f o r m e d using the Chi -square test with Ya tes ' 
correct ion w h e r e necessary. 

Results 

Incidence rates 

Table 1 summar izes the incidence of HBsAg-
IgM complexes in the various groups . In the 
acute phase of hepat i t is B ( G r o u p II) 42 
(79 .2%) h a d de tec tab le complexes in their se ra . 
H o w e v e r , t h e major i ty of subjects were c leared 
within 1 m o n t h . In chronic liver d iseases , the 
incidence ra tes of de tec tab le complexes were 
relatively low. Non-B hepat ic diseases were not 
associated with circulating H B s A g - I g M com-
plexes. T h e relat ionship be tween positive 
H B e A g a n d HBsAg- IgM complexes a re sum-
marized in Tab le 2. T h e r e was a positive 
cor re la t ion be tween H B e A g positivity and the 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



H/isAg-IgM complexes in liver diseases 

Table I. Incidence of HBsAg-IgM complexes in Nigerian patients with various liver diseases 

No. (%) with detectable complexes over time 
(months) 

No. No. +vc 
Groups Category studied for IIBsAg 0 I 3 6 

I IIBsAg carriers KM) 1(K) 18 (18) 14 (14) 10 (10) — 

11 Acute hepatitis B 53 53 42 (79.2) 9 (17) 8 (15.0) 8 (15.0) 
III Chronic liver diseases 

Chronic hepatitis 13 9 3 (33.3) 3 (33.3) — — 

Liver cirrhosis 28 20 1 (5.0) 1 (50) — — 

Primary liver cancer 36 23 1 (4.3) 0 (0) — — 

IV Non-B hepatitis 
Hepatitis A 21 0 0 — — — 

Hepatitis NANB 11 0 0 — — — 

V Healthy controls 20 0 0 — — — 

Table 2. Relationship between HBcAg/anti-l IBc system and detection of I IBsAg-IgM complexes 

Total No. with No. without 
Group Condition no. complexes complexes V 

I HBcAg positive 33 18 15 
(100 HBsAg carriers) HBcAg negative/Anti-HBe > < O IK) 

positive 67 8 59 / 

II I IBeAg positive 40 31 9 ) < 0 01 
(53 patients with AVHB) HBcAg negative 13 4 " J 

presence of complexes . H o w e v e r , the absence 
of H B c A g o r a n t i - H B e did not exclude the 
occur rence of c irculat ing complexes . 

Chronic liver disease and HBsAg-IgM 
complexes 

Persis tence of complexes until 6 mon ths a f t e r 
ent ry into the s tudy , was observed in eight 
(15%) of the 53 sub jec t s with hepat i t is B. 
Of these , four had abno rma l se rum A L T ( > 4 0 
IU/ml) at 6 mon ths . T h r e e sub jec t s had persis-
tent symptoms ( jaundice / fa t igue) , abnormal 
signs including (hepa tomega ly ) a significant 
elevat ion of se rum A L T ( > 8 0 IU/ml) . They 
were sub jec ted to liver biopsy. Histology re-
vealed chronic acute hepat i t is in two cases, a n d 
chronic persistent hepat i t is in the third subjec t . 

In two of 10 H B s A g carr iers with de tec tab le 
complexes at 3 months , se rum A L T levels were 
abnormal (50 and 56 IU/ml respectively) but 
had re turned to normal at 6 months . 

Rheumatoid factor and HBsAg-IgM complexes 

There was no relat ionship be tween H B s A g -
IgM complexes and rheumato id factor in the 
subjects s tudied. Only two subjec ts with chro-
nic hepati t is were weakly posit ive for rheuma-
toid factor. Both were H B s A g negative and had 
no detec table circulating complexes . 

Discussion 

T h e findings in this study indicate that 10% of 
chronic carr iers of H B s A g have de tec tab le and 
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persistent HBsAg-IgM complexes in their sera . 
T h e incidence rate of this phenomenon varies 
with t ime and the complexes disappear in some 
carriers. T h e observat ion of the complexes in 
the major i ty of subjects with acute hepat i t is B 
imply that this is a f requent occurrence in the 
acute phase of illness. While it is specific for 
hepatit is B, the detect ion of these complexes in 
single acute phase serum has no predictive 
value. However . Toti ci id. | 3 | have suggested 
that the persistence of complexes in this cat-
egory may indicate an evolution to chronicity. 
In three cases with sustained circulating 
HBsAg-IgM complexes, chronic hepatit is was 
subsequently confirmed to have evolved. 

It was anticipated that the incidence of 
HBsAg-IgM complexes might be high in es tab-
lished chronic liver diseases. However , in only 
seven of 77 cases in this category were com-
plexes de tec ted . The reason is not clear. It is, 
however , likely that viral replication in es tab-
lished chronic liver diseases is relatively low. It 
has been previously shown that H B e A g . an 
index of viral replication, is detected infre-
quent Iv in Nigerians with chronic liver diseases 
|6|. 

In the present study, circulating HBsAg-IgM 
complexes were closely associated with the 
presence of I IBeAg. Of the seven subjects with 
chronic liver diseases and circulating com-
plexes. five were positive for HBeAg . Further-
m o r e . complexes were undetectable in subjects 
without markers of hepatitis B virus (HBV) . 
This fur ther conf i rms the specificity of HBsAg-
IgM complexes for 1IBV infection. 

T h e nature of the IgM component of these 
complexes is uncertain. It is, however , clear 
that this is unrelated to the rheumatoid fac-
tor . It has been suggested that the IgM within 
the complexes might represent ant ibody to de-
natured prote in , such as polymerized human 
serum albumin (PHSA) . 

Receptors for PI ISA have been shown to be 
higher in H B s A g positive sera containing 
H B e A g compared with those positive for anti-
H B c |7 ,8 | . This positive correlation be tween 
active viral replication and the expression of the 
receptors on HBV particles is suppor ted by the 
findings in the present study where HBsAg-IgM 
correlated with the presence of H B e A g . In 
contras t , subjects who are positive for an t i -HBc 

had low levels of complexes . Sero-convers ion to 
an t i -HBc has been associated with loss of 
receptors to P H S A on H B s A g par t ic les [9 | . 

W h e t h e r the de tec t ion of H B s A g - I g M 
complexes in a symptoma t i c H B s A g carr iers 
involves similar implicat ion of evo lu t ion to 
chronicity must await a longi tudinal s tudy of 
this sub-group of H B s A g car r ie r s . 

For now, it is sugges ted tha t H B s A g - I g M 
complexes d e t e r m i n e d a b o u t 3 m o n t h s a f t e r 
recovery f rom acu t c hepat i t i s B m a y be of 
predict ive va lue in d e t e r m i n i n g pred ispos i t ion 
to chronic liver d iseases . 
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