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ABSTRACT 
Hepatitis B serological markers were investigated in 1,132 consecutive Singaporean HBV carriers. Hepatitis B surface antigen 

(11BsAg) and hepatitis B surface antibody (anti-HBs) were found concurrently in 234 carriers (234/1132 or 21%). Serum anti-HBs 

levels were more than 10 ml U/mL in 80 of these carriers (801234 or 34%). There were no difference in HBeAg positive status, as well 

as HBV -DNA positive status in concurrent HBsAg/anti-HBs carriers compared to carriers without anti-HBs. Our results suggested 

that concurrent HBsAg and anti-HBs is a common serologic pattern in Singaporean HBV carriers. 
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INTRODUCTION 
The concurrent presence of hepatitis B surface antigen and 

antibody has been noticed in both acute and chronic hepatitis B 

infection"). In patients with chronic hepatitis B, the presence of 
anti-HBs is not associated with the disappearance of the virus['). 

The immune response in these patients resulting in anti-HBs 

production may have resulted from infection with a different 

subtype of HBV virus or the infecting virus developing point 

mutations, deletions and genetic recombination in the surface 
genes, thereby causing amino acid changes in the virus antigenic 

sitest4s7 
We studied the serological profiles of hepatitis B carrier 

patients attending the Gastroenterology Clinic at the National 

University Hospital and determined the frequency and 
significance of concurrent HBsAg and anti-HBs in Singaporean 
HBV chronic carriers. The possible mechanisms of such serologic 
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patterns are discussed. 

MATERIALS AND METHODS 
Materials 
Consecutive sera from I ,132 consecutive hepatitis B carriers seen 

at National University Hospital Singapore between 1986-1994 
were studied. There were 1,073 (94.8%) Chinese, 35 (3.1%) 
Malays and 12 (1.1%) Indians. 

Laboratory Tests 
Serum samples were tested for HBsAg, HBeAg, anti-HBe and 

anti-HBc by commercially available enzyme linked 
immunoassay kit (Auszyme II for HBsAg, EIA for HBeAg/anti- 
HBe, Abbott Laboratories, North Chicago Ill). Serum HBV 

deoxyribonucleic acid (1 -18V -DNA) were measured by dot blot 
hybridizatlondó'u. Anti-HBs levels were tested using the IMx 

AUSAB assay, which is a Microparticle Enzyme Immunoassay 
(MEIA) for the qualitative and quantitative determination of anti- 

HBs. Specimen with an absorbance greater than or equal to the 

cut-off value were considered positive for the presence of anti- 

HBs 

Statistical Analysis 
The statistical significance of the data were evaluated with chi - 

squared analysis test for comparing dichotomous variables. 

RESULTS 
Sera from 742 (65.5%) men and 390 (34.4%) women were 

evaluated. Their ages ranged from less than 11 to 79 years. The 

age distribution of the HBsAg positive carrier population is 

shown in Fig 1. The relative frequencies of HBeAg and HBV - 

DNA status in HBsAg carriers with respect to age are shown in 

Fig 2 and Fig 3. Fig 4 shows the frequency of occurrence of 

anti-HBs in the different age groups in hepatitis B carriers. 
Two hundred and thirty-four HBV carriers (20.6% or 234/ 

1132) had both HBsAg and anti-HBs in their sera. Serum anti- 

HBs levels were more than 10 mIU/mL in 80 of them (80/1132 

or 7.0%). The HBeAg and HBV -DNA positivity rates in the two 

groups (HBsAg/anti-HBs positive and HBsAg only) were similar 
(Table I). 

DISCUSSION 
There was a progressive decrease in the frequency of HBeAg 

and HBV -DNA positivity rate with age showing a reduction in 
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Fig I - Age frequency of HBsAg-positive carriers 
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Fig 2 - Frequency of HBeAg positive and negative status 
according to age groups 

100 

80 

60 

e 

iC 
40 

20 

Agc(yatrs') 
0 

<11 Ì1 20 

No. tested 49 53 0 IIBcAg+ve I I IIBCAg ve 

21 30 31 40 41 50 51-60 >60 

312 316 252 116 70 

Fig 3 - Frequency of HBV -DNA positive and negative 
status according to age groups 
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virus replication with time. These results are in accordance with 
other reports[!). 

Twenty-one percent of HBV carriers have concurrent 
presence of HBsAg and anti-HBs. Thirty-four percent of these 
patients have anti-HBs levels more than 10 mIU/mL. Sniclds 
and his colleagues reported 32% (73/228) of patients with acute 
and chronic hepatitis B harboured HBsAg and anti-HBstrs. 

Serum HBeAg and HBV -DNA arc markers of HBV 
replication and infectivity. Both the HBsAg and HBsAg/anti- 
HBs groups of HBsAg carriers had similar HBeAg positive HBV - 
DNA positive rates (Table I). These results are in accordance 

Fig 4 - Frequency of occurrence of anti-HBs in HBV 
carriers in the different age groups 
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Table I - HBeAg and HBV -DNA status in HBV carrier 
patients with or without anti-HBs 

HBeAg 
+ve -ve 

HBV -DNA 
+ve -ve 

anti -1413s +ve(%) 79 (34) 155 (66) 71 (30) 163 (70) 

anti-HBs -ve(%) 290 (32) 608 (68) 263 (29) 635 (71) 

with that in the literaturet9-1 1 and suggested that simultaneous 
HBsAg/anti-HBs positivity does not appear to reflect a distinct 
clinical entity. Wang and his colleagues"-' reported a case of acute 
hepatitis B viral infection in a patient with anti-HBs level of less 
than 1(10 mtU/mL prior to his acute illness. This antibody level 
is supposed to be above the protective level and the infection, in 

spite of protection, was thought to be due to the fact that the 
patient's antibody was to a different subtype of the HBV. 

Our study showed that these HBV carriers with concurrent 
anti-HBs still have active virus replication indicating that the 
anti-HBs offered no protection against the hepatitis B virus. HBV 
carrier patients having concomitant hepatitis B surface antigen 
and antibody appear to behave like patients without anti-HBs. 

One possible explanation for this serological pattern is that 
some of the infecting virus are surface antigen mutants which 
can influence and alter the immune response and clinical course 
of their hosts. The other possible mechanism is that the antibody 
developed against only a subdeterminant of HBsAg, as the HBV 
genomes are comprised of subtypes adw, adr, ayr and ayw. 
Variants of the virus are conveniently identified by distinct 
antigenic determinants carried on their surface antigen. A recent 
report"°[ has described another pair of allelic determinants: i/t. 

besides d/y and w/r. It was thought that each of d/y, w/r and i/t 
conversion is induced by changing the second letter of the codon. 
Since antigenic determinant of HBsAg, coded by the pre -s and s 

gene, have not been fully characterised, other allelic determinants 
regulated by single amino acid substitutions induced by point 
mutations may occur. Trepo°4) proposed that another mechanism 
is strong antibody response to continued viral replication. This 
is possible although DNA levels were not measured in his 
patients. 

Further studies to delineate the cause of concurrent HBsAg 
and anti-HBs in HBV carriers are being carried out in our 
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laboratory. 

REFERENCES 

L Sniclds MT, Taswell HP, Czaja AJ, Nelson C, Swenke P. Frequency 
and significance of concurrent hepatitis B surface antigen and 
antibody in acute and chronic hepatitis B. Gastroenterology 1987; 
93: 675-80. 

2. Dienstag JL. Concurrent hepatitis B surface antigen and antibody 
and the clonal selection theory of antibody diversity. 
Gastroenterology 1987; 93: 899-904. 

3. Moriyama K, Ishibashi H, Kashiwagi S. Presence of HBV DNA 
and HBeAg in serum of an anti-HBs-positive individual. 
Gastroenterology 1989; 97: 1068-9. 

4. RaimondoG, Campo S, Smedile V, Rodino G, Sardo MA, Brancatelli 
S, et al. Hepatitis B virus variant, with a deletion in the pre S2 and 
two translational stop codons in the precore regions, in a patient 
with hepatocellular carcinoma. Hepatol 1991, 13 (suppl 4): 574- 
577. 

5. Brown JL, Carman WF, Thomas HC. The clinical significance of 
molecular variation with the hepatitis B virus genome. Hepatology 
1992; 15: 144-7. 

6. Pagan EA, Guamer P, Perera SDK. Quantitation of hepatitis B virus 
DNA (HBV DNA) in serum using the spot hybridization technique 
and scintillation counting. J Virol Method 1985; 12: 251-62. 

7. Harrison TJ, Bal V, Wheeler EG, Meacock TJ, Harrison JF, 
Zuckerman AJ Hepatitis B vins DNA and e antigen in serum from 
blood donors in the United Kingdom positive for hepatitis B surface 
antigen. Br Med J 1985; 290: 663-4. 

8. I Yap, A Wee, R Guan. Chronic hepatitis B infection in Singapore. 
Singapore Med J 1991; 32: 352-5. 

9. Tsang TK, Blei AT, O'reilly DJ, Decker R. Clinical significance of 
concurrent hepatitis B surface antigen and antibody positivity. Dig 
Dis Sci 1986; 31: 620-4. 

10. Tabor E, Gerety RJ, Smallwood RI, Barkcf LP. Coincident hepatitis 
B surface antigen and antibody of different subtypes in human serum. 
J Immunol 1977; 118: 369-70. 

11. George L, Bouvier L, Capper RA, Williams AE, Pelletier E, Katz 
Al. Concurrently circulating hepatitis B surface antigen and 
heterotypic anti-HBs antibody. J Immunol 1976; 117: 2262-4. 

12 Wang YJ, Lee SD, Wu IC, Lo KJ. Acute hepatitis B viral infection 
in a patient with anti-HBs. J Med Virol 1991; 35: 133-5. 

13. Ohnuma H, Machida A, Okamoto H, Tsuda F, Sakamoto M, Tanaka 
T, et al. Allelic subtypic determinants of hepatitis B surface antigen 
(i and t) that are distinct from d/y or w/r. Virology 1993; 67: 927-32. 

14. Trepo CG, Robert D, Motin 1, Trepo D, Sepetjian M, Prince AM. 
Hepatitis B antigen (HBsAg) and/or antibodies (anti-HBs and anti- 
HBs) in fulminant hepatitis: pathogenic and prognostic significance. 
Gut 1976; 17: 10-3. 

152 


