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ABSTRACT
AIM: Concurrent positivity for HBsAg and HBs antibody is an 

unusual serological pattern in hepatitis B virus (HBV) infection. 
There is limited information on the clinical course of patients with 
this serological pattern. Here, we aimed to describe the clinical 
features of patients with chronic HBV infection presented with 
HBsAg+/HBsAb+ profile. 
MATERIAL AND METHODS: This was a retrospective study on 
309 patients with chronic HBV infection. The patients received either 
tenofovir, lamivudine, or no treatment based on the levels of liver 
enzymes. Serological profiles were recorded at the diagnosis and six 
months afterwards. Statistical analysis was performed in SPSS 19 
software.
RESULTS: From 309 chronically HBsAg positive patients, 10(3.2%) 
showed concurrent positivity for HBsAg and HBsAb in their sera. 
There were no statistically significant association between this pattern 
with either gender, age, and HBeAg status. However, there was a 
close association between HBsAg+/HBsAb+ with seropositivity for 
anti-HBeAg (p = 0.05). There were also no significant associations 
between AST or ALT levels and HBsAg+/HBsAb+ neither at the 
diagnosis or six months afterwards. 
CONCLUSION: It seems that patients with chronic HBV infection 
and persistent concurrent reactivity for HBsAg and HBsAb render 
comparable clinical course with those patients with single HBsAg 
positivity. 
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INTRODUCTION
Hepatitis B virus (HBV) is one of the most dreadful infectious 
diseases worldwide. The incidence of dire complications such as 
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hepatocellular carcinoma (HCC), hepatic fibrosis, cirrhosis, and 
finally death is inevitable in untreated HBV infected patients. 
According to an estimation by the World Health Organization 
(WHO), there are currently 240 million individuals with chronic 
HBV infection[1,2] from whom 780,000 are annually succumbed to the 
disease related complications[3,4]. The high mortality and morbidity 
rates have urged the researchers and health providers to implement 
preventive measures to avoid heavy therapeutic costs. 
    Concurrent seropositivity for HbsAg and HBsAb (HBsAg+/
HBsAb+) is an uncommon serological pattern in HBV infected 
individuals. HBsAg is one of the earliest detectable serological 
markers of HBV infection indicating acute infection. However, when 
HBsAg persists for more than six months, the chronic infection is 
warranted. Anti-HBs antibodies indicate successful immune reactivity 
against the infection and usually are identifiable as HBV infection is 
rectified[5]. Despite this clinical and immunological asynchrony, these 
two serological markers may be identified simultaneously in some 
HBV infected individuals[6]. 
    Clinical and laboratory features of patients with chronic HBV 
infection and HBsAg+/HBsAb+ are not certain. This serological 
pattern has been suggested to be closely related to HBSAg escape 
mutants[7]. In fact, the newly emerged concerns on the efficiency of 
HBV vaccination have been unleashed with the emergence of mutated 
HBV strains[8]. Clinical impacts of HBsAg mutations varies from the 
failure of diagnostic assays to detect the mutated antigen (diagnosis 
escape), bypassing host derived antibodies (eradication escape), 
hiding from therapeutic immunoglobulins (treatment escape), as well 
as failing in promoting an immune response following vaccination 
(vaccine escape)[9-11]. Some other possible mechanisms underlying 
concurrent HBsAg+/HBsAb+ have been factors associated with HBV 
different genotypes, and DNA viral replication rate [7, 12-16]. However, 
the exact mechanisms and their clinical implications are yet to be 
divulged. In present study, we have clinical features of HBV infected 
patients with this distinct serological signature. 

METHODS
Patients
This was a retrospective study performed in Zabol, a city in the north 
of Sistan and Baluchetan province in the south-east of Iran. The data 
was retrieved from clinical archives of 309 patients with chronic 
HBV infection diagnosed within 2004-2014 in Amir-Al-Momenin 
Hospital of Zabol. 
    Exclusion criteria included incomplete clinical records. 
Therapeutic protocols included administration of lamivudine or 
tenofovir disoproxil in patients with elevated hepatic enzymes at 
the time of diagnosis. Diagnosis of HBV infection was based on 
clinical and laboratory results. The patients underwent various 
procedures (i.e. liver biopsy, endoscopy, and ultrasonography) 
when indicated during the course of the disease. Serological results 
were recorded both at the diagnosis and the end of six month of 
diagnosis. 

Statistical analysis
Statistical analysis was performed in SPSS 19 software. Kolmogorov-
Smirnov test was applied for checking normality. Chi-square test was 
used for seeking any association between demographic and clinical 
variables with serological patterns. Wilcoxon rank test, paired-
sample t-test, and Mann Whitney U test were applied for checking 
any significant difference in the means of hepatic enzymes in the two 
serological patterns. 
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Table 1 Characteristics of patients with chronic hepatitis B infection with 
concurrent positivity of HBsAg and HBsAb.

Parameters HBsAg+/HBsAb- 
[N=299; n(%)]

HBsAg+/HBsAb+ 
[N=10; n(%)] P

Sex
Male 156 (52.1) 8 (80)

0.21
Female 143 (47.9) 2  (20)

Age
< 40 185 (61.8) 7 (70)

0.46*
> 40 114 (38.2) 3 (30)

HbeAg
Positive 44 (14.7) 2 (20)

0.72*
Negative 255(85.3) 8 (80)

HbeAb
Positive 217 (72.5) 4 (40)

0.05
Negative 82 (27.5) 6 (60)

*: Fisher’s exact test.

Table 2 Selected laboratory parameters in patients with chronic hepatitis 
B infection with concurrent positivity of HBsAg and HBsAb. 

Parameters HBsAg+/HBsAb-
[N=299; n(%)]

HBsAg+/HBsAb+ 
[N=10; n(%)] P

Aspartate amino 
transferase (IU/L)

1 st† 45.8 ± 54 36.4 ± 21.3 0.91***

2 nd‡ 40.3 ± 63.4 31.2 ± 20.9 0.96

P 0.001* 0.23**

Alanine 
aminotransferase 
(IU/L)

1 st 52 ± 63.9 49.3 ± 33.7 0.62

2 nd 44.1 ± 68.9 38.3 ± 24.8 0.71

P 0.001 0.14

Hemoglobin 
(g/dL)

1 st 14.6 ± 12.1 14.7 ± 1.6 0.31

2 nd 14.9 ± 16 13.2 ± 2.8 0.63

P 0.27 0.04

White blood cell 
count (*103/µL)

1 st 7.6 ± 6.5 6.2 ± 1.4 0.37

2 nd 9.1 ± 23.5 5 ± 1.5 0.05

P 0.65 0.07

Platelet count 
(*103/µL)

1 st 216.1 ± 95.9 202.1 ± 45.5 0.69

2 nd 214 ± 77 169.8 ± 80.5 0.16

P 0.72 0.34

Alkaline 
phosphatase 
(IU/L)

1 st 2451.8 ± 3662.6 207.1 ± 101 0.47

2 nd 226.1 ± 110.2 244.6 ± 102.9 0.61

P 0.56 0.79
†: measurement at the diagnosis, ‡: measurement at six months after 
initial diagnosis, *: Wilcoxon signed-rank test, **: paired sample t-test, ***: 
Man-whitey U test.

RESULTS
From 309 patients who had positive HBsAg for at least six months 
from diagnosis, 10(3.2%) showed concurrent positivity of anti-
HBs antibodies at six months from diagnosis. The mean age of the 
patients with HBsAg+/HBsAb+ was 34 ± 11.2 years old which was 
not significantly different from that (37.8 ± 14 years old) of HBsAg+/
HBsAb- patients. Also, there were no significant distributional 
differences for gender, and HBeAg positivity regarding the two 
distinct serological groups. Nevertheless, a P value near the statistical 
significance threshold was obtained comparing the frequency of 
HBeAb positivity between HBsAg+/HBsAb+ (40%) and HBsAg+/
HBsAb- (72.5%) groups (p = 0.05, table 1). 
    Neither at the diagnosis and nor at six months afterward, there 
were no significant differences in the means of hepatic enzymes 
between the HBsAg+/HBSAb+ and HBsAg+/HBsAb- groups (Table 
2).
    There were also no significant differences in the ratio of patients 
with abnormal AST or ALT between the studied serological patterns 
(Table 3). 
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DISCUSSION
In present study, we evaluated the clinical implications of an unusual 
serological phenomenon (i.e. concurrent HBsAg/HBsAb positivity) 
in patients with chronic HBV infection. Among 309 patients who 
retained HBsAg positivity after six months of diagnosis, 10(3.2%) 
were identified with HBsAb positivity. In previous studies, the 
incidence of this pattern has been reported as 2.9%-7%[7,14,17-19]. 
    A close association has been suggested between HBsAg/HBsAb 
concurrent positivity with HBsAg scape mutations[14,20]. On one 
side, escape mutations can promote antigenicity of the viral peptides 
promoting specific immune responses. On the other hand, escape 
mutations can lead to failure of antigen recognition immune 
components to detect the antigenic determinants[2]. HBsAg mutants 
have been described in association with hepatic graft failure, hepatic 
cancer, and progressed liver insufficiency. To what extent these 
clinical outcomes are related to immune modulatory effects of 
mutated antigens is unclear. 
    The underlying mechanisms of concurrent HBsAg and HBsAb 
positivity are not fully divulged. In some extent, this serological 
phenomenon can be explained by the presence of HBsAg scape 
mutations. However, the ratio of patients with established mutated 
HBsAg has been relatively higher than the HBV infected patients 
with HBsAg/HBsAb positivity[21]. There have also been patients with 
concurrent HBsAg/HBsAb positivity and no mutated HBsAg further 
suggesting alternative mechanisms in this serological event[7]. 
    From other factors that may lead to concurrent HBsAg and HBsAb 
positivity have been age[12,19], viral DNA load[12,13], HBeAg status[12,14], 
HBV genotype[7,14-16], and hepatic enzymes levels[19]. HBV infected 
patients older than 40[12] or 50[19] years old have shown higher 
incidence of concurrent HBsAg/HBsAb positivity[12]. However, 
no such association was observed in present report with only 3 
out of 10 patients > 40 years old revealed this serological profile. 
Nevertheless, age determinant can modulate immune responses, 
and immune functions are generally diminished with advanced 
age. Patients with positive HBsAg and HBsAb markers have also 
revealed higher positivity rate for HBeAg[12,14,17,18]. In another study; 
however, no association was described between HBeAg positivity 
and concurrent reactivity of HBsAg and HBsAb[22]. In present study, 
2 out of 10 patients with concurrent positive HBsAg and HBsAb also 
demonstrated HBeAg positivity. This observation negated a strict 
interaction between these two serological responses. On the other 
hand, 4 out of 10 of our patients with double po for HBsAg/HBsAb 
also were reactive for HBeAb rendering an association near the 
statistically significant threshold (p = 0.05). The recent observation 
merits more evaluation in studies with higher statistical power to 
explore any significant link. Interaction between immune reactions 
against HBsAg and HBeAg follow a multiparameter event with 
poorly defined promoters. The specificity of antibodies against certain 
epitopes of “S” antigen may influence antibody detection in these 
circumferences[22]. Furthermore, immune competency of patients with 
concurrent HBsAg/HBsAb positivity may be compromised with a 
report stating 69% of such patients have been immunosuppressed[13]. 
Clinical implication of immune reactivity against HBsAg and HBeAg 
as antigens representative of acute and chronic infections should be 
more elucidated. Serological features of HBsAg escape mutants may 
further be modified by the genotypes of HBV[7,14-16].
    Higher AST and ALT levels have been reported in patients with 
double positivity of HBsAg/HBsAb in comparison with those with 
only HBsAg positivity [19]. Nevertheless, we found no such difference 
in the levels of hepatic enzymes; AST and ALT, not at the diagnosis 

Table 3 Hepatic enzymes levels in chronic hepatitis B patients with 
concurrent positivity for HBsAg and HBsAb.

Parameters HBsAg+/HBsAb-
[N=299; n (%)]

HBsAg+/HBsAb+ 
[N=299; n (%)] P

Aspartate amino 
transferase (at 
diagnosis, IU/L)

<40 208 8
0.38*

>40 91 2

Aspartate amino 
transferase (after 
six months, IU/L)

<40 226 9
0.33*

>40 73 1

Alanine amino 
transferase (at 
diagnosis, IU/L)

<40 187 5
0.30*

>40 111 5

Alanine amino 
transferase (after 
six months, IU/L)

<40 201 8
0.37*

>40 98 2

*: Fisher’s exact test.

and nor at six months after diagnosis. One major limitation of current 
study was the low number of patients with concurrent positivity of 
HBsAg and HBsAb. This limited the power of the study to identify 
statistically significant impacts of the serological pattern on the 
clinical course of chronic HBV infection.
    In conclusion, it seems that patients with chronic HBV infection 
and persistent concurrent reactivity for HBsAg and anti-HBs render 
comparable clinical course with those patients without this pattern. 

ACKNOWLEDGMENTS
This study was supported by Zabol University of Medical Sciences.
    Funding: This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-profit sectors.

REFERENCES
1. Schweitzer A, Horn J, Mikolajczyk RT, Krause G, Ott JJ. 

Estimations of worldwide prevalence of chronic hepatitis B virus 
infection: a systematic review of data published between 1965 
and 2013. The Lancet. 2015; 386 (10003): 1546-55. [PMID: 
26231459]; [DOI: 10.1016/S0140-6736(15)61412-X] 

2. Hossain MG, Ueda K. Investigation of a Novel Hepatitis B 
Virus Surface Antigen (HBsAg) Escape Mutant Affecting 
Immunogenicity. PLoS One. 2017; 12 (1): e0167871. [PMCID: 
PMC5207502]; [PMID: 28045894]; [DOI: 10.1371/journal.
pone.0167871]

3. Bi X, Tong S. Impact of immune escape mutations and N-linked 
glycosylation on the secretion of hepatitis B virus virions and 
subviral particles: Role of the small envelope protein. Virology. 
2018; 518 358-68. [PMCID: PMC6086723]; [PMID: 29604477]; 
[DOI: 10.1016/j.virol.2018.03.011]

4. World Health Organization. Hepatitis B: Factsheet. 2018. [URL: 
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b] 

5. Yang Y, Nan Y, Cai J, Xu J, Huang Z, Cai X. The Thr to Met 
substitution of amino acid 118 in hepatitis B virus surface antigen 
escapes from immune-assay-based screening of blood donors. 
J Gen Virol. 2016; 97 (5): 1210-7. [PMID: 26873737]; [DOI: 
10.1099/jgv.0.000427]

6. Xue Y, Wang MJ, Yang ZT, Yu DM, Han Y, Huang D, Zhang DH, 
Zhang XX. Clinical features and viral quasispecies characteristics 
associated with infection by the hepatitis B virus G145R immune 
escape mutant. Emerg Microbes Infect. 2017; 6 (3): e15. [PMCID: 
PMC5378923]; [PMID: 28325923]; [DOI: 10.1038/emi.2017.2]

7. Zhang J-M, Xu Y, Wang X-Y, Yin Y-K, Wu X-H, Weng X-H, 
Lu M. Coexistence of hepatitis B surface antigen (HBsAg) and 
heterologous subtype-specific antibodies to HBsAg among 
patients with chronic hepatitis B virus infection. Clin Infect Dis. 
2007; 44 (9): 1161-9. [PMID: 17407033]; [DOI: 10.1086/513200]



Gastroenterol. 2017; 31 (3): 249-55. [PMID: 28774406]; [DOI: 
10.1016/j.bpg.2017.04.010]

17. Pancher M, Désiré N, Ngo Y, Akhavan S, Pallier C, Poynard 
T, Thibault V. Coexistence of circulating HBsAg and anti-
HBs antibodies in chronic hepatitis B carriers is not a simple 
analytical artifact and does not influence HBsAg quantification. 
J Clin Virol. 2015; 62 32-7. [PMID: 25542467]; [DOI: 10.1016/
j.jcv.2014.11.015]

18. Seo SI, Choi HS, Choi BY, Kim HS, Kim HY, Jang MK. 
Coexistence of hepatitis B surface antigen and antibody to 
hepatitis B surface may increase the risk of hepatocellular 
carcinoma in chronic hepatitis B virus infection: a retrospective 
cohort study. J Med Virol. 2014; 86 (1): 124-30. [PMID: 
24127328]; [DOI: 10.1002/jmv.23779]

19. Lee BS, Cho YK, Jeong SH, Lee JH, Lee D, Park NH, Ki M, 
Group KHES. Nationwide seroepidemiology of hepatitis B virus 
infection in South Korea in 2009 emphasizes the coexistence of 
HBsAg and anti-HBs. J Med Virol. 2013; 85 (8): 1327-33. [PMID: 
23723057]; [DOI: 10.1002/jmv.23594] 

20. Lada O, Benhamou Y, Poynard T, Thibault V. Coexistence of 
hepatitis B surface antigen (HBs Ag) and anti-HBs antibodies in 
chronic hepatitis B virus carriers: influence of “a” determinant 
variants. J Virol. 2006; 80 (6): 2968-75. [PMID: 16501106]; 
[PMCID: PMC1395421]; [DOI: 10.1128/JVI.80.6.2968-
2975.2006]

21. Harris BJ, Holzmayer V, Qureshi H, Khan MA, Khan SA, Salamat 
N, Jafri S, Brennan CA. Hepatitis B genotypes and surface antigen 
mutants present in Pakistani blood donors. PLoS One. 2017; 12 
(6): e0178988. [PMID: 28582431]; [PMCID: PMC5459465]; 
[DOI: 10.1371/journal.pone.0178988]

22. Hayashi J, Noguchi A, Nakashima K, Morofuji M, Kashiwagi 
S. Frequency of concurrence of hepatitis B surface antigen 
and antibody in a large number of carriers in Okinawa, Japan. 
Gastroenterol Jpn. 1990; 25 (5): 593-7. [PMID: 2227250]

Peer Reviewer: Hee Bok Chae

2810

Shahramian I et al . HBsAg/HBsAb Positivity in childhood HBV infection

8. Bian T, Yan H, Shen L, Wang F, Cao Y, Zhang S, Zhang Y, Bi 
S. Change of hepatitis B large surface antigen variants after 13 
years universal vaccination program in China. J Virol. 2013; JVI. 
02127-13. [DOI: 10.1128/JVI.02127-13]

9. Qin Y, Liao P. Hepatitis B virus vaccine breakthrough infection: 
surveillance of S gene mutants of HBV. Acta Virol. 2018; 62 (2): 
115-21. [PMID: 29895151]; [DOI: 10.4149/av_2018_210]

10. Stirk H, Thornton J, Howard C. Atopological Model for Hepatitis 
B Surface Antigen. Intervirology. 1992; 33 (3): 148-58. [DOI: 
https://doi.org/10.1159/000150244]; 

11. Wang C-J, Sung S-Y, Chen D-S, Chen P-J. N-linked glycosylation 
of hepatitis B surface antigens is involved but not essential in the 
assembly of hepatitis delta virus. Virology. 1996; 220 (1): 28-36. 
[PMID: 8659125]; [DOI: 10.1006/viro.1996.0282]

12. Pu Z, Li D, Wang A, Su H, Shao Z, Zhang J, Ji Z, Gao J, Choi 
B, Yan Y. Epidemiological characteristics of the carriers with 
coexistence of HB sAg and anti-HB s based on a community 
cohort study. J Viral Hepat. 2016; 23 (4): 286-93. [PMID: 
26663578]; [DOI: 10.1111/jvh.12492]

13. Colson P, Borentain P, Motte A, Henry M, Moal V, Botta-Fridlund 
D, Tamalet C, Gérolami R. Clinical and virological significance 
of the co-existence of HBsAg and anti-HBs antibodies in hepatitis 
B chronic carriers. Virology. 2007; 367 (1): 30-40. [PMID: 
17573090]; [DOI: 10.1016/j.virol.2007.05.012] 

14. Liu W, Hu T, Wang X, Chen Y, Huang M, Yuan C, Guan M. 
Coexistence of hepatitis B surface antigen and anti-HBs in 
Chinese chronic hepatitis B virus patients relating to genotype C 
and mutations in the S and P gene reverse transcriptase region. 
Arch Virol. 2012; 157 (4): 627-34. [PMID: 22222283]; [DOI: 
10.1007/s00705-011-1215-5]

15. Larralde O, Dow B, Jarvis L, Davidson F, Petrik J. Hepatitis B 
escape mutants in Scottish blood donors. Med Microbiol Immunol. 
2013; 202 (3): 207-14. [PMID: 23274404]; [DOI: 10.1007/
s00430-012-0283-9]

16. Lin CL, Kao JH. Natural history of acute and chronic hepatitis 
B: The role of HBV genotypes and mutants. Best Pract Res Clin 


