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Role of Hepatitis B Virus Surface Antigen
Quantification in E Antigen Negative Chronic
Hepatitis B Infection
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Abstract-  Background/Aim: Hepatitis B surface antigen
(HBsAgQ) is routinely detected qualitatively in Hepatitis B Virus
(HBV) infection where its persistence beyond 6 months defines
chronic hepatitis B(CHB) infection. Hepatitis B e antigen
(HBeAg) usually indicates active HBV replication and risk of
transmission of infection. In spite of the emerging use of
chemiluminescence based quantitative HBsAg assays for
therapeutic monitoring of the patients, we measured HBsAg
concentration by sandwich ELISA as a cost effective
alternative to ascertain the role of HBsAg levels as surrogate
marker of untreated HBeAg negative subjects having CHB
infection.

Methods : Sixty two subjects were evaluated for
serum HBeAg,anti HBe and ALT status by standard ELISA and
biochemical procedures.The amount of serum HBV DNA
determined by real time TagMan PCR assay(Roche
Diagnostics,USA).Serum HBsAg level(ng/ml) was ascertained
by a third generation sandwich ELISA kit(Alpha Diagnostics
International,USA)and results expressed upon conversion to
IU/ml.

Results The median age of the subjects was 40.5
years(IQR=18;90% male) of which 92% were HBeAg negative

and anti-HBe positive.Median ALT value was 355
[U/mI(IQR=37).Median  viral load(Log copies/ml)and
HBsAg(IU/ml) were 4.57(IQR=2.84)and 38002.3

(IQR=23736.8) respectively. When grouped on the basis of
viral load(<2000 IU/ml>),the median HBsAg concentration
seen is 35439.3 (IQR=43093.3) and 44712.7( IQR=25082.4)
while median ALT values were 29(IQR=21.2)and
47(IQR=73.2) in lower(<2000 I[U/ml) and higher(>2000
[U/mi)viral load groups respectively.

Conclusion : Serum HBsAg concentration showed no
correlation with serum HBV DNA level in our study subjects
which is at par with other studies on CHB patients. Based on
the reported correlation between serum HBsAg level and
intrahepatic ccc DNA, higher amount of HBsAg in subjects
having lower viral load is indicative of the presence of higher
amount of intrahepatic HBV DNA in these subjects which
warrant further study. Quantitation of HBsAg by ELISA can be
a cheaper alternative to chemiluminescence assay to be used
as a surrogate marker differentiating certain phases of CHB
infection.
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. INTRODUCTION

he prevalence of Hepatitis B virus (HBV) infection
Tin terms of the prevalence of Hepatitis B surface

antigen (HBsAg) in the general population of Asia,
Africa, Southern Europe and South America ranges from
2 1o 20%.(1).While the persistence of HBsAg for more
than 6 months defines chronic HBV state,its clearance
from serum ,is considered the nearest-to-cure outcome
of HBV infection. Hepatitis B e antigen (HBeAg) usually
indicates active HBV replication and risk of transmission
of infection. Although seroconversion from HBeAg to
anti-HBe is usually associated with remission of liver
disease, a certain proportion of anti-HBe-positive
patients being harboring precore/core  promoter
mutations, continue to have viral replication with
ongoing progression of the disease. Thus, studies
regarding the prevalence and clinical significance of
HBeAg-negative chronic hepatitis B (CHB) have been
increasingly gained importance. Despite the usefulness
of the routine qualitative detection of HBsAg as the first
serological marker of the disease, recent studies
indicate the importance of quantitative kinetic
measurement of HBsAg for therapeutic monitoring
particularly for the patients who are negative for HBeAg
(2,3). HBsAg quantification is easy, cheap and may
provide a mean to establish the prognosis of antiviral
therapy in the future. moreover, HBsAg quantification
appears to be a surrogate marker of the amount of
covalently closed circular DNA (cccDNA), the persistent
intrahepatic form of HBV DNA in the hepatocytes and a
predictor of a sustained virological response to antiviral
treatment off therapy(4,5). Despite the added clinical
importance of HBsAg clearance, this has not been
included as a primary endpoint in treatment trials due to
the low frequency of its occurrence. The majority of
nucleoside analogue studies, even with prolonged
therapy, have demonstrated rates of HBsAg clearance
comparable to those observed naturally i.e. between
1%-2% and 0.5%-1% annually for HBV carriers in
western and Asian countries respectively (6, 7).Based
on the above fact, one can envision scenarios where
measuring HBsAg concentration could be an important,
additive tool to currently used HBV DNA testing. The
development of commercial assay systems particularly
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the assay based on chemiluminescence (Architect,
Abbott Diagnostics, USA ) which has been used so far
to quantify HBsAg concentration, provided an
opportunity to compare the kinetics of HBsAg decline
during interferon and nucleoside  analogue
therapy(2,3,5).In the present study, in order to ascertain
the role of quantitative measurement of serum HBsAg
for use as surrogate marker to viral load and ALT levels
\we attempted to evaluate HBsAg level in treatment
naive CHB patients with special reference to HBeAg
negative anti HBe subjects. Due to non availability of a
chemiluminescence  platform  (Architect,  Abbott
Diagnostics) for the said assay, we used a third
generation quantitative sandwich ELISA kit(Alpha
Diagnostics International, USA) as a cheaper alternative
to measure HBsAg concentrations in our study subjects
representing inactive HBsAg carrier state and CHB
infections (8).

II.  MATERIALS AND METHODS

a) Subjects

A total of 62 subjects who attended the out
patient's department of the Asian Institute of
Gastroenterology, Hyderabad, India and were positive
for HBsAg for more than six months were included in
this study. Apart from the recording of demographic
patterns and respective clinical investigations, five
milliliter of blood was taken from each study subject to
assess the various biochemical, serological anad
virological parameters. Informed consent was taken
from each study subjects prior commencement of the
study.

b) Serological and Biochemical parameters

Serum HBeAg and anti HBe and status of the
study subjects were determined by commercial ELISA
kits(Amar-EASE, Taiwan) as per manufacturer’s
instructions. ALT value was ascertained by automated
biochemistry analysis system (RandoxUSA).

c) Quantitation of serurm HBV DNA

Extraction of viral DNA from patient’s sera was
brought out using High Pure System Viral Nucleic Acid
kit(Roche Molecular Systems, NJ, USA) as per the
manufacturer’s instructions. Amplification and
subsequent quantification of extracted DNA were
performed by the COBAS® TagMan® HBV Test using
a COBAS® TagMan® 48 Analyzer(Roche Molecular
Systems, NJ, USA) which has a lower limit detection of 6
IU(35 copies) of HBV DNA/m.

d) Quantitation of serum HBsAg

Serum concentration of HbsAg was measured
by a sandwich ELISA kit(Alpha Diagnostic International,
USA)as per manufacturer’s instructions. The aforesaid
kit meets the requirements for a 3rd generation test
upon testing against the FDA reference panel.

(Us)

Performance of this kit compared with a commercial test
kit (Abbot Auszyme Il) and supposed to detect all
possible combinations of HBsAg subtypes(adw, adr,
ayw, aynhaving a lower limit of sensitivity of 0.3 ng/ml as
per manufacturer's declarations..For convenience,
HBsAg concentrations measured in  ng/ml  was
converted to IU/ml considering 0.15ng/ml of HBsAg is
equivalent to 3501U/ml(9).

e) Slatitical analysis

Descriptive statistics (mean,median,standard
deviations and interquartile ranges), Student’s t test and
Fisher's exact tests were performed as and where
applicable using SPSS software ,version 13.0 (SPSS,
Inc., Chicago, IL). A value of P<0.05 was considered
statistically significant.

[11. RESULTS

Baseline features of the 62 study subjects are
depicted in Table 1. The median age of the subjects
was 40.5 years(IQR=18).Majority(90%)were male and
most of them(92%)were already seroconverted from
HBeAg positive to HBeAg negative status with
concomittant anti-HBe positivity. The median ALT value
noted was 35.5 IU/mI(IQR=37) while the median viral
load(Log copies/ml) and HBsAg(lU/ml) concentrations
were  4.57(IQR=2.84)and 38002.3 (IQR=23736.8)
respectively. When grouped on the basis of viral load
(<2000 IU/mi>),the median HBsAg concentration seen
is 35439.3 (Range 815.5-111141;1QR=43093.3) and
44712.7(Range  723-111141; IQR=25082.4) while
median ALT values were 29 (Range 10-184;IQR=21.2)
and 47(Range 12-372;IQR=73.2) in lower (Group
1<2000 IU/mI,n=32) and higher viral load (Group 2
=2000 1U/ml,,;n=30) groups respectively(Fig.1).Higher
ALT values observed with increasing viral load as
evident from significant differences(p=0.017) of ALT
values between the higher and lower viral load groups
which was not reflected by the corresponding levels of
HBsAg between these groups. In group 1(< 2000 IU/ml
viral load),21.8% subjects had elevated ALT values (=
40 IU/ml, median=65.0) having median HBsAg level of
31757.9(log 4.50) IU/ml while in group 2000 1U/ml
viral load), 36.6% subjects showed lower ALT values (<
40 IU/ml; median=32.0) with a median HBsAg
concentration of 36441.2(log 4.56) IU/ml thus showing
serum HBsAg concentration is independent of serum
HBV DNA and ALT levels in these subjects.

[V. DISCUSSION

Apart from its use as a routine diagnostic
marker for HBV induced liver disease,the predominantly
spherical pleomorphic  particles of HBsAg are
suggested to be more prevalent than complete virions of
HBV(10) and this excess surface protein might have
implications towards chronicity of the disease(11).The



estimation of HBsAg concentration in sera of HBV
infected subjects started long back(12) and prior to the
advent of nucleic acid testing, quantitation of HBsAg
was found to be a significant tool for predicting the
outcome of an acute HBV infection(13). Despite its
reported usefulness in predicting therapeutic response
to interferon(14),the labour intensive procedures of such
quantitative measurements(15) hampered the wide
spread application of such assays. Quantitative
measurement of serum HBsAg based on ELISA and
chemiluminescence microparticle assay(CIMA)has been
used (16,17) which recently gained importance
providing level of HBsAg as a potential marker for
monitoring therapeutic responses(2,3).Furthermore, the
role of serum HBsAg quantification in distinguishing
inactive carriers from the subjects having active form of
the disease along with observations on significant
differences in median baseline serum HBsAg titres
across the different phases of CHB has also been
implicated (18,19). The serum level of HBV DNA is thus
being revisited as a dynamic parameter in chronic HBV
and now becoming a vital part of the pre-treatment
evaluation and assessment of the efficacy of antiviral
treatment. Measurement of serum HBV DNA is the
common tool to monitor treatment response. While the
level of circulating HBV DNA testing has been shown to
be the strongest predictor of the development of
cirrhosis and hepatocellular carcinoma (HCC) (20,21),
non association of serum HBV DNA with the histologic
activity in patients with HBV-related decompensated
cirrhosis has also been reported(22). In spite of the
conflicting reports (5,16,17) regarding the correlation
between serum HBV DNA and serum HBsAg
concentrations, we tried to evaluate the same in
treatment naive CHB patients. In our study,correlation
between serum HBV DNA and serum concentration of
HBsAg was not evident, a similar observation noted in
other studies(16,17) while such correlation(canonical
correlation)in small number of subjects being reported
by others(5).Since the majority(90%)of our study
subjects already seroconverted from HBeAg positive to
negative status with associated anti HBe positivity, the
differentiating level of HBsAg between HBeAg positive
and negative group of patients could not be ascertained
in this study. Genotype related variation of HBsAg levels
have been documented where median values of
4.11(log10 ) 1U/ml and 3.85(log10 )IU/ml measured by
CIMA were shown to be present in patients infected with
genotypes A and D respectively(2). In our study, the
median HBsAg concentration measured by ELISA was
4.63(log10 ) IU/ml in a setting where genotype D is
predominant(23).Interestingly, quantitative measurement
of serum HBsAg gained importance as a surrogate
marker for viral covalently closed circular DNA (cccDNA)
and intrahepatic HBV DNA which are belived to maintain
the replicative form of HBV DNA hence maintain the

chronic form of the disease. The occurrence of viral
reactivation observed in a significant proportion of
patients who appear negative for serum HBV DNA after
combined treatment course of peginterferon and
lamivudine(24) seem to reflect the inadequacy of serum
HBV DNA to represent the level of covalently closed
circular DNA (cccDNA) and total intrahepatic HBY DNA
as ultimate predictor of sustained virological response
(25). Changes in ccc DNA were correlated with a similar
reduction in serum HBsAg titre measured by ELISA
during adefovir treatment (26). Furthermore, serum
HBsAg levels shown to correlate well with the cccDNA
and intrahepatic HBV DNA where patients with lower
baseline cccDNA, intrahepatic HBV DNA, and HBsAg
level but not serum HBV DNA level tend to develop
sustained virologic response to peginterferon and
lamivudine combination therapy(4).In light of the above
mentioned fact,and based on our data of HBsAg levels
in lower and higher viral load groups,it can be stated
that the subjects in our study, having higher levels of
HBsAg though differ significantly by their serum HBV
DNA concentrations but might harbor similar amount of
ccc DNA/intrahepatic HBY DNA pool in their liver.
Considering a serum viral load of > 10000 copies/mL
(2000 IU/mL) is a strong risk predictor of HCC,
independent of HBeAg status, ALT level and liver
cirrhosis (21,27),monitoring of our patients having higher
level of HBsAg but comparatively lesser amount of
serum HBV DNA is warranted. Our data showed a
number of patients having higher levels of serum HBsAg
and trend of elevated ALT but lesser amount of serum
HBV DNA, thus, support a potential role of quantitative
estimation of serum HBsAg in differentiating consecutive
phases of CHB (18) that reflect the natural course of
HBV infection. Finally, in corroboration to our previous
report (28),our study demonstrated that serum HBsAg
quantification assay is unable to substitute serum HBV
DNA estimation in treatment naive CHB patients but can
be used as a surrogate marker of disease
manifestations. Furthermore, in comparison to the
chemiluminescence based assays, this ELISA based
quantitation of serum HBsAg can be used as a cheaper
alternative to monitor the therapeutic responses in
developing countries like India.
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Table 1 . Baseline Feature of the Study Subjects

Charasteristics

All patients(n=62)

Age(years);Mean(Range)

38.2+ 13.9(14-78)

Sex(% male)

90.3

Serum ALT(IU/ml);Mean+SD (Range)

57.41+ 60.7(10-372)

Serum HBV DNA(Log Copies/ml);Mean+SD (Range)

4.45+ 213(1.54-8.80)

HBeAg -Ve/anti HBe +Ve (%)

92.0

HBeAg +Ve/anti HBe Ve (%)

8.0

Serum HBsAg(IU/ml);Mean+SD (Range)

43032.81+32848.02 (723-111141)
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HBsAg-Gr1  HBsAg-Gr2 ALT-Gr1 ALT-Gr2

Figure 7 -HBsAg and ALT Values in Gr-1(n=32,HBV DNA < 2000IU/ml) and Gr-2(n=30,HBV DNA = 2000 IU/ml)
Subjects(The boxes represent the interquartile ranges(IQR), the whiskers indicate the ranges and the center linein [l
the box indicate median).
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