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Abstract

Context: Quantitative hepatitis B surface antigen (qHBsAg) levels have been shown to assist the management of patients with
chronic hepatitis B virus (HBV) infection and reflect the level of transcriptional activity of covalently closed circular DNA (cccDNA).
It has been indicated the importance of co-operative use of qHBsAg and HBV-DNA for diagnosis and monitoring of CHB treatment.
Evidence Acquisition: In order to achieve a comprehensive approach in HBsAg quantification, an extensive search was done using
relevant keywords in major medical libraries to collect, categorize, and summarize data in different sections.
Results: A combination of qHBsAg < 1000 IU/mL and HBV-DNA < 2000 IU/mL can identify inactive carriers. qHBsAg levels are
changed during the natural history of HBV infection that progressively declines from the immune tolerance to the inactive phase.
Conclusions: The use of qHBsAg in chronic hepatitis B (CHB) patients may bring about important complementary information
regarding HBV DNA during treatment and help predict the treatment outcome.
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1. Context

HBsAg has been used for more than 40 years for diag-
nosing HBV infection (1). While maintaining its diagnos-
tic utility, HbsAg has gained popularity as a result of devel-
opments in quantitative methods so that the importance
of this antigen is increasing day by day. Though HBV DNA
negativity is seen as the eventual target for patients, HBsAg
seroconversion is the primary endpoint for patients with
chronic hepatitis B (CHB). With the development of quanti-
tative HBsAg (qHBsAg) and covalently closed circular DNA
(cccDNA) measures, opportunities have been opened for
new treatment methods, and with the recently developed
treatment methods as a result of these discoveries, a signif-
icant increase in seroclearance of HBsAg is expected in the
near future.

In the past, the methods for qualitative measurement
of HBsAg being used were radioimmunoassay and “en-
zyme immunoassay”, while quantitative measurement of
HBsAg has just recently begun to be utilized. There are
two main techniques for the measurement of qHBsAg.
The first of these is Architect HBsAg QT (Abbot Diagnostic,
Weibaden, Germany), which is a method that uses a chemi-
luminescent microparticle immunoassay (CLIA) and is ap-
plied frequently in clinics. Architect HBsAg QT is a diag-
nostic method used for quantitative measurement of HB-
sAg concentration in human plasma and serum using a
flexible diagnostic protocol formed in two stages, called

“Chemiflex” (2). Architect HBsAg is a fully automated sys-
tem that can measure HBsAg as low as 0.2 ng/mL and has a
dynamic range of 0.05 - 250.0 IU/mL. If the sample concen-
tration is equal to or greater than 0.05 IU/mL, the sample
is considered reactive for HBsAg (2). The commonly used
second method is Elecsys HBsAg II (Roche Diagnostic Indi-
anapolis, IN, USA), which is a two-stage method including
an incubation step (3). It is reported as a cut-off index (COI);
if the index is greater than 1.0, the sample will be consid-
ered “reactive”.

The primary function of HBsAg protein is to cover the
surface of the virus. HBV adheres to the cell membrane us-
ing the surface protein in order to initiate the disease. HB-
sAg is generated from HBV DNA and is integrated into the
host genome using host enzymes or by translation from
transcriptionally active cccDNA. cccDNA is a minichromo-
some that by having a viral template regenerates the HB-
sAg pool to sustain CHB infection (4). For this reason,
it is necessary to understand the structure and function
of cccDNA for its treatment. However, the measurement
of cccDNA is difficult and only liver biopsy allows for the
measurement of levels of hepatic cccDNA. For this reason,
search was made for a marker to reflect the quantity of cc-
cDNA instead of only demonstrating its existence. From
the conducted research studies, it was determined that
serum qHBsAg reflects the level of transcriptional activity
of cccDNA (5).
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In this review article, we aimed to consider recent stud-
ies on the quantification of HBsAg and its clinical use in the
management of patients with CHB infection.

2. Evidence Acquisition

In order to achieve a comprehensive approach in HB-
sAg quantification, an extensive search was done using rel-
evant keywords in major medical libraries to collect, cate-
gorize, and summarize data in different sections.

3. Results

HBsAg production is independent of the replication
pathway: When Hepatitis B virus enters the hepatocyte
phase, it settles on the cell nucleus, produces cccDNA and
begins viral replication. Following this first and most im-
portant phase of genome replication, it proceeds with the
generation of complete virion with surface antigen com-
ing from the endoplasmic reticulum and Golgi body via
replication of ccc DNA (with reverse transcription), which
is followed by the produced virions secreted out of the cell
by exocytosis. Another role of cccDNA is to generate sur-
face antigen regardless of replication and then, its secre-
tion into the circulation. On the other hand, as the viral
sequence is integrated into cccDNA, it can also secrete sur-
face antigen. As a result, HBsAg is produced by cccDNA re-
gardless of the replication pathway. A question arises after
stating this situation. Can we evaluate cccDNA better by
quantitative inspection of the HBsAg level of the patient?
In a study conducted by Volz et al. it was demonstrated that
the level of qHBsAg is higher in patients who are HBeAg
positive compared to HBeAg negative patients (6). In the
same study, the level of cccDNA was also found to be higher
in HBeAg positive patients compared to negative patients
(6). It can be stated as a result of these studies that the
level of HBsAg is higher proportionally to the higher lev-
els of cccDNA in HBeAg positive CHB patients. In research
conducted by Thomson et al. a positive correlation was ob-
served between qHBsAg and HBV DNA and intrahepatic cc-
cDNA level in HBeAg positive patients. On the other hand,
there was no significant correlation in HBeAg negative pa-
tients between intrahepatic cccDNA level and HBV DNA lev-
els, even though HBsAg production continued (7). In light
of these results, it can be concluded that qHBsAg level re-
flects cccDNA level and its transcriptional activity.

HBsAg level in the natural history of HBV: CHB infec-
tion has four chronological phases: an initial “immune
tolerance phase” identified by HBeAg positivity and high
viremia accompanied by null or minimal histological de-
struction. The second phase is the “immune clearance

phase” whereby the immune system, which identifies the
virus as a foreign invader, causes severe liver cell inflamma-
tion (8). The third phase is known as the “inactive phase”.
Anti-HBe-positivity is seen in these patients and persis-
tently normal alanine aminotransferase (ALT) and low HBV
DNA levels (< 2000 IU/mL) are observed in this phase. This
phase is also referred to as the low replication phase. The
fourth phase is characterized by late reactivation of infec-
tion with persistently or intermittently increased HBV DNA
and ALT levels accompanied by progressive liver damage,
so-called HBeAg-negative chronic hepatitis (8).

A question arises from the results mentioned above.
For example, can the qHbsAg level be used for understand-
ing the natural progression of Hepatitis B virus infection?
Can the quantitative HBsAg level be used as an indicator for
measurement of treatment response? In the medical lit-
erature, there are several studies related to whether qHB-
sAg levels do or do not differentiate these phases of the dis-
ease, and by evaluating these trials, it is clearly proven that
qHBsAg levels vary with the natural progression of the dis-
ease and from phase to phase (9, 10). While qHBsAg lev-
els differ significantly during the four phases of infection,
serum quantitative HBsAg progressively declines from the
immune tolerance to the inactive phase. In a study con-
ducted on 117 naive Hepatitis B patients, the level of HB-
sAg was higher in patients in the immune tolerant phase.
It was also stated that a decline in the level of HBsAg > 1
log IU/mL is an indicator of progression from the immune
tolerant phase to the immune-clearance phase, and this
finding could reflect improved immune control (11). Ra-
machandran et al. divided 131 non-treated hepatitis B pa-
tients into two groups as HBeAg positive and negative, and
divided the “e” positive patients as immune tolerance and
immuno-clearance as well as categorized the “e” negative
patients as low replication phase and “e” negative CHB.
HBV DNA and qHBsAg levels were found to be higher in
HBeAg positive patients and a statistically significant cor-
relation was found between these two parameters (12).

Nguyen et al. classified 220 genotype B and genotype
C Asian patients with CHB into the four different phases
of the disease and evaluated qHBsAg levels according to
these phases (10). As a result of this study, the average qHB-
sAg levels of patients were: for the immune tolerant phase
group 4.53 log 10 IU/mL, for the immune clearance phase
4.03 log 10 IU/mL, for the low replication phase 2.86 log 10
IU/ml, and for “e” antigen negative chronic hepatitis phase
3.35 log 10 IU/mL (10). When the genotypes were evalu-
ated separately, qHBsAg levels for the low replication phase
group were lower in genotype B patients than genotype C
patients. Additionally, there was no significant difference
in HBsAg levels between genotypes A and D (10). On the
other hand, in a comparison of all phases of CHB, the HB-
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sAg to HBV DNA ratio was found to be highest in the low
replication phase. As another result of this study, a decline
in qHBsAg level was observed from the immune tolerant
phase to the low replication phase (10). Compatible with
this study, Jaroszewitcz et al. conducted a study on 226 Eu-
ropean patients with CHB who were not undergoing an-
tiviral treatment. They were to determine whether qHBsAg
levels have an association with the natural progression of
the disease. They found that the level of qHBsAg decreased
as the disease progressed from the immune tolerant phase
to the low replication phase (9). In addition, when the re-
lationship of genotype with qHBsAg was evaluated, in the
immune clearance phase the qHBsAg level was found to be
slightly higher in genotype D patients than genotype A pa-
tients. Consistent with these studies, Chung et al. found
out that the level of HBsAg decreased from the immune tol-
erant phase to the low replication phase, and in the same
study, with old age, hepatocellular cancer or liver cirrhosis,
it was observed that the level of qHBsAg was lower (13, 14).

Differentiation of inactive carriers and HBeAg negative
CHB patients: qHBsAg levels can also be utilized to make
a distinction between inactive HBsAg carriers and “e” anti-
gen negative chronic hepatitis B patients. In a study con-
ducted by Brunetto et al., it was shown that HBsAg lev-
els were significantly lower in inactive carriers. Addition-
ally, the combined single point quantification of HBsAg (<
1000 IU/mL) and HBV-DNA (< or = 2000 IU/mL) identified
inactive carriers with 94.3% diagnostic accuracy, 91.1% sen-
sitivity, 95.4% specificity, 87.9% positive predictive value,
and 96.7% negative predictive value (15). In another study,
the levels of qHBsAg were evaluated in 104 chronic hepati-
tis B patients with genotype C. In that study, inactive carri-
ers and envelope antigen negative hepatitis B (HBeAg neg-
ative CHB) patients were compared according to qHBsAg
levels. In the inactive HBsAg carriers, the level of HBsAg was
lower compared to HBeAg-negative CHB patients (16). On
the other hand, Sali et al. showed that serum HBsAg level
was different among inactive and active HBeAg-negative
chronic HBV-infected individuals in a recent study (17).
Moreover, single point HBsAg quantification did not have
enough sensitivity and specificity for diagnosis of HBeAg-
negative chronic hepatitis B clinical stages (17).

qHBsAg and Genotypes: HBV genotypes can also af-
fect quantitative HBsAg levels and their kinetics. Addition-
ally, HBsAg decline varies with HBV genotype in PEG-IFN
treated patients in response to treatment. Jaroszewitcz et
al. demonstrated that the qHBsAg titer was significantly
higher in genotypes A and D compared to other genotypes
(especially in the Mediterranean region and Europe) (9, 18).
Brunetto et al. investigated whether on-treatment kinet-
ics (peginterferon alfa-2a) of HBsAg serum levels varies by
HBV genotype (19). They demonstrated that baseline qHB-

sAg levels were significantly higher for A than for B, C, and
D genotypes (P < 0.05). On-treatment HBsAg kinetics var-
ied according to HBV genotype. The difference between re-
sponders and non-responders was greatest for genotype A
in the weeks 12 - 24; and for genotypes B and D from base-
line to week 12; there was no significant difference over any
timeframe for genotype C. High positive predictive values
for long-term virological response could be obtained by
applying end-of-treatment genotype-specific cut-offs: 75%,
47%, 71%, and 75% for genotypes A (< 400 IU/mL), B (< 50
IU/mL), C (< 75 IU/mL), and D (< 1000 IU/mL), respectively
(19). In another study evaluating qHBsAg kinetics for the
different phases of CHB infection, it was demonstrated that
although qHBsAg levels were higher in CHB patients with
genotype D compared to genotype A patients, there was no
statistically significant difference between these two geno-
types in the immune clearance phase (4.46 vs. 4.3 log10
IU/mL, P = 0.18). Although a difference in qHBsAg levels was
found between genotypes in HBeAg negative CHB patients,
the difference was not statistically significant.

Correlation between qHBsAg and HBV DNA levels:
There are also many studies investigating the correlation
between qHBsAg and HBV DNA levels. Most of those stud-
ies demonstrated a significant relationship between these
markers. Ganji et al. investigated the correlation between
HBsAg quantitative assay results and HBV DNA levels in
chronic HBV patients. Although a significant relationship
was found in HBeAg positive patients, no meaningful re-
lationship was found in “e” negative patients (8). In an-
other study conducted by Antaki et al. a significant cor-
relation was shown between HBV DNA and qHBsAg levels
in CHB patients who were immune tolerant and HBeAg-
negative CHB patients. In other words, a correlation be-
tween serum HBV DNA levels and qHBsAg titers does not
appear except for immune tolerant and HBeAg-negative
CHB patients (20). Additionally, Alghamdi et al. demon-
strated a significant relationship between these markers in
HBeAg negative patients and stated that they could be con-
sidered as predictor if they are used together (21). Gunal
et al. revealed a significant correlation between HBV DNA
levels and ALT and qHBsAg levels (22).

Relationship between quantitative HBsAg levels and
HBsAg seroclearance: quantitative HBsAg levels can pro-
vide a good prediction for HBsAg seroclearance. In a study
conducted on 68 HBeAg negative patients, it was demon-
strated that a reduction of HBsAg of > 1 log IU/mL could
reflect improved immune control (11). In another study, in
a comparison of CHB patients with low and high levels of
qHBsAg, low serum levels of HBsAg, alone or in combina-
tion with HBV DNA levels, one year after HBeAg serocon-
version could predict HBsAg seroclearance in patients with
HBV genotype B or C infection (23). In another study con-
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ducted by Arai et al. evaluating 423 chronic hepatitis B pa-
tients diagnosed as HBsAg positive between 1985 and 2008,
it was stated that the possibility of HBsAg loss was signifi-
cantly higher for patients that had lower baseline qHBsAg
levels (24).

Consideration of HBV DNA and qHBsAg together can
also provide an insight into the evaluation of HBsAg sero-
clearance (25). In a previous study, it was stated that these
values could be used for “HBsAg” seroconversion evalua-
tion for 5-year follow-up as 10% and for 8-year follow-up as
23% (26, 27). In another study on 102 HBeAg-negative pa-
tients, a cutoff of 2040 IU/mL of HBsAg had high sensitivity
(87%) and high specificity (75%) for diagnosing the inactive
carrier state (28). In a different study, it was shown that the
level of qHBsAg is a more effective and convenient param-
eter for demonstrating active HBV infection compared to
HBV DNA and qualitative HBsAg (29).

qHBsAg levels and liver histopathology: In the medi-
cal literature, there are also investigations assessing the re-
lationship between liver histopathology and qHBsAg. In
most of these studies, lower HBsAg level was found to
reflect the status of advanced liver fibrosis, especially in
HBeAg positive chronic hepatitis B subjects. In contrast
to these studies, there was no significant relationship be-
tween liver histology and qHBsAg levels in only a few stud-
ies with small sample size. For instance, Demiroren et al.
conducted a study on 56 HBeAg positive patients receiv-
ing interferon alpha 2b treatment and found no mean-
ingful relationship between qHBsAg level and fibrosis de-
gree (30). Contrary to what was noted in that study, it
was demonstrated that qHBsAg levels specifically identi-
fied significant fibrosis in treatment-naive HBeAg-positive
HBV carriers in another study conducted with a larger pa-
tient group (31). In another investigation carried out by
Farnik et al. with analogs of nucleotides and nucleosides,
the M-30 apoptosis epitope and its quantitative levels be-
fore and after treatment were evaluated, and a significant
decrease in HBV DNA parallel to qHBsAg was observed at
the 24th week of treatment. M30-apoptotic activity was
also significantly correlated with M65-necrosis and fibrosis
(32). With this result, the study took its place in the med-
ical literature as showing declined cell death parameters
in relation to a decrease in HBV-DNA and HBsAg levels, in-
dicating a reduction in overall cell death activity during
treatment and supporting the idea that response to oral
antiviral therapy reduces necroinflammatory activity and
the progression of liver disease (32).

qHBsAg levels and hepatocellular carcinoma: In the
medical literature, it has been shown that qHBsAg may be
used as an indicator for evaluating the risk of HCC occur-
rence. Especially among CHB patients with low viral load,
qHBsAg can be considered as an indicator of HBV DNA for

predicting HCC occurrence. In a study conducted in Tai-
wan on 3411 hepatitis B patients, it was stated that with an
increase in qHBsAg levels, the risk of HCC occurrence also
increased (33). In the same study on 2688 non-cirrhotic
CHB patients followed up for 14.7 years, it was found that
among low viral loaded patients, higher levels of qHBsAg
increased the HCC occurrence risk (33). Moreover, qHBsAg
levels can also be used in the post-treatment follow-up pe-
riod. Additionally, it has been suggested that individuals
with pre-treatment low baseline HBsAg and qHBsAg levels
have a better response to CHB treatment (34-36).

Monitoring therapy: we all know that interferon treat-
ment destroys infected hepatocytes; thus, there is a de-
crease in cccDNA levels and as a result, lower HBsAg lev-
els are observed. In a study carried out by Demiroren et al.
56 HBeAg positive children treated with interferon alfa-2b
were examined for their pre-treatment and post-treatment
qHBsAg levels and a significant difference was observed
(30). In another study, Brunetto et al. considered the pos-
sibility of qHBsAg seroclearance as 30% for patients that
show more than 1 log decrease in qHBsAg levels after in-
terferon treatment within 3 years. If the decrease was less
than 1 log, the possibility of HbsAg seroclearance was 3%
after 3 years (37). In another study, HBeAg seroconversion
ratios were 54% and 57% at the post-treatment 12th and
24th weeks of peg-IFN alfa-2A therapy if the qHBsAg levels
were below 1500 IU/mL (38). The NEPTUNE study revealed
that “e” seroconversion ratio after peg-IFN treatment was
higher among patients with a quantitative HBsAg level of <
1500 IU/mL compared to patients with HBsAg levels > 1500
IU/mL (P < 0.005) (39).

In a study conducted by Rijckbrost et al. on 102 peg-
IFN alfa-2A treated genotype D patients, it was stated that
if there is no decrease in HBsAg and HBV DNA levels, the
possibility of treatment response will be 0%, which means
that the NPV is 100% (40). Moreover, it has been stated
that in peg-IFN alfa-2A treated HBeAg positive CHB patients,
if there is no decrease in levels of qHBsAg, or the qHBsAg
levels are more than 20,000 IU/ml, this situation can be
judged as treatment failure; and this can be considered to
be a powerful negative predictor (18, 41, 42). On the other
hand, among HBeAg negative patients, no decrease in HB-
sAg levels at the 12th week or a decrease of less than 2 logs
for HBV DNA should be considered as negative predictor
in the response to peg-IFN treatment and the treatment
should be stopped at the 12th week (18). Thus, as stated
above, response to CHB treatment among HBeAg positive
and negative patients is closely associated with decreased
qHBsAg levels with interferon based treatments (43, 44).

Beneficial use of quantitative HBsAg as a treatment
follow-up marker for CHB patients under oral antiviral
treatment has also been demonstrated in previous re-

4 Hepat Mon. 2017; 17(4):e36112.

http://hepatmon.com/


Karagoz E and Tanoglu A

search. However, in these studies, the decrease in qHBsAg
levels under oral antiviral CHB treatment was slower com-
pared to patients under interferon treatment. Moreover, it
was also stated that response to oral antiviral therapy will
be higher if the baseline qHBsAg level is lower (26). Reijin-
ders et al. evaluated CHB patients receiving peg-IFN alfa-
2A or entacavir treatment at the 48th week of treatment,
and found that there was a significant decline in qHBsAg
levels in the interferon group compared to the entacavir
group (45). In two different studies of CHB patients under
entecavir treatment, it has been shown that if “e” serocon-
version is observed, a statistically significant decrease in
qHBeAg levels can be achieved at the 96th week of treat-
ment (45, 46). In another study of CHB patients under tel-
buvidine treatment, it was shown that if there was a de-
crease in qHBsAg levels greater than 1 log IU/mL in the first
year of treatment, this rapid decline would be a good pre-
dictor for subsequent HBsAg clearance (47). In another
study conducted on HBeAg positive CHB patients under en-
tecavir treatment, Lee et al. suggested that a qHBsAg level
< 3000 IU/mL at the 3rd month and HBV DNA negativity at
the 12th month can be considered as independent predic-
tive factors for estimating HBeAg seroconversion (48). Kim
et al. evaluated qHBsAg levels in 48 CHB patients receiving
lamivudine or entacavir treatment at the 6th month, 1st,
2nd, 3rd, 4th, and 5th years and made a conclusion that
a meaningful decrease in qHBsAg levels can be achieved
only on long-term follow-up (4th year and thereafter) (49).
Fung et al. evaluated whether there is a difference in qHB-
sAg levels between pre-treatment and the 2nd year of treat-
ment for CHB patients already under entrecavir treatment
for 2 years (50). Although negativity was obtained in HBV
DNA levels, they reported that there was no significant de-
crease in qHBsAg levels (50). In a different study, serum
qHBsAg levels of 42 HBeAg negative patients under lamivu-
dine treatment were observed and it was determined that
if there was not a 0.7 log IU/mL decrease in qHBsAg level at
the 6th month of treatment, the possibility of virological
breakthrough can be increased to 90%. In the same study,
if the patient responded to lamivudine treatment, an im-
portant decrease in qHBsAg levels in the follow-up period
was noticed (51). In another study that included 21 HBeAg
positive and 10 HBeAg negative patients under oral antivi-
ral treatment, qHBsAg levels were tested at the 12th, 24th,
and 48th weeks of therapy, and a significant decrease in
qHBsAg levels was noticed among HBeAg positive patients
(52). Compatible with this research, Bakhshizadeh et al.
demonstrated that HBeAg-negative patients have better vi-
rological responses than HBeAg-positive ones with teno-
fovir Tenofovir disoproxil fumarate (TDF) treatment (53).
Although TDF treatment showed no HBeAg and HBsAg loss
or seroconversion in those patients, it strongly decreased

the HBsAg level in both HBeAg-negative and exclusively
HBeAg-positive patients (53). In a study of 42 CHB under
telbuvidine treatment, it was stated that if the decrease in
qHBsAg levels is rapid, HBsAg loss will be more prominent
(54). In a different study, age and qHBsAg levels were con-
sidered to be useful predictors for stopping entacavir treat-
ment for CHB patients with genotype C who are under en-
tacavir treatment for two years. Moreover, HBeAg positive
patients over 40 years old with a baseline level of qHBsAg
greater than 4500 IU/ml were considered to have increased
risk of relapse after treatment. In addition, HBeAg nega-
tive patients under 55 years of age having a baseline level
of qHBsAg less than 190 IU/mL after 2 years of treatment
were considered to have a decreased risk of relapse (55).
In another study that included 143 telbuvidine treated pa-
tients, a decrease of more than 0.5 log IU/mL in the qHB-
sAg level at the 3rd month of treatment was suggested to
be related to a significant loss of qHBsAg at the 2nd year of
treatment (56). Compatible with this research, Peng et al.
studied long-term nucleoside or nucleotide analog treated
CHB patients, and concluded that a decrease in qHBsAg lev-
els would be significant between 4 and 7 years of therapy.
Moreover, having a low level of pre-treatment HBsAg and a
fast decrease in HBsAg level at the 3rd month of treatment
can be considered as a predictor of therapy response (57).
In light of these findings, it would be rational to expect
a significant decrease in HBsAg level and “S” antigen loss
with the use of oral antivirals in long-term follow-up. In
another study of 120 HBV and HCV co-infected patients un-
der peg-IFN alfa-2A and ribavirin therapy, the average base-
line qHBsAg level was 120 IU/mL and a significant decrease
in qHBsAg level was observed after treatment. Lower levels
of baseline HBsAg were found to be closely associated with
HBsAg seroclearance (58).

Recently there are new studies comparing the effi-
ciency of peg-IFN add-on therapies with oral antiviral
monotherapies. In a study by Xie et al. peg-IFN was added
for a period of 48 weeks for patients who were under
entacavir or tenofovir treatment and compared with pa-
tients under NA monotherapy in terms of serological re-
sponse and HBeAg seroconversion. The seroconversion of
HBeAg and decreased qHBsAg level were found to be statis-
tically significant in patients under Peg-IFN add-on treat-
ment for 48 weeks than patients with entacavir or teno-
fovir monotherapy (59). In a different study, patients un-
der peg-IFN alfa 2A and tenofovir combination treatment
were compared with those under monotherapies in terms
of HBsAg decrease. Post-treatment levels of qHBsAg for the
combined therapy group were significantly lower and HB-
sAg decrease was prominently higher (60). Due to the abil-
ity to suppress HBV DNA levels quickly as well as being po-
tent, having less side effects and lower resistance profile,
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oral antiviral agents are preferred over interferon treat-
ment throughout the world (50, 61). However, the supe-
rior suppression effects of the interferons in HBsAg quan-
tification and cccDNA level have once again shifted physi-
cians to interferon-based treatments. In a recent study by
Lucifora et al., it was stated that interferon decreases cc-
cDNA levels by activating the lymphotoxin-B receptor with-
out generating hepatotoxic effects. This activation is re-
lated to APOBEC3A and APOBEC3B cytidine deaminase up-
regulation (62).

Sodium taurocholate cotransporting polypeptide
(NTCP) works as a receptor for HBV and this finding has led
scientists to develop better treatment models by helping
them have a better understanding of virus pathogenesis
(63). An example of the mechanism mentioned above
is the discovery of the agent called Myrcludex-B, which
inhibits hepatitis B virus entry into cells by targeting NTCP.
It has been shown that Myrcludex-B efficiently and suc-
cessfully blocks intrahepatic virus in hepatitis B infected
rats. On the other hand, new studies of cccDNA-targeting
treatments are ongoing. These treatments include cy-
tokines (interferon, etc.), lymphotoxin-b receptor agonists
(LtbRa), DNA cleavage enzymes and siRNAs (64). In other
words, although it is not stated in the guidelines, a com-
bination of immune modulation therapies (pegylated
interferon, etc.) and viral suppression treatments can be
more effective via suppression of viral load and cccDNA.

4. Conclusions

In the medical literature, there are very limited studies
on qHBsAg in HBV and HDV co-infected patients and fur-
ther research will provide a positive contribution for clini-
cians to monitor treatment. In case of mutation-related re-
activation, qHBsAg may provide a more objective and addi-
tional contribution compared to HBV DNA. Thus, compre-
hensive studies on this subject are needed. On the other
hand, there are also limited studies examining the rela-
tionship between mutated chronic HBV infection and qHB-
sAg levels. Further research on this topic may provide more
optimal CHB treatment and monitoring. Another impor-
tant point is the addition of qHBsAg to the algorithms used
in treatment guidelines. Guidelines such as EASL and NICE
indicate the importance of co-operative use of qHBsAg and
HBV-DNA for diagnosis and monitoring of CHB treatment.
Quantitative HBsAg, which is the only non-invasive tool for
determining cccDNA activity, is a promising indicator that
enlightens clinicians to the possibility of CHB infection
cure with the suppression of both viral load and cccDNA
by the use of pegylated interferon + nucleoside analogs
and/or new immune modulator treatment methods + vi-
ral suppressive treatments. Quantitative HBsAg, with its

ability to open new grounds for genomic discoveries re-
lated to Hepatitis B, will make it possible to develop safe
and more efficient treatment strategies for clinicians and
researchers.
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