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Abstract

This review article is an update of the current treatment
strategies available for chronic hepatitis B. In addition to
achieving on-therapy clinical remission and suppression of
HBV replication without resistance, the ultimate goal of
therapy is the development of sustained remission and
HBsAg loss after discontinuation of treatment. This is the
closest possible to cure outcome for hepatitis B virus (HBV)
infection. These goals can be achieved by response-guided
courses of pegylated interferon (peg-IFN)-alpha at rates
higher than 30%, both in hepatitis B e antigen (HBeAg)-
positive and HBeAg-negative patients. Review of the data
regarding discontinuation of long term NA treatment in
HBeAg-negative patients revealed that stopping such therapy
is safe with high rates of sustained off treatment responses
that appear to be immunologically induced. Decreasing
hepatitis B surface antigen (HBsAg) titers under therapy to
,500, particularly ,100 IU/mL, and adding a course of peg-
IFN to ongoing long term nucleos(t)ide analogue (NA)
therapy increase the percentage of sustained responses
following discontinuation of NA treatment.

E 2014 The Second Affiliated Hospital of Chongqing Medical
University. Published by XIA & HE Publishing Ltd. All rights
reserved.

Introduction

In the mid-1960s, Baruch Blumberg along with a group of
American investigators1 discovered and described the so-
called Australia Antigen, a protein that was eventually
demonstrated to be the envelope protein of the hepatitis B
virus (HBV).2–4 This protein was properly renamed in the
1970s to hepatitis B surface antigen (HBsAg).5,6 Since then,
our understanding of all aspects of HBV infection has
grown,7–11 but chronic liver disease caused by this virus has
proven to be a major and ongoing health problem world-

wide.11–13 Hepatitis B represents the most frequent cause of
mortality from cirrhosis and hepatocellular carcinoma (HCC)
relative to any other viral and non-viral infection of the liver.12

Multiple breakthrough discoveries regarding HBV infection
have accumulated over the years, clarifying the complex
mode of HBV replication as the development of a replication
capable minichromosome of covalently closed circular DNA
(cccDNA) located in the nuclei of infected hepatocytes, that
shed new light on the expression in liver of various HBV
components, proteins, and replicative intermediates as
well as on the integration of HBV DNA into the genome of
hepatocytes during the course of the infection. Concurrently,
the development of sensitive virological, serological, and
other laboratory methods has made possible the detection
and quantification of HBV DNA and various HBV proteins in
peripheral blood and extrahepatic sites. These advances have
contributed to understanding the natural clinical course of
chronic HBV infection and its responsiveness to developing
treatment modalities. There is also important new evidence
regarding viral heterogeneity of HBV genotypes and their
impact on the course of infection, pathogenetic mechanisms
of liver necroinflammation and fibrosis, and response to
treatment. These topics have been reviewed extensively
in the world literature, and some relevant and recent
review articles have been selected and are herein
referred.6,8,9,11,12,14–18

Here, we present an update on HBV infection with a focus
on its therapy as well as a review on the evolution of HBV
therapy from the 1980s with the launch of conventional
interferon (IFN) alpha5 to data published up to year 2014 on
the proper use and efficacy of the first line nucleos(t)ide
analogues (NAs) entecavir (ENT) and tenofovir (TDF) and
pegIFN alpha 2a (peg-IFN). The treatment guidelines for
hepatitis B with these compounds were last published by the
American (AASLD), the European (EASL), and the Asian and
Pacific (APASL) Associations for the Study of the Liver in
2009, 2012, and 2012, respectively.19–21 Since then, HBV
treatment has progressed even further, and several sugges-
tions have been made to modify and improve therapeutic
strategies. In this context, it is important to note that
approximately 40% of the HBV articles published in 2013
and 2014 were about its treatment.

With the use of first line treatments NAs, ENTand TDF, the
goal of long term/lifelong suppression of HBV replication
without HBV resistance has been well achieved. Unfortu-
nately, the reported rates of HBsAg loss under treatment
have been very low. However, there is rapidly accumulating
new evidence demonstrating achievement of sustained
remission and HBsAg loss after termination of long term NA
therapies, particularly in HBeAg-negative chronic hepatitis B
(CHB).8,22–25
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Numerical aspects of chronic HBV infection and its
Treatment

Worldwide, there are estimated more than 350 million people
chronically infected with HBV. Of them, 2.2 million reside in
the USA, 14 million in Europe, and 112 million in the Asian-
Pacific Area.13 Although HBV associated liver disease in
individuals with chronic active HBV infection often progresses
quite slowly over the years; ultimately, mortalities from HBV-
induced cirrhosis and HBV-related HCC far exceed those from
any other viral and non-viral infection source.

Currently, the rates of HBV endemicity range from ,2%
(low), 2–7% (intermediate), and .8% (high). Of the 300
million people with chronic HBV infection, approximately
600,000 individuals, may die annually from HBV-induced
cirrhosis and HCC.12

Of the total world pool of chronically HBV infected people,
no more than 5% have been diagnosed and only 1% to 4%
are actually treated. The rates of diagnosis range from f5%
in Asia and Pacific, 12% in Europe, and 19% in USA, and
respective treatment rates are ,1%, 12%, and 4%.13 The
situation does not appear to have improved significantly over
the years. In a 2010 report26 based on the total number of
annual prescriptions for treatment in the USA (50,000), it was
calculated that of the 2.2 million with chronic HBV infection
only 2.5% to 5% receive anti-HBV treatment, even though
20–25% of individuals are aware of their HBV infection
status. Of course, current treatments cannot eradicate or
cure CHB, but they can properly suppress the HBV infection to
a persistently inactive carrier state and promote HBsAg loss.
This outcome is not a cure, however, but it has been referred
to as a ‘‘functional’’ cure.

Since numerous studies worldwide have documented that
30% of patients with chronic HBV infection will develop
progressive liver damage terminating in end stage cirrhosis
and development of HCC, effective treatment is necessary in
at least one third of all hepatitis B patients.12 Moreover, HBV
infection was shown to be the most frequent etiological factor
underlying HCC globally, accounting for approximately 80%
of all cases. In this context, it is notable both from a European
and personal point of view, that the link between chronic HBV
infection and HCC was first brought to light by Sherlock et al.
in 1970 with clinical and epidemiological studies in chronic
viral B liver disease in Greece5 as well as in Greek and
Mediterranean patients from England.4 However, up until the
early 1970s, the development of HCC was attributed almost
exclusively to aflatoxin exposure, a situation particularly
common in Sub-Saharan Africa where HBV endemicity was
also high.8 It took a number of years and the conduction of
wide clinical and epidemiological studies to unequivocally
demonstrate and to achieve global acceptance of the
connection between chronic HBV infection and HCC.5,8,9,11

Previous and current anti-HBV therapeutic strategies

At first glance, the armamentarium in the treatment of HBV
appears to be quite rich, since it contains seven drugs.5

However, of the various included drugs, only peg-IFN alpha
2a and the NAs ENT and TDF represent the current first line
treatment options.19,20 Notably, no new anti-HBV drugs have
been approved since 2008. There are several new anti-HBV
therapies, however, in different stages of preclinical and
clinical development. They include: a) novel anti-HBV NAs
that are phosphonates similar to ADV and TDF and TDF

derivatives with improved pharmacological properties, all
now in advanced stages of clinical development; b) anti-
sense DNA molecules; c) insertional RNA molecules; d)
inhibitors of HBV uptake by hepatocytes; e) capsid formation
inhibitors; f) RNase H blockers; and g) blockers of histone
modification.27–31 These agents act at various stages of the
HBV life cycle, including uptake and entry in hepatocytes,
numerous points of its replication process, and secretion of
new hepatitis B virions into the circulation.12 Since these
compounds remain under investigation, they will not be
further discussed in this review.15,27–31

Aims and goals of treatment in CHB

Despite significant progress over the years regarding all
aspects of HBV infection, particularly its prevention and
treatment, CHB remains a strictly non-curable infection
because residual cccDNA of the virus can always be detected
in the liver, even after clearance of serum HBsAg and the
development of anti-HBs.18 Moreover, HBV DNA sequences
integrate into the genome of hepatocytes, as demonstrated in
HBsAg negative individuals in the early 1980s.32 Therefore, it
follows that the term ‘‘cure’’ cannot be applied for a disease
that cannot be completely eradicated. The achievement of
HBsAg loss, which is generally viewed as the closest outcome
to a cure, is widely referred to as a functional cure. Its
achievement represents a major goal of current treatment
efforts in CHB.

The incidence of HBsAg loss during and after stopping
anti-HBV treatment depends on various factors. These
include the appropriate selection of administered drugs,
characteristics of patients, duration of treatment, handling
and monitoring of therapy, and application of relevant
markers as determinants and predictors of sustained
responses after discontinuation of therapy.

Early on during the development of anti-HBV therapies,
the aim of successful treatment was to achieve a number of
endpoints, hoping at the same time, that such endpoints will
be sustained after discontinuation of therapy. SinceHBsAg loss
was rarely, if ever, achievable by finite courses of therapy, this
outcome was not one of the endpoints of therapy. Serological,
virological, and even histological endpoints have been eval-
uated as surrogate markers of favorable long term outcome of
chronic HBV infection, without development of cirrhosis and of
HCC. However, none of these endpoints turned out to be a
reliable surrogate marker of favorable long term outcome of
CHB. Thus, for the time being, HBsAg loss is viewed and
applied as the best possible predictor of a favorable long term
outcome of the infection.23,24 Nevertheless, it should be noted
that HBsAg loss is not synonymous with regression of the
underlying liver histology to normal or with prevention of HCC.

Initiation of therapy in CHB is recommended by AASLD,
EASL, and APASL on the basis of quite similar, but not
identical, criteria of HBV DNA and alanine aminotransferase
(ALT) activity.19–21

When deciding on the appropriate treatment, several
factors should be considered. These are related to:

1. Patients’ characteristics: age, contraindications, pre-
vious treatment, co-morbidities, co-infections, genetics,
personal needs, and compliance.

2. Features of HBV infection: HBeAg status, HBV DNA
levels, HBV genotypes, and viral heterogeneity.
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3. Liver disease parameters: ALT levels, grade of necroin-
flammation, and stage of fibrosis.

4. Drug properties and characteristics: efficacy, side
effects, and HBV resistance profile, including availability
and cost.33

Attempts to optimize the cost/effectiveness of IFN–based
therapies, including combined treatment of NAs and IFN,
longer duration of therapy, and identification of pre-and on-
treatment predictors of response, are also important.12,33,34

Current anti-HBV therapies will be reviewed under the
following three headings:

A. Treatment with courses of IFN-alpha.
B. Finite and indefinite treatment with NAs, including the

emerging new treatment paradigm of discontinuing long
term NA therapy in HBeAg negative CHB patients.23

C. Treatment with NAs combined with courses of IFN-alpha.

A) Treatment with IFN alpha

The recombinant form of IFN alpha2b was the first drug
registered for the treatment of CHB.5 Its therapeutic efficacy
was first evaluated in the 1980s in patients with HBeAg-
positive CHB, when the existence of HBeAg-negative CHB had
not yet been recognized internationally. HBe-Ag-negative
CHB, which currently represents the most frequent form of
active viral B liver disease, was viewed initially with skepti-
cism.5,8 HBeAg-negative CHB was considered refractory to
IFN treatment because of high rates of relapse after
discontinuation of therapy with conventional IFN alpha.8,35

Thus, there were no international trials of conventional IFN
alpha (either 2a or 2b) conducted in HBeAg-negative CHB.
However, the efficacy of treatment and re-treatment with
conventional IFN alpha, lasting for one and even two years,
has been well documented in the Mediterranean Area.5 In a
single center study from Greece, sustained off treatment
responses, including HBsAg loss, were achieved by treatment
and re-treatment in approximately 20% of patients; while
40% of sustained responders achieved HBsAg loss at year
five of follow-up.36 Similar results were obtained in the first
international multicenter 2 year trial of peg-IFN 2a in HBeAg-
negative CHB.37 The post-treatment follow-up of this study
was extended to 5 years in a majority of the patients and has
provided additional evidence on the long term efficacy of this
treatment in HBeAg-negative CHB. The results have been
reported widely in the world literature and numerous
publications have replicated this finding.38,39

The use of peg-IFN alpha2a for 2 years has also been
evaluated in the treatment of HBeAg-positive CHB.40 The
efficacy of peg-IFN alpha 2a was compared with both the NA
lamivudine (3TC) and the combination Peg-IFN and 3TC. In
terms of sustained post-treatment response, treatment with
peg-IFN alpha 2a was superior to 3TC monotherapy and not
different from the combination group. These findings signaled
the comeback of IFN as a first line therapeutic for both
HBeAg-negative and positive CHB.

An advantage of alpha IFNs over NAs is the absence of the
development of HBV resistance. Because of their immunolo-
gical mode of action, IFNs can induce sustained post-
treatment control of CHB, terminating in HBsAg loss in
20-30% of all treated patients.15,34,41,42 With appropriate
selection of patients, this percentage can be increased to
40%.43 However, IFN-alpha has several contraindications and

side effects; and even in properly selected patients, it is
important to monitor therapy by appropriate predictors of
response. By monitoring this mode of treatment with pre and
on-therapy measurements of serum HBV DNA levels and
HBsAg titers, it is possible to predict with significant accuracy
the possibility of sustained response rates.33,44 Moreover, for
HBeAg-negative CHB, if high serum HBV DNA and HBsAg
levels persist during early IFN treatment, it is unlikely that
this treatment will be efficacious. Based on these findings, if
CHB is unresponsive to IFN, treatment should be stopped in
order to avoid the numerous possible side effects.

Regarding clinically applicable variables for predicting
sustained response, genetic polymorphisms of several resi-
dues upstream of the IL28B (currently the IFNl3) gene has
been evaluated in bothWestern and Asiatic studies in patients
infected with various HBV genotypes.45 Predictors of
response to treatment represent a clinically important topic
and polymorphisms in the HLA response genes and others
alone or in combination are currently under investigation.

Combination therapy using conventional or peg-IFN-alpha
and several NAs have been reported, with the rationale that
combining the strong antiviral activity of NAs with anti-viral
and immunomodulatory activities of IFN-alpha would have a
synergistic anti CHB effect. The efficacy of such combination
therapies and the addition of IFN-alpha to long term NA
therapy in HBeAg-negative CHB will be reviewed in section C.

B) Treatment with Nucleos(t)ide Analogues

The first NA used for the treatment of CHB was 3TC, an
inhibitor of reverse transcriptase that transcribes the RNA of
human immunodeficiency virus (HIV) to DNA. Three TC
inhibits HBV replication by blocking an obligatory step in the
HBV cycle of replication, reverse transcription of pregenomic
RNA to genomic HBV DNA.9,14,46 The use of 3TC has
revolutionized the management of all stages of CHB, from
its early histological phases to the advanced stages of
fibrosis, even in decompensated cirrhosis and in the setting
of liver transplantation.8,12,15 Now, more than 15 years after
the introduction of 3TC for the treatment of CHB, we are
privileged to continue to apply very long term and even
lifelong potent NA therapies with high barrier to HBV
resistance. Not only can maintenance of virological and
biochemical remission with impressive improvement of liver
necroinflammation be achieved but also high rates of regres-
sion of hepatic fibrosis and even reversion of cirrhosis.47,48

Of the five hitherto approved anti-HBV NAs, ENT and TDF
act not only in the inhibition of reverse transcription but also
in the inhibition of protein priming.49 After the entry of
hepatitis B virions in hepatocytes and the cytosolic transport
of core particles to the nucleus, cccDNA is formed. Similar to
host chromosomes, the cccDNA of HBV complexes with
cellular histone and non-histone proteins.46 This is followed
by replication of HBV via transcription and translation of the
viral genes and encapsidation of pregenomic HBV RNA. By
reverse transcription, genomic HBV DNA is generated and HB
virions are released by budding and secretion.49 Protein
binding is important step in the process of reverse transcrip-
tion, and its inhibition by NAs constitutes an additional target
of therapy.

It has been estimated that the 5 year rate of development
of HBV resistance is around 70% for 3TC, 29% for Adefovir
(ADV), and 34% for TDF at 3 years.13,49,50 Long term clinical
studies of ENTand TDF monotherapy have demonstrated that
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the risk for HBV resistance is very low, at 1.2% after 6 years
of therapy for ENTand even more rare for TDF after .5 years
of therapy. Although virological breakthroughs have been
observed occasionally with these drugs, there were no
demonstrable resistance mutations.13,49,50

The major mutational patterns conferring resistance to
NAs are the combination of rtL180M/rt M204I/V for 3TC and rt
A181V/rtN236T for ADV or TDF. Although viral resistance is
very low for ENT and TDF, novel NAs derivatives with
improved pharmacological properties, including phospho-
nates similar to ADV and TDF, are being evaluated currently
in advanced clinical trials.

Treatment of CHB in clinical practice with NAs is either
applied a) in finite courses, usually of one or two years
duration or b) indefinitely/lifelong.15,33,34,50

a) Finite courses of NA therapy have been tried in all CHB
patients. HBeAg-negative patients fail to achieve sus-
tained responses and exhibit extremely high rates of
relapse after termination of therapy.22,50 Thus, finite
courses have been restricted to the subset of HBeAg-
positive patients, often with a rather limited percentage
of sustained response.15,33,34 Moreover, even in those
HBeAg-positive patients who may achieve HBeAg-ser-
oconversion under finite courses of NA treatment, a quite
long consolidation period is necessary. Therefore, finite
courses of IFN treatment in HBeAg-positive patients are
preferable to NA therapy, provided, of course, that the
side effects of IFN are tolerable and the application of the
drug is not contraindicated for any reason, such as
advanced cirrhosis or autoimmune disease.

b) In the current AASLD and EASL Treatment Guidelines for
HBeAg-negative patients, long term/indefinite NA ther-
apy is recommended, whereas the APASL Treatment
Guidelines recommend its discontinuation if serum HBV

DNA becomes undetectable in three consecutive assays
6 months apart.19–21 With the current first line NAs (ENT
and TDF) with high potency and high barrier to HBV
resistance, biochemical and virological remission can be
achieved in practically all treated patients. Thus, in a real
life setting it represents the current treatment of choice
not only for the vast majority of HBAg-negative patients,
but also for those HBeAg-positive ones that are non-
responsive to or ineligible for IFN treatment.5,29,33,50

Long term NA therapy with ENT or TDF is also the
treatment of choice for all HBV patients with cirrhosis,
regardless of HBeAg status.19,20

The main problem with long term NA therapy in HBeAg-
negative CHB is the very low frequency of HBsAg loss, limited
to only 1–2% per year.51 Moreover, based on declining HBsAg
titers under treatment, it has been estimated that loss of
HBsAgmay take several decades to occur. On the other hand, if
effective long term NA therapy in HBeAg-negative CHB is
discontinued, then a post-treatment immunological control of
the disease terminating in HBsAg loss can be encountered.23

Such an outcome has been reported recently in a number of
retrospective and prospective studies (see review).22

In HBeAg-negative CHB, sustained responses after stop-
ping long term NA therapy followed by HBsAg loss become
highly probable if HBsAg titers were already significantly
reduced with treatment to levels ,500 IU/mL, preferably
,100 units.51,52 The possible mechanism(s) by which such a
favorable outcome is induced is under study but all hitherto
available evidence supports an immunologically induced
mechanism.18,22,53 Interestingly, post-treatment ALT flares
exhibit similar features of immunologically induced ones.
First, HBV replication resumes, HBV DNA reappears in serum,
ALT levels increase, and serum levels of IFN-c-Inducible
Protein 10 (IP-10) and anti-HBc IgM increase (Fig. 1).

Fig. 1. Withdrawal of ADV treatment after 5 years in an HBeAg negative patient with CHB (first arrow in the left) followed by virological relapse and
subsequent increase in ALT (clinical relapse). The patient was no retreated and was monitored at 2 week intervals. Note the delay in spontaneous resolution of the
relapse and that HBsAg was cleared later. HBV DNA was measured in copies/mL (From: Hadziyannis et al., 2014).22,23
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Notably, in patients with a major decrease in the number of
HBsAg positive hepatocytes on liver biopsy and with a major
reduction of cccDNA in the liver already at the end of long
term NA treatment (personal unpublished data) such an
immune-mediated anti-HBV effect appears to be sufficient to
clear any residual HBV and HBsAg-positive hepatocytes.
Recent immunological studies also suggest that while high
HBsAg levels suppress the host immune reactivity against
HBV, significant reduction of HBsAg levels with NA therapy
may lead to restoration of immune anti-HBV activity.18,53,54

Regardless of the mechanism(s) of induction of HBsAg
clearance after discontinuation of long term NA treatment in
CHB, such a therapeutic approach clearly represents a new
treatment paradigm, at least forHBeAg-negative patients. This,
however, is recommended only by the APASL Guidelines.21 The
main objection to this approach is the possibility of clinical
relapse after stopping long term NA therapy and the danger to
patients with already developed cirrhosis.55 However published
guidelines for safe discontinuation of long term NA therapy
recommend, among else, stringent post-treatment monitoring
and retreatment only in case of persisting clinical relapse, an
approach also followed in most hitherto studies.23,25,56

Discontinuation of long term NA treatment in HBeAg-negative
CHB revealed maintenance of high responses rates off treat-
ment in seven out of the ten studies, ranging from43% to 70%,
and a high safety profile under appropriate monitoring.22

Certainly, there are clinical concerns and objections for
discontinuation of NA therapy in patients with advanced stages
of liver disease. However, according to Asiatic studies, dis-
continuation of long term NA therapy can be safe, even in
patients with cirrhosis.57,58 In addition, it is important to
emphasize that early post-treatment increases in serum HBV
DNA followed by flares of ALTactivity are usually short-lived and
should be first monitored for spontaneous resolution rather
than being immediately retreated.23

Based on the study of HBsAg titers with long term NA
treatment of HBeAg-negative CHB, it appears that upon
termination of therapy, sustained virological responses, and
HBsAg loss are highly probable if HBsAg titers were already
significantly reduced during treatment (to levels ,500 IU/
mL, preferably,100 units) (Fig. 2). In this context, the

addition of a course of Peg-IFN to ongoing NA therapy may
be helpful.59

C) Combination NA and IFN therapy

The efficacy achieved by NAs alone or in combination with IFN
for the treatment of CHB has been compared by several
schemes of combination therapy. The current state of the art
on such combination therapies and on the addition of IFN to
short and long-term NA therapy regimens has been reviewed
by several authors.18,33,43,50,53,60,61

The results from studies comparing the efficacy of various
combinations of IFN-alpha and NAs versus IFN and NAs alone
have been rather controversial.60 According to trials, there
was no difference in efficacy between combination therapy of
peg-IFN and NAs and either peg-IFN or NA alone. However,
combination therapy was associated with reduced levels of
HBV resistance relative to 3TC alone. A recent meta-analysis
demonstrated that combination therapy is superior in terms
of end of treatment results but not regarding sustained off
treatment responses.61

Because of low rates of HBsAg loss under NA therapy and
the low rates of sustained responses after stopping finite
courses of NA treatment, clinical investigators have been
motivated to add courses of pegIFN alpha 2a of variable
duration to ongoing NA treatment.59,62,63 This type of
combination treatment aims to promote HBsAg loss either
under therapy or after its discontinuation, and it represents
an immunologically sound approach. To date, the results are
quite promising.18,53

Conclusions

CHB is an important public health problem that, despite
the achievement of significant progress in all aspects over
the years, continues to be under-diagnosed and under-
treated worldwide. With the use of current first line NAs,
the replication of HBV can be suppressed in practically all
patients to non-detectable serum HBV DNA levels with
negligible, if any, development of HBV resistant mutants.
Long lasting suppression of HBV replication can lead to
histological improvement, reversal of advanced stages
of fibrosis, reduction in the rates of progression of CHB
to cirrhosis and its complications, and even reduction,
but not elimination, of the risk for HCC development.
Long term NA therapy, especially with ENT and TDF, is
currently administered to the majority of CHB patients.
Unfortunately, the rate of HBsAg loss, the closest to cure
outcome of chronic HBV infection, is rare and restricted to
only 1–2% per year. Thus, for such a favorable outcome to
occur, NA therapy must continue for several decades or for
life. This is not always feasible, given potential issues with
cost, availability, compliance, and onset of unforeseeable
side effects. It should be kept in mind, however that prior
to the administration of long term NA therapy both in
HBeAg-positive and HBeAg-negative patients with CHB, a
course of IFN alpha treatment is of order unless patients
are not eligible or IFN treatment is contraindicated. It
should be also emphasized that if HBeAg seroconversion is
achieved in the treatment of HBeAg-positive patients
with NAs, then a long consolidation period should be
implemented.

Currently, the topic of discontinuing long term NA therapy
in patients under virological and biochemical remission is

Fig. 2. Low levels of HBsAg at the end of long term treatment (EOT) with
NAs are associated with sustained off-treatment response and HBsAg
loss.22,23
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being investigated clinically, particularly in HBeAg-negative
CHB. It is safe and can be followed by sustained long term
clinical remission and subsequent HBsAg loss and develop-
ment of anti-HBs. Such treatment-related outcomes appear
to be immunologically mediated and can be achieved at rates
even higher than 50%.

The goal of courses of treatment with IFN alpha (up to 2
years) is the achievement of sustained virological remission
and subsequent HBsAg loss. In properly selected patients,
courses of IFN can be added to ongoing NA treatment. The
rate of sustained responses is approximately 20%, but this
can be increased in both HBeAg-positive and HBeAg-negative
CHB patient by the application of a stopping rule based on
non-decline in HBsAg and HBV DNA levels early under
treatment.

Although the risk for HCC development is reduced when
HBsAg loss is achieved therapeutically, its development is
still, unfortunately, possible. Currently, novel therapies with
various anti-HBV compounds are in development and their
use clinically may prove to be successful at achieving the
closest to cure outcome of HBsAg loss.
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