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Abstract

The natural history of chronic hepatitis B is character-
ized by different phases of infection, and patients may
evolve from one phase to another or may revert to a
previous phase. The hepatitis B e antigen (HBeAqg)-
negative form is the predominant infection worldwide,
which consists of individuals with a range of viral rep-
lication and liver disease severity. Although alanine
transaminase (ALT) remains the most accessible test
available to clinicians for monitoring the liver disease
status, further evaluations are required for some pa-
tients to assess if treatment is warranted. Guidance
from practice guidelines together with thorough inves-
tigations and classifications of patients ensure recog-
nition of who needs which level of care. This article
aims to assist physicians in the assessment of HBeAg-
negative individuals using liver biopsy or non-invasive
tools such as hepatitis B s antigen quantification and
transient elastography in addition to ALT and hepatitis
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B virus DNA, to identify who will remain stable, who will
reactivate or at risk of disease progression hence will
benefit from timely initiation of anti-viral therapy.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Hepatitis B e antigen (HBeAg)-negative,
the predominant form of chronic hepatitis B infection
worldwide, consist of individuals with varying levels of
viral replication and liver disease. The dynamic nature
of HBeAg-negative infection underscore the need for an
appropriate classification and evaluation of this group
of patients, including the use of additional tools such as
transient elastography and hepatitis B s antigen quanti-
fication, with the aim of identifying potential candidates
for treatment.
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INTRODUCTION

Chronic hepatitis B (CHB) remains a prevalent infection
worldwide. The World Health Organization estimated
that there are more than 2 billion people who had been
exposed to hepatitis B and about 378 million with CHB
globally“]. The introduction of mass neonatal immuni-
zation against hepatitis B has resulted in a reduction of
the number of new cases in some countries”. However,
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among the existing large pool of patients chronically in-
fected, the hepatitis B virus (HBV) continues to confer
a risk for cirrhosis and hepatocellular carcinoma (HCC)
therefore the disease still poses a major health and eco-
nomic burden particularly within the Asia-Pacific region'.

There has been much progress in the understand-
ing and management of hepatitis B in the past two de-
cades. Covalently closed circular DNA (cccDNA) plays
an important role in maintaining the chronicity of this
viral infection. Active viral replication and liver disease
inflammation can potentially lead to fibrosis, cirrhosis,
end stage liver disease and HCC. Effective treatment has
been shown to stop the progression of liver disease and
decrease the risk of HCC.

The predominant CHB infection worldwide is hepa-
titis B e antigen (HBeAg) negativem. CHB is a hetero-
geneous disease therefore individuals who are HBeAg-
negative can be further sub classified depending on their
viral and liver disease activity. A recent systematic review
on the liver histological changes from CHB patients re-
vealed that nearly 50% of HBeAg-negative with slight
increases in the level of alanine transaminases (ALT)
have significant fibrosis’. Furthermore, the accuracy of
international guidelines for identifying significant fibrosis
in HBeAg-negative patients based on the ALT and HBV
DNA levels have been questionedm. The characteristic
features of fluctuations in the ALT and HBV DNA
levels underscore the need for thorough repeated evalu-
ation and long-term monitoring of all individuals who
are HBeAg negative. This article summarizes the various
international guidelines on the management of HBeAg-
negative individuals and includes recent data on the use
of non-invasive tools such as hepatitis B s antigen level
(HBsAg) quantification and transient elastography (TE),
which may help clinicians to better identify who warrants
treatment ot observation.

IDENTIFICATION OF HBeAg NEGATIVE

Natural history of CHB

The natural history of hepatitis B acquired early in life
can be divided into 4 phases: immune tolerant phase,
immune clearance phase, “inactive carrier state” and re-
activation phase. In immune tolerant phase, patients are
positive for HBeAg with high HBV DNA levels but a
normal serum ALT level. Liver biopsy usually shows no
or minimal histological changeslﬁj.

The next phase is the immune clearance phase and
is characterized by liver disease activity with an increase
in the ALT level. During this immune clearance phase,
serum HBV DNA level will decrease and HBeAg may
be cleared. The elevation of ALT is due to immune re-
sponse against the infected hepatocytes, with resultant
hepatocyte damagem. Thus, prolonged immune clearance

phase may increase the risk of liver fibrosis and therefore
disease progression[()].
Once HBeAg seroconversion from HBeAg to anti-

HBe antibody is achieved, there is usually suppression of
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HBV DNA and normalization of ALT. Patients in this
low replicative phase, referred to as the “inactive HBsAg
carrier” or the immune control state, have favourable
prognosis with low risk of liver disease progression.
Documentation of repeatedly normal ALT based on se-
rial ALT measurements 3-4 mo apart for at least a year is
needed to determine whether a patient truly has normal-
ization of ALT commonly referred as persistently normal
ALT (PNALT)™,

Following HBeAg loss, the majority of CHB patients
remain stable with low level of viral replicationm‘ How-
ever a proportion of HBeAg-negative patients may revert
to a phase of significant viraemia with fluctuating ALT
levels and at times borderline normal. This reactivated
phase is part of the natural course of CHB, referred to as
HBeAg-negative CHB, which occurs due to mutations in
the precore or core promoter region of the HBV.

Need for standardization of terminology in CHB

CHB is classically defined as having positive serum HB-
sAg for more than 6 mo. The term “hepatitis” in CHB
refers to the nomenclature of the B virus rather than the
presence of necroinflammatory disease of the liver. Two
parameters are used to define Hepatitis B disease activity:
the magnitude of viral replication and the liver disease
status.

HBeAg-negative infection consists of individuals with
varying levels of viral replication and liver disease status.
As well described in the natural history of perinatally
acquired CHB, a patient with normal ALT and negative
HBeAg could be an inactive HBsAg carrier or a HBeAg
negative individual with significant viral replication who
at that point of testing has normal ALT. However it is
crucial that the latter group of patients are identified and
closely monitored as treatment may be indicated to pre-
vent progression of fibrosis and cirrhosis.

The consensus definition for “Inactive HBsAg carrier
state” adopted at the National Institutes of Health work-
shop on the “Management of Hepatitis B” is persistent
HBYV infection without significant necroinflammatory
disease whereas “HBeAg-negative CHB” is a chronic
necroinflammatory disease of the liver in those who are
HBeAg—negativem’m. The diagnostic criteria for “inactive
HBsAg carrier” and “HBeAg-negative CHB” exclude
HBeAg negative individuals with significant viral replica-
tion, normal ALT levels, absent or minimal necroinflam-
mation but presence of significant fibrosis and cirrhosis.
It is well known that necroinflammation subsides with
the advancing degrees of fibrosis. Similatly, the diagnos-
tic criteria for “HBeAg positive CHB” currently used
exclude HBeAg positive individuals with significant viral
replication but with normal ALT levels in the “immune
tolerant” phase.

In clinical practice, an individual who is HBsAg posi-
tive is initially assessed based on HBeAg status and serum
ALT level in addition to other tests for liver profile. The
term “chronic HBeAg positive infection” should be used
for all chronic HBsAg positive individuals with detect-
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able HBeAg irrespective of ALT level, liver disease or
necroinflammatory activity. A proposed term for HBeAg
positive individuals with active viral replication and ac-
tive liver disease is “HBeAg-positive disease”. Similarly,
chronic HBeAg-negative infection should encompass
all CHB individuals who are HBeAg-negative and the
term “HBeAg-negative disease”’be reserved for HBeAg-
negative individuals with significant viral replication and
presence of liver injury. The proposed term of “HBeAg-
negative disease” may help clinicians identify the disease
state and suitable treatment candidates among individuals
who are HBeAg negative.

Assessment of CHB patients who are HBeAg-negative
CHB is a dynamic disease, the disease state and clinical
manisfestations of the chronic evolving condition are de-
pendent on the consequence of the interplay of the HBV
and the host immune system. The progression from a
low viremic “inactive HBsAg carrier” state to a high rep-
lication state indicates a transition from the immune con-
trol phase to an immune activation phase. Immune reacti-
vation among HBeAg-negative patients usually represents
a late phase of perinatally acquired hepatitis B infection
with predominant precore and basal core promoter (BCP)
mutants which are variants of the hepatitis B virus that
are unable to express HBeAg antigenﬂz]. In general, these
mutants are less efficient at viral production and patients
who harbor HBeAg-negative mutants typically have
lower HBV DNA levels than those with HBeAg-positive
infection. However, HBeAg-negative mutants have been
implicated in causing an increased risk of development
of liver cirrhosis, hepatocellular carcinoma'” "%,

HBYV DNA is the best measure of Hepatitis B rep-
lication. Although ALT remains the most accessible test
to assess liver disease, ALT alone does not accurately re-
flect the extent of liver damage. In cirrhotic patients the
serum ALT tends to be normal. Furthermore, liver en-
zymes and HBV DNA levels may fluctuate in individuals
who are HBeAg-negative at times bordering to normal or
high normal.

It is sometimes difficult to differentiate the reactiva-
tion phase from the immune control state among CHB
individuals who are HBeAg-negative. Classically, the
differentiation between these 2 groups is based on the
level of HBV DNA and ALT. The reactivation phase
is defined as HBV DNA > 2000 IU/mL and presence
of clevated ALT, cither persistently or intermittently.
Therefore repeated testing of both ALT and HBV DNA
over time are required for patients with negative HBeAg
and normal ALT at first consultation. Factors which are
able to predict those at risk of reactivation include HBV
genotype C, male gender, ALT > 5 times upper limit not-
mal (ULN) during the HBeAg-positive phase and age of
HBeAg seroconversion = 40 years'

Aspartate aminotransferase (AST)-to-platelet ratio
index, AST/ALT ratio and platelet count are simple and
useful markers of liver fibrosis and cirrhosis. Throm-
bocytopenia, possibly the earliest indication of cirrhosis
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in some patients, has been shown to reliably predict ad-
vanced fibrosis and cirrhosis™>'”.

The use of liver biopsy or non-invasive method to
assess severity of liver damage is advocated in some pa-
tients. TE of the liver is one of the non-invasive meth-
ods, which is increasingly used to assess liver fibrosis.
Several studies, including a meta-analysis, have reported
that liver stiffness measurement (LSM) by this method
shows good correlation with fibrosis stage in CHB pa-
tients”" . Liver fibrosis assessment using TE is helpful
in deciding the need for anti-viral therapy in patients
with high viral load and normal or mildly raised ALT 1-2
times of ULN. However LSM is not widely available and
cannot solely be relied on without considering the whole
clinical picture and other relevant information'.

There is also preliminary data using TE for moni-
toring liver fibrosis progression in HBeAg-positive and
HBeAg-negative CHB™™. A recent systematic review
of HBeAg-negative CHB with PNALT revealed that it is
rare to have significant liver disease based on liver biop-
sies in patients with stringent criteria for PNALT' (defined
by authors as: at least 3 ALT determinations at unspeci-
fied intervals over 6-12 mo or at least 3 ALT determina-
tions at predefined intervals which are at least 2 mo apart
over a minimum of 12 mo) and HBV DNA < 20000
1U/mL. The rate of detection of mild inflammation and
moderate fibrosis is even lower at 1.4% and 1% respec-
tively if the HBV DNA levels were less than 2000 TU/
mL compared to 7% and 10% if the HBV DNA levels
were between 2000 to 20000 IU/mL. In this latter group
of HBeAg-negative CHB with PNALT and repeatedly
HBV DNA between 2000-20000 TU/mL, rapid and eas-
ily repeatable non-invasive liver fibrosis measurements
like TE has a role in rnonitoringm.

Role of HBsAg quantification in the assessment of
patients with negative HBeAg

Studies on the natural history of CHB have shown the
clinical benefits of HBsAg loss in reducing risk of hepat-
ic decompensation and HCC as well as improving overall
survival®?". Clearance of HBsAg was associated with
extremely low level of cccDNA in the nucleus of the
infected hepatocyte[zs’z()]. HBsAg quantification has been
used to predict HBsAg seroclearance following pegylated
interferon (PEG-IFN)-a therapypo]. Data has emerged on
the role of HBsAg level to predict outcome of therapy
and sustained response post NA treatment” .

There is a wide variation in the HBsAg levels
throughout different phases of CHB infection and across
different HBV genotypes[32’33]. HBsAg levels could help
distinguish active from inactive disease among HBeAg-
negative individuals. In one study in HBeAg-negative
genotype D, HBsAg levels were significantly lower in
those with inactive disease (defined as serum HBV-DNA
< 2000 IU/mL) compared to those with significant vi-
ral replication[34]. The combined use of HBsAg < 1000
IU/mL and HBV-DNA < 2000 IU/mL) at a single time
point predicts those with inactive disease with a diag-
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HBeAg-negative
HBV-DNA < 2000 IU/mL
ALT normal

HBsAg = 1000 IU/mL

Figure 1 Suggested approach for predicting
disease reactivation and hepatitis B s antigen
loss using hepatitis B s antigen quantification.
HBeAg: Hepatitis B e antigen; HBV: Hepatitis B vi-
rus; ALT: Alanine transaminase; HBsAg: Hepatitis
B s antigen.

Yes

No

At risk for disease reactivation if
HBV DNA > 200 IU/mL:
Close monitoring
e.g. ALT and HBV DNA 3 mo for the first

Low risk of disease reactivation:
Monitor HBV DNA and ALT at 6-12 mo
High likelihood of HBsAg loss if:
HBsAg < 10 IU/mL or

2yr HBsAg < 200 IU/mL and

reduction by = 1 log IU/mL

nostic accuracy of 94%, 91% sensitivity, 95% specificity,
88% positive predictive value and 97% negative predic-
tive value.

The role of HBsAg quantification at one time point
to differentiate active from inactive disease among
HBeAg-negative individuals was also explored in HBV
genotype C patients. Different thresholds of HBsAg
levels > 850 IU/mlL and HBV DNA > 850 IU/mL were
applied with a diagnostic accuracy of 86% in predicting
HBV reactivation””.

A recent study provides further evidence that HBsAg
quantification can be used to predict disease reactivation
in asymptomatic HBeAg-negative patientsl36’37J. Patients
with HBeAg-negative and persistently normal serum
ALT levels for 1 year were recruited. The patients were
followed-up 3 monthly for the first 2 years. Those with
persistently normal ALT during the first two years were
subsequently followed up every 6 monthly. Patients with
HBsAg > 1000 IU/mL and HBV DNA > 200 IU/mL
were morte likely to experience disease reactivation, de-
fined as HBV-DNA > 2000 IU/mL and increase in ALT
level. The combined use of HBsAg > 1000 TU/mL and
HBV DNA > 200 IU/mL is able to predict reactivated
patients with a sensitivity of 92%, specificity of 51%,
negative predictive value of 96%, and positive predic-
tive value of 30%. Male gender was found to be an in-
dependent predictor of reactivation in HBeAg-negative
disease. The authors recommended that HBsAg level be
measutred during follow up of HBeAg-negative patients
to identify those at high risk of reactivation. Patients at
high risk of reactivation require close monitoring of their
ALT and HBV DNA levels every 3 monthly at least for
the for the first 2 years of initial follow up (Figure 1).

HBsAg levels tend to reduce slowly over time in
HBeAg-negative patients and spontaneous HBsAg sero-
clearance is more likely to occur in those with low HB-
sAg levels™ ™. Quantification of HBsAg levels in inactive
genotype B and C HBeAg-negative individuals may be
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able to predict spontaneous HBsAg loss with the highest
HBsAg loss amongst those with HBsAg level of < 10
U/ mL*"™* The combined quantification of HBsAg <
200 TU/mL and a reduction of at least 1 logio IU/mL in
the preceding 2-years identified those who are likely to
achieve HBsAg loss at 1 year with 97% positive predic-
tive value and 100% negative predictive value.

Although HBsAg levels could help to predict disease
activity and HBsAg loss among HBeAg-negative indi-
viduals, HBsAg quantification is not available worldwide,
hence monitoring of ALT and HBV DNA level with
other liver disease assessment remain the standard of
care in these patients.

TREATMENT OF HBeAg NEGATIVE

Aims of treatment

Patients with CHB with active viral replication are more
likely to progress to cirrhosis, hepatic decompensation,
and HCC. Hepatitis B viral load has been repeatedly
shown to be the most important predictor of HCC such
that the higher the viral load, the higher is the risk of
HCC.

HBsAg seroconversion, which is the closest to a com-
plete cure in hepatitis B, is rarely achieved with the cur-
rent available therapy. Thus, the main aim of CHB treat-
ment is the elimination of viral replication. Indicators of
treatment response include maintained viral suppression
on treatment and sustained viral suppression upon cessa-
tion of therapy.

For HBeAg-positive CHB, HBeAg loss with sero-
conversion to anti-HBe with undetectable HBV DNA is
an important short-term goal of treatment. However, in
HBeAg-negative CHB, the short term goal of therapy is
unclear, hence, durable HBV DNA suppression to low or
undetectable level is used as a surrogate marker of Hepa-
titis B control.

Prolonged viral suppression has been shown to im-

September 14, 2014 | Volume 20 | Issue 34 |



Azmi AN et a/. Management of HBeAg-negative

Table 1 Differences and similarities in American Association for the Study of Liver Disease, American Association for the Study of

Liver Disease and European Association for the Study of the Liver guidelines on hepatitis B s antigen-negative treatment

AASLD (2009)

APASL (2012) EASL (2012)

Treatment candidacy
HBV DNA (IU/mL) = 20000
ALT =2 x ULN
Other criteria

Liver biopsy (or noninvasive markers of fibrosis) to consider if
HBV DNA (IU/mL) 2000-20000
ALT 1-2 x ULN
Other criteria
First-line treatment
PEG-IFN or Entecavir or

Tenofovir
Duration of treatment
IFN 12 mo
Oral >1yr
Stopping treatment strategy for NA
Until HBsAg clearance

PEG-IFN or Entecavir or Tenofovir

Until HBsAg clearance, may consider

= 2000 > 20000

=2 x ULN =2 x ULN
Treat if, HBV DNA > 2000, ALT > ULN
and moderate to severe inflammation
on liver biopsy and/or at least
moderate fibrosis.

> 2000 > 2000
1-2 x ULN > ULN
=40 yr old

PEG-IFN or Entecavir or Tenofovir

12 mo 12 mo

Unknown/long-term Unknown/long-term

Until HBsAg clearance.

stopping if treated for at least 2 yr with
undetectable HBV DNA on three separate

occasions 6 mo apart.

APASL: Asian Pacific Association for the Study of the Liver; EASL: European Association for the Study of the Liver; AASLD: American Association for the
Study of Liver Disease; ULN: Upper limit normal; NA: Nucleos(t)ides analogs; IFN: Interferon; HBsAg: Hepatitis B s antigen; HBV: Hepatitis B virus.

prove long-term prognosis and delay the progression of
cirrhosis, decompensation and HCC™™*". Clinical decom-
pensation such as ascites, hepatic encephalopathy, jaun-
dice or gastrointestinal bleeding can be prevented with
treatment. There was a significant difference of 5-year
HCC cumulative rates in patients who were cirrhotics
where entecavir-treated patients showed lower cumulative
rates of HCC compared to non-treated cirrhotics (13.8%
05 264%™,

Who needs treatment?

Not all CHB patients require therapy. Treatment is indi-
cated in those with active disease, evidence by active viral
replication and liver damage.

All major clinical practice guidelines on the manage-
ment of Hepatitis B from Asian Pacific Association for
the Study of the Liver (APASL), European Association
for the Study of the Liver (EASL) and American Asso-
ciation for the Study of Liver Disease (AASLD) define
treatment candidacy based on elevated HBV DNA and
ALT levels™". However, the threshold for HBV DNA
and ALT to select as candidates for treatment differs be-
tween guidelines (Table 1).

In HBeAg-negative disease, the APASL and EASL
treatment guideline advocate initiation of treatment when
HBV DNA > 2000 IU/mL wheteas a higher threshold
of > 20000 IU/mL is recommended by the AASLD
guidelines (Table 1). The APASL and AASLD guidelines
recommend commencement of treatment when ALT
level is more than twice of the upper limit normal, or ir-
respective of the ALT level where there is evidence of
advanced fibrosis or cirrhosis. EASL guidelines place a
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lower threshold and recommend initiation of treatment
with any level of elevation of ALT when HBV DNA >
2000 TU/ml and liver biopsy shows moderate-severe
necroinflammation and/or at least moderate fibrosis.

There is consensus by all major guidelines that indi-
viduals who are HBeAg-negative with HBV DNA of >
2000 IU/mL but persistently normal ALT should not be
treated unless there is presence of significant liver dam-
age. In general, patients with persistently normal serum
ALT levels have no or minimal disease progression®’.,
However, there is increasing evidence that significant
fibrosis can occur in patients with normal ALT levels,
but with high viral loads®"”". In addition, a significant
proportion of patients with ALT just above the upper
limit of normal have been shown to have presence of
substantial liver fibrosis or cirrhosis™. In light of the
emerging data, further assessment of liver disease by liver
biopsy or TE are needed to better ascertain the treatment
needs.

Patients who are 40 years old and above are recom-
mended for liver biopsy or non-invasive liver fibrosis
assessment”’. Treatment is recommended if there is evi-
dence of at least moderate inflammation or fibrosis.

Individuals with HBeAg-negative who do not require
treatment need to be followed-up regulatly every 3 mo
for Et;]e first year then every 6-12 mo for the subsequent
year .

Choice of treatment

Current available anti-HBV treatments are either im-
muno-modulators or oral nucleos(t)ide analogs (NA).
Immuno-modulatots available in most countries are the
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conventional IFN, PEG-IFN-q2a and PEG-IFN-q2b.
Oral NA consist of the first generation drugs, lamivudine
and adefovir, and the newer generations, entecavir, telbi-
vudine and tenofovir. Evidence suggests that NA need
to be given for a long duration as stopping NA therapy
prematurely results in relapse of HBV in the majority of

IFN based therapy is given for a finite duration. Al-
though IFN-based therapy is associated with more side
effects compared to NA, it has a higher likelihood of
sustained off-treatment response. In HBeAg-negative pa-
tients, young age, female, high serum ALT levels, low se-
rum HBV DNA were associated with a higher chance of
achieving sustained response with PEG-IFN therapy[éo].

IFN therapy in HBeAg-negative disease
IFN-a modulates the immune system and at the same
time has an anti-viral effect. Conventional IFN-q is high-
ly excreted by the kidneys, thus more frequent injection
is needed for it to remain stable in the circulation. IFN-q
treatment among European patients showed 60%-90%
end-of-treatment biochemical and virological response
whereas sustained response rate was only 10%-15% with
4-6 mo treatment and 22% with 12 mo treatment. Treat-
ment response 6 mo after stopping therapy was seen in
30% of patients who received 6-10 mo of IFN treat-
ment'"”. The usual recommended dose for conventional
IFN is 5 MU daily or 10 MU three times weekly, but a
lower dose is used for Asian patients at 5-6 MU three
times weekly.

PEG-IFN-q has a longer half-life due to the addition
of polyethylene glycol to the conventional IFN, thus al-
lowing weekly injections. Use of PEG-IFN-o2a 180 pg
weekly for 48 wk in one study showed 6 mo post-treat-
ment response of ALT normalization in 59%, reduction
of HBV DNA < 20000 copies/mL in 43%, HBV DNA
drop < 400 copies/mL in 19% and HBsAg clearance in
3% of patients””’. In comparison to PEG-IFN-g2b with
ot without lamivudine treatment for 48 wk, study showed
ALT normalization in 40% and HBV DNA reduction
to < 60 IU/mL in 43% of patients at 6 mo post-treat-
ment”. In a long-term follow-up study of 230 patients,
sustained virological response (HBV DNA < 10000 cop-
ies/mL) of 21% were observed 5 years post-treatment
with PEG-IFN-a2a, and HBsAg clearance were 5% at 1
year post-treatment and 12% at 5 years post—treatmentm.

Combining Lamivudine to IFN or PEG-IFN therapy
caused a better suppression of HBV DNA, but there
were no differences in sustained off-treatment re-
sponsew. Similarly, the combination of PEG-IFN with
adefovir showed no difference in terms of sustained off-
treatment response compared to PEG-IFN alone!®".
Sequential therapy with adefovir, entecavir or telbivudine
followed by PEG-IFN was studied with promising re-
sults. A recent randomized controlled trial of sequential
PEG-IEFN and telbivudine for 48 wk in HBeAg-negative
CHB showed that virological response rate at 24 wk post
treatment was significantly higher (46.7% »s 13.3%) in
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patients treated with telbivudine followed by PEG-IFN
than vice versa®. Further studies are required to clarify
the role of sequential therapy in HBeAg-negative disease.

Oral NA in chronic HBeAg-negative disease

High rates of on-treatment virological suppression with
good genetic barrier to resistance can be achieved with
NA monotherapy, particularly with entecavir and teno-
fovir, thus, the preferred NAs. By 48 wk of treatment
with entecavir or tenofovit, loss of serum HBV DNA
(< 60-80 TU/mL) was observed up to 90% and 93%
respectively[()s’“]. Maintained viral suppression was seen
in entecavir and tenofovir group up to 98% and 87% re-
spectively at 3" year of therapy. Sustained virological sup-
pression is associated with histologic improvement and
regression of fibrosis and cirrhosis’”*. Entecavir and
tenofovir in a long-term study (5-6 years) has shown sig-
nificant regression of fibrosis and cirrhosis with continu-
ous histological improvement™®. Several randomized
clinical trials in HBeAg-negative CHB revealed less than
5% rate of sustained off-treatment virological response
after 12 mo of NA therapy (o1.63,70-721 . HBsAg loss at 12 mo
of treatment was negligible for all the oral nucleos(t)ides
analogucs 161.65.66.70.73.74]

Since most HBeAg—negative CHB requires long-term
treatment, viral resistance to NAs is a major concern.
Cumulative incidence rate of resistance at 5 years for la-
mivudine and adefovir are 70% and 29% respectivelym’w.
While entecavir and tenofovir usage generally have very
low long-term rate of resistance, Which is 1.2% and 0%
respectively after 5 years of treatment™’’, A rise in the
HBV DNA level during therapy by at least 1 logio IU/mL
from nadir of initial response during therapy in a com-
pliant patient suggests development of drug resistance.
Resistance to one L-nucleoside analogue (lamuvidine,
telbuvidine, emtricitibine) confers complete resistance to
all other L-nucleoside analogues and compromises ente-
cavir response, necessitating a higher entecavir dose. Pa-
tients on entecavir with prior lamivudine-resistant HBV
have a high risk of resistance of up to 51% after 5 years
of treatment'”. One recent retrospective cohort study
showed that a prior lamivudine exposure might increase
entecavit resistance risk even though they had no detect-
able lamivudine resistance”’. In patients with lamivudine-
resistant HBV, tenofovir is the preferred NA as cross-
resistance is generally unknown. In general, the most
effective NA without cross resistance is recommended as
a rescue therapy if drug resistance is suspected based on
an increase of serum HBV DNA > 1 logio IU/mL with
or without genotypic analysis.

Combination therapy of two direct antiviral agents
have not been shown to have better viral suppression
nor higher rates of long-term efficacy compared to
monotherapy, hence cannot be recommended as first-line
therapylg[)].

Stopping therapy in HBeAg-negative disease
In HBeAg-negative CHB, it is unclear how long treat-
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ment with NA should be continued if HBsAg remain
positive. The majority of patients will have an indefinite
nucleos(t)ide treatment duration. Premature discontinu-
ation of treatment will result in reactivation of Hepatitis
B replication in the majority of cases. Long term oral NA
raise the issue of drug resistance and high cost, hence
stopping NA treatment could be a viable option in some
patients.

AASLD 2009 and EASL 2012 guidelines recommend
continuing NA treatment until HBsAg clearance has
been achieved (Table 1). APASL 2008 guidelines on the
management of hepatitis B proposed that cessation of
treatment in HBeAg-negative CHB could be considered
if HBV DNA is undetectable for three times, six months
apartm]. However, in one study of HBeAg-negative CHB
patients who stopped therapy according to the guidelines,
47% had virological relapse, defined as HBV DNA >
1000 copies/mL™. The updated APASI. 2012 guidelines
state that in HBeAg-negative CHB, treatment duration is
unknown unless HBsAg seroclearance has occurred, and
decision to stop NA therapy has to take into consider-
ation the clinical response and the extent of liver damage.
However, treatment discontinuation can be considered
if patients have been treated for at least 2 years with
undetectable HBV DNA documented on three separate
occasions 6 mo apart. Discontinuation can be considered
after 2 years of treatment if HBV DNA was undetect-
able in three separate occasions, six months apart and this
strategy has been shown to work especially in those with
low baseline viral load at HBV DNA < 20000 IU/ml..

A subsequent study on patients treated with enteca-
vir suggests the risk of relapse is lower at 29% for those
with low baseline viral load at HBV DNA << 20000 1U/
mL"". We would highlight that monitoring with ALT and
HBV DNA after stopping is advisable and need to be at
frequent intervals to detect relapse. It is recommended
that, these to be done at monthly interval for the first 3
mo and then every 3 mo in the first year after therapy.
Subsequently monitoring is at 3-6 mo, the shorter interval
is recommended for cirrhotics.

HBsAg quantification may have a predictive role in
successful control of HBV infection after cessation of
NA therapylgzj. HBsAg level during treatment of < 200
1U/mL and HBsAg reduction of > 1 logio IU/mL from
baseline has the highest prediction of sustained response
off-treatment. Thus, cessation of therapy in this group
may be considered because the risk of relapse is minimal.
However in patients with either HBsAg reduction by > 1
logio IU/mL from baseline or < 200 IU/mL at the end
of NA therapy, the sustained response will be approxi-
mately 50%.

Treatment in patients with advanced liver fibrosis or
cirrhosis should not be stopped due to the risk of hepati-
tis flare and potential fatal liver decompensation.

We suggest stopping rules in CHB patients who are
treated with IFN or Peg-IFN are based on the “week
12 stopping rule”. If no HBsAg level reduction and <
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2 logio HBV DNA level drop by week 12 of treatment
in genotype A and D, treatment should be stopped or
switched. For genotype B and C, treatment should be
stopped if HBsAg titer remain > 20000 TU/mL by week
12. It was shown that these groups had a very low chance
to develop a sustained response to treatment" . This sug-
gestion is supported by EASL 2012 guideline. However
AASLD 2009 guideline suggested patients who HBV
DNA failed to reduce by 2 logs at 12 wk of treatment
should switch or receive additional treatment. APASL
2012 guideline recommends continuing treatment for 12
mo regardless of the response during treatment.

Long term follow-up

All CHB patients need long term or lifelong follow-up.
Those who are currently not candidates for treatment
maybe suitable for treatment as the disease progress or
new treatment modalities become available.

Those who are not on specific Hepatitis B therapy re-
quire regular follow up every 3 mo for the first year then
every 3 monthly for HBeAg positive and 6 monthly for
HBeAg-negative for the subsequent year. HBeAg-nega-
tive patients with HBV DNA > 20000 IU/mL and pet-
sistently normal ALT require 3 monthly follow up™’. We
would suggest patients with high risk of disease reactiva-
tion (Figure 1), for a close monitoring at least 3 monthly,
looking specifically at the ALT and HBV DNA levels.

Moreover, some patients have indications for surveil-
lance programs like surveillance for varices or hepatocel-
lular carcinoma. Surveillance for hepatocellular carci-
noma using ultrasound with or without alpha fetoprotein
at 6 monthly intervals is recommended in males above
age 40, females above 50 years old, presence of liver cit-
thosis or family history of HCC". HCC surveillance is
still required in patients who already achieved virological
response to hepatitis B treatment because studies showed
that they are still at risk of developing HCC although the
risk is lower™, Patients with cirrhosis are recommended
to undergo upper gastrointestinal endoscopy for variceal
surveillance. Those without varices would need to have
reassessment 2-3 years later while those with significant
oesophageal varices need primary prophylaxis with beta-
blockers.

CONCLUSION

In real life clinical practice, clinicians of various levels of
experience are managing CHB patients. Thorough evalu-
ations of CHB patients especially in those with negative
HBeAg using newer tools like TE and HBsAg quantifica-
tions will improve our management of CHB patients. Pa-
tients who are at risk of reactivation can be better identi-
fied and given treatment and/or the appropriate levels of
monitoring,

There may be a need for an appraisal of the current
terminology used to differentiate disease activity among
HBeAg-negative individuals with the hope of not miss-
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ing candidates who may benefit from treatment.
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