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Review

Management of Chronic Hepatitis B with Nucleoside or Nucleotide
Analogues: A Review of Current Guidelines
Moon Seok Choi and Byung Chul Yoo
Division of Gastroenterology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Antiviral treatment of hepatitis B is one of the most
rapidly evolving fields in current medicine. Guidelines
for the management of chronic hepatitis B (CH-B)
have been proposed and revised by many academic
societies and groups. Recommendations for nucleoside or nucleotide analogue (NUC) therapy from representative current guidelines are compared herein
with each other and with previous guidelines. Several
differences among individual recommendations may
reflect regional and temporal differences as well as
differences in the available data upon which the
guidelines are based. Nevertheless, these guidelines
share a common principle regarding NUC treatment
for CH-B: long-term viral suppression by the drugs
with potent antiviral activity and low rate of development of drug resistance to prevent disease progression. A review of the past and current guidelines for
the management of CH-B would be useful for evaluating the current status of management of the disease
and to identify better solutions for improving the outcome of patients with CH-B. (Gut Liver 2010;4:1524)
Key Words: Chronic hepatitis B; Liver cirrhosis; Viral
suppression; Management; Guideline

INTRODUCTION
Hepatic B virus (HBV) infection is a serious health
1
problem involving about 350 million people worldwide.
Persistent HBV infection can lead to liver cirrhosis (LC),
hepatic decompensation, and hepatocellular carcimoma
(HCC) in a significant portion of the patients. Since the
introduction of lamivudine, many nucleoside or nucleotide

analogues (NUCs) have been developed to reduce or delay disease progression in HBV-infected patients. Increasing knowledge gained from a large numbers of studies on
the effects and the limitations of these antiviral drugs has
contributed greatly to the rapid progress in hepatitis B
management.
Among the early guidelines for the management of
Chronic hepatitis B (CH-B), 2000 NIH conference on the
management of hepatitis B, 2000 Asia-Pacific consensus
statement, and 2000 American Association for the Study
1-3
Since
of Liver Diseases guidelines are representative.
then, many national and international societies for the
study of liver diseases have revised their own guidelines
to improve the recommended approaches in the diagnosis,
4-8
treatment, and prevention of chronic HBV infection.
While these guidelines share many principles and practical
approaches, some disagreements are inevitable according
to the time and the place that the guidelines were made.
For example, there are considerable regional and temporal
differences in economic status, reimbursement policy, and
availability of NUCs. Natural history and the response rate
to antiviral agent might be different according to the prevalent viral genotypes and common modes of infection
prevalent in the particular geographical area. In addition,
the earlier recommendations have been revised according
to the more up-to-date information from recent studies. In
this article, we compared the recommendations on hepatitis B treatment from the five representative current
guidelines to evaluate the current status and to identify
unresolved issues and find the better solution in the management of chronic hepatitis B (Table 1).
Most guidelines deal with many aspects of hepatitis B
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Table 1. Current Guidelines for Management of Chronic Hepatitis B
Guidelines
2007
2008
2008
2009
2009

References

Korean Association for the Study of the Liver (KASL) guideline
Asia-Pacific consensus statement (APASL guideline)
Treatment algorithm in the United States (US algorithm)
European Association for the Study of Liver (EASL) guideline
American Association for the Study of Liver Diseases (AASLD) guideline

4
5
6
7
8

Table 2. Treatment Indication for HBeAg-Positive Chronic Hepatitis B by Current Guidelines
HBV DNA
KASL 2007
＞20,000 IU/mL

ALT
≥2×ULN

Strategy
Observe for 3-6 months and treat if no spontaneous HBeAg loss
Consider immediate treatment if elevated AST/ALT with jaundice
Treat if moderate/severe inflammation or fibrosis on biopsy

＞20,000 IU/mL
APASL 2008
＞20,000 IU/mL

＜2×ULN

＞20,000 IU/mL
＞20,000 IU/mL
US algorithm 2008
≥20,000 IU/mL
≥20,000 IU/mL
＜20,000 IU/mL

2-5×ULN
＜2×ULN
Elevated
Normal
Normal

Consider treatment
Treat if disease on liver biopsy
No treatment
Consider therapy in patients with known significant histologic disease, even if low level
replication

EASL 2009
＞2,000 IU/mL

＞ULN

Consider treatment when HBV DNA level are above 2,000 IU/mL and/or serum ALT
level are above ULN for the laboratory, and liver biopsy shows moderate to severe active
necroinflammation and/or fibrosis
Immunotolerant patients do not and patients with mild chronic hepatitis B may not
require therapy.

AASLD 2009
＞20,000 IU/mL

＞2×ULN

＞20,000 IU/mL

≤2×ULN

Observe for 3-6 months and treat if no spontaneous HBeAg loss
Consider liver biopsy prior to treatment if compensated
Immediate treatment if icteric or clinical decompensation
Consider treatment if moderate/severe inflammation or significant fibrosis on liver biopsy

＞5×ULN

Treatment indicated
6
If HBV DNA ＜2×10 IU/mL, may choose to observe closely for 3 months for
seroconversion if no concern for hepatic decompensation
Treatment if persistent (3-6 months) or has concerns for hepatic decompensation
Treat if moderate or greater inflammation or fibrosis on biopsy

KASL, Korean Association for the Study of the Liver; APASL, Asia-Pacific consensus statement; US algorithm, treatment algorithm
in the United States; EASL, European Association for the Study of Liver; AASLD, American Association for the Study of Liver
Diseases.

management including prevention, diagnosis, monitoring,
and treatment. However, this review will focus on the
hepatitis B treatment using NUCs.

INDICATION OF ANTIVIRAL TREATMENT
Chronic hepatitis B patients with active viral replication
and significant inflammation and fibrosis are the proper
target for antiviral treatment. Early guidelines generally
agreed that antiviral treatment could be recommended for
chronic hepatitis B patients (especially those without LC)
5
with serum HBV DNA level above 10 copies/mL (20,000

IU/mL) and serum alanine aminotransferase (ALT) level
greater than two times the normal.1-3 However, most current guidelines suggest that the indication of antiviral
treatment should be expanded to the patients with lower
serum HBV DNA level and/or lower serum ALT level.
Treatment indication is recommended according to the
disease categories; HBeAg-positive CH-B (Table 2),
HBeAg-negative CH-B (Table 3), and LC (Table 4).
Serum HBV DNA level is a marker of viral replication
and efficacy of antiviral treatment in individuals with
chronic hepatitis B. Progression to cirrhosis in HBV-infected persons is reported to be correlated strongly with
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Table 3. Treatment Indication for HBeAg-Negative Chronic Hepatitis B by Current Guidelines
HBV DNA
KASL 2007
＞2,000 IU/mL
＞2,000 IU/mL
APASL 2008
＞2,000 IU/mL
＞2,000 IU/mL
US algorithm 2008
≥2,000 IU/mL
≥2,000 IU/mL
＜2,000 IU/mL

ALT

Strategy

≥2×ULN
＜2×ULN

Treatment recommended
Treat if moderate or greater inflammation or fibrosis on biopsy

＞2×ULN
＜2×ULN

Treatment if persistent (3-6 months) or has concerns for hepatic decompensation
Treat if moderate or greater inflammation or fibrosis on biopsy

Elevated
Normal
Normal

Consider treatment
Treat if disease present on liver biopsy
Consider therapy in patients with known significant histologic disease, even if low level
replication

EASL 2009
＞2,000 IU/mL

＞ULN

Consider treatment when HBV DNA level are >2,000 IU/mL and/or serum ALT level are
ULN for the laboratory, and liver biopsy shows moderate to severe active necroinflammation and/or fibrosis
Immunotolerant patients do not and patients with mild chronic hepatitis B may not
require therapy.

AASLD 2009
＞2,000 IU/mL
＞2,000 IU/mL

＞2×ULN
1-2×ULN

Consider treatment
Treat if liver biopsy shows moderate/severe necroinflammation or significant fibrosis

KASL, Korean Association for the Study of the Liver; APASL, Asia-Pacific consensus statement; US algorithm, treatment algorithm
in the United States; EASL, European Association for the Study of Liver; AASLD, American Association for the Study of Liver
Diseases.

Table 4. Treatment Indication for Cirrhosis by Current Guidelines
Cirrhosis
KASL 2007
Compensated
Decompensated
APASL 2008
Compensated
Decompensated
US algorithm 2008
Compensated
Decompensated
EASL 2009
Compensated
Decompensated
AASLD 2007
Compensated
Decompensated

HBV DNA
≥2,000 IU/mL

Strategy

Detectable

Consider treatment if ALT elevated
May consider treatment even if normal ALT
Treat; consider liver transplant

＞2,000 IU/mL
Detectable

Treat
Antiviral therapy; consider transplant

≥2,000 IU/mL
＜2,000 IU/mL
Detectable

Treat
Might choose to treat or observe
Treatment; wait list for liver transplantation

Detectable

May be considered for treatment even if ALT levels are normal and/or
HBV DNA levels are below 2,000 IU/mL
Urgent antiviral treatment; consider liver transplantation

Detectable
＞2,000 IU/mL
＜2,000 IU/mL
Detectable

Undetectable

Consider treatment
Consider treatment if ALT ＞2×ULN
Treat promptly
Coordinate treatment with transplant center
Refer for liver transplant
Refer for liver transplant

KASL, Korean Association for the Study of the Liver; APASL, Asia-Pacific consensus statement; US algorithm, treatment algorithm
in the United States; EASL, European Association for the Study of Liver; AASLD, American Association for the Study of Liver
Diseases.
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the level of circulating virus.9 However, HBV DNA level
of 105 copies/mL was arbitrarily chosen by early guidelines as the cut-off level for indication of antiviral
treatment. Some patients with lower serum HBV DNA
5
level (300-10 copies/mL), especially those with HBeAg
negative hepatitis and/or cirrhosis, frequently show pro3,8,10
A
gression of liver disease and may need treatment.
population-based prospective cohort study of 3,582 untreated hepatitis B-infected patients in Taiwan (a mean
follow-up time of 11 years) showed that the cumulative
incidence of cirrhosis increased with the HBV-DNA level
and ranged from 4.5% to 36.2% for patients with a hep6
atitis B viral load of less than 300 copies/mL and 10
9
copies/mL or more, respectively (p＜0.001). Another
study from Taiwan involving almost the same cohort
showed that the incidence of HCC increased with serum
HBV DNA level at the time of study entry in a dose-dependent manner, ranging from 108/100,000 person-years
for an HBV DNA level ＜300 copies/mL to 1,152/
100,000 person-years for an HBV DNA ≥1 million cop11
ies/mL.
Serum ALT has been used as a convenient surrogate
marker for liver injury and an increased serum ALT level
was indicated as a risk factor for disease progression in
9
CH-B. Serum ALT level greater than two times normal
was suggested as indication of antiviral treatment for
CH-B by the early guidelines, especially in CH-B patients
1-3
without cirrhosis. However, an increased risk for developing LC and HCC has been documented in patients with
mildly increased serum ALT and even in those with serum ALT level of upper normal range. According to a
Chinese study with mean follow-up period of 46.8
months in 3,233 CH-B patients, the patients with ALT
levels of 0.5-1 times the upper limit of normal (ULN)
and 1-2× ULN had an increased risk for the development
of complications compared with the patients with ALT
12
levels ＜0.5× ULN (p＜0.0001 for both). A prospective
cohort study from Korea involving 94,533 men and
47,522 women with eight years' follow-up demonstrated
that the adjusted relative risks for AST concentration of
20-29 IU/L and 30-39 IU/L were 2.5 and 8.0 in men and
3.3 and 18.2 in women, respectively, compared with the
13
concentration ＜20 IU/L. Another study suggested the
updated upper limits (for men, 30 U/L; for women, 19
U/L) and showed their superior sensitivity in identifying
14
the high risk patients with liver disease.
According to the recommendation from current guidelines, the definite indications for the treatment of CH-B
5
are serum HBV DNA level ≥10 copies/mL and serum
ALT≥2×ULN, especially in HBeAg positive patients
without LC. Prompt antiviral treatment is necessary for

decompenstated cirrhosis with any detectable HBV DNA,
4-8,15
Most guidelines genirrespective of serum ALT level.
erally agreed that the treatment for patients with lower
serum HBV DNA level and/or mildly increased or upper
normal serum ALT could be recommended in HBeAg neg4-8
ative CH-B or compensated LC.

INDICATION OF LIVER BIOPSY
Liver biopsy has three major roles: diagnosis, assessment of prognosis (disease staging), and/or assist in mak16
ing therapeutic management decisions. A retrospective
review of CH-B patients revealed that 37% of patients
with persistently normal ALT had significant fibrosis or
inflammation. Subgroup analysis showed the majority
with fibrosis belonged to the high normal ALT group and
that only a minority who were young and immune toler17
ant had significant findings on biopsy. In CH-B, liver biopsy is most useful for patients who do not meet definite
criteria for treatment but still has possible risk for sig8
nificant disease. Age of the patient, serum HBV DNA
level, serum ALT level, or family history of HCC should
be taken into consideration before deciding whether to do
biopsy or not (Table 5).

RECOMMENDED NUCS AS ININTIAL THERAPY
NUCs including lamivudine, adefovir, entecavir, tenofovir or telbivudine may be used as a first line monotherapy. Clevudine is a recently introduced antiviral agent
showing potent and sustained viral suppression and low
rate of resistance and was licensed as a first line agent in
18,19
South Korea (Table 6).
NUCs with potent viral suppression and high genetic barrier to resistance would be ideal drugs to achieve sustained
viral suppression. Adefovir is not an ideal option due to
weak antiviral activity and high rate of resistance after 48
weeks. Lamivudine and telbivudine are not preferred due to
8
weak antiviral potency and frequent drug resistance.
Hence, entecavir or tenofovir is preferred, if available in the
6-8,20-22
Entecavir is a potent antiviral agent showing
region.
potent viral suppression and low rate of resistance and is
one of the preferred first line agents in NUCs-naïve
21,22
Long-term monitoring shows hepatitis B virus
patients.
resistance to entecavir in nucleoside-naive patients is rare
23
(1.2%) through 5 years of therapy. Tenofovir disoproxil
fumarate was recently approved for the treatment of CH-B
in Europe and the United States. While tenofovir is structurally similar to adefovir, tenofovir at a daily dose of 300
mg had superior antiviral efficacy with a similar safety profile as compared with adefovir dipivoxil at a daily dose of
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Table 5. Indication of Liver Biopsy by Current Guidelines
HBeAg

HBV DNA

KASL 2007
Positive
＞20,000 IU/mL
Negative
＞2,000 IU/mL
APASL 2008
Positive
＞20,000 IU/mL
Negative
＞2,000 IU/mL
US algorithm 2008
Positive
≥20,000 IU/mL
＜20,000 IU/mL
Negative
≥2,000 IU/mL
＜2,000 IU/mL
EASL 2009
Either
＞2,000 IU/mL
AASLD 2009
Positive

Negative

ALT

Indication of liver biopsy

＜2×ULN
＜2×ULN

Observe or liver biopsy if necessary
Consider liver biopsy

＜2×ULN
＜2×ULN

Liver biopsy if patient ＞40 years
Liver biopsy if patient ＞40 years

Normal
Normal
Normal
Normal

Consider
Consider
Consider
Consider

＞ULN

Consider biopsy
Immunotolerant patients do not require immediate liver biopsy

＞20,000 IU/mL
＞20,000 IU/mL

＞2×ULN
≤2×ULN

＞2,000 IU/mL

1-2×ULN

Consider liver biopsy prior to treatment if compensated
Consider biopsy in persons ＞40 years, ALT persistently high
normal-2×ULN, or with family history of HCC
Consider liver biopsy

liver biopsy, particularly if patient is ＞35-40 years
therapy in patients with known significant histologic disease
biopsy
therapy in patients with known significant histologic disease

KASL, Korean Association for the Study of the Liver; APASL, Asia-Pacific consensus statement; US algorithm, treatment algorithm
in the United States; EASL, European Association for the Study of Liver; AASLD, American Association for the Study of Liver
Diseases.

Table 6. Recommended Drugs for Initial Therapy of Chronic Hepatitis B by Current Guidelines
Guideline
KASL 2007
APASL 2008

US algorithm 2008
EASL 2009

AASLD 2009

Preferred drugs
Interferon-α/peginterferon-α, lamivudine, adefovir, entecavir, clevudine or telbivudine
ALT 2-5×ULN; Interferon-based therapy, entecavir, telbivudine, lamivudine, adefovir
ALT ＞5×ULN; Interferon-based therapy; entecavir, telbivudine, lamivudine recommend, particularly if
there is concern for hepatic decomensation
Entecavir, tenofovir, or peginterferon-α preferred
Entecavir, tenofovir, or peginterferon-α preferred
Telbivudine might be used in HBeAg positive patients with good predictors of response (HBV DNA
6
＜2×10 IU/mL) with verification of HBV DNA suppression below detection in real-time PCR assay at
24 weeks.
Peginterferon-α, entecavir, or tenofovir preferred
Interferon-α/peginterferon-α, lamivudine, adefovir, entecavir, tenofovir or telbivudine may be used
Interferon non-responders or contraindications to interferon → adefovir/entecavir

KASL, Korean Association for the Study of the Liver; APASL, Asia-Pacific consensus statement; US algorithm, treatment algorithm
in the United States; EASL, European Association for the Study of Liver; AASLD, American Association for the Study of Liver
Diseases.

10 mg both in patients who had previously received lamivudine and in those who had not.8,20
For compensated LC, potent NUCs with low rate of resistance are preferred. Other NUCs may be used in these
patients. For decompensated LC, lamivudine is the most
extensively evaluated drug showing considerable effect.
However, frequent development of resistance is a significant limitation. Entecavir, tenofovir, or combination
therapy (i.e., lamivudine plus adefovir) is preferred, although sufficient data on their role is not yet available

(Table 7).

ON-TREATMENT MONITORING DURING NUCS
TREATMENT
Delayed HBV DNA suppression was suggested to predispose the emergence of genotypic mutations that reduce
24
the effectiveness of a specific drug. Hence, the roadmap
25
concept was introduced by 2007 international workshop.
Evaluation of early virologic responses and subsequent

20
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Table 7. Recommended Drugs for Initial Therapy of Cirrhosis by Current Guidelines
Guideline

Status

Preferred drugs

US algorithm 2008

Compensated
Decompensated
Compensated
Decompensated
Compensated

EASL 2009

Decompensated
Compensated

AASLD 2009

Decompensated
Compensated

Interferon-α/peginterferon-α, lamivudine, adefovir, entecavir, clevudine or telbivudine
Lamivudine, adefovir, entecavir, clevudine or telbivudine
Entecavir, telbivudine, lamivudine, adefovir
Entecavir, telbivudine, lamivudine, adefovir
HBV DNA ≥2,000 IU/mL; Entecavir or tenofovir are first-line options. Combination
therapy might be preferred.
HBV DNA ＜2,000 IU/mL; Entecavir or tenofovir preferred.
Combination with lamivudine, or possible entecavir, plus tenofovir preferred.
Interferon can be used for treatment of well compensated cirrhosis
Use of tenofovir or entecavir is particularly relevant
If lamivudine has to be prescribed, it should be used in combination with adefovir or
preferably tenofovir.
Entecavir or tenofovir should be used.
Entecavir or tenofovir preferred
Lamivudine, adefovir, entecavir, tenofovir or telbivudine
Lamivudine (or telbivudine) plus adefovir (or tenofovir)
Entecavir or tenofovir

KASL 2007
APASL 2008

Decompensated

KASL, Korean Association for the Study of the Liver; APASL, Asia-Pacific consensus statement; US algorithm, treatment algorithm
in the United States; EASL, European Association for the Study of Liver; AASLD, American Association for the Study of Liver
Diseases.

Table 8. On-treatment Monitoring of Serum HBV DNA Levels during NUCs Therapy by Current Guidelines
Guideline*
KASL 2007
US algorithm 2008

EASL 2009

AASLD 2009

Terms and definitions
Primary treatment failure: HBV DNA decline of ＜2 log10 IU/mL at week 24
VR: HBV DNA decline of ≥1 log10 IU/mL at week 12
Primary treatment failure: HBV DNA decline of ＜1 log10 IU/mL at week 12
Complete VR: PCR (−) at week 24
Partial VR: 60≤ HBV DNA ＜2,000 IU/mL at week 24
Inadequate VR: HBV DNA ≥2,000 IU/mL at week 24
Primary non-response: HBV DNA decline of ＜1 log10 IU/mL at week 12
VR: Real-time PCR (−) at week 48
Partial VR: HBV DNA decline of ≥1 log10 IU/mL but datable by real-time PCR at week 24
(lamivudine and telvibudine) or at week 48 (entecavir, adefovir and tenofovir)
Primary response: HBV DNA decline of ≥2 log10 IU/mL at week 24

KASL, Korean Association for the Study of the Liver; US algorithm, treatment algorithm in the United States; EASL, European
Association for the Study of Liver; AASLD, American Association for the Study of Liver Diseases; VR: virologic response.
*Not described in APASL 2008.

modification of antiviral treatment (switching to or adding more potent drug without cross-resistance) has been
suggested to lead to better outcomes including a reduced
risk of viral resistance and high probability of viral
suppression. This idea of on-treatment monitoring strategies to identify outcomes of therapy has been adapted by
some guidelines (Table 8).

RECOMMENDED DURATION OF NUCS TREATMENT
According to 2009 EASL guideline, the ideal end-point

of therapy is a sustained HBsAg loss with or without seroconversion to anti-HBs; however, it is difficult to
achieve.7 Durable HBe seroconversion in HBeAg-positive
patients is a satisfactory end-point. Consolidation therapy
of 6 to 12 months is commonly recommended after HBe
4-8
seroconversion. Sustained maintenance of undetectable
HBV DNA level on treatment with NUCs is the next
most desirable end-point in all others including those
7
with HBeAg negative or LC.
For HBeAg positive CH-B patients, most guideline
agreed that NUCs can be stopped after continuing therapy for additional 6-12 months after HBeAg loss or sero-
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Table 9. Recommended Duration of NUCs Therapy for Chronic Hepatitis B by Current Guidelines
Guideline
KASL 2007
APASL 2008

US algorithm 2008
EASL 2009
AASLD 2009

HBeAg (＋)

HBeAg (−)

At least 1 year of additional treatment after
HBeAg loss
HBeAg seroconversion with undetectable HBV
DNA documented on 2 separate occasions as
least 6 months apart
At least 1 year of additional treatment after
HBeAg seroconversion
Additional 6 to (preferentially) 12 months after
HBeAg seroconversion
At least 6 months of additional treatment after
HBeAg seroconversion and undetectable serum
HBV DNA

Continue treatment until long term maintenance of
nonreplicative state or HBsAg clearance
Duration of treatment: not clear
Discontinuation can be considered if undetectable
HBV DNA documented on 3 separate occasions as
least 6 months apart
Long-term treatment required
Long-term treatment
Continue treatment until HBsAg clearance

KASL, Korean Association for the Study of the Liver; APASL, Asia-Pacific consensus statement; US algorithm, treatment algorithm
in the United States; EASL, European Association for the Study of Liver; AASLD, American Association for the Study of Liver
Diseases.

Table 10. Recommended Duration of NUCs Therapy for Cirrhosis by Current Guidelines
Guideline*
KASL 2007

US algorithm 2008

EASL 2009
AASLD 2009

Duration of treatment
Compensated
Long-term treatment
Treatment may be stopped in HBeAg-positive patients if they have confirmed HBeAg seroconversion
and have completed at least 1 year of consolidation therapy and in HBeAg-negative patients if they
have confirmed HBsAg clearance.
Decompensated
Life-long treatment
Compensated or decompensated
Long-term treatment required
Therapy should be continued until HBV DNA-negative and HBsAg loss
Compensated or decompensated
Long-term treatment
Compensated
Long-term treatment
Treatment may be stopped in HBeAg-positive patients if they have confirmed HBeAg seroconversion
and have completed at least 6 months of consolidation therapy and in HBeAg-negative patients if they
have confirmed HBsAg clearance.
Decompensated
Life-long treatment

KASL, Korean Association for the Study of the Liver; US algorithm, treatment algorithm in the United States; EASL, European
Association for the Study of Liver; AASLD, American Association for the Study of Liver Diseases.
*Not described in APASL 2008.

conversion to anti-HBe. In contrast, the duration of the
treatment has not been defined for HBeAg negative CH-B
patients. Long-term treatment or treatment until HBsAg
clearance is recommended by most guidelines. Notably,
only 2008 APASL guideline recommend that discontinuation of NUCs may be considered if undetectable HBV
DNA is documented on 3 separate occasions at least 6
5
months apart (Table 9).
Long-term or life-long treatment is recommended for

LC by most guidelines. Both 2007 KASL guideline and
2008 APASL guideline recommend that in patients with
compensated LC, the treatment may be stopped in
HBeAg-positive patients if they have confirmed HBeAg seroconversion and have completed at least 1 year of consolidation therapy; and in HBeAg-negative patients if they
4,5
have confirmed HBsAg clearance. Life-long treatment is
warranted for decompensated LC (Table 10).4,8
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MANAGEMENT OF ANTIVIRAL RESISTANCE
In case of the drug resistance, a rescue therapy with
the most effective antiviral effect and the minimal risk to
induce multiple drug-resistant strains of HBV would be
7
an ideal option. Adding-on a second drug without
cross-resistance is preferred but switching to more potent
drug might be considered based on cross-resistance
profile. Susceptibility profile of HBV mutants and a history of prior exposure and/or resistance to other NUCs
should be considered in optimizing the rescue therapy.
Currently, add-on adefovir therapy is the most widely
accepted strategy in case of lamivudine resistance. An early study on small number of cases indicated that both
adefovir dipivoxil alone and adefovir in combination with
ongoing lamivudine therapy may provide similar effective
antiviral therapy up to week 16 in patients with lam26
However, subsequent studies
ivudine-resistant HBV.
with long-term follow up demonstrated the superiority of
add-on adefovir therapy. Under prolonged adefovir-lamivudine therapy, patients with lamivudine-resistant hepatitis B were unlikely to develop genotypic resistance to
adefovir and had durable prevention of virologic and clinical breakthrough. The 1-, 2-, 3-, and 4-year cumulative
rates of de novo rtA181T were reported to be 1%, 2%,
27
4%, and 4%, respectively. However, virologic and biochemical breakthroughs due to development of adefovir
resistance occurred in 21% of patients on adefovir monotherapy 15 to 18 months from the start of the treatment
28
(p=0.0174).
Entecavir has been suggested as an effective agent for
NUCs-naïve patients and lamivudine-refractory pati21,22,29
While entecavir shows profound viral supents.
pression and low rate of resistance in NUCs-naïve patients, it is not an ideal option for patient with lam21,22,30
Preexisting mutations of HBV in
ivudine-resistance.
patients with lamivudine resistance would reduce barrier
to entecavir resistance. A 5-year cumulative probability of
genotypic entecavir resistance and genotypic entecavir resistance associated with breakthrough were reported to be
23
51% and 43%, respectively.
Tenofovir may be an effective alternative for the treatment of patients with lamivudine-resistant HBV infec31
tion. A study comparing adefovir and tenofovir in patients with lamivudine resistance showed that only 44%
5
of these patients had HBV DNA levels ＜10 copies/mL
in contrast to 100% of the tenofovir-treated patients at
week 48 (p=0.001). No evidence of phenotypic viral resistance was demonstrated in the tenofovir-treated patients in the long term period up to 130 weeks (Table

Table 11. Recommended Management of Lamivudine Resistance by Current Guidelines
Guideline
KASL 2007

APASL 2008

US algorithm 2008
EASL 2009
AASLD 2009

Management
Add or switch to adefovir
Switch to entecavir
Interferon-α or peginterferon-α is
an option.
Add adefovir
Switch to entecavir
Switching to interferon-based therapy
is an option
Add adefovir or tenofovir
Switch to Truvada
Add tenofovir (add adefovir if tenofovir not yet available)
Add adefovir or tenofovir
Switch to Truvada
Switch to entecavir (not an optimal
therapy)

KASL, Korean Association for the Study of the Liver; APASL,
Asia-Pacific consensus statement; US algorithm, treatment
algorithm in the United States; EASL, European Association
for the Study of Liver; AASLD, American Association for the
Study of Liver Diseases.

31

11).
In principle, adefovir resistance could be managed by
switching to or adding on NUCs without cross-resistance.
In clinical practice, the rescue therapy for adefovir resistance should be individualized according to the level of
susceptibility of HBV variants and prior exposure history
to other NUCs (especially, lamivudine). Adefovir-refractory patients with N236T mutation are sensitive to lamivudine, telbivudine, entecavir, and tenofovir; however,
those with A181T/V mutation shows reduced susceptibility to lamivudine while maintaining the sensitivity to
other drugs. In patients with prior lamivudine resistance
including those receiving sequential monotherapy, adding-on lamivudine lead to early coming-back of lam32
ivudine-resistant virus (Table 12).
Entecavir resistance results from HBV reverse transcriptase substitutions at positions T184, S202, or M250,
which emerge in the presence of lamivudine resistance
substitutions M204I/V ＋/− L180M. Lamivudine resistance mutations preexisting in the lamivudine-refractory
23
patients reduce a barrier to entecavir resistance. Switching to or adding a second drug without cross resistance is
recommended (Table 13).
Since telbivudine and clevudine show similar mutation
patterns with lamivudine, the resistance to these drugs
could be managed by using a similar management strat8
egy used in lamivudine resistance.

Choi MS, et al: Management of Chronic Hepatitis B

23

Table 12. Recommended Management of Adefovir Resistance by Current Guidelines
Guideline
KASL 2007
APASL 2008

US algorithm 2008

EASL 2009

AASLD 2009

Management
Add lamivudine
Switch to or add entecavir
Add or switch to lamivudine, telbivudine, or entecavir for lamivudine-naïve patients for
lamivudine-naïve patients
Switching to interferon-based therapy is an option
Add lamivudine or telbivudine
Switch to Truvada
Switch to or add entecavir (if no prior lamivudine resistance)
Switch to tenofovir if available and add a second drug without cross-resistance
- N236T substitution → add lamivudine, entecavir or telbivudine
- A181T/V → add entecavir
Switch to Truvada
In patients with no prior exposure to other NA
Add lamivudine, telbivudine, or entecavir
Switch to tenofovir plus emtricitabine or lamivudine
In patients with prior lamivudine resistance
Switch to tenofovir plus emtricitabine, lamivudine, or entecavir

KASL, Korean Association for the Study of the Liver; APASL, Asia-Pacific consensus statement; US algorithm, treatment algorithm
in the United States; EASL, European Association for the Study of Liver; AASLD, American Association for the Study of Liver
Diseases.

Table 13. Recommended Management of Entecavir Resistance
by Current Guidelines
Guideline*
KASL 2007
US algorithm 2008
EASL 2009
AASLD 2009

guidelines are not a fixed law and will be changed as new
drugs and new data become available.

Management
Switch to or add adefovir
Switch to or add adefovir
Switch to Truvada
Add tenofovir
Switch to adefovir, tenofovir, Truvada

KASL, Korean Association for the Study of the Liver; US
algorithm, treatment algorithm in the United States; EASL,
European Association for the Study of Liver; AASLD,
American Association for the Study of Liver Diseases.
*Not described in APASL 2008.

CONCLUSION
Durable long-term viral suppression by a drug or drugs
with potent viral suppression and high genetic barrier to
resistance is an ultimate goal of antiviral treatment in
6-8
CH-B, leading to prevention of disease progression.
Current guidelines generally share this common principle,
despite some differences in the details of the recommendations. Treatment could be and should be individualized according to many factors; host factors such
as mode of infection, disease status and immunity, viral
factors such as genotypes, prior antiviral treatment, mutation, and susceptibility level, drug factors such local availability, cost, and reimbursement policy, and so on. Moreover, it can not be overemphasized that the current
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