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Abstract Hepatitis B virus (HBV) infection is common

with major clinical consequences worldwide. In Asian

Americans, the HBsAg carrier rate ranges from 7 to 16%;

HBV is the most important cause of chronic hepatitis, cir-

rhosis, and hepatocellular carcinoma (HCC). Patients are

first diagnosed at different stages of clinical disease, which is

categorized by biochemical and virologic tests. Patients at

risk for liver complications should be identified and offered

antiviral therapy. The two antiviral agents recommended

for first-line treatment of chronic hepatitis B (CHB) are

entecavir and tenofovir. The primary goal of therapy is

sustained suppression of viral replication to achieve clinical

remission, reverse fibrosis, and prevent and reduce pro-

gression to end-stage liver disease and HCC. Asian patients

with chronic hepatitis, either HBeAg-positive or -negative,

with HBV DNA levels [104 copies/mL ([2,000 IU/mL)

and alanine aminotransferase (ALT) values above normal

are candidates for antiviral therapy. HBeAg-negative patients

with HBV DNA[104 copies/mL ([2,000 IU/mL) and normal

ALT levels but who have either serum albumin B3.5 g/dL or

platelet count B130,000 mm3, basal core promoter muta-

tions, or who have first-degree relatives with HCC should be

offered treatment. Patients with cirrhosis and detectable

HBV DNA must receive antiviral therapy. Considerations

for treatment include pregnant women with high viremia,

coinfected patients, and those requiring immunosuppressive

therapy. In HBsAg-positive patients with risk factors, life-

long surveillance for HCC with alpha-fetoprotein testing and

abdominal ultrasound examination at 6-month intervals is

required. These recommendations are based on a review of

relevant literature and the opinion of a panel of Asian

American physicians with expertise in hepatitis B treatment.
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Abbreviations

HBV Hepatitis B virus

HBsAg Hepatitis B surface antigen

HBeAg Hepatitis B e antigen

Anti-HBe Antibody to HBeAg

Anti-HBs Antibody to HBsAg

Anti-HBc Antibody to hepatitis B core antigen

PC Precore

BCP Basal core promoter
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HBV DNA Hepatitis B virus DNA

CHB Chronic hepatitis B

ALT Alanine aminotransferase

HAI Histology activity index

HIV Human immunodeficiency virus

HCV Hepatitis C virus

HDV Hepatitis D virus

Introduction

Asians are the ethnic group with the highest prevalence of

hepatitis B in the United States. In this report, the epidemi-

ology and clinical outcomes of chronic hepatitis B infection

were derived from reports from Asian countries where Hep-

atitis B virus (HBV) is endemic. The recommendations for

treatment were based on a natural history study in a predom-

inantly Asian population in the USA in which patients who

progressed to liver related complications were identified by

biochemical and virologic tests early in the course of their

disease. It is anticipated that the information provided in this

manuscript will assist physicians involved in the day to day

management of Asian Americans with hepatitis B.

Epidemiology, Natural History, Clinical Stages,

and Progression of Disease in Asians

Prevalence of HBsAg

Hepatitis B virus (HBV) infection is common and clini-

cally consequential worldwide. Up to 400 million people

are chronic carriers; three-quarters of these individuals are

Asian [1, 2]. In endemic countries, an estimated 50 million

new cases are diagnosed annually. In the Asian continent,

HBV is the leading cause of chronic hepatitis, cirrhosis,

and hepatocellular carcinoma (HCC) [2, 3].

The HBV carrier rates in Asia have been reported to be

as high as 20% in the male population of Guangxi Prov-

ince, China [4]. HBV carrier rates ranging from 10 to 15%

have been reported in Hong Kong, Shanghai, Taipei, Tai-

wan, and in southeast Asia (Table 1) [2]. A recent study,

conducted in China, showed that HBV carrier rates have

fallen to 7.2% in regions where hepatitis B vaccination

programs had been implemented [5]. In Korea, the HBV

carrier rates ranged from 5.0 to 8.6% in the 1970s and

1980s and have subsequently declined to 3.7–5.7% as a

result of national vaccination programs [6, 7].

In other parts of Asia, the hepatitis B surface antigen

(HBsAg) carrier rates remain high, particularly in countries

in which vaccine programs have not yet been implemented.

In Japan, the hepatitis B carrier rate is 1.0%—the lowest

among all Asian countries. In China, Vietnam, and Korea, up

to 80% of patients with chronic hepatitis, 92% with cirrhosis,

and 80% with hepatocellular carcinoma, are HBsAg-positive

[3, 6, 8–11]. Notably, the HBsAg rates among Asians

residing in the USA are similar to rates reported in their

countries of origin, especially in first-generation immigrants

to the USA (Table 1) [5, 11–13]. The HBsAg prevalence

rates in these older Asian American immigrants may actually

be higher than the rates in their origin countries where HBV

vaccination programs have been implemented [5, 6]. Thus,

the disease burden from HBV, including mortality from liver

disease progression and development of HCC, is a major

health problem among Asian Americans with chronic hep-

atitis B (CHB) and represents an important challenge to

physicians who provide their medical care [14].

Routes of Infection

In Asian countries, perinatal transmission of HBV from

mother to newborn infant is the most common route of

infection. Without passive-active immunoprophylaxis, up to

90% of infants born to hepatitis B e antigen (HBeAg)-posi-

tive mothers, and 10–40% of infants born to HBeAg-nega-

tive mothers may become infected [15, 16]. Horizontal

transmission in infants and children may occur via HBsAg-

positive fathers and from other HBsAg-positive family

members. In Asian adults, sexual contact may account for up

to 10% of HBV carriers [17]. HBV transmission also occurs

at high rates among injection drug users in Asia [17].

The Phases of Chronic Hepatitis B

In Asian patients, the course of CHB infection can be

divided into five distinct phases (Fig. 1).

Table 1 The prevalence of HBsAg in Asian Americans and in their

respective native countries [5, 6, 13]

Ethnicity Country of origin (%) USA (%)

Cambodia 7.7–10.8 8–13

China* 7.2 10–17

Hmong 13.8 17

India 1.4–3 1–6

Indonesia 2.5–5 7–10

Japan 0.8 0.6–1.1

Korea* 3.7–5.7 5–11

Laos NS 10–13

Malaysia 3–5 7–10

Philippines 5–16 4.2–9

Thailand [8 1.5–10

Vietnam 10–16 6–18

NS not studied or unpublished

* Hepatitis B vaccination programs implemented
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Phase 1: Immune Tolerant

After mother-to-infant transmission during birth (or soon

thereafter), patients may enter a phase of immune-tolerant

chronic infection characterized by HBeAg positivity, high

viremia, and normal serum alanine aminotransferase (ALT)

values. This clinically asymptomatic phase may last into

the second or third decade of life [18]. Notably, this differs

from the pattern seen in Western countries, in which the

immune-tolerant phase is rare in adult patients with acute

hepatitis B who develop chronic hepatitis [17, 19].

Phase 2: Immune Activation

Patients may subsequently enter into the immune activation

phase, which is marked by loss of tolerance to HBV by the

host immune system. This HBeAg-positive phase is char-

acterized by elevated ALT values and necroinflammatory

changes in the liver. This phase may last months to years

with fluctuating ALT and HBV DNA levels and may be

accompanied by episodes of clinical exacerbation and

remission [20, 21]. Following immune activation, patients

may remain HBeAg-positive, enter into the low replicative

phase, or progress to HBeAg-negative hepatitis.

Phase 3: Low-Replicative Phase

The immune activation phase may be followed by sero-

conversion to HBeAg-negativity and appearance of anti-

body to HBeAg (anti-HBe), which is associated with low

levels of serum HBV DNA and normalization of ALT.

After a period of time, patients will follow one of two

clinical courses. Some patients may become inactive car-

riers and continue to have persistently normal ALT values

and low or undetectable HBV DNA, whereas others may

have reactivation of chronic hepatitis [22, 23].

Phase 4: Reactivation

Following the low-replicative phase, patients may experi-

ence reactivation of liver disease, referred to as HBeAg-

negative chronic hepatitis. This phase is associated with

mutations in the precore (PC)/basal core promoter (BCP)

regions of the HBV genome, elevation of both serum ALT

and HBV DNA levels and recurrent necroinflammation in

the liver. In some instances, reversion to HBeAg-positive

chronic hepatitis may even occur [23].

Phase 5: Remission

After a number of years, some patients may enter into a

remission phase. During this time, there is seroclearance of

HBsAg with or without seroconversion to anti-HBs, and

low or undetectable levels of HBV DNA in the serum. The

remission stage is not considered a ‘‘cure’’ since intracel-

lular covalently closed circular (CCC) DNA is still present.

Moreover, reactivation to clinical disease, i.e., HBeAg-

positive chronic hepatitis still may occur, especially in

patients who require cancer chemotherapy or immuno-

modulatory agents such as corticosteroids or rituximab, and
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Fig. 1 The five phases of

chronic hepatitis B infection.
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in patients receiving bone marrow transplantation. Such

reactivation may also occur in antibody to hepatitis B core

antigen (anti-HBc)-positive patients who experienced se-

roclearance of HBsAg. Spontaneous HBsAg clearance in

Asian patients occurs at an annual rate of 1–2%, [24] but

may range from 5 to 12% in HBV patients who experience

virologic and biochemical responses to antiviral therapy

[25–28]. However, patients who have HBsAg seroclea-

rance are still at risk for HCC, especially if cirrhosis is

present at the time of HBsAg loss [29].

The Clinical Stages of Chronic Hepatitis B

Based on the HBeAg status, ALT and HBV DNA levels at

presentation, patients may be classified into one of several

clinical stages of HBV infection (Fig. 2) [30]. During

subsequent visits, changes in the patient’s virologic and

biochemical parameters may clarify the patient’s clinical

status, especially regarding the evaluation of disease pro-

gression and assessment of the need for antiviral therapy.

Patients usually present in the HBeAg-positive immune

tolerant stage during the first or second decade of life. At this

stage, there are no symptoms or signs of liver disease, ALT

values are normal, and HBV DNA levels may range from

107 to 1012 copies/mL (2,000,000–200,000,000,000 IU/mL).

These patients have liver biopsy findings of minimal or no

fibrosis [1].

By the third or fourth decade of life, patients may

present with either HBeAg-positive or HBeAg-negative

chronic hepatitis with or without symptoms of liver disease

and elevated ALT values and HBV DNA levels in the

range of 105–108 copies/mL (20,000–20,000,000 IU/mL).

Liver biopsy findings show active necroinflammation and

moderate to advanced fibrosis.

Patients may also have established cirrhosis at the time

of initial presentation, often without previous knowledge of

their CHB. These patients may be in their fourth or fifth

decade of life, be either HBeAg-positive or -negative,

have elevated ALT values and HBV DNA levels of

105–107 copies/mL (20,000–2,000,000 IU/mL). Other lab-

oratory findings that suggest cirrhosis, such as decreased

albumin levels and low platelet counts, also may be

present.

Finally, HBsAg-positive patients may present in the

inactive carrier stage. These patients are HBeAg-negative,

have normal ALT values and HBV DNA levels that range

from undetectable to B104 copies/mL (B2,000 IU/mL).

The prognosis in this stage is usually good. However,

reversion to active liver disease may occur at any stage of

HBV, even in inactive carriers. Although it is more com-

mon in patients with cirrhosis, HCC may develop at any

stage of disease [31, 32].

Progression of Liver Disease and Mortality Rates

in Hepatitis B

The annual rate of progression from the immune tolerant

stage to chronic hepatitis ranges from 0.84 to 2.7% (Fig. 3)

[33]. The rate of progression from chronic hepatitis to

cirrhosis is 1–4% in China and Taiwan [34]. In Korea, the

5, 10, 15, and 20-year progression rates from chronic

hepatitis to cirrhosis are 9, 23, 36, and 48% respectively

[35]. Thereafter, progression of compensated to decom-

pensated cirrhosis occurs at an annual rate of 3.2–4.6%

[33]. In a Taiwanese study, the mean age at decompensa-

tion in cirrhotic patients was 57.2 years [36]. Progression

to HCC occurs at any stage of clinical disease. The annual

rate of progression from the inactive carrier stage to HCC

is 0.27–0.4%, from chronic hepatitis to HCC is 0.27–10%,
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Fig. 2 The clinical stages of

hepatitis B [30]
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and from cirrhosis to HCC is 3–10% [33, 37, 38]. In Korea,

the 5, 10, and 15-year rates of progression from chronic

hepatitis to HCC is 2.7, 11, and 25% respectively, and the

rate of progression from cirrhosis to HCC is 13, 27, and

42%, respectively [11].

Many studies have examined the mortality rates among

patients with CHB. In one report of Chinese HBV carriers,

between 25 and 40% eventually died from either cirrhosis-

related complications or from HCC [35]. In another report

of CHB patients, 11% of cirrhosis patients died during a

12-year follow-up [39]. Mortality varied according to the

severity of liver disease. In China and Taiwan, the annual

mortality rates in inactive carriers range from 0.38 to.

0.93%. Annual mortality rates of 3.1–4.8% were reported

in cirrhosis patients and increased to 10% in patients with

decompensated cirrhosis [36]. The annual mortality rates

for patients with HCC range from 8.1 to 54.4% and from

34 to 98% after 5 years of follow-up [36].

Laboratory Predictors of Disease Progression

HBeAg

HBeAg is used as a surrogate marker for high levels of

serum HBV DNA. HBeAg positivity is a risk factor for

chronic hepatitis, cirrhosis, and HCC [22, 40, 41].

HBV Genotype

Genotype C is predictive of poor clinical outcomes and the

development of HCC, particularly in patients with BCP

mutations [42–45]. Genotype B was associated with HCC

in younger Taiwanese patients, but in older HCC patients

in Japan.

HBV DNA

A linear relationship between HBV DNA levels and pro-

gression to cirrhosis and the development of HCC was

reported in a large cohort of HBsAg-positive patients in

Taiwan. In over 3,600 Chinese patients, the rate of pro-

gression to cirrhosis increased with increasing levels of

HBV DNA starting from 104 copies/mL (2,000 IU/mL)

[46]. In the same patient population, the incidence of HCC

increased from 1.3% for HBV DNA \300 copies/mL

(\60 IU/mL) to 14.9% for HBV DNA levels C106 copies/

mL (C200,000 IU/mL) [47].

Basal Core Promoter Mutants

BCP mutants were more frequently detected in HCC

patients, particularly in patients with higher HBV DNA

levels and genotype C [43, 48, 49]. The presence of BCP

mutants is associated with an increased risk for disease

progression and for development of HCC in both HBV

genotype B and C patients [43, 44, 50, 51].

Precore Mutants

PC mutants are most often detected in HBeAg-negative

CHB patients [41, 52]. PC mutations are associated with

ALT elevations, increased HBV DNA levels and persistent

hepatic necroinflammatory activity in patients with CHB.

Surveillance for HCC in Asian Patients with Chronic

Hepatitis B

Patients with CHB have a[100-fold increased risk for the

development of HCC compared with those without HBV

infection [47, 53]. The annual incidence of HCC in inactive

carriers is estimated to be 0.5%, increasing to 3–10% in

patients with cirrhosis [54]. According to the REVEAL

study, there is a strong correlation between HBV DNA

levels [104 copies/mL ([2,000 IU/mL) and the risk for

HCC [41, 47]. Additional studies have evaluated risk fac-

tors for HCC in Asian patients. A report on 820 patients

with CHB from Hong Kong showed that male gender,

increasing age, higher HBV DNA levels, presence of BCP

mutations, and cirrhosis were independent risk factors for

HCC [55]. A second study, conducted in 188 patients in

Korea, showed that age and persistent ALT elevations were

independent risk factors for progression to cirrhosis,

decompensation, and HCC [56]. In a predominantly Asian

American population, risk factors for HCC included older
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Fig. 3 The annual rates of disease progression in Asian patients with

hepatitis B [11, 33–37]
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age, cirrhosis, PC mutations, BCP mutations, and high

serum alpha-fetoprotein levels [45, 57].

A recent randomized controlled trial for HCC screening

in [18,000 subjects in Shanghai, China, reported a 37%

reduction in HCC-related mortality among patients detec-

ted by surveillance [58]. Another Hong Kong study in 579

patients reported an increase in survival with surveillance

[59]. A recent study in Asian Americans with HBV showed

that surveillance identified patients with smaller tumor

burdens and better-preserved liver function who were more

likely to receive curative therapies which prolonged

survival [60].

Our recommendations for HCC surveillance are shown

in Table 2. All HBsAg-positive patients should be regu-

larly followed for HCC. HCC surveillance should include

alpha-fetoprotein testing and abdominal ultrasound exam-

ination at 6-month intervals. HBsAg-positive patients at

highest risk for HCC development include those with more

advanced stage of liver disease, i.e., chronic hepatitis or

cirrhosis, and those with blood relatives with HCC [61].

Patients with low-moderate risk include inactive carriers

and immune tolerant patients. Also, patients who clear

HBsAg may still develop HCC; thus surveillance should be

continued, especially if cirrhosis is present at the time of

HBsAg loss [62].

Although debate remains regarding the optimal age to

begin HCC surveillance, it is probably not warranted

among pediatric patients because of the low risk of HCC.

The benefit of surveillance in HBsAg-positive males aged

\40 years and females aged \50 years has not been

determined. However, up to 20% of HCC cases in Asians

may be in this younger age range, and if clinically active

chronic hepatitis, cirrhosis, or other risk factors for HCC

are present in these patients, then surveillance for HCC

should be instituted [60, 63, 64]. Liver lesions detected by

surveillance require confirmation of HCC by computed

tomography scan, magnetic resonance imaging or liver

biopsy. For confirmed cases of HCC, referral to a multi-

disciplinary liver cancer center consisting of hepatologists,

surgeons, interventional radiologists, and oncologists who

specialize in the treatment of this malignancy should be

considered [65].

Treatment of Chronic Hepatitis B in Asian Americans

Proposed Candidates for Treatment Based on Clinical

Stage

The goal of antiviral therapy in patients with hepatitis B is

to prevent progression from chronic hepatitis to cirrhosis.

Moreover, in patients with already advanced fibrosis or

cirrhosis, the goal of treatment is to prevent or delay pro-

gression to end-stage liver disease and development of

HCC. There are three recently published guidelines and

one expert consensus algorithm pertaining to the treatment

of chronic hepatitis B [54, 66–68]. The eligibility for

antiviral therapy in these publications is based on HBeAg

status, levels of HBV DNA and ALT values in the setting

of either chronic hepatitis or cirrhosis. The reported rec-

ommended levels of ALT and HBV DNA may exclude

some hepatitis B patients who have the potential to develop

HCC or die from liver-related complications. Based on a

natural history study in a predominantly Asian population

in the USA, the treatment criteria described in the above

four publications were matched to the database of 369

hepatitis B patients, in whom 30 developed HCC and 37

died of non-HCC liver related deaths during a mean fol-

low-up of 84 months [69]. Using the recommended ALT

and HBV DNA values as stated in the four publications,

23–50% of patients who developed HCC and 19–30% who

died from non-HCC-related liver complications would

have been excluded for antiviral therapy [70]. Neverthe-

less, if the serum albumin and platelet counts were added to

the treatment criteria, up to 94% of patients who went on to

serious liver-related complications would have been rec-

ommended for antiviral therapy. Therefore, these routine

liver tests should be included into hepatitis B treatment

strategies, especially in patients who do not fulfill the

recommended ALT and DNA criteria. Moreover, the

decision to initiate therapy may also include liver histology

in patients whose treatment candidacy is unclear.

The serum ALT has been used as a marker of necroin-

flammation in the liver. The ‘‘upper limit of normal’’ of

ALT values varies in clinical laboratories. Furthermore, the

upper limit of normal for ALT in clinical trials for hepatitis

B treatment were not consistent. A recent report from

Korea indicated that individuals with ALT levels within the

normal range have a risk for liver-related mortalities, and

Table 2 Surveillance for hepatocellular carcinoma in Asian Ameri-

cans with hepatitis B

1. Surveillance tests 1. Alfa-fetoprotein

2. Abdominal Ultrasound

2. Surveillance

interval

Every 6 months

3. Surveillance

candidates

a. High-risk patients

Cirrhosis

HCC in blood relatives

b. Low–moderate risk patients

Inactive carriers

Immune-tolerant patients

HBsAg-positive males \40 years

HBsAg-positive females \50 years

Patients with HBsAg loss (especially

cirrhosis patients)
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based on receiver operating characteristics for prediction of

liver disease, the best cut-off level for ALT in men was

31 IU/L and was 30 U/L in women [66]. Another report

from Hong Kong showed that using the upper limit of

normal for ALT of 53 IU/L for males and 31 IU/L for

females, patients with ALT levels of 0.5–1 times upper

limit of normal have a risk for development of cirrhotic

complications and HCC [36].

Subsequently, a treatment algorithm from the USA sug-

gested that serum ALT values of 30 U/L for men and 19 IU/L

for women be used as the upper limit of normal when making

decisions for starting antiviral treatment for hepatitis B [66].

Nonetheless, this latter approach may not be practical, prin-

cipally due to the lack of standardization among clinical

laboratories. Moreover, candidate selection for nucleos(t)ide

antiviral therapy in phase 3 clinical trials was based on ALT

levels above the baseline range of the clinical laboratories.

While evaluating elevated serum ALT in patients, other

factors that may increase ALT such as steatosis, dyslipide-

mia, obesity, and medications causing liver injury should be

kept in mind. At present, the panel recommends that the upper

limit of normal for ALT be the value stated by the clinical

laboratory that is used by the physician. If there is an issue

concerning the ALT level when considering antiviral treat-

ment, the patient may be assessed by the ‘‘risk impact score’’

which is described in the following section.

The most important risk factor for liver disease pro-

gression is the serum HBV DNA level. The highest risk for

liver complications were in patients with baseline HBV

DNA levels of [106 copies/mL ([200,000 IU/mL). For

this reason, suppression of serum HBV DNA is the major

goal in the treatment of hepatitis B patients.

Treatment did not reduce the incidence of liver compli-

cations, development of HCC, or liver-related mortality in a

report of 436 Chinese HbsAg-positive patients followed

long-term after receiving standard interferon alfa therapy

[72]. Yet recent publications report that successful nucleo-

side/nucleotide therapy reduces necroinflammation, rever-

ses fibrosis and prevents or reverses clinical decompensation

in chronic hepatitis and cirrhosis patients [73, 74].

The benefit of reducing liver complications was demon-

strated in a prospective trial of lamivudine in Asian patients

with compensated cirrhosis [75]. This study enrolled both

HBeAg-positive and HBeAg-negative patients with detect-

able HBV DNA who had Ishak Fibrosis Scores of 4–6. The

primary endpoint was time to disease progression, defined as

hepatic decompensation, spontaneous bacterial peritonitis,

bleeding esophageal varices, HCC, and death related to liver

disease. After a median follow-up of 32 months, 7.8% of

patients who received lamivudine versus 17.7% of controls

reached the primary endpoint. Benefit was primarily

observed in patients with sustained viral suppression; how-

ever, less significant benefit was noted in patients who

developed lamivudine resistance. Treatment with antiviral

agents with low resistance profiles significantly improved

clinical outcomes in patients with decompensated cirrhosis

[73, 76]. Based on these findings, patients with cirrhosis with

any level of detectable HBV DNA are recommended for

lifelong antiviral therapy.

Recommendations for Treatment

Our recommendations for treatment are summarized in

Table 3 and Fig. 4.

Antiviral treatment is not recommended for patients who

are in the immune-tolerant stage of infection or in inactive

carriers.

Patients with either HBeAg-positive or -negative chronic

hepatitis with HBV DNA [104 copies ([2,000 IU/mL)

and ALT levels above the upper limit of normal should be

Table 3 Treatment candidate selection based on clinical stage HBeAg, HBV DNA, and serum ALT

Clinical stage HBe Ag HBV DNA ALTa Recommendation

Immune tolerant ? [2,000 IU/mLc BULN Monitor

Chronic hepatitisb,a ? [2,000 IU/mL [ULN Treat

Chronic hepatitisb,a - [2,000 IU/mL [ULN Treat

Chronic hepatitisa - [2,000 IU/mL BULN Assess gray zone considerations

Chronic hepatitisa ± B2,000 IU/mL [ULN Assess gray zone considerations

Cirrhosis ± Detectable NA Treat

Cirrhosis ± Undetectable NA Monitor

Decompensated cirrhosis ± NA NA Treat

Inactive carrier - B2,000 IU/mL BULN Monitor

ULN upper limit of normal, NA not applicable
a ALT normal range is based on local laboratory reference range
b Liver biopsy grade 1–3 and/or stage 1–3
c HBV DNA usually 107–1012 copies/mL
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offered antiviral therapy. Treatment may also be beneficial in

patients with normal ALT values who have histologic

evidence of necroinflammation (histology activity index

[HAI] C 4, Metavir C G2) and fibrosis (stage 2 portal

fibrosis, Metavir C S2).

Patients in the ‘gray zone’ for treatment are those who

do not meet the above criteria but refuse liver biopsy

(Table 4). These include chronic hepatitis patients who are

(1) HBeAg-negative with HBV DNA levels [104 copies/

mL ([2,000 IU/mL) but have ‘‘normal’’ ALT values and

(2) HBeAg-positive or -negative patients who have HBV

DNA B104 copies/mL (B2,000 IU/mL) but who have

elevated ALT values. In these individuals, a liver biopsy

may be useful to assess the degree of inflammation and

fibrosis. Alternatively, we recommend a ‘‘risk impact’’

scoring system that includes age, gender, BCP mutations,

HCC in first-degree relatives and those with low albumin

or decreased platelet values [77]. Moreover, males with

ALT C30 U/L and females with C19 U/L are assigned a

numerical score in order to take into account the higher
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Fig. 4 Candidates for antiviral treatment or prophylaxis

Table 4 Evaluation of hepatitis B patients in the gray zone for antiviral treatment using a risk impact score

Risk Factors
Impact 
Score

Age 40 years 1

Male Gender 1

Male ALT   30 U/L
Female ALT   19 U/L

1

Basal Core Promoter 
(BCP) Mutation

2

HCC in First Degree 
Relative

3

Albumin ≤3.5 g/dl or 
Platelet Count 
≤130,000 mm3

3

<3

>3

Monitor
without

treatment

HBV DNA
2,000 IU/ml

HBV DNA
>2,000 IU/ml

Recommend
Treatment

Total

Score
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upper limit of normal for ALT in clinical laboratories. Each

of the factors included in this scoring system has been

identified as independent risk factors for liver disease

progression [36, 43, 44, 48, 57, 69, 78–81]. In this system,

a numerical score has been assigned for each risk factor.

Thus, if the score is C3 and the HBV DNA is[104 copies/

mL ([2,000 IU/mL), antiviral treatment is considered. If

the score is C3 and the HBV DNA is B104 (B2,000 IU/

mL), continue monitoring without treatment. If the score is

\3, monitor without treatment. This scoring system is

based on expert opinion and warrants further clinical

experience and validation.

Patients with cirrhosis who have any detectable level of

HBV DNA should receive antiviral therapy regardless of

HBeAg status or ALT level. Patients with compensated

cirrhosis with undetectable HBV DNA should have tests for

ALT and HBV DNA every 3 months. Patients with

decompensated cirrhosis should be started on antiviral

therapy and immediately referred to a liver transplant center.

Antiviral Therapy, Monitoring Treatment

and Resistance

Current Treatments for CHB

At present, seven drugs are approved by the FDA for

the treatment of hepatitis B. These include standard

interferon alfa-2b, peginterferon alfa-2a, lamivudine,

adefovir, telbivudine, entecavir, and tenofovir. Three of

these—entecavir, tenofovir and peginterferon alfa-2a—

are the most commonly recommended first-line drugs

for the treatment of hepatitis B. A summary of their

virologic, biochemical, and histologic responses in

Asian patients are shown in Table 5. Lamivudine,

adefovir, and telbivudine are considered second-line

agents. Since the availability of more potent drugs,

standard interferon alfa-2b is seldom used for HBV

treatment. This section reviews the relevant clinical data

for the six other drugs.

Lamivudine

Lamivudine, the first oral agent for CHB, was approved in

the USA in 1998. In HBeAg-positive patients, lamivudine

at a dose of 100 mg/day was effective in suppressing viral

replication, and HBeAg seroconversion rates of up to

20% per year were observed [81]. After 5 years of

therapy, HBeAg seroconversion rates approached 70% but

were offset by increasing rates of lamivudine resistance,

which was as high as 65% [81–83]. In a 2-year treatment

trial of lamivudine in HBeAg-negative patients, up to

56% of Chinese patients achieved HBV DNA levels of

\10,000 copies/mL (\2,000 IU/mL) and normal ALT

values [84]. Following cessation of lamivudine, relapse

was common and resistance developed in[30% of treated

patients. Thus, the major limitation of lamivudine has been

development of drug resistance. Although not considered a

first-line agent for the treatment of hepatitis B, lamivudine

may be useful for short-term treatment, such as in HBsAg-

positive patients requiring cancer chemotherapy.

Adefovir

Adefovir, the second oral agent for CHB, was approved in

the USA in 2002. Although less potent than lamivudine,

this agent was effective in patients with lamivudine resis-

tance [85]. A recent study compared the responses to

adefovir at a dose of 10 mg/day among Asian and

non-Asian patients enrolled in two pivotal trials for

HBeAg-positive and HBeAg-negative patients, respec-

tively [86]. After 48 weeks of treatment, there were no

significant differences in serum HBV DNA reduction or the

proportion of patients achieving undetectable HBV DNA

levels between the groups. The rates of resistance, bio-

chemical response, and HBeAg seroconversion were also

similar. However, the emergence of drug-resistance rates

of up to 29% after 5 years of treatment, as well as the

possibility of renal function impairment, has limited its use

for long-term antiviral therapy [87]. At present, adefovir is

not considered a first-line agent for patients with CHB.

Telbivudine

Telbivudine was approved in 2006 for the treatment of

CHB. In the GLOBE trial, approximately half of the

patients enrolled in the HBsAg-positive and HBsAg-neg-

ative arms were from China [88]. In Asian patients treated

with telbivudine at a dose of 600 mg/day for 1 year, HBV

DNA suppression and HBeAg loss were noted in 67 and

31% of patients, respectively [89]. In HBeAg-negative

patients, telbivudine was associated with HBV DNA sup-

pression rates of up to 78%. Resistance to telbivudine was

lower than with lamivudine but resistance rates increased

to 22% after 2 years of therapy [88]. At present, telbivu-

dine is not considered a first-line agent for the treatment of

hepatitis B especially in lamivudine-experienced patients.

However, this drug may be considered for use in patients

requiring short-term therapy.

Peginterferon Alfa-2a

Two phase 3 international trials examined the efficacy of

1 year of treatment with peginterferon alfa-2a at a dose

of 180 lg/day in patients with CHB [90, 91]. The

results from a subset of Asian patients have been
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published [92]. At 20 weeks after discontinuing pegin-

terferon alfa-2a monotherapy in HBeAg-positive patients,

14% had undetectable HBV DNA, 31% had HBeAg loss,

41% had normalization of serum ALT values and 38%

had histologic improvement. During long-term follow-up,

41% of Asian patients eventually became HBeAg-

negative.

Peginterferon alfa-2a has been evaluated in HBeAg-

negative chronic hepatitis. At 20 weeks after cessation of

therapy, 19% of patients had undetectable HBV DNA, and

59% had normalized serum ALT [90]. Overall, genotypes

B and C patients had similar response rates to peginterferon

alfa-2a treatment. Patients with baseline ALT [59 ULN

prior to therapy had higher response rates.

Treatment with peginterferon alfa-2a monotherapy for a

finite period has associated HBeAg seroconversion rates of

up to 31% 12-months post-treatment. In HBeAg-positive

and HBeAg-negative patients, less than 20% remain HBV

DNA undetectable during follow-up, with virologic and

biochemical relapse rates unknown. Therefore, the use of

Table 5 Virologic, biochemical, and histological responses to antiviral agents in treatment-naive Asian patients with CHB

Trial endpoints First-line agents

Peginterferon

alfa-2a [25, 92]

Entecavir [26, 74, 96, 97]

(up to 240 weeks)

Tenofovir [101, 102, 152–154]

(up to 192 weeks)

HBeAg(?) HBV DNA Year 1 undetectable

HBV DNA

14% @ 24 weeks

post Rx

69% (\300 c/mL) 85% (ITT) (\400 copies/mL)

Long-term

undetectable HBV

DNA

N/A 95% 97%

ALT Year 1 ALT

normalization

41% @ 24 weeks

post Rx

63% 72%

Long-term ALT

normalization

N/A 76% 86%

HBeAg loss/

seroconversion

Year 1 HBeAg loss/

seroconversion

31% @ 24 weeks

post Rx

16/16% 17/17%

Long-term HBeAg

Loss/seroconversion

41% @ 48 weeks

post Rx

40/18% 35/26%

HBsAg loss/

seroconversion

Year 1 HBsAg

seroconversion

2% @ 24 weeks

post Rx

0.5% 0/0%

Long-term HBsAg

loss/seroconversion

N/A 2.9% in Genotype B 2.3%

0.9% in Genotype C

Histological

improvement

Year 1 histological

improvement

38% 71% 77%

Long-term

histological

improvement

N/A 100% N/A

HBeAg(-) HBV DNA Year 1 undetectable

DNA

19% 93% 82% (ITT)

Long-term

undetectable HBV

DNA

N/A 98.3% 97%

ALT Year 1 ALT

normalization

59% 76% 72%

Long-term ALT

normalization

N/A 85.7% 86% (combined with HBeAg(?)

patients) @ 192 weeks

HBsAg loss/

seroconversion

Year 1 HBsAg

seroconversion

0/0% 0/0%

Long-term HBsAg

loss/seroconversion

0/0% 0/0%

Histological

improvement

Year 1 histological

improvement

N/A 68% 77%

Long-term

histological

improvement

N/A 100% N/A
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peginterferon alfa-2a for the treatment of HBsAg-positive

Asian patients may be considered if a finite period of

treatment is desired. Such circumstances include young

female patients who are planning on pregnancy in the near

future, patients who are unwilling to commit to long-term

antiviral therapy and HBeAg-positive, genotype A, Asian

patients with chronic hepatitis B. Nonetheless, interferon is

not recommended for patients with decompensated cir-

rhosis since hepatic failure may occur.

Entecavir

Entecavir was approved in 2005 for the treatment of CHB.

In a subset of HBeAg-positive Asian patients from pivotal

trials, 69% achieved undetectable HBV DNA levels, 63%

normalized ALT, 16% had HBeAg loss, and 68% had

histologic improvement after 48 weeks of treatment with

entecavir 0.5 mg/day [93]. For HBeAg-negative Asian

patients, 93% had undetectable HBV DNA, 76% had

normal serum ALT, and 68% had histologic improvement

[94]. Chinese patients treated with entecavir showed that

the overall rate of subjects achieving undetectable HBV

DNA levels was up to 90% in HBeAg-positive and

HBeAg-negative patients [95].

Entecavir treatment for up to 6 years was well tolerated

and was associated with HBV DNA suppression in up to

95% of patients with excellent histological improvement

[96, 97]. The resistance rates for entecavir were only 1.2%

during the first 3 years of therapy with no new cases

emerging for up to 6 years [98, 99]. Suboptimal responses

to entecavir are rare [100]. Because of cross-resistance

issues, entecavir is not recommended in patients with

lamivudine resistance [98]. Entecavir is an effective ther-

apy for CHB and is recommended as a first-line agent for

Asian patients.

Tenofovir

Tenofovir disoproxil fumarate was approved in 2008 for

the treatment of CHB. In a subset of Asian patients treated

in pivotal trials, 85% had undetectable HBV DNA levels,

17% had HBeAg loss, 72% had ALT normalization, and

77% had histologic improvement after 1 year of treatment

[101]. At week 192 of tenofovir treatment, 97% had

undetectable HBV DNA, 35% had HBeAg loss, and 86%

had normal ALT values [102]. In HBeAg-negative Asian

patients treated for 48 weeks, 82% had undetectable HBV

DNA, 72% had normal ALT values, and 77% had histo-

logic improvement [101, 103]. At week 192 of tenofovir

treatment, 84% of patients had undetectable HBV DNA

and up to 86% normalized serum ALT. No resistance

mutations for tenofovir have been identified up to 4 years

of therapy [102]. Tenofovir is considered a first-line agent

for treatment in Asian patients with CHB.

Treatment for Decompensated Cirrhosis

The efficacy and safety of lamivudine, adefovir, tenofovir,

and entecavir have been evaluated in patients with

decompensated cirrhosis [75]. As a result of high potency

and low resistance rates, either entecavir or tenofovir are

preferred agents for use in these patients [73, 76]. Since

long-term antiviral therapy can improve the stage of liver

fibrosis, indefinite treatment is recommended for patients

with cirrhosis [97]. Interferon is contraindicated in patients

with decompensated cirrhosis [104].

Treatment Monitoring and Diagnosis of Antiviral

Resistance

Monitoring Treatment

After initiation of antiviral treatment, close follow-up is

required to evaluate treatment response and adverse events.

Serum HBV DNA should be measured every 3 months

until undetectable levels are obtained and then every

3–6 months thereafter. Patients receiving oral antiviral

agents should be tested every 3 months until the serum

ALT levels are within the normal limit and thereafter at 3

to 6-month intervals. Monitoring of renal function may be

necessary in patients receiving adefovir treatment [105–

107]. Moreover, complete blood cell counts with absolute

neutrophil and platelet counts should be performed every

2–4 weeks in patients receiving pegylated interferon ther-

apy. Thyroid function tests are required in patients treated

with interferon [104].

HBeAg-positive patients on antiviral therapy should

have tests for HBeAg every 6 months until seronegative;

then initiate testing for anti-HBe. HBsAg should be tested

every 12 months after seroconversion from HBeAg to anti-

HBe-positive. In HBeAg-negative patients, test for HBsAg

every 12 months after sustained suppression of HBV DNA.

As HBV DNA suppression is the primary goal, assess-

ment of treatment response is based on reduction in viremia

after starting therapy. ‘‘Non-response’’ to an oral antiviral

agent is defined at \1 log10 drop from baseline after

12 weeks of treatment. The definition of a ‘‘suboptimal

response’’ varies between antiviral agents. For patients

receiving telbivudine, adefovir, or lamivudine, the criterion

is a viral load [1,000 copies/mL ([200 IU/mL) after

24 weeks of therapy [108]. For patients on tenofovir or

entecavir, the criterion for suboptimal response is a viral

load [1,000 copies/mL ([200 IU/mL) after 48 weeks of

treatment [108, 109]. Switching antiviral agents should be
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considered if patients have been fully compliant with their

treatment regimen.

When to Stop Treatment

HBeAg-positive CHB patients should be treated until

seroconversion to anti-HBe positivity, and then continued

with consolidation therapy for at least an additional

1–2 years before stopping therapy. After cessation of

treatment, patients should be closely monitored for relapse,

which may be manifested by seroreversion to HBeAg

positivity, reappearance of HBV DNA, and ALT elevation.

In a retrospective study of 124 Chinese patients treated

with lamivudine who achieved HBeAg seroconversion

with HBV DNA \200 copies/mL (\40 IU/mL), the

relapse rates (HBeAg seroreversion) at 1 and 2 years post

treatment were 54 and 68%, respectively [110]. In another

study, serologic and virologic recurrence was present in

67% of the patients who continued lamivudine after

HBeAg seroconversion, preceded by development of lam-

ivudine resistance in the majority [111, 112]. In a recent

cohort of HBeAg-positive Chinese patients who continued

lamivudine after HBeAg seroconversion, 78% of patients

remained HBV DNA undetectable, 16% had ALT flares,

and only 10% developed lamivudine resistance after a

median treatment period of 79 months [112]. In those

patients who stopped lamivudine after HBeAg serocon-

version, all had reappearance of HBV DNA with 44% of

patients having ALT flares. Further studies using the more

potent antiviral agents with lower resistance profiles (i.e.,

entecavir or tenofovir) for consolidation therapy after

HBeAg seroreversion are required to clarify the issue.

Prolonged consolidation treatment may be necessary in

some HBeAg-positive patients but risk factors associated

with HBeAg seroreversion remains to be identified.

For HBeAg-negative chronic hepatitis, the rate of

relapse after stopping therapy is high. In patients who

received 5 years of treatment with adefovir, up to 60%

had virologic relapse with elevated ALT levels after stop-

ping treatment [113]. To maintain HBV DNA suppression,

it is recommended that treatment be continued indefi-

nitely in HBeAg-negative patients. Nevertheless, if HBsAg

becomes undetectable, then antiviral therapy may be

stopped. If therapy is discontinued, close follow-up is

mandatory, and prompt retreatment is necessary if eleva-

tions of HBV DNA and ALT levels are observed. Addi-

tional studies are needed to determine the optimal length of

treatment with antiviral agents in HBeAg-negative chronic

hepatitis patients.

Patients with cirrhosis should continue oral antiviral

treatment indefinitely.

In CHB patients in whom long-term antiviral therapy is

deemed necessary, achievement of continued HBV DNA

negativity with monotherapy does not require switching to

an alternative drug. Thus, patients receiving either lami-

vudine or adefovir alone who have undetectable HBV

DNA levels may remain on their respective medications

unless a virological breakthrough occurs. If the latter cir-

cumstance is encountered and antiviral drug resistance is

present, then switching to another drug to which HBV is

susceptible will be necessary.

Antiviral Drug Resistance

Persistent viremia may lead to drug resistance defined as

any substitutions in the HBV genome that reduce suscep-

tibility to a drug to which it was previously susceptible.

Antiviral resistance is divided into two categories; (1)

genotypic resistance, which refers to substitutions at con-

served sites within the polymerase gene targeted by the

drug, and (2) phenotypic resistance, which refers to

reduction in in vitro susceptibility to antiviral agents

associated with genotypic resistance. The clinical conse-

quences of drug resistance include a reduced rate of

HBeAg seroconversion, reversal of virologic and histologic

improvement, an increased rate of disease progression, and

severe exacerbations, especially in patients with cirrhosis

[114, 115]. The potential exists for transmission of drug-

resistant HBV, and for appearance of HBsAg mutations

that may lead to vaccine failure [116, 117]. It is recom-

mended that any patient with a virological breakthrough

(defined with as an increase in serum HBV DNA by [1

log10 from nadir or reappearance of HBV DNA Ctenfold

the lower limit of detection of the HBV DNA assay after

having undetectable HBV DNA) undergo drug-resistance

analysis. In a recent report, up to 40% of virological

breakthroughs in CHB patients receiving nucleos(t)ide

analogs were related to medication non-adherence, not

antiviral genotypic resistance [118]. Thus, close counseling

of patients regarding adherence to their antiviral medica-

tions, confirmation of virological breakthrough, and drug

resistance testing are recommended in order to avoid

unnecessary changes in antiviral mediations.

Management of Pre-Existing Mutations, Suboptimal

Response, and Antiviral Resistance

Preexisting mutations are detected in 7.5–28% of presumed

treatment-naive patients (Table 6). The majority of muta-

tions identified in clinical studies were lamivudine, tel-

bivudine, or adefovir signature mutations, suggesting that

mutations occur spontaneously or the patients’ histories

were not reliable. However, pre-existing mutations in

treatment-naive patients or in those with prior lamivudine

or adefovir experience with no documented genotypic

resistance may not have a significant impact on clinical
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outcomes when using highly potent antiviral agents with

low resistance profiles such as tenofovir or entecavir [119,

120]. However, resistance analysis should be performed

when second-line antiviral agents are considered for use,

especially in treatment-experienced patients.

The management of resistance to oral antiviral agents

includes obtaining a detailed treatment history and accu-

rately interpreting drug-mutation analysis before choosing

a new antiviral regimen. ‘‘Virologic breakthrough’’ is seen

in patients with genotypic resistance and viral rebound but

in whom serum ALT levels remain normal. ‘‘Clinical

breakthrough’’ is defined as virologic breakthrough asso-

ciated with elevation of serum ALT above baseline levels.

When single-drug genotypic resistance is confirmed, the

preferred approach in patients with either lamivudine, tel-

bivudine, or entecavir resistance is to switch to tenofovir or

tenofovir plus entecavir [119]. Patients with adefovir

resistance should be switched to tenofovir or entecavir or

both tenofovir plus entecavir [66]. Nevertheless, switching

to tenofovir is not recommended in patients who developed

renal dysfunction during adefovir treatment.

If multidrug resistance is identified, the combination of

entecavir and tenofovir is preferred [121]. Another option

is to treat with pegylated interferon. In patients with sub-

optimal responses, therapy should be chosen to avoid

potential cross-resistance. Patients with suboptimal

response to adefovir may be switched to entecavir or ten-

ofovir [66, 119, 122]; those with suboptimal response to

telbivudine or lamivudine may be switched to tenofovir

[66, 119]; and patients with suboptimal response to ente-

cavir may be switched to tenofovir [123].

Special Populations

Hepatitis B and Pregnancy

There are two issues that must be addressed when con-

sidering treatment for hepatitis B during pregnancy. One is

prevention of maternal-to-child transmission of HBV from

carrier mothers to their newborn infants. In the USA, all

women are screened for HBsAg during pregnancy; if

positive, their infants receive hepatitis B immune globulin

and the first dose of hepatitis B vaccine within 12 h of

birth. The subsequent two doses of vaccines are usually

administered within 6–12 months of age [124]. Neverthe-

less, even with passive-active immunoprophylaxis, from 7

to 32% of infants born to carrier mothers with high viral

loads still become HBsAg-positive [125, 126]. Recently, a

study conducted in China showed that immunoprophylaxis

failures mainly occurred in HBeAg-positive mothers with

HBV DNA levels C6 log10 copies/mL (C200,000 IU/mL)

[127]. Failure rates continued to rise when maternal HBV

DNA levels reached 107 to [108 copies/mL (2,000,000 to

[20,000,000 IU/mL). Thus, antiviral therapy should be

considered in pregnant women with high levels of viremia,

especially for mothers with infants who had previously

failed immunoprophylaxis.

The use of lamivudine and telbivudine during the latter

stages of pregnancy appears to be well tolerated, and both

agents have comparable efficacy and safety in mothers and

their infants during short-term observation (up to

12 months post-partum) [125, 128]. The rate of maternal-

to-child transmission was reduced when lamivudine or

telbivudine was given to HBeAg-positive mothers with

high viral loads during the third trimester of pregnancy

[125, 129]. At present, the use of oral antiviral agents

during the first or second trimester of pregnancy is not

recommended since data regarding their safety and efficacy

during those time periods are not available. Interferon use

is contraindicated in pregnancy [104]. Elective caesarean

section in high-risk HBsAg-positive mothers also reduced

the maternal-to-child transmission rate of hepatitis B [130].

Further studies are warranted to confirm these findings.

The second issue is maternal/viral reactivation during

pregnancy. Hepatitis B flares during pregnancy are

uncommon but if encountered, antiviral therapy should be

considered, especially if the reactivation is clinically severe

[128, 131].

Telbivudine and tenofovir are classified as Pregnancy

Category B drugs, whereas lamivudine, adefovir, and ent-

ecavir are in Category C. Among the oral antiviral agents,

lamivudine and tenofovir have been extensively used in the

human immunodeficiency virus (HIV)-infected population

and showed no higher incidence of teratogenicity than the

untreated general population. In the event of pregnancy

while receiving antiviral agents, therapy should either be

stopped or switched to a pregnancy category B agent. In

mothers who prefer breast-feeding, antiviral therapy should

be discontinued, since the safety of these agents secreted in

breast milk is unknown. Stopping antiviral treatment in

mothers after delivery for the purpose of lactation appears

to be safe since significant hepatitis flares have not been

reported [125, 128].

HBV Coinfection with HCV or HDV

Since HBV and hepatitis C virus (HCV) share similar

routes of transmission, coinfection with both viruses is

detected in 7–22% of chronic HBV patients. Coinfection

with HCV is found predominantly among individuals at

high risk for parenteral infection, including injection drug

users. Coinfection with hepatitis D virus (HDV) is partic-

ularly seen in those residing in areas where HBV infection

is highly endemic (such as Southeast Asia, China, and

Africa) [132]. HBV patients coinfected with HCV or HDV
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are at higher risk for rapid progression to decompensated

liver disease and HCC [133, 134].

HBV replication is suppressed by HCV infection, with

genotype 1b having the most pronounced effect [135, 136].

Acute HCV superinfection in patients with chronic HBV

results in a higher cumulative incidence of cirrhosis and

HCC, whereas acute HBV superinfection in patients with

chronic HCV infection may decompensate with higher

incidence. The treatment strategy should be directed

toward the dominant replicating virus.

Coinfected HBV/HCV patients treated with peginter-

feron alfa-2a and ribavirin may clear HCV RNA and

achieve sustained virologic response rates comparable to

that of monoinfected HCV patients. A small proportion

(11%) of patients also may become HBsAg-negative [137].

Nonetheless, HBV DNA levels may rebound in some

patients who achieve a sustained virologic response to

HCV treatment, so continuous monitoring for HBV reac-

tivation should be continued. Response to HBV treatment

with oral antiviral agents does not appear to be affected by

concurrent HCV infection.

Treatment for HBV patients coinfected with HDV

remains a challenge for clinicians. Most Asian patients

with CHB who are super-infected with HDV may present

with lower levels of HBV DNA. The treatment of choice in

HBV and HDV coinfection is pegylated interferon, which

may lead to 30–50% clearance rates for HDV infection.

Thereafter, unresolved HBV monoinfection may require

oral antiviral treatment.

HBV and HIV Coinfection

Chronic hepatitis B affects nearly 15% of HIV-infected

individuals. HIV accelerates the course of HBV infection

to end-stage liver disease with more rapid progression of

fibrosis [138, 139]. Because of complex interactions

between HIV, HBV, the immune system, and antiretroviral

agents, the treatment of HBV in HBV/HIV coinfected

patients should take into account both viruses. Treatment

for HBV improves clinical outcomes [140]. In patients not

requiring highly active antiretroviral therapy (HAART),

drugs with dual activity against HBV and HIV such as

lamivudine, entecavir, emtricitabine, or tenofovir should

not be used as monotherapy since these drugs may lead to

mutation selection and development of antiretroviral

resistance [141, 142]. Pegylated interferon monotherapy or

adefovir in combination with telbivudine may be useful in

these patients [139, 143]. In contrast, in coinfected patients

with low CD4 counts who require HAART, HBV treatment

should include a regimen that includes tenofovir combined

with either lamivudine or emtricitabine [142]. For lifelong

therapy in HIV coinfected patients, the goal is sustained

suppression of HBV DNA. Reactivation of HBV has been

observed in patients on HAART after immune reconstitu-

tion [144].

Hepatitis B Reactivation During Cancer

or Immunosuppressive Therapy

Treatment with cancer chemotherapy or immunomodula-

tory agents may induce potentially fatal hepatic flares in

HBsAg-positive patients. The acute flare or ‘‘reactivation’’

results from immune reconstitution directed toward the rise

in HBV DNA following use of immunosuppressive or

immunomodulating agents [145]. Hepatitis flares, which

range from subclinical to severe or even fatal hepatitis, are

characterized by increased HBV DNA levels, with or

without seroreversion to HBeAg positivity and ALT ele-

vations [146]. A recent meta-analysis of 14 clinical trials

suggested that treatment with lamivudine may prevent

HBV reactivation during chemotherapy [147]. It is rec-

ommended that Asian patients be screened for HBsAg prior

to initiation of chemotherapy or immunosuppressive ther-

apy, since many of the HBV carriers have clinically silent

disease and are unaware of their chronic HBV infection

[148]. Patients who are HBsAg-negative but anti-HBc-

positive should be tested for HBV DNA.

All HBsAg-positive patients who require chemotherapy,

immunomodulatory agents such as corticosteroids or rit-

uximab, or those receiving bone marrow transplantation

should be treated with antiviral prophylaxis [148]. Fur-

thermore, anti-HBc-positive patients who had HBsAg se-

roclearance and patients positive for both anti-HBc and

anti-HBs who require such therapies should be considered

as candidates for antiviral treatment [146, 149–151].

Patients who are HBV DNA-negative and anti-HBs-posi-

tive only may not require antiviral therapy.

Recommendations

Based on the evidence above, the authors have agreed to

the following recommendations regarding the management

of CHB in Asian Americans.

1. For HBeAg-positive or -negative chronic hepatitis

patients with HBV DNA[104 copies/mL ([2,000 IU/

mL) and ALT [ ULN: treat with a first-line agent

(entecavir, tenofovir).

2. For cirrhotic patients with detectable HBV DNA, treat

with entecavir or tenofovir.

3. In HBeAg-negative patients with HBV DNA

[104 copies/mL ([2,000 IU/mL) and normal ALT, a

liver biopsy is recommended. If not available, further

stratification for risk factors including measurement of

albumin and platelets should be conducted prior to

treatment.
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4. Monitoring treatment: test for serum ALT every

3 months. Measure HBV DNA every 3 months until

negative, then every 3–6 months. Measure HBeAg

every 6 months until negative, then test for anti-HBe.

5. After seroconversion from HBeAg-positive to anti-

HBe, test for HBsAg every 12 months. In HBeAg-

negative patients, test for HBsAg every 12 months

after sustained suppression of HBV DNA.

6. Monitoring of resistance: viral breakthrough with

confirmation of single drug resistance requires switch-

ing to another first-line oral antiviral agent.

7. Surveillance for HCC with alpha-fetoprotein and

abdominal ultrasound should be performed every

6 months in HBsAg-positive patients with chronic

hepatitis, cirrhosis, and for patients with a family

history of HCC.

8. Pregnancy: HBsAg-positive mothers should be tested

for HBV DNA. If HBV DNA is C106 copies/mL,

consider using oral antiviral agents during the third

trimester of pregnancy. Avoid breast-feeding if the

mother is receiving antiviral therapy.

9. HBsAg-positive patients requiring cancer chemother-

apy or immunomodulatory agents should receive

antiviral treatment.
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