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In this Issue...
Hepatitis B virus (HBV) infection is a major global health problem, with about one-third of
the world’s population having been exposed to the virus. Treatment of HBV is aimed at
improving survival via remission of liver disease, and preventing cirrhosis, liver failure,
and hepatic cancer. Reduction in HBV DNA levels is the primary parameter used to
assess therapeutic response.
In this issue, we review the recent literature on: (1) disease prevalence and screening
targets; (2) therapeutic options for patients with chronic HBV, including injectable
interferons and nucleoside/nucleotide analogues; and (3) the risk for hepatocellular
carcinoma and liver-related death among carriers of inactive HBV.
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COMMENTARY
It is estimated that approximately 350 million persons worldwide are chronically infected
with hepatitis B virus (HBV), with one-third of the world’s population exhibiting evidence of
exposure to the virus.1 In the United States, there are an estimated 1.25 million HBV
carriers. 2 Current guidelines recommend screening persons who are born in areas with
high or intermediate prevalence rates for HBV, including immigrants and adopted children,
as well as those with specific risk factors for the virus.2
In a recent study (reviewed herein), Rein and colleagues examined the prevalence of
hepatitis B surface antigen (HBsAg) among refugees recently entering the United States. 3
The authors reported not only a wide variation in the prevalence of HBsAg among
immigrants, but also a changing prevalence over the years among countries that have
initiated vaccination or other public health care measures against chronic hepatitis B
(CHB) infection.
The overall goal of HBV treatment is to improve survival through remission of liver
disease, and to prevent cirrhosis, liver failure, and hepatic cancer. This is accomplished
by maintaining sustained suppression of HBV replication. Therefore, reduction in HBV
DNA levels is the primary parameter used to evaluate treatment response. Loss of
hepatitis B “e” antigen (HBeAg), development of anti-HBe, loss of HBsAg, development of
anti-HBs, normalization of serum alanine aminotransferase (ALT) levels, and
improvement in liver histology are all additional goals of therapy.
Currently, 7 medications have been approved for treating adults with CHB infection in the
United States and Europe. According to current guidelines, treatment is indicated in
patients with active HBV disease and elevated ALT and HBV DNA levels, cirrhosis, or
evidence of HBV who plan to initiate immunosuppressive therapy. 4 Patients with CHB
infection should be evaluated for treatment, but selecting whom to treat remains a
challenge, and guidelines and expert opinions are controversial. Because higher HBV
DNA levels are significantly correlated with both liver disease progression and
hepatocellular carcinoma (HCC) risk, this is another important factor to consider when
deciding whom to treat. The association of initial HBV DNA levels with cirrhosis and HCC
has been demonstrated repeatedly in a series of studies. 5-7 The recent study by Chen
and coworkers, reviewed in this issue, showed that carriers of inactive HBV still have an
increased risk for HCC. 8
The 7 agents currently approved in the United States and Europe for treating CHB can be
grouped into 2 classes: (1) the injectable interferons (IFNs), which include standard IFNalfa and pegIFN-alfa; and (2) the oral nucleoside/nucleotide analogues, which comprise
lamivudine, adefovir, entecavir, telbivudine, and tenofovir. In addition, the nucleoside
analogue emtricitabine, which is structurally similar to lamivudine, is approved as part of
combination therapy for the treatment of HIV infection and is being tested in combination
with tenofovir for the treatment of CHB. Standard IFN for the management of CHB has
been replaced largely by pegIFN-alfa because of its more favorable dosing schedule and

improved efficacy. 9 In this issue, we review one of the recent studies (by Wong and
associates) that demonstrated the durability of pegIFN-alfa-2b treatment at 5 years for
patients with CHB.10
Lamivudine was the first available nucleoside analogue oral therapy for HBV. The agent
has been shown to be safe and effective for treating CHB, even during pregnancy. 11
However, after 5 years, the proportion of persons who develop resistance to the drug is
as high as 60% to 70%. 12 In addition, patients with lamivudine-resistant HBV have a
higher incidence of resistance to other nucleoside analogues, such as entecavir.13
Because of these high rates of antiviral resistance, lamivudine is no longer considered
first-line therapy for the treatment of CHB.
The use of adefovir, a nucleotide analogue, has been replaced largely by tenofovir, which
is structurally similar to adefovir but has higher potency, lower resistance, and lower
cost. 14 Another nucleoside analogue, telbivudine, has demonstrated superior efficacy to
lamivudine for treating CHB. Telbivudine is associated with the same resistance profile as
lamivudine, with resistance to the agent reported as 3% to 4% after 1 year of therapy and
9% to 22% after 2 years of therapy. 15
Entecavir is a nucleoside analogue that exhibits potent antiviral activity. After 1 year of
treatment, there is about a 67% and 90% HBV DNA loss in HBeAg-positive and HBeAgnegative patients, respectively.16,17 Unlike lamivudine and telbivudine, however, the use
of entecavir is associated with low antiviral resistance in persons with wild-type HBV
infection. In this issue, we review a recent study by Chang and associates, which showed
the efficacy and resistance profile of entecavir treatment after 5 years.18 Given its antiviral
efficacy and low resistance profile among nucleoside-naïve patients, entecavir remains a
preferred first-line treatment for CHB. However, in persons with resistance to lamivudine
(and telbivudine), the development of resistance to entecavir is more rapid. Monotherapy
with entecavir is thus not recommended.
Tenofovir is the most recently approved oral antiviral medication for treating CHB. Use of
the agent is associated with rates of HBV DNA loss of 76% and 93% in HBeAg-positive
and HBeAg-negative patients, respectively, after 1 year treatment. 14 Given its antiviral
potency, the rarity of resistance, and its lack of significant side effects, tenofovir is
replacing adefovir for the treatment of CHB. Tenofovir is an appropriate first-line treatment
that is effective in patients with resistance to lamivudine, telbivudine, or entecavir. In
addition, a recent study by Berg and colleagues (reviewed herein) has shown that when
substituted for adefovir in treated patients who do not achieve complete viral suppression,
tenofovir has been successful in achieving HBV DNA loss.19
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Adefovir dipivoxil (ADV) is an oral nucleotide analogue approved in 2002 for treating
patients with CHB. It is effective in the setting of lamivudine resistance, but at the
approved dose of 10 mg/day, ADV is a relatively weak antiviral agent, compared with
other antivirals. Patients who have not responded to ADV or who have viral
breakthrough/rebound are usually treated with an added second agent, such as
lamivudine, or switched to a more potent drug. Tenofovir disoproxil fumarate (TDF) has
been approved for treating CHB and has exhibited greater efficacy than ADV in
randomized, controlled trials. Limited clinical data are available, however, on the
effectiveness of TDF in the setting of ADV resistance or primary nonresponse/
breakthrough during ADV therapy. Recently, Berg and colleagues conducted a
randomized, double-blind, double-dummy study to compare the efficacy of TDF
monotherapy or TDF plus emtricitabine in patients who experienced a suboptimal
response to ADV.
A total of 105 patients with HBeAg-positive or HBeAg-negative CHB who had persistent
HBV replication after ≥24 weeks of ADV treatment were randomly assigned to 1 of 2
treatment groups: (1) TDF monotherapy (n=53) or (2) emtricitabine (FTC)/TDF
combination therapy (n=52). The study protocol permitted crossover to open-label
TDF/FTC therapy in subjects with HBV DNA ≥400 IU/mL at treatment week 24. At
baseline, patients’ mean HBV DNA level was 5.97 log 10 copies/mL, and 58% of the study
participants had received lamivudine. Of the 105 patients randomized and treated, 80 (37
in the TDF group and 43 in the FTC/TDF group) completed 48 weeks of double-blind
treatment without switching to open-label FTC/TDF; 23 subjects switched to open-label
FTC/TDF therapy. Importantly, no difference was observed in viral decay curves between
the treatment groups. At week 48, HBV DNA levels <400 copies/mL were achieved in
81% of patients who initially received TDF or TDF/FTC. Further, the presence of baseline
lamivudine-associated or ADV-associated mutations did not affect response, and viral
breakthrough caused by resistance was not observed in either group. There were no
additional adverse events observed.

This study demonstrates that treatment with TDF alone or in combination with FTC is
equally effective in persons with CHB who have exhibited preexisting drug resistance and
a prior incomplete response to ADV. A longer follow-up (168 weeks) study is planned.
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Along with TDF, entecavir (ETV) is a first-line oral antiviral agent for treating CHB in
patients who had not received prior therapy. In one of its registration trials, ETV
demonstrated histologic, virologic, and biochemical benefits superior to lamivudine after
48 weeks of treatment in nucleoside-naïve HBeAg-positive patients. Since long-term,
sustained virologic suppression is one of the primary goals of HBV therapy, this recently
published study by Chang and associates examined the efficacy and the resistance profile
of ETV monotherapy for a cumulative duration of up to 5 years.
This is an ongoing, multinational, rollover study designed to provide open-label ETV to
patients from previous phase 2 or phase 3 trials. The current study enrolled a total of 183
patients. Of those, 146 patients met the criteria for inclusion in the ETV long-term cohort.
The proportion of patients in the cohort who achieved HBV DNA <300 copies/mL
increased from 55% in year 1, to 83% in year 2, to 94% in year 5. At year 5, normal ALT
levels were exhibited in 80% of patients, with 23% achieving HBeAg seroconversion and
1.4% demonstrating a loss of HBsAg. One patient who received 16 weeks of lamivudine
plus ETV combination therapy before being switched to ETV monotherapy developed
viral resistance during year 3. The long-term safety profile of ETV treatment was relatively
mild and was similar to that observed during the initial 48-week study. No subject
discontinued ETV therapy because of an adverse event. Overall, 5 deaths occurred;
1 patient developed HCC. No difference was observed between the cumulative safety
profile of ETV in the long-term cohort and that of ETV in the larger patient population
treated in the initial study.
The authors concluded that long-term therapy with ETV through 5 years maintained high
rates of HBV DNA suppression (<300 IU/mL) and ALT normalization, with minimal viral
resistance. In addition, patients continued to achieve HBeAg loss and seroconversion
while undergoing long-term ETV therapy.
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In addition to TDF and ETV, peginterferon alfa is recommended by American and
European professional societies as a first-line treatment option for patients with CHB.
Despite its association with more side effects than oral therapy and the need for weekly
subcutaneous administration, peginterferon carries the advantage of a fixed duration of

treatment (48 weeks) with no risk for drug resistance. In some studies, relatively high
rates of HBeAg seroconversion at 48 weeks have been observed with peginterferon. In
the current study, Wong and coworkers evaluated the long-term durability of
seroconversion in HBeAg-positive patients with CHB treated with peginterferon alfa-2b
plus lamivudine.
The authors prospectively followed 85 patients with HBV genotype B or C who received
peginterferon alfa-2b at a 1.5-?g/kg/week dosage (up to a maximum of 100 ?g/week)
subcutaneously for 32 weeks and lamivudine 100 mg/day for 52 or 104 weeks; the mean
follow-up was 6.1 ± 1.7 years posttreatment. The rate of HBeAg seroconversion rose
progressively, from 37% at the end of the initial treatment period to ~60% at the 5-year
follow-up, with no additional therapy. The cumulative incidence of spontaneous
posttreatment HBeAg seroconversion at 6 months, 1 year, 2 years, 3 years, 4 years, and
5 years posttreatment was 25%, 33%, 49%, 65%, 67%, and 71%, respectively. At the end
of peginterferon treatment and at 5 years, 32% and 13% of the patients had HBV DNA
levels <100 copies/mL, respectively. Interestingly, the duration of concomitant lamivudine
therapy had no impact on long-term viral suppression. Only 2 patients (2.4%) achieved
HBsAg seroclearance. Of note, week 16 HBV DNA levels, end-of-treatment HBeAg
seroconversion, and undetectable HBV DNA levels were all independent factors
associated with virologic response at 5 years. In other studies, low HBV DNA levels and
HBV genotype A were associated with a better response to peginterferon.
Thus, peginterferon may represent an appropriate first-line option for treating patients with
HBeAg-positive CHB and compensated liver disease, especially if a fixed course without
the risk for antiviral resistance is particularly attractive.
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In the Risk Evaluation of Viral Load Elevation and Associated Liver Disease/Cancer in
HBV (REVEAL-HBV) study, the magnitude of the HBV DNA level is significantly
correlated with the long-term risk for development of cirrhosis and HCC. However, the risk
for disease among carriers of inactive HBV was not well described. In this follow-up study,
Chen and coauthors prospectively evaluated 1932 carriers of inactive HBV (defined as
being HBsAg seropositive with a normal serum ALT level and an HBV DNA level <10,000
copies/mL or 1900 IU/mL at entry) and 18,137 healthy control subjects (defined as being
seronegative for HBsAg and antibodies against hepatitis C virus, yet exhibiting similar
clinical liver features). All participants in this analysis contributed 262,122 person-years of
follow-up, with a mean follow-up of 13.1 years (standard deviation, 1.8 years).
Compared with the control subjects, carriers of inactive HBV had a significantly higher risk
for liver disease. The incidence rate of HCC per 100,000 person-years was 64 in the
inactive HBV carriers and 15 in the controls, yielding an incidence rate ratio of 4.4 (95%
confidence interval [CI], 3.2 to 5.9). The other significant risk predictors included older
age, a high normal baseline serum ALT level, and an alcohol drinking habit. Interestingly,
compared with controls, the risk for HCC was greater among inactive HBV carriers with
detectable HBV DNA (300 to 10,000 copies/mL). In addition, the liver-related mortality
rate per 100,000 person-years was 44 in the inactive HBV carrier subcohort vs. 21 in the
control subcohort (crude rate ratio=2.1; 95% CI, 1.5 to 2.9). Risk predictors for liverrelated death were similar to those for HCC.

In conclusion, carriers of inactive HBV have a substantially higher risk for HCC and liverrelated death compared with persons who are not infected with HBV. This study raises
the question of appropriate HBV DNA and ALT levels to be used to determine who is a
candidate for HBV treatment. Currently, the American guidelines recommend that both
the serum ALT and HBV DNA level be elevated above recommended thresholds before
treatment: ALT levels >2 times the upper limit of normal (ULN), and HBV DNA levels
>20,000 IU/mL for HBeAg-positive persons and >2000 IU/mL for HBeAg-negative
persons. However, although the investigators suggest that even those who do not meet
current criteria for treatment are at risk for liver-related death and HCC, the study is
observational and cannot evaluate the effect of HBV treatment on the actual risk for these
outcomes.
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The Centers for Disease Control and Prevention has recommended testing for HBsAg in
all persons born in regions of the world with an HBV prevalence of ≥2.0%. However, few
estimates are available of the prevalence of CHB infection in the United States based on
country of origin. Currently, the source of such data that is relied on most often is a
compilation of screening results from refugees who entered the United States between
1979 and 1991. In the current study, the authors replicated and expanded upon these
earlier results using data collected between 2006 and 2008.
A total of 31,980 refugees (approximately 42% of the refugees entering the United States
during the observation period) from 9 jurisdictions were screened for HBsAg according to
the country of origin. Overall, the estimated HBsAg prevalence was 2.8% (95% CI, 2.6%
to 3.0%) for refugees. The prevalence was highest among refugees from Africa (8.1%)
and Southeast Asia (10.5%), and lowest among refugees from Europe (2.6%) and
South/Central America (1%). The prevalence ranged from 0.6% (Iraq) and 0.7%
(Venezuela) to 12.4% (Myanmar) and 15.5% (Eritrea). In 8 countries for which data could
be compared with data from 1991, the prevalence of HBV was lower, including Iraq (from
13.0% to 0.6%), Laos (from 15.5% to 2.3%), Thailand (from 14.2% to 6.1%), and Vietnam
(from 13.8% to 3.2%). In contrast, the prevalence increased slightly in Afghanistan (from
4.1% to 5.0%).
Taken together, these data indicate that HBV screening should be continued in
immigrants from many regions of the world in which the prevalence remains >2.0%.
However, the decreased prevalence of HBV infection among refugees from some
countries is encouraging.
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