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The Maze of Treatments for Hepatitis B
Anna Suk-Fong Lok, M.D.

Worldwide, there are approximately 350 million
carriers of hepatitis B virus (HBV), of whom half a
million to 1 million die from liver disease each year.
The goal of treatment for chronic hepatitis B is to
prevent cirrhosis, hepatic failure, and hepatocellu-
lar carcinoma. This goal is best achieved by eradicat-
ing HBV before irreversible liver damage occurs.
However, the eradication of HBV is impossible to
achieve because of the presence of extrahepatic res-
ervoirs of HBV, the integration of HBV DNA into
the host genome, and the presence of an intracellu-
lar conversion pathway that replenishes the pool of
transcriptional templates (covalently closed circular
HBV DNA) in the hepatocyte nucleus without the
need for reinfection. Thus, withdrawal of treatment
is usually accompanied by rapid viral rebound.

Currently, there are five approved therapies for
chronic hepatitis B in the United States — interferon
alfa-2b, lamivudine, adefovir, entecavir, and pegy-
lated interferon (peginterferon) alfa-2a. Table 1
shows a comparison of the efficacy of these treat-
ments.™? To approve treatments for hepatitis B, the
FDA and other regulatory authorities use criteria
that are based on responses after one year of treat-
ment. However, very few patients will have a sus-
tained response after one year of treatment. The
benefits versus the risks of long-term treatment of
chronic hepatitis B have not been properly studied.
Given the variable natural course of HBV infection
and the high costs of treatments ($5,000 to $15,000
a year, in U.S. dollars), decisions regarding whom
to treat and with what and for how long must be
carefully weighed.

In their study in this issue of the Journal, Lau etal.
report that a combination of peginterferon alfa-2a
and lamivudine was associated with the greatest de-
gree of virus suppression, followed by lamivudine
monotherapy and peginterferon alone.> However,

the rates of hepatitis B e antigen (HBeAg) serocon-
version at the end of 48 weeks of treatment were
similar among the three groups.

Unlike lamivudine and other nucleoside or nu-
cleotide analogues, interferon has immune modu-
latory as well as antiviral effects. Previous studies
involving three-to-six-month courses of conven-
tional interferon showed that HBeAg seroconver-
sion frequently occurred a few months after cessa-
tion of treatment, presumably because of the lag
between immune priming and the decrease in the
expression of viral proteins. The study by Lau et al.
used a longer duration of peginterferon therapy;
nonetheless, a small incrementin the rate of HBeAg
seroconversion was observed after treatment was
stopped, so thatat week 72, the two groups that re-
ceived peginterferon had significantly higher rates
of HBeAg seroconversion than the group that re-
ceived lamivudine monotherapy.

The study reported by Hadziyannis et al. in this
issue of the Journal showed the results at week 96
and week 144 of a phase 3 clinical trial of adefovir
dipivoxil in patients with HBeAg-negative chronic
hepatitis B.® An earlier report on this trial showed
that at week 48, adefovir was associated with signif-
icantly higher rates of virologic, biochemical, and
histologic responses than was placebo.* The study
by Hadziyannis et al. showed that these responses
were negated in virtually all patients after treatment
was stopped at week 48. These disappointing re-
sults confirm that current treatments suppress but
do noteradicate HBV. They also highlight the inad-
equacies of the end points of trials used for the ap-
proval of treatments for HBV.

Among the patients who continued to receive
adefovir from week 49 through week 96 or from
week 97 through week 144, the rates of virologic
response (defined as a serum HBV DNA level that
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Table 1. Comparison of the Percentages of Patients with Responses to Treatments for Hepatitis B.*
Conventional Untreated Lamivu- Placebo Ade- Placebo Ente- Lamivudine Peginter- Lamivudine
Variable Interferon Alfa  Control dine  Control fovir Control cavir  Control ferony Control
12 to 24 wk 52 wk 48 wk 48 wk 48 wk

Patients with HBeAg-posi-

tive chronic hepatitis B
Loss of serum HBV DNA:: 37 17 44 16 21 0 67 36 25 40
HBeAg seroconversion§ Difference, 18 16-18 4-6 12 6 21 18 27 20
Loss of HBsAg 8 2 <1 0 0 0 NA NA 3 0
Normalization of alanine Difference, 23 41-72 7-24 48 16 68 60 39 62

aminotransferasef
Histologic improvement9| NA NA 49-56  23-25 53 25 72 6 38 34
Durability of response 80-90 NA 50-80 NA NA  NA 17 NA 82| 58]

6 to 12 mo 52 wk 48 wk 48 wk

Patients with HBeAg-nega-

tive chronic hepatitis B
Loss of serum HBV DNA:: 60-70 10-20 50-70 NA 51 0 90 72 63 73
Normalization of alanine 60-70 10-20 60-70 NA 72 29 78 71 38 73

aminotransferase
Histologic improvement§| NA NA 60 NA 64 33 70 61 48 40
Durability of response 20-25 NA <10 NA <10 NA NA NA Approxi-  Approxi-

mately 30  mately 10

* NA denotes not available, and HBsAg hepatitis B surface antigen. The data are from Lok and McMahon,* the Entecavir Review Team,2 Lau et
al.,3 Hadziyannis et al.,4 and Marcellin et al.5 All numbers are the percentages of patients in the noted trials.

i Responses to peginterferon monotherapy at week 48 were lower in both patients with HBeAg-positive and HBeAg-negative chronic hepatitis
B as compared with responses to a combination of peginterferon and lamivudine, but responses at week 72 (24 weeks after treatment) were
similar in the two groups.

I The percentages for conventional interferon alfa and lamivudine were determined with the use of hybridization or branched DNA assay, and

those for adefovir and entecavir with the use of a polymerase-chain-reaction assay.

§ There were wide variations in response rates among the studies®2; thus, the percentages are based on the results of a meta-analysis.

9 Follow-up biopsies in the peginterferon trials were performed at week 72 (24 weeks after treatment) and at week 48 or 52 in the lamivudine, ade-
forvir, and entecavir trials.

| Additional patients in both groups had HBeAg seroconversion after the cessation of treatment; 32 percent in the peginterferon monotherapy
group and 19 percent in the lamivudine group had HBeAg seroconversion at week 72.

2744

was undetectable with the use of polymerase-chain-
reaction assay) and biochemical response (normal-
ization of levels of aminotransferases) were slight-
ly higher than the rates after 48 weeks. However, 20
to 30 percent of the patients did not meet these cri-
teria after 144 weeks of continuous therapy.

The main concerns with long-term treatmentare
side effects, drug resistance, and costs. Adefovir at
high doses (230 mg per day) has been associated
with nephrotoxicity.* In the study by Hadziyannis
etal., nephrotoxicity was observed in 3 of 70 patients
who received adefovir for three years, necessitating
discontinuation of the treatment in two patients.
Unlike resistance to lamivudine, resistance to adef-
ovir is considered to be uncommon and to emerge
later in the course of treatment. In the currentanaly-
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sis, adefovir-resistance mutations were detected in
6 of 70 patients who received adefovir for three
years.® Thus, although response was maintained
in most patients who continued treatment, nephro-
toxicity and drug resistance will be of increasing
concern with longer durations of treatment.

Ten years ago, conventional interferon was the
only approved treatment for chronic hepatitis B.
Since then, three orally administered nucleoside or
nucleotide analogues and a long-acting (pegylated)
interferon have been approved in the United States.
Patients with chronic hepatitis B now have more
treatment options that have fewer side effects and
are more easily administered. This has broadened
the indications for treatment for hepatitis B to in-
clude patients with decompensated HBV cirrhosis”
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and patients who require HBV prophylaxis during
chemotherapy for cancer.® In addition, long-term
treatment with lamivudine has been shown to de-
crease the risk of hepatic failure and hepatocellular
carcinoma among patients with cirrhosis and high
levels of HBV DNA.°

However, these new therapies have brought
along new problems. Foremost is drug-resistance
mutations.*® Selection of drug-resistance muta-
tions is accompanied by virologic breakthrough
(increased serum HBV DNA levels after initial sup-
pression) and in some patients biochemical break-
through (increased levels of aminotransferases after
initial normalization) and, rarely, hepatic failure
and death. In addition, resistance to one antiviral
agent may confer resistance to other agents and
may limit future treatment options. Another prob-
lem is the high rate of relapse when treatment is
discontinued. Studies that compared peginterferon
and lamivudine all showed a higher rate of viro-
logic relapse when treatment with lamivudine was
stopped.>>* Although adefovir and entecavir have
not been directly compared with interferon, exist-
ing data suggest that relapse is more common than
with interferon.

Given multiple treatment options that are less
than ideal, who should be treated, with what, and
when can treatment be stopped? The decision to
treat or not to treat and the choice of treatment
should be made jointly by the physician and the pa-
tient and should balance the benefits and the risks
(e.g., the likelihood of a sustained response after a
defined course of treatment or a maintained re-
sponse during long-term treatment vs. the risk of
progressive liver disease, side effects, drug resis-
tance, and costs). For HBeAg-positive patients, viral
suppression without HBeAg clearance is invariably
associated with relapse, whereas viral suppression
with HBeAg clearance is associated with sustained
responses in 50 to 90 percent of patients.* For
HBeAg-negative patients, relapse is frequent even
when the virus has been suppressed to undetect-
able levels for more than a year.*? Patients who opt
for interferon must be aware of the wide array of po-
tential side effects, whereas those who opt for oral
antiviral therapy must be aware of the need for long-
term treatment and the risks of drug resistance.

For patients with HBeAg-positive chronic hepa-
titis B who do not yet have cirrhosis, the goal is to
achieve HBeAg seroconversion. Because pretreat-
ment aminotransferase levels are a strong predictor
of HBeAg seroconversion (except in the study by

Lau etal.),*3 current guidelines do not recommend
treatment of patients with normal aminotransfer-
ase levels unless liver biopsy shows substantial
inflammation or fibrosis.>**> For patients with
HBeAg-negative chronic hepatitis B who do notyet
have cirrhosis, a one-year course of treatment is
associated with a 15 to 35 percent chance of sus-
tained response after interferon therapy but a less
than 10 percent chance after treatment with lamivu-
dine or adefovir.»®° Given the need for long-term
treatment, current guidelines recommend treat-
ment only for patients with elevated aminotransfer-
ase levels or histologic evidence of moderate or se-
vere inflammation or advanced fibrosis.»***> For
patients with cirrhosis, the potential gains are high-
er. Treatment is recommended for patients with
high HBV DNA levels, but it is unclear whether pa-
tients with low HBV DNA levels will derive the same
benefits. It is also unknown whether treatment
should be lifelong or whether clinical benefit can
be maintained after several years of treatment. Given
the propensity for HBV to persist, patients should
be closely monitored when treatment is stopped, to
avoid fatal flares.

Substantial progress has been made in treat-
ments for hepatitis B in the past decade. However,
finding an exit through the maze of new therapies
remains a challenge, underscoring the need for
careful deliberation before initiating treatment.
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Adjuvant Therapy for Colon Cancer — The Pace Quickens

Carmen Allegra, M.D., and Daniel J. Sargent, Ph.D.

Every year in the United States, approximately
30,000 people receive the diagnosis of lymph-node—
positive colon cancer (stage III); worldwide, the
number approaches 200,000. The primary therapy
for this condition is surgical resection, which cures
50 to 60 percent of patients with average-risk stage
III disease.™? During the past 15 years, sequential
advances in chemotherapy after surgical resection
(adjuvant chemotherapy) have had an irrefutable
and substantial benefit, with the 4-year rate of over-
all survival approaching 80 percent.? In this issue
of the Journal, Twelves and colleagues report on
the Xeloda in Adjuvant Colon Cancer Therapy
(X-ACT) trial, in which 1987 patients with stage III
colon cancer were randomly assigned to adjuvant
therapy with either bolus intravenous fluorouracil
and leucovorin, given for 5 consecutive days every
28 days, or to oral capecitabine, given twice daily
for 14 of every 21 days.* Both regimens were given
for a total of 24 weeks.

Capecitabine, an oral fluoropyrimidine, was ap-
proved in the United States in 2001 for the treat-
ment of metastatic colorectal cancer. The direct
comparison of bolus fluorouracil and leucovorin
with capecitabine in two large randomized trials in-
volving patients with metastatic colorectal cancer
showed that the overall survival was equivalent with
the two regimens.” The convenience of oral admin-
istration, coupled with a favorable profile of toxic
effects, formed a compelling basis for testing cape-
citabine in the adjuvant setting.

Fluorouracil has been the backbone of colo-
rectal-cancer management for almost 50 years.
Capecitabine, a prodrug, requires a multistep activa-
tion that culminates in its conversion to fluorouracil

at the cellular level. Although the plasma half-life
of fluorouracil is less than 10 minutes, the half-life
of capecitabine is approximately 45 minutes; thus,
twice-daily administration of capecitabine results in
plasma levels that more closely resemble the levels
achieved with protracted fluorouracil infusions than
those obtained with daily or weekly bolus adminis-
tration of fluorouracil. The small benefit of infu-
sion over bolus administration of fluorouracil in
advanced disease has not translated into an im-
proved outcome in the adjuvant setting, where these
two methods of fluorouracil delivery have similar
efficacy.®”

What about the efficacy of capecitabine in stage
III colon cancer? On the basis of the similarity in ef-
ficacy of infusional and bolus therapy with fluoro-
uracil in the adjuvant setting and the period of time
in which the study was conducted, the choice of the
control treatment, bolus fluorouracil and leucovo-
rin, in the trial by Twelves and colleagues was appro-
priate. Despite the lack of central randomization,
the demographic characteristics of the participants
suggest that the two groups were well balanced.
The rate of three-year disease-free survival in the
control group (60.6 percent) is consistent with oth-
er reports of results with fluorouracil and leucovo-
rin.>® The prospectively defined primary end point
was disease-free survival, which is appropriate in
the setting of adjuvant therapy for colon cancer; the
upper limit of the hazard ratio of 1.20 for noninfe-
riority was also appropriate.® On the basis of these
considerations, we can confidently conclude that
capecitabine is at least equivalent to intravenous
fluorouracil and leucovorin, with a P value exclud-
ing inferiority of P<0.001. Disease-free survival,
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