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ABSTRACT

BACKGROUND

Current treatments for chronic hepatitis B are suboptimal. In the search for improved
therapies, we compared the efficacy and safety of pegylated interferon alfa plus lamivu-
dine, pegylated interferon alfa without lamivudine, and lamivudine alone for the treat-
ment of hepatitis B e antigen (HBeAg)—positive chronic hepatitis B.

METHODS

A total of 814 patients with HBeAg-positive chronic hepatitis B received either peginter-
feron alfa-2a (180 pg once weekly) plus oral placebo, peginterferon alfa-2a plus lamiv-
udine (100 mg daily), or lamivudine alone. The majority of patients in the study were
Asian (87 percent). Most patients were infected with hepatitis B virus (HBV) genotype B
or C. Patients were treated for 48 weeks and followed for an additional 24 weeks.

RESULTS

After 24 weeks of follow-up, significantly more patients who received peginterferon
alfa-2a monotherapy or peginterferon alfa-2a plus lamivudine than those who received
lamivudine monotherapy had HBeAg seroconversion (32 percent vs. 19 percent
[P<0.001] and 27 percentvs. 19 percent [P=0.02], respectively) or HBV DNA levels be-
low 100,000 copies per milliliter (32 percentvs. 22 percent [P=0.01] and 34 percentvs.
22 percent [P=0.003], respectively). Sixteen patients receiving peginterferon alfa-2a
(alone or in combination) had hepatitis B surface antigen (HBsAg) seroconversion, as
compared with 0 in the group receiving lamivudine alone (P=0.001). The most com-
mon adverse events were those known to occur with therapies based on interferon alfa.
Serious adverse events occurred in 4 percent, 6 percent, and 2 percent of patients receiv-
ing peginterferon alfa-2a monotherapy, combination therapy, and lamivudine mono-
therapy, respectively. Two patients receiving lamivudine monotherapy had irreversible
liver failure after the cessation of treatment — one underwent liver transplantation, and
the other died.

CONCLUSIONS

In patients with HBeAg-positive chronic hepatitis B, peginterferon alfa-2a offers supe-
rior efficacy over lamivudine, on the basis of HBeAg seroconversion, HBV DNA suppres-
sion, and HBsAg seroconversion.

N ENGL J MED 352;26 WWW.NEJM.ORG JUNE 30, 2005

Downloaded from www.nejm.org on October 11, 2008 . For personal use only. No other uses without permission.
Copyright © 2005 Massachusetts Medical Society. All rights reserved.



PEGINTERFERON ALFA-2a IN HBeAg-POSITIVE CHRONIC HEPATITIS B

ORE THAN 400 MILLION PEOPLE

worldwide are chronically infected with

hepatitis B virus (HBV).? Effective ther-
apy is necessary to prevent the progression of
chronic hepatitis B to cirrhosis, hepatocellular car-
cinoma, and death. Current consensus guidelines
from Asia, Europe, and the United States recom-
mend lamivudine, adefovir, or conventional inter-
feron alfa for the treatment of chronic hepatitis
B.?> Lamivudine and adefovir suppress HBV repli-
cation and result in an improvement in liver archi-
tecture on microscopical evaluation during thera-
py. However, rates of hepatitis B e antigen (HBeAg)
seroconversion, an end point that has been associ-
ated with improved long-term clinical out-
comes,®” are generally low with these agents.®*°
Lamivudine and to a lesser extent adefovir are also
associated with drug resistance,®%%*2? which in-
creases with prolonged use.'>*3 Although there
have been very few direct comparisons, rates of
HBeAg loss and seroconversion with conventional
interferon alfa seem to be slightly higher than the
rates with lamivudine or adefovir.®> Conflicting
data on the benefits of combining interferon-
based therapies and lamivudine®***> indicate
that the role of combination therapy in the treat-
ment of chronic hepatitis B requires further clarifi-
cation.

Conventional interferon alfa has suboptimal
pharmacokinetics, resulting in an inconvenient
dosing schedule and fluctuating drug exposure.
Peginterferon alfa-2a, created by attaching a large,
branched, 40-kD polyethylene glycol molecule to
interferon alfa-2a,® has better pharmacokinetics
than conventional interferon alfa. This allows for
once-weekly dosing, with effective serum concen-
trations maintained throughout the dosing inter-
val.'” Peginterferon alfa-2a, like conventional in-
terferon alfa, has a dual immunomodulatory and
antiviral mode of action. In a phase 2, proof-of-
concept study, peginterferon alfa-2a had better
clinical outcomes than did conventional interferon
alfa in patients with HBeAg-positive chronic hepa-
titis B.*®

The current study was designed to assess the ef-
ficacy and safety of three regimens in patients with
HBeAg-positive chronic hepatitis B: peginterferon
alfa-2a monotherapy, peginterferon alfa-2a plus la-
mivudine, and lamivudine monotherapy.

METHODS

STUDY DESIGN
This multicenter, randomized, partially double-
blind study was conducted at 67 sites in 16 countries
in Asia, Australasia, Europe, and North and South
America. The study was conducted in compliance
with the Declaration of Helsinki and with the prin-
ciples of Good Clinical Practice. All patients gave
written informed consent.

Patients were randomly assigned in a 1:1:1 ratio
to receive 180 pg of peginterferon alfa-2a (Pegasys,
Roche) once weekly plus oral placebo once daily,
180 pg of peginterferon alfa-2a once weekly plus
100 mg of lamivudine (Epivir-HBV or Zeftix, Glaxo-
SmithKline) once daily, or 100 mg of lamivudine
once daily. Randomization was centralized and
stratified according to geographic region and ala-
nine aminotransferase levels. The study comprised
48 weeks of treatment and 24 weeks of treatment-
free follow-up.

The study was designed by the sponsor (Roche)
in collaboration with expert hepatologists. Clinical
data were collected by the Peginterferon Alfa-2a
HBeAg-Positive Chronic Hepatitis B Study Group.
The sponsor held the data and conducted the statis-
tical analyses. The principal authors had full access
to the data and vouch for the veracity and complete-
ness of the data and data analysis. All authors made
substantial contributions to the analysis and inter-
pretation of the data and the drafting or revising
of the manuscript. All authors approved the final
manuscript.

PATIENTS
Adults were eligible if they had been positive for
hepatitis B surface antigen (HBsAg) for at least
6 months, were negative for antibodies to HBsAg
(anti-HBs antibodies) and positive for HBeAg, had
an HBV DNA level of more than 500,000 copies per
milliliter, had a serum alanine aminotransferase lev-
el that was greater than 1 but less than or equal to
10 times the upper limit of the normal range, and
had had findings on a liver biopsy within the previ-
ous 12 months that were consistent with the pres-
ence of chronic hepatitis B. Exclusion criteria in-
cluded decompensated liver disease, a coexisting
serious medical or psychiatric illness, a neutrophil
count of less than 1500 per cubic millimeter, a plate-
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let count of less than 90,000 per cubic millimeter, a
serum creatinine level thatwas more than 1.5 times
the upper limit of the normal range, a history of al-
cohol or drug abuse within one year before entry,
and coinfection with hepatitis C or D virus or hu-
man immunodeficiency virus. Previous treatment
for chronic hepatitis B was permitted, but not with-
in the six months before the study.

EFFICACY MEASURES

Efficacy analyses included all randomized patients
who received at least one dose of study medication.
The study had two predetermined primary measures
of efficacy assessed after 24 weeks of treatment-free
follow-up: HBeAg seroconversion (defined by the
loss of HBeAg and the presence of anti-HBe anti-
body) and suppression of HBV DNA to levels below
100,000 copies per milliliter. HBeAg and serum
HBV DNA were measured at a central laboratory
with the use of the AXSYM test (Abbott) and the
Cobas Amplicor HBV Monitor Test (Roche Diagnos-
tics), respectively.

Secondary efficacy measures assessed after 24
weeks of treatment-free follow-up included the
combined response (HBeAg seroconversion, the
normalization of alanine aminotransferase levels,
and the suppression of HBV DNA levels to below
100,000 copies per milliliter), HBsAg seroconver-
sion (defined by the loss of HBsAg and the presence
of anti-HBs antibody), and the histologic response.
Ahistologic response was defined as a reduction of
atleast two points in the modified Histologic Activi-
ty Index score'® as compared with the pretreatment
score. Scores for this index can range from 0 to 24,
with inflammation graded from 0 (none) to 18 (se-
vere) and fibrosis graded from 0 (none) to 6 (cirrho-
sis). Biopsy samples were scored by an independent
histopathologist who was unaware of the timing of
the biopsy or the patient’s treatment assignment.

SAFETY ANALYSIS

Measures of safety included adverse events, hema-
tologic measurements, clinical chemical measure-
ments, and vital signs. The severity of adverse events
was graded on a three-point scale (mild, moderate,
and severe), and causality was determined by the in-
vestigator. Safety was assessed at baseline; at weeks
1, 2, 4, 6, 8, and 12 and every six weeks thereafter
throughout treatment; and as appropriate during
follow-up. Safety analyses included all patients who
underwent randomization and received at least one
dose of study medication and who underwent at

least one safety assessment after the baseline as-
sessment.

RESISTANCE AND GENOTYPIC ANALYSES

HBV DNA was extracted from all available serum
samples from patients in the two lamivudine groups
at the end of treatment (week 48). Mutations in
the tyrosine, methionine, aspartate, and aspartate
(YMDD) motif of the HBV polymerase gene were
identified by means of the INNO-LiPA HBV DR as-
say (Innogenetics).2° Genotyping of HBV DNA was
performed at baseline on serum samples from all
patients by means of the INNO-LiPA HBV Genotyp-
ing assay (Innogenetics).

STATISTICAL ANALYSIS

A sample size of 231 patients per treatment group
provided the study with a statistical power of atleast
80 percent at the 0.0125 level of significance, with
atwo-sided test, to detect a difference in HBeAg se-
roconversion rates of 20 percent versus 34 percent
or HBV DNA response rates (suppression below
100,000 copies per milliliter) of 30 percent versus
45 percent. The sample size was increased to 250
patients to allow for withdrawals. An overall signif-
icance level 0f 0.025 was chosen because of the two
predetermined primary end points. This more strin-
gent overall significance level was adopted for reg-
ulatory reasons. For secondary efficacy measures,
the level of significance was set at 0.05.

The Cochran—Mantel-Haenszel test, stratified
according to geographic region and pretreatment
alanine aminotransferase level, was used to compare
differences in response rates between the treatment
groups. Only if the overall test of the treatment ef-
fectwas significant were pairwise comparisons per-
formed. Fisher’s exact test was used when appro-
priate. For each treatment group, response rates
were computed with corresponding 95 percent con-
fidence intervals. No interim analyses were per-
formed.

Response rates were calculated for all patients
who received at least one dose of study drug, ac-
cording to the intention-to-treat principle. Patients
with missing values at week 72 were classified as
having no response.

RESULTS

CHARACTERISTICS OF THE PATIENTS
Of the 814 patients included in the analyses, 28 of
the 271 patients randomly assigned to receive
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peginterferon alfa-2a monotherapy, 25 of the 271
assigned to peginterferon alfa-2a plus lamivu-
dine, and 42 of the 272 assigned to lamivudine
monotherapy either did not complete treatment

or did not enter or complete the follow-up phase.
Baseline demographic and other characteristics
were similar among the three treatment groups
(Table 1).

Table 1. Baseline Characteristics of the Patients.*
Peginterferon Alfa-2a Peginterferon Alfa-2a
Characteristic plus Placebo (N=271)  plus Lamivudine (N=271)  Lamivudine (N=272)
Male sex — no. (%) 214 (79) 208 (77) 215 (79)
Race or ethnic group — no. (%)t
White 24 (9) 23 (8) 32 (12)
Asian 237 (87) 236 (87) 232 (85)
Black 4(1) 4(1) 3 (1)
Other 6 (2) 8 (3) 5(2)
Age —yr
Mean +SD 32.5+£9.6 31.7+£10.3 31.6+9.7
Median 31 29 30
Range 18-77 18-66 17-65
Weight — kg
Mean +SD 66+13.0 66+14.8 67+14.4
Median 65 64 65
Range 35-128 41-135 40-160
Alanine aminotransferase — IU/liter::
Mean +SD 114.6+114.3 114.9+94.1 102.3+78.4
Median 84.0 81.8 82.1
Range 11.4-1266.0 13.2-642.0 5.9-462.1
HBV DNA — log copies/ml9|
Mean +SD 9.9+2.1 10.1£1.9 10.1+2.0
Median 9.8 9.9 9.8
Range 4.4-16.1 3.1-17.9 3.0-16.0
Bridging fibrosis or cirrhosis — 49 (18) 40 (15) 47 (17)
no. (%)§
Previous use of conventional 30 (11) 32 (12) 32 (12)
interferon alfa— no. (%)
Previous use of lamivudine — no. (%) 31 (11) 24 (9) 42 (15)
Genotype distribution — no. (%)
A 23 (8) 18 (7) 15 (6)
B 76 (28) 82 (30) 73 (27)
C 162 (60) 156 (58) 162 (60)
D 9(3) 11 (4) 17 (6)
E, F, or H 0 3(1) 4(1)
Mixed 1(<1) 1(<1) 1(<1)

* Percentages may not sum to 100 because of rounding.

T Race or ethnic group was generally assigned by the investigator, but in rare instances was clarified with the patient.

1 The upper limit of the normal range is 30 1U per liter.

§ The presence or absence of bridging fibrosis and cirrhosis was assessed by local pathologists.

9§ Log to the base 10 was used.
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