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ABSTRACT

BACKGROUND
The effectiveness of antiviral therapy in preventing disease progression in patients with
chronic hepatitis B and advanced fibrosis or cirrhosis is unknown.

METHODS

Patients with chronic hepatitis B who had histologically confirmed cirrhosis or ad-
vanced fibrosis were randomly assigned in a 2:1 ratio to receive lamivudine (100 mg per
day) or placebo for a maximum of five years. Of 651 patients, 436 were assigned to re-
ceive lamivudine and 215 to receive placebo. The primary end point was time to disease
progression, defined by hepatic decompensation, hepatocellular carcinoma, spontane-
ous bacterial peritonitis, bleeding gastroesophageal varices, or death related to liver dis-
ease. An independent data and safety monitoring board monitored the progress of the
study and performed interim analyses of the data.

RESULTS

We randomly assigned 651 patients (98 percent Asian and 85 percent male) to receive
lamivudine or placebo. The study was terminated after a median duration of treatment
of 32.4 months (range, 0 to 42) owing to a significant difference between treatment
groups in the number of end points reached. End points were reached by 7.8 percent of
the patients receiving lamivudine and 17.7 percent of those receiving placebo (hazard
ratio for disease progression, 0.45; P=0.001). The Child-Pugh score increased in 3.4
percent of the patients receiving lamivudine and 8.8 percent of those receiving placebo
(hazard ratio, 0.45; P=0.02), whereas hepatocellular carcinoma occurred in 3.9 per-
cent of those in the lamivudine group and 7.4 percent of those in the placebo group
(hazard ratio, 0.49; P=0.047). Genotypic resistance YMDD mutations developed in 49
percentof the patients treated with lamivudine, and the Child-Pugh score was more likely
to increase in patients with these mutations than in the other patients treated with lamiv-
udine (7 percentvs. <1 percent). Overall, 12 percent of the patients in the lamivudine
group and 18 percent of the patients in the placebo group reported serious adverse events.

CONCLUSIONS

Continuous treatment with lamivudine delays clinical progression in patients with chron-
ic hepatitis B and advanced fibrosis or cirrhosis by significantly reducing the incidence of
hepatic decompensation and the risk of hepatocellular carcinoma.
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HRONIC HEPATITIS B IS A SERIOUS

problem worldwide.* Among patients with

active viral replication, cirrhosis will devel-
op in 15 to 20 percent within five years.*3 For pa-
tients with cirrhosis, acute exacerbation can occur,
the disease may progress, and the incidence of
hepatocellular carcinoma is greatly increased (70
to 90 percent of cases of hepatocellular carcinoma
occur against a background of cirrhosis).*> Be-
cause of these complications, five-year survival
rates may be as low as 55 percent.® Ultimately, 40
percent of Asian men with chronic hepatitis B die
of either complications of cirrhosis or hepatocellu-
lar carcinoma.”

Patients with persistent seropositivity for hepa-
titis B e antigen (HBeAg) or an increased serum
alanine aminotransferase level after HBeAg sero-
conversion have a significantly increased risk of
cirrhosis and hepatocellular carcinoma.®** This is
consistent with experimental models showing im-
portant roles for continuing hepatitis B virus (HBV)
replication and the resultant hepatic inflammatory
response in hepatocarcinogenesis.*? Thus, the sup-
pression of HBV and the reduction of necroinflam-
matory activity in chronic hepatitis B may prevent
cirrhosis and, consequently, liver failure and hepa-
tocellular carcinoma.*3

Patients who have a response to interferon ther-
apy have substantially fewer life-threatening liver
complications than those who do not have a re-
sponse,** although the evidence of the effect of this
therapy on the incidence of hepatocellular carcino-
ma is less conclusive.*>” Use of interferon is re-
stricted by cost, side effects, and, among patients
with cirrhosis, the risk of liver failure during a flare
of hepatitis. These limitations do not apply to oral
antiviral agents, such as lamivudine, which can pro-
duce marked viral suppression, reduction of he-
patic necroinflammatory activity,*®*° histologic
improvement of liver fibrosis,>>?* and improved
liver function,? even in patients with decompen-
sation.?>** However, long-term therapy with lamiv-
udine leads to viral breakthrough in some patients,
owing to the emergence of genotypic resistance
tyrosine, methionine, aspartate, aspartate (YMDD)
mutations.?> The possible implications of a re-
sumption of necroinflammatory activity?>2° include
flares of hepatitis, which may lead to liver failure
and death, and a gradual erosion of hepatic func-
tion, which may lead to decompensation or cir-
rhosis.

It has not been possible to devise treatment
guidelines for the subgroup of patients with HBV-
related cirrhosis or advanced hepatic fibrosis.?”*®
Therefore, we conducted a prospective, random-
ized, double-blind, placebo-controlled trial to as-
sess the efficacy of lamivudine in terms of the clin-
ical progression of disease in patients with chronic
hepatitis B and advanced fibrosis or cirrhosis. This
study was conducted at multiple centers in coun-
tries in the Asian—Pacific region, where chronic hep-
atitis B is a major cause of morbidity and mortality
from cirrhosis and where hepatocellular carcino-
ma is a major cause of death.

METHODS

STUDY DESIGN
We planned to conduct this multicenter, centrally
randomized, double-blind, placebo-controlled, par-
allel group study for five years or less. Patients were
randomly assigned in a 2:1 ratio to receive lamivu-
dine (100 mg per day) or placebo within 30 days
after screening. Of 651 patients, 436 were assigned
to receive lamivudine and 215 to receive placebo.
During the double-blind phase, treatment was
stopped for patients who reached a clinically con-
firmed end point (disease progression) or had
HBeAg seroconversion. Patients who reached an
end point were offered open-label lamivudine for
one year, and patients who had HBeAg serocon-
version were followed up after therapy and had the
option to receive lamivudine as an open-label treat-
ment in the event of serologic relapse. If the trial
was terminated according to predefined criteria, pa-
tients were to be offered open-label treatment for
one year.

The data reported in this article are from the
double-blind phase of the study, including follow-
up after treatment, up to the time of termination.

PATIENTS

Patients over 16 years of age with chronic hepati-
tis B were eligible for recruitment if they had been
positive for hepatitis B surface antigen (HBsAg) for
at least six months, were positive for HBeAg or
negative for HBeAg with detectable HBV DNA at
screening, and had had a liver biopsy showing an
Ishak fibrosis score of at least 4 (where 0 indicates
no fibrosis and 6 indicates cirrhosis) at screening
or during the previous two years. Biopsy slides were
reviewed by one centrally appointed independent
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histopathologist who was blinded to the treatment
assignments.

Patients were excluded if they had any of the fol-
lowing: evidence of hepatocellular carcinoma (sus-
picious foci on hepatic ultrasonography at screen-
ing or a rising serum level of alpha-fetoprotein),
a serum alanine aminotransferase level more than
10 times the upper limit of normal, any evidence of
hepatic decompensation (as defined by the study
protocol), autoimmune hepatitis, coinfection with
hepatitis C or D virus or human immunodeficiency
virus, other serious concurrent illness (e.g., alco-
holism, uncontrolled diabetes, or cancer), pancre-
atic amylase or lipase levels more than two times
the upper limit of normal, an elevated serum creat-
inine level, a hemoglobin level of less than 8 g per
deciliter, a white-cell count below 1500 per cubic
millimeter, a platelet count of 50,000 per cubic mil-
limeter or less, treatment with immunomodulato-
ry or chronic antiviral therapy within the 6 months
before screening, treatment with any investigation-
al drug within the 30 days before the study began,
or any previous treatment with lamivudine. Wom-
en who were pregnant were also excluded.

ASSESSMENTS
Patients were assessed at baseline, at the end of
months 1 and 3, and at every three months thereaf-
ter for clinical evidence of hepatic decompensation
or other complications. They were also questioned
about adverse events, concurrent medications, and
study drug accountability; blood was taken for he-
matology and biochemistry profiles; serum sam-
ples were tested for HBeAg, hepatitis B e antibody,
and alpha-fetoprotein; and the prothrombin time
was measured. At baseline and every six months
thereafter, serum was assayed for HBsAg and hep-
atitis B surface antibody, and liver ultrasonogra-
phy was performed. HBeAg seroconversion was
considered confirmed if two consecutive samples
taken atleast a month apart were positive for hepa-
titis B e antibody and negative for HBeAg. Hepatic
ultrasonography and liver biopsy or fine-needle
aspiration were performed as clinically indicated
to investigate or confirm a diagnosis of hepato-
cellular carcinoma.

Serum samples were collected at baseline and
at months 1, 12, 24, 36, 48, and 60 and analyzed
for HBV DNA levels at a central laboratory. HBV
DNA was determined by a branched-chain hybridi-
zation assay (Versant HBV DNA Quantitative Assay,

Bayer Diagnostics, with a lower limit of detection
of 0.7 mEq per milliliter). Results were unavail-
able to the investigators until after the completion
of the study, and serum HBV DNA assays were not
permitted at the investigators’ sites during double-
blind therapy but were allowed after confirmed
HBeAg seroconversion or during open-label lamiv-
udine therapy. Samples collected at baseline, at an-
nual visits, and at the completion of treatment
were also analyzed for the presence of YMDD mu-
tations by polymerase-chain-reaction assay and
restriction-fragment-length polymorphism assay.
Samples collected at all scheduled visits from pa-
tients with clinical end points were also tested for
YMDD mutations.

END POINTS

The primary end point was time to disease pro-
gression, as defined by the first occurrence of any
of the following: an increase of at least 2 points in
the Child—Pugh score (an assessment of the severi-
ty of liver disease [range, 5 to 15, where 5 indicates
good liver function and 15 indicates poor liver func-
tion] calculated on the basis of the serum bilirubin
and albumin levels, the prothrombin time, and the
presence and degree of ascites or encephalopathy),
spontaneous bacterial peritonitis with proven sep-
sis, renal insufficiency, bleeding gastric or esoph-
ageal varices, the development of hepatocellular
carcinoma, or death related to liver disease. Patients
with a first clinical end point were followed for sub-
sequent end points. Any increase in the Child-Pugh
score due solely to laboratory parameters was con-
firmed on two consecutive visits at least one month
apart. For patients with albumin levels below 35 g
per liter or bilirubin levels greater than 34.2 pmol
per liter (2 mg per deciliter) at baseline, confirma-
tory tests were conducted one week after the first
test. Renal insufficiency was defined as a decrease
in creatinine clearance to 50 ml per minute (0.8 ml
per second) or less that was confirmed two times,
atleast one week apart. Hepatocellular carcinoma
was diagnosed on the basis of results of ultraso-
nography, selective arteriography, imaging of he-
patic tumors during the vascular phase, serum
levels of alpha-fetoprotein, or by cytologic or his-
tologic evaluation. The evidence for each end point
was reviewed and confirmed by a blinded clinical
end-points committee composed of three interna-
tionally recognized hepatologists.
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Table 1. Baseline Characteristics of the Patients.*

Characteristic

Male sex — no. (%)
Asian — no. (%)
Age —yr
Median
Range
Child—-Pugh score — no. (%)
5
6
=7
Ishak fibrosis score — no. (%)
4
5
6
HBV DNA — mEq/ml
Median
Range
HBV DNA =0.7 mEq/ml — no. (%)§
Positive for HBeAg — no. (%)
Alpha-fetoprotein — pg/liter
Median
Range
Albumin — g/liter
Median
Range
Alanine aminotransferase — U/liter
Median
Range

Alanine aminotransferase >1 time the upper limit
of normal — no. (%)

Lamivudine Group Placebo Group

(N=436) (N=215)
370 (85) 182 (85)
426 (98) 210 (98)

43 44
17-74 22-71
341 (78) 156 (73)
75 (17) 41 (19)
20 (5) 18 (8)
176 (40) 76 (35)%

127 (29) 55 (26)
133 (31) 84 (39)
11.7 21.5
<0.7-109,800 <0.7-4234
345 (79) 174 (81)
252 (58) 124 (58)
8.6 9.8
0.7-600 1.2-298
42 41
28-54 27-52
70 68
14-959 7-821
338 (78) 171 (80)

SAFETY

All adverse events, regardless of their possible as-
sociation with the disease or study treatment, were
recorded. Adverse events were considered to be se-
rious if the investigator determined that they jeop-
ardized the patient, were life-threatening, or would
result in hospitalization, disability, or death.

DATA AND SAFETY MONITORING BOARD

The data and safety monitoring board consisted
of three independent hepatologists, who were not
members of the end-points committee, and an in-
dependent statistician. The board protected the
ethical interests and safety of the patients by re-

viewing interim analyses. The board was empow-
ered to recommend termination of the study on the
basis of safety concerns or as soon as sufficient ev-
idence indicated that lamivudine was statistically
superior to placebo or that lamivudine did not pro-
vide a significant advantage over placebo.

STATISTICAL ANALYSES

Sample size was determined on the basis of the pri-
mary analysis of time to disease progression. To es-
timate power, the annual rate of disease progres-
sion was assumed to be 20 percent for the placebo
group,®°2% whereas a reduction in this rate of one
third (to 13.3 percent) for the lamivudine group
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Table 1. (Continued.)
Lamivudine Group Placebo Group

Characteristic (N=436) (N=215)
Aspartate aminotransferase — U/liter

Median 52 54

Range 14-686 17-367
Bilirubin — pmol/liter€

Median 13.7 13.7

Range 3.0-50.0 1.7-58.1
Creatinine — pmol/liter||

Median 88 88

Range 35-173 35-135
Hemoglobin — g/dI

Median 14.7 14.6

Range 8.4-19.0 9.2-17.8
Platelet count per mms3

Median 145,000 131,000

Range 14,000-401,000 41,000-360,000
Prothrombin time — sec

Median 12.5 12.8

Range 8.0-23.8 9.8-27.6
White-cell count per mm3

Median 5330 5300

Range 1980-11,600 2200-11,500

* There were no significant differences between the two treatment groups. The patients’ race was recorded by the investi-

gators, on the basis of the interviews and evaluations of the patients.

T The Child—Pugh score (range, 5 to 15, where 5 indicates good liver function and 15 poor liver function) is a measure

of the severity of liver disease.

I The Ishak fibrosis score (range, 0 to 6) is a measure of the degree of fibrosis in liver-biopsy specimens. Scores of 0 to 4 indi-

cate no or moderate fibrosis, and 5 or 6 severe fibrosis or cirrhosis.

§ All patients had detectable HBV DNA at screening; 0.7 meq per milliliter equals approximately 7x105 copies per milliliter.

9§ To convert values for bilirubin to milligrams per deciliter, divide by 17.1.
| To convert values for creatinine to milligrams per deciliter, divide by 88.4.

was considered to be a clinically relevant treatment
effect. This difference corresponds to a hazard ra-
tio of 0.64. For the study to have a power of 90 per-
centat the 5 percent level of significance, with a ra-
tio of 2:1 for the random assignment of patients
to lamivudine or placebo, 240 end points would
need to be observed.3° Assuming a dropout rate
of 25 percent during a five-year period, the num-
ber of patients required overall was estimated to
be 600.

We used a sequential, asymmetric trial with the
triangular test3! to monitor the primary efficacy
end point of time to clinical disease progression.
At each interim analysis, the test statistics were
calculated and compared with straight-line stop-

ping boundaries. At each inspection, the “Christ-
mas tree” correction3? was applied to the contin-
uous boundaries to account for the unpredictable
number and timing of interim analyses.

The first interim analysis was scheduled for 18
months after the completion of patient recruit-
ment, and subsequent interim analyses were to be
performed between 6 and 12 months after the first
interim analysis; the aim was to have approximate-
ly 35 events between interim analyses. The inten-
tion-to-treat analysis included all patients who were
randomly assigned to receive either lamivudine or
placebo. Treatments were compared with the use
of a Cox proportional-hazards model,3* with each
analysis allowing for the covariates of country, sex,
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baseline alanine aminotransferase levels, and base-
line Child—Pugh and fibrosis scores. The data from
patients without end points were censored as of the
date that treatment was stopped (if the data and
safety monitoring board terminated the trial) or at
the last date of available follow-up after treatment
(if the trial was terminated for other reasons). Be-
cause the study was stopped at the second interim
analysis with strict stopping criteria applied at the
first interim analysis, adjustments that had to be
made to the final P values and estimates were neg-
ligible (an increase in the P value of <0.001 and an
increase of <0.002 for the hazard ratio).

The study was conducted in accordance with
good clinical practice and all applicable regula-
tions, including the Declaration of Helsinki (mod-
ified in 1996). Each investigator ensured that the
protocol was reviewed and approved by the local
ethics committee. Written informed consent was
obtained from each patient before enrollment in
the study.

The study was designed by the academic inves-
tigators in conjunction with medical staff from
GlaxoSmithKline. The data were collected by the
investigators and analyzed by GlaxoSmithKline.
Each author had access to the data. This article
was written by a committee consisting of seven
authors (Drs. Liaw, Sung, Chow, and Farrell; and
Mrs. Shue, Mr. Keene, and Dr. Dixon, who are
GlaxoSmithKline employees). The committee mem-

bers vouch for the validity and completeness of
the data and the veracity of the data analysis.

RESULTS

CHARACTERISTICS OF THE PATIENTS

The intention-to-treat population consisted of 651
patients who were randomly assigned to treatment
at 41 sites across Australia, China, Hong Kong, Ma-
laysia, New Zealand, the Philippines, Singapore, Tai-
wan, and Thailand; 436 patients were assigned to
receive lamivudine and 215 to receive placebo. In
each treatment group, 85 percent of the patients
were male and 98 percent were Asian. The treat-
ment groups were also well matched in terms of
age, laboratory results at baseline, and Ishak fibro-
sis scores (Table 1). The median Child—Pugh score
atbaseline was 5 (range, 5 t0 9), and no patient had
evidence of hepatocellular carcinoma, renal insuf-
ficiency, bleeding varices, or spontaneous bacterial
peritonitis at study entry.

STUDY TERMINATION AND END POINTS

At the recommendation of the data and safety
monitoring board, the double-blind phase of the
study was terminated at the second interim analy-
sis, because results had crossed the predefined
boundary for showing efficacy. At this time, 67 pa-
tients had achieved HBeAg seroconversion, 52 had
stopped therapy for other reasons, and 68 end

Table 2. Disease Progression during Double-Blind Treatment and Follow-up after Treatment.*

Lamivudine
Group

Variable (N=436)

Overall disease progression 34 (7.8)%
Increase in Child—Pugh score 15 (3.4)
Hepatocellular carcinoma§ 17 (3.9)
Renal insufficiency 2 (0.5)
Bleeding varices 2 (0.5)
Spontaneous bacterial peritonitis 0
Liver-related death 0

no. of patients (%)

Placebo
Group Hazard Ratio P
(N=215) (95% CI)7 Value
38 (17.7) 0.45 (0.28-0.73) 0.001
19 (8.8) 0.45 (0.22-0.90) 0.02
16 (7.4) 0.49 (0.25-0.99) 0.047
0 — —
3 (1.4) — —
0 — —
0 — —_

* Only one patient reached an end point during follow-up before the termination of the study. Dashes denote not

applicable.

i Hazard ratios were derived from a Cox model adjusted for country, sex, baseline alanine aminotransferase level, Child-
Pugh score, and Ishak fibrosis score. Cl denotes confidence interval, unadjusted for interim analyses.

i Two patients fulfilled two criteria simultaneously at end-point confirmation.

§ When five cases of hepatocellular carcinoma diagnosed during the first year were excluded, the hazard ratio was 0.47

(95 percent confidence interval, 0.22 to 1.00; P=0.052).
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points had occurred. Four additional end points
occurred between the data cutoff for the second in-
terim analysis and termination of the study, a period
of 20 weeks. The median duration of treatment was
32.4 months (range, 0 to 42 months); 71 percent of
the patients had received study medication for at
least 30 months when the study was terminated.

Overall, 72 patients reached clinical end points;
34 of 436 (7.8 percent) in the lamivudine group
and 38 of 215 (17.7 percent) in the placebo group
(P=0.001) (Table 2). An increase in the Child—Pugh
score occurred in 15 patients (3.4 percent) in the la-
mivudine group and 19 patients (8.8 percent) in
the placebo group (P=0.02). Hepatocellular car-
cinoma occurred in 17 patients (3.9 percent) who
received lamivudine and 16 patients (7.4 percent)
who received placebo (P=0.047). There were no
cases of death related to liver disease or spontane-
ous bacterial peritonitis that were not already ac-
counted for by the other defined clinical end points,
and only two cases of renal insufficiency and five
cases of bleeding varices.

Kaplan—Meier estimates of the proportion of
patients with disease progression after three years
are shown in Figure 1. Hepatocellular carcinoma
developed in five patients during the first year of
the study, two in the placebo group and three in the
lamivudine group. Even if these tumors had existed
but had not been detected before study entry, the
exclusion of the patients would not have affected
the result of the primary analysis of time to dis-
ease progression. However, for the time to a diag-
nosis of hepatocellular carcinoma, the hazard ratio
changed from 0.49 (P=0.047) to 0.47 (P=0.052).

The incidence of disease progression in vari-
ous subgroups is shown in Table 3. Covariate mod-
eling of time to disease progression showed that
the factors other than treatment that significantly
affected outcome were the Child—Pugh score at
baseline and the Ishak fibrosis score at baseline. In
both instances, higher scores were associated with
a greater frequency of end points.

YMDD MUTATIONS

Two patients had evidence of YMDD mutations at
baseline, and 5 patients had no samples after base-
line, so data on the emergence of YMDD mutations
during therapy were available for 644 patients. Af-
ter baseline, at least one sample with evidence of
YMDD mutations was found in 209 of 430 pa-
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Figure 1. Kaplan—Meier Estimates of Time to Disease Progression (Panel A),
Time to an Increase in the Child—Pugh Score (Panel B), and Time to a Diagno-
sis of Hepatocellular Carcinoma (Panel C) during Double-Blind Treatment
and Follow-up after Treatment.
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Table 3. Association between Pretreatment Variables and the Incidence
of Disease Progression.
Variable at Baseline Incidence of Disease Progression
Lamivudine Placebo
Group Group
(N=436) (N=215)
no. /total no. (%)
Sex
Male 32/370 (9) 30/182 (16)
Female 2/66 (3) 8/33 (24)
Child—Pugh score
5 16/341 (5) 18/156 (12)
6 9/75 (12) 12/41 (29)
27 9/20 (45) 8/18 (44)
Ishak fibrosis score
<4 8/176 (5) 9/76 (12)
5 11/127 (9) 9/55 (16)
6 15/133 (11) 20/84 (24)
HBeAg status
Positive 15/252 (6) 25/124 (20)
Negative 19/182 (10) 13/91 (14)
HBV DNA
Below the lower limit of quantitation ~ 4/89 (4) 9/41 (22)
0.7-10 meg/ml 14/123 (11) 9/51 (18)
>10-100 megq/ml 6/103 (6) 8/50 (16)
>100 meq/ml 10/119 (8) 12/73 (16)
Serum alanine aminotransferase
<2 times the upper limit of normal ~ 27/274 (10) 25/132 (19)
>2 times the upper limit of normal 7/162 (4) 13/83 (16)
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tients (49 percent) in the lamivudine group and 11
of 214 patients (5 percent) in the placebo group.
Only 5 percent of patients without YMDD muta-
tions had detectable HBV DNA breakthrough, as
compared with 62 percent of patients with YMDD
mutations in the lamivudine group.

Patients in the lamivudine group who had YMDD
mutations were more likely to have an increased
Child-Pugh score than those without YMDD mu-
tations (P<0.001), but they were less likely to reach
an end point than were patients in the placebo group
(P>0.05) (Table 4).

ADVERSE EVENTS

Overall, 12 percent of the patients in the lamivu-
dine group and 18 percent of the patients in the
placebo group reported serious adverse events. The
incidence and nature of adverse events were simi-
lar among patients who received lamivudine and
those who received placebo (Table 5). In addition,
elevations in serum alanine aminotransferase to
levels at least three times as great as the levels at

baseline occurred in 12 percent of patients receiv-
ing lamivudine and 25 percent of patients receiving
placebo.

There were 12 deaths among patients originally
assigned to receive lamivudine and 4 among those
originally assigned to the placebo group. Nine pa-
tients died while they were receiving lamivudine
(seven during open-label treatment with lamivu-
dine), and seven died during follow-up after treat-
ment. Two patients in the lamivudine group died
during double-blind therapy (1 died from preex-
isting lymphoma; the other drowned after a myo-
cardial infarction), and 14 died after a clinical end
pointhad been reached. These 14 deaths were attri-
buted to hepatocellular carcinoma (8 patients)
and an increased Child—Pugh score (6 patients).
Eight of the 10 patients originally assigned to re-
ceive lamivudine who died after reaching a clinical
end point had evidence of YMDD mutations.

DISCUSSION

The most important finding of this study is that
lamivudine reduces the risk of liver complications
for patients with chronic hepatitis B and cirrhosis
or advanced fibrosis. The magnitude of protection
conferred by lamivudine is substantial, with a reduc-
tion of approximately 50 percent in disease pro-
gression during a median period of 32 months of
treatment.

The study was stopped early because the large
and significant difference between the treatment
groups with respect to the primary end point (time
to disease progression) met the predefined effica-
cy criteria for termination. Treatment differences
for individual end points were a secondary con-
sideration, but the results showed significant dif-
ferences between the two treatments with respect
to both an increase in the Child—Pugh score and
the incidence of hepatocellular carcinoma. Stud-
ies with longer follow-up and more potent or sus-
tained therapy would be required to establish the
full potential of antiviral therapy as a strategy to
prevent liver cancer, to measure the potential im-
provements in survival, and to identify the sub-
groups of patients who would obtain the greatest
benefit from treatment.

Chronic hepatitis B is a highly variable disease
in which factors such as the age of the patient, the
duration of infection, the immune response of the
host, and the viral genotype influence the activity,
rate of progression, and severity of liver disease.

N ENGL J MED 351;15 WWW.NEJM.ORG OCTOBER 7, 2004

Downloaded from www.nejm.org on November 23, 2009 . For personal use only. No other uses without permission.

Copyright © 2004 Massachusetts Medical Society. All rights reserved.



LAMIVUDINE FOR CHRONIC HEPATITIS B AND ADVANCED LIVER DISEASE

Although our study was not powered for reliable
subgroup analysis, pretreatment variables related
to disease progression were high fibrosis scores
and Child-Pugh scores at baseline. This is consis-
tent with the high rates of hepatocellular carcino-
ma observed among patients with advanced stages
of liver disease.?3

The main reservation about the long-term use
of lamivudine has been the emergence of YMDD
mutations, which has occasionally been associated
with severe, and even fatal, flares of hepatitis.?>3*
In light of this uncertainty, the finding that treat-
ment with lamivudine for a median period of 32
months reduces the rates of hepatic decompensa-
tion and hepatocellular carcinoma without increas-
ing the number of serious adverse events is impor-
tant. Even among patients who developed YMDD
mutations, clinical end points occurred less fre-
quently than among patients receiving placebo.
However, patients with YMDD mutations were more
likely to have an increase in the Child—Pugh score
and to die for reasons related to clinical end points
than were those patients who did not have YMDD
mutations. This may be because the resumption of
viral replication restores the potential for facilitat-
ing disease progression. The long-term effects of
lamivudine on disease progression are not known.
Since the present trial was started, treatment with a
combination of adefovir dipivoxil and lamivudine
has been shown to suppress replication of YMDD
mutations and improve liver function in patients
with hepatic decompensation.3®> The adverse ef-
fects of YMDD mutations may be overcome by the
addition of adefovir dipivoxil, but we did not assess
this possibility in our population. The potential ad-
verse effects of lamivudine treatment must be con-
sidered in any therapeutic plan.

In summary, this multicenter, prospective, ran-
domized, double-blind, placebo-controlled trial of
lamivudine in patients with chronic hepatitis B and
cirrhosis or advanced fibrosis showed that lamivu-
dine decreased progression of the disease, thereby
reducing clinically important complications. In par-
ticular, treatment with lamivudine approximately
halved the rate of hepatic decompensation during
32 months of continuous treatment and appeared
to have similar efficacy in reducing the rate of hep-
atocellular carcinoma. The emergence of YMDD
mutations reduced the benefit of lamivudine but
did not negate it, despite the occurrence of more
end points due to decompensation among patients
with YMDD mutations than among those without

N ENGL J MED 351;15
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Table 4. Incidence of Clinical End Points According to Evidence of YMDD
Mutations.
Placebo
Group
Clinical End Point Lamivudine Group (N=214)
Negative Positive
forYMDD forYMDD
Mutations Mutations
(N=221) (N=209)
number (percent)
Total 11 (5) 23 (11) 38 (18)
Increase in Child—Pugh score =2 1(<1) 14 (7) 19 (9)
Hepatocellular carcinoma 8 (4) 9 (4) 16 (7)
Table 5. Incidence of Adverse Events during Double-Blind Phase.
Lamivudine Placebo
Group Group P
Variable (N=436) (N=215) Value*
no. (%)
Death 2 (<1) 0 0.89
Any serious adverse event 54 (12) 38 (18) 0.09
Any adverse eventf 335(77) 178 (83) 0.11
Ear, nose, or throat infections 97 (22) 44 (20) 0.67
Abdominal discomfort or pain 77 (18) 43 (20) 0.54
Malaise or fatigue 65 (15) 42 (20) 0.17
Headache 64 (15) 21 (10) 0.10
Cough 62 (14) 15 (7) 0.008
Diarrhea 33 (8) 29 (13) 0.03
Viral respiratory infections 39 (9) 21 (10) 0.84

* P values were calculated on the basis of the two-sided Fisher’s exact test.
7 The adverse events shown are those that occurred in at least 10 percent of the
patients in a treatment group.

the mutations. Our results provide the opportunity
to develop strategies to achieve even better out-
comes for patients with chronic hepatitis B and
cirrhosis or advanced fibrosis by means of sus-
tained viral suppression by minimizing or prevent-
ing the effects of drug resistance.
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