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Background/Aims: Adefovir dipivoxil (ADV) is a nucleotide analogue that is effective against lamivudine-resistant
hepatitis B virus (HBV). The aim of this study was to determine the long-term clinical outcomes after ADV rescue
therapy in decompensated patients infected with lamivudine-resistant HBV.

Methods: In total, 128 patients with a decompensated state and lamivudine-resistant HBV were treated with ADV at a
dosage of 10 mg/day for a median of 33 months in this multicenter cohort study.

Results: Following ADV treatment, 86 (72.3%) of 119 patients experienced a decrease in Child-Pugh score of at least 2
points, and the overall end-stage liver disease score decreased from 165 to 14+10 (mean =+ SD, P<0.001) during the
follow-up period. With ADV treatment, 67 patients (56.3%) had undetectable serum HBV DNA (detection limit, 0.5 pg/
mL). Virologic breakthrough occurred in 38 patients (36.1%) and 9 patients had a suboptimal ADV response. The
overall survival rate was 89.9% (107/119), and a suboptimal response to ADV treatment was associated with both no
improvement in Child-Pugh score (=2 points; P=0.001) and high mortality following ADV rescue therapy (P=0.012).

Conclusions: Three years of ADV treatment was effective and safe in decompensated patients with lamivudine-
resistant HBV. (Clin Mol Hepatol 2014;20:168-176)
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INTRODUCTION

About 350 million people worldwide have chronic hepatitis B
virus (HBV) infection,' and these individuals are at increased risk
of developing hepatic complications, such as cirrhosis, hepatic de-
compensation, and hepatocellular carcinoma (HCQ).2 The ultimate
goals of HBV treatment are to induce remission and to prevent
such complications by sustained suppression of HBV replication.
Interferons, including pegylated interferons, and nucleotide ana-
logues are regarded as standard treatment for patients with
chronic hepatitis B, and nucleotide analogues have been shown
effective and safe in chronically infected patients with decompen-
sated cirrhosis.”"" Treatment with the nucleotide analogue lamivu-
dine has been shown to improve liver function (Child-Pugh class)
and to prolong survival in patients with decompensation.**”*"" |
addition, earlier administration of antiviral drugs (that is, to pa-
tients with Child-Pugh B) leads to better prognosis than later ad-
ministration to patients with poor liver function (that is, Child-
Pugh C)."

Over time, however, most patients experience resistance to
long-term lamivudine therapy.'”" Adefovir dipivoxil (ADV) is an-
other orally bioavailable nucleotide analogue, effective against
wild-type and lamivudine-resistant HBV in vitro and in the clin-
ic."® Now, the outcome of ADV rescue therapy in chronic hepati-
tis patients with lamivudine resistance can be seen in practice
quideline for hepatitis B through many clinical studies.*”* In addi-
tion, short-term treatment with 10 mg/day ADV of patients with
decompensated cirrhosis and lamivudine resistance have been as-
sociated with favorable virologic and biochemical responses.”"
Less is known, however, about the long-term outcomes associated
with ADV rescue therapy in decompensated patients with lamivu-
dine-resistant HBV."” We have therefore assessed long-term clini-
cal outcomes after ADV rescue therapy in decompensated patients

n

infected with lamivudine-resistant HBV.

METHODS AND PATIENTS

This retrospective, multi-center cohort study assessed 128 de-
compensated liver cirrhosis patients with lamivudine-resistant
hepatitis B virus who were treated with ADV 10 mg/day through
the Adefovir depivoxil Compassionate Access Program (ACAP),
starting in May 2003. Between May 2003 and March 2004, total
202 patients were screened at 11 hospitals in Korea. Of these, 74
patients were excluded from the analysis owing to compensated
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hepatic function (n=18), baseline HCC (n=17), post-liver transplan-
tation state (n=16), refusal of informed consent (n=6), and death
before ADV treatment (n=17) (Fig. 1). At the time of this study, no
antiviral therapy other than ADV was available in Korea for treat-
ment of lamivudine-resistant HBV. The presence of lamivudine-re-
sistant HBV was confirmed by restriction fragment length poly-
morphism analysis.” Patients remained in the study until ADV
became available commercially. Decompensation was defined as a
Child-Pugh (CP) score > 7, together with a history of cirrhotic com-
plications, including ascites, variceal hemorrhage, hepatic enceph-
alopathy or spontaneous bacterial peritonitis."”*

Concomitant lamivudine treatment was allowed and was dis-
continued at the discretion of the investigator. Patients with re-
duced renal function were managed by adjusting the dosing inter-
val of ADV, based on creatinine clearance measurements.

Factors assessed at baseline included complete blood chemis-
try; serum electrolyte concentrations; serum ALT, bilirubin, and al-
bumin concentrations; international normalized ratio (INR) for pro-
thrombin time; presence of cirrhotic complications, including
hepatic encephalopathy, ascites, variceal hemorrhage or sponta-
neous bacterial peritonitis; and hepatitis B serology, including HB-
sAg, anti-HBs, HBeAg, anti-HBe, and serum HBYV DNA concentra-
tions (Digene Hybrid Capture Il assay, detection limit, 0.5 pg/mL).
HBV serology, including HBV DNA concentration, and serum elec-
trolytes, including serum creatinine and phosphorus concentra-
tions, were measured regularly. Resistance surveillance for ADV
was not routinely performed. All laboratory data were based on
local references and assessed centrally.

All patients in the study signed the informed consent form be-

‘ Total patients (n=202) ‘

( Exclusion (n=74) )
Compensation (n=18), HCC (n=17),

Post LT (n=16), Refuse Tx (n=6),
Death before Tx (n=17)

‘ Decompensation, total -Median follow-up: 33 months-

(n=128) —
R Liver transplantation
b n=9)

‘ Decompensation without LT ‘

(n=119)
{ )
. ‘ L, I .
ADV treatment <6 Tonths (n=10) ADV treatment >6 months
Death (n=7) (n=109)
Unknown cause (n=3)

p N
_ Treatment discontinuation (n=14)
Treatment continuation Undetectable HBV DNA (n=3)
(n=95) Non-compliance (n=8)

Virologic breakthrough (n=3) )

Figure 1. Flow chart of patients. n, number; HCC, hepatocellular
carcinoma, LT, liver transplantation; Tx, treatment; ADV, adefovir
dipivoxil; HBVY, hepatitis B virus.
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fore enrollment. The study protocol was in accordance with the
ethical guidelines of the 1975 Declaration of Helsinki and was ap-
proved by each Institutional Review Board.

Study endpoint

The end of follow-up was patient death, time of liver transplan-
tation or last visit. Following outcomes were analyzed: changes in
CP scores and model for end-stage liver disease (MELD); the pro-
portion of patients with normalized ALT, serum bilirubin and albu-
min concentrations, and prothrombin time (INR); the proportion of
patients with undetectable serum HBV DNA during ADV treat-
ment; the frequency of liver transplantation and overall patient
survival. Antiviral responses, including virologic breakthrough,
suboptimal response, and virologic relapse, were also evaluated.
Virologic breakthrough was defined as a detectable serum HBV
DNA during treatment after achieving serum HBY DNA undetect-
ability; suboptimal response was defined as sustained detectable
HBV DNA after at least 6 months of continued treatment; and vi-
rologic relapse was defined as an reappearance of detectable se-

rum HBV DNA after discontinuation of treatment.***’

Statistical analysis

Descriptive statistics were reported as mean + standard devia-
tion or median (range) unless indicated otherwise. Cumulative rate
of patient’s events was analyzed using the Kaplan-Meier method.
Changes in biochemical variables from baseline were tested using
a 1-sample t-test and differences between subgroups were com-
pared using the chi-square test, or one way ANOVA test as appro-
priate. Factors associated with clinical outcomes were investigated
using Cox proportional regression analysis. Any variables identi-
fied as significant (P<0.1) in univariate analysis were included in
multivariate analysis. Two-sided tests with P<0.05 were consid-
ered statistically significant. All statistical analyses were performed
using SPSS version 14.0 software (SPSS, Chicago, IL, USA).

RESULTS
Patient characteristics
The baseline characteristics of the 128 patients at the start of

ADV treatment are shown in Table 1. Their mean age was
49.7+8.2 years and 97 patients (76%) were males. One hundred
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Table 1. Baseline characteristics at the time of ADV treatment

Total patients (n=128)

Age (years) 50 (23-71)
Male gender, n (%) 97 (76)
Duration of LAM (months) 37 (6-109)
< 1 year,n (%) 11 (8.6)
1 year<, < 2 year, n (%) 24 (18.7)
2 year<, < 3 year, n (%) 28 (219)
3 year<, n (%) 65 (50.8)
LAM+ADF overlap (months) (n=75) 7.0 (1-25)
Concomitant LAM Tx., n (%)
Switch without overlapping 53 (41.4)
Switch with overlapping 68 (53.1)
Add-on 7 (5.5)
Serum HBV DNA (pg/mL) 236 (0.51-6000)
HBeAg positivity, n (%) 100 (78)

ALT (U/D)
Prothrombin time (INR)
Total bilirubin (mg/dl)

120 (28-2561)
1.5 (1.07-6.23)
3.0(0.65-29.3)

Albumin (g/L) 29 (1.7-4.5)
Serum Creatinine (mg/dl) 0.9 (0.57-11.80)
MELD 15 (9-39)
Child-Pugh score (A/B/C), n (%) 0/76/52 (0/59/41)
History of cirrhotic complication, n (%) 64 (50)
Ascites 24.(19)
Variceal bleeding 18 (14)
Spontaneous bacterial peritonitis 9(7)
Hepatic encephalopathy 13 (10)

Data are given as median (range) or as number of cases (%).

LAM, lamivudine; ADV, adefovir dipivoxil; Tx, treatment; HBV, hepatitis B
virus; ALT, alanine aminotransferase; INR, international normalized ratio;
MELD, model for end stage liver disease.

patients (78%) were positive for HBeAg at baseline and their
mean HBV DNA concentration was 597+1039 pg/ml. None of the
patients had HIV or hepatitis C virus co-infection. The mean dura-
tion of lamivudine treatment prior to ADV treatment was
36.2+17.6 months. Out of total patients (n=128), lamivudine was
stopped after initiation of ADV therapy in 53 patients (41.4%). In
the other 75 patients (58.6%), lamivudine was switched to ADV
therapy with a mean 7.6+5.2 months of overlapping period. Of
these 75 patients, 7 patients maintained lamivudine with concom-
itant ADV until the end of follow-up. Baseline hepatic function
was CP class B in 59% and CP class C in 41%, and their mean
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MELD score was 16.6+5.6 (Table 1).

Clinical efficacy of ADV rescue treatment

Median follow-up period in the 128 patients was 33 months
(range 1-41 months). The analysis of clinical efficacy was ana-
lyzed after excluding patients who received liver transplantation
(n=9) before ADV therapy and who discontinued ADV early
(n=10). Following treatment, CP score decreased by >2 points in
86 patients (78.9%), was unchanged in 16 patients (14.7%), and
increased by >2 points in 7 patients (6.4%). Of the 67 patients
with CP score B at baseline, 57 (85%) improved to CP score A, 6
(9%) remained at CP score B, and 4 (6%) deteriorated to CP score
C. Of the 42 patients with CP score C at baseline, 29 (69%) im-
proved to CP scores A (23, 55%) and B (6, 14%), while 13 (31%)
remained at CP score C (P=0.001) (Fig. 2). Overall mean MELD
score decreased from 16+5 to 14+10 (P<0.001). ALT was normal-
ized in 74%, albumin in 67%, bilirubin in 70% and prothrombin
time (INR) in 67.5%.

Virologic response of ADV rescue treatment

At baseline, all patients had HBV DNA concentrations >0.5 pg/
mL. Throughout ADV treatment period, undetectable HBY DNA
(<0.5 pg/mL) was achieved and maintained in 67 (56.3%). During
the ADV treatment, 38 of 119 (31.9%) showed virologic break-
through during a median follow-up of 33 months; the cumulative
incidence of virologic breakthrough was 6.5%, 15%, and 32.5%
at 12, 24, and 36 months, respectively. Nine of 119 (7.6%) pa-
tients showed a suboptimal response to ADV treatment, as shown
by sustained detectable HBV DNA (>0.5 pg/mL) during a median
33 months (range 1-41 months). Among various clinical factors,
virologic response to ADV (HBV DNA undetectability and virologic
breakthrough vs. suboptimal response, 90.2%, 82.9% vs. 25%;
P=0.001 Odds ratio 3.984 (95% confidence interval (C.l.) 2.262-
7.017) was shown to be independently associated with improve-
ment of CP score (>2 points) by multivariate analysis (Table 2).

The virologic response to ADV treatment (HBV DNA undetect-
ability, virologic breakthrough, suboptimal response) was not as-
sociated with concomitant lamivudine treatment (switch without
overlapping vs. switch with overlapping vs. add-on, P=0.852) or
with the duration of previous lamivudine treatment (P=0.664) and
other baseline characteristics were not different among patients
with different virologic response except ALT level (Table 3). Of 7
patients with add-on ADV-lamivudine treatment, two patient di-
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Figure 2. Change in Child-Pugh class with ADV rescue therapy. (A)
Pretreatment Child-Pugh class B; (B) pretreatment Child-Pugh class C.

agnosed with HCC later had detectable HBV DNA at 6, 14 months
of treatment (1 virologic breakthrough, 1 suboptimal response),
respectively.

Survival

During the study period, nine patients underwent liver trans-
plantation. Among the remaining 119 patients, 12 (10.1%) pa-
tients died. The cumulative 6-month, 1-year and 2-year survival
rates were 95.8%, 94.1% and 89.6% (Fig. 3). Of the 12 patients
who died, all patients except two patients were in CP class C at
their enrollment. Five patients who died within 1-2 months of
treatment without improvement in liver function had baseline
MELD score >25 (Table 4). Two patients with CP class B (MELD
score, 15 and 10, respectively) died at 6 months and 23 months
after treatment, both due to HCC and liver failure. The remaining
five patients died at a median of 17 months (range 6-23 months)
after the start of treatment. These five patients showed unfavor-
able virologic responses; two patients had suboptimal response,
two had virologic breakthrough and one had virologic relapse.

Survival rate following ADV rescue therapy was different ac-
cording to the virologic response to ADV treatment; patient with
suboptimal response to ADV treatment showed significantly lower
overall survival rate than with sustained virologic suppression or
with virologic breakthrough (66.7% vs. 98%, 94.7%, respectively,
P=0.012) (Fig. 4).

Adverse events

ADV was well tolerated in all 128 patients throughout the treat-
ment period, with no serious side effects. During follow-up, the
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Table 2. Factors associated with Child-Pugh score improvement (=2 points) following ADV treatment

. . CP improvement Without CP Univariate analysis Multivariate analysis
Baseline Variables . .
(n=86) improvement (n=23) Pvalue' Pvalue’ OR(95% Confidence interval)

Age (years) 50 (23-71) 51 (38-65) 0.268
LAM duration (months) 32 (6-67) 40 (8-109) 0.100 0418 1.009 (0.988-1.030)
Overlap period (months) 1(0-25) 2(0-19) 0.959
Concomitant LAM Tx., n (%) 0477

Switch without overlapping 40 (46.5) 8(34.8)

Switch with overlapping 0(0) 4(174)

Add-on 46 (53.5) 11 (47.8)
Serum HBV DNA (pg/mL) 241.5 (0.5-6000) 90.8 (2.9-6000) 0465
ALT (IU/L) 145 (32-2561) 99 (28-820) 0.081 0.550 0.999 (0.996-1.002)
Total bilirubin (mg/dL) 3(0.7-22.4) 3.3(09-293) 0.504
Albumin (g/L) 3.0(1.7-4.5) 26(21-43) 0.040 0.903 1.073 (0.348-3.305)
Serum creatinine (mg/dL) 0.9 (0.6-1.5) 0.8 (0.5-11.8) 0.002 0118 1.310 (0.934-1.836)
Prothrombin time (INR) 148 (1.07-3.38) 1.62 (1.18-6.23) 0.001 0.181 1.887 (0.744-4.789)
MELD 15 (9-28) 17 (9-37) 0.001 0.506 0.932 (0.757-1.147)
Child-Pugh score 9 (7-13) 10 (7-13) 0.003 0427 1.242 (0.728-2.118)
Virologic response, n (%) 0.001 0.001 3984 (2.262-7.017)
Sustained virologic suppression 55(63.9) 6(26.1)
Virologic breakthrough 29 (337) 9(39.1)
Suboptimal response 2(24) 6(26.1)

Data are given as median (range) or as number of cases (%).

CP, Child-Pugh scare; OR, odds ratio; LAM, lamivudine; Tx, treatment; HBV, hepatitis B virus; ALT, alanine aminotransferase; INR, international normalized ratio;

MELD, model for end stage liver disease.
"Virologic data was missing in two patients.
'P value was calculated using Cox proportional regression analysis.

mean change in serum creatinine from baseline was 0.04+1.51
mg/dl (P=0.242). Ten of 98 patients (10.2%) showed >0.5 mg/d|
increases in serum creatinine, with 6 patients discontinuing treat-
ment due to death from liver failure. All six of these patients had
baseline CP class C scores and their median MELD score was 22
(range 16-36). In the remaining four patients, the serum creatinine
level did not exceed 1.5 mg/dl and all continued treatment until
the end of follow-up. Serum phosphorus level did not decrease to
less than 2 mg/dl during treatment.

DISCUSSION

This multicenter long-term cohort study assessed the effects of
ADV treatment in 128 decompensated patients with lamivudine-
resistant HBV in an area in which HBV infections are highly en-
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demic. Our findings strongly support previous results, showing
that ADV rescue therapy was associated with virological, serologi-
cal, and CP improvement, as well as with survival benefit in de-
compensated patients with lamivudine-resistant HBV.”™ In the
previous studies, however, the follow-up period was relatively
short (<12 months), and they involved a small number of recruited
patients. In contrast, our patients had more severe liver dysfunc-
tion, all of CP class B (59%) and C (41%), and we used a longer
follow-up period (median, 33 months; range 1-41 months), even
when compared with a recent study of 226 patients, 25% with CP
class A, who were followed for a mean of 37 weeks while await-
ing liver transplantation in the United States.” To our knowledge,
this study is the first to report long-term (approximately 3 years)
results of ADV rescue treatment for decompensated patients with
lamivudine-resistant HBV infection.

Antiviral treatment has been found to improve CP score in de-
compensated patients with HBV-infection.*>*"" We found that

http://www.e-cmh.org
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Table 3. Comparison of baseline characteristics according to the virologic response to ADV treatment

Sustained virologic

Virologic breakthrough

Suboptimal response

suppression (n=67) (n=38) (n=9) Pvalue’

Age (years) 50 (23-66) 50 (27-71) 51 (38-55) 0.999
LAM duration (months) 37 (8-67) 29 (6-109) 37 (8-52) 0.664
Overlap period (months) 1(0-25) 2 (0-19) 10 (0-17) 0.326
Concomitant LAM Tx., n (%) 0.852

Switch without overlapping 28 (41.8) 16 (42.1) 3(33.3)

Switch with overlapping 36 (53.7) 21 (55.3) 5 (55.6)

Add-on 3(4.5) 1(2.6) 1(11)
Serum HBY DNA (pg/mL) 236 (0.5-600) 156.5 (3.3-2752.3) 495 (61-3862.6) 0.596
ALT (IU/L) 117 (28-1680) 240 (49-2561) 64 (52-126) 0.002
Total bilirubin (mg/dL) 2.7 (0.7-20.80) 34 (0.6-22.4) 2.5(0.7-4.) 0.100
Albumin (g/L) 3.1(1.8-4.5) 29(1.7-4.3) 2.8(2.2-43) 0.078
Serum creatinine (mg/dL) 0.90 (0.60-1.50) 09 (0.6-9.8) 0.8 (0.57-1.6) 0310
Prothrombin time (INR) 148 (1.07-3.38) 147 (1.12-2.51) 149 (1.35-2.17) 0.591
MELD 14.5(9-27) 17 (10-28) 14 (10-25) 0112
Child-Pugh score, n (%) 8 (7-13) 9 (7-13) 10 (7-12) 0.162

Class B 49 (73.1) 21 (55.3) 4(44.4) 0.074

Class C 18 (26.9) 17 (44.7) 5(55.6)

Data are given as median (range) or as number of cases (%).

LAM, lamivudine; Tx, treatment; HBV, hepatitis B virus; ALT, alanine aminotransferase; INR, international normalized ratio; MELD, model for end stage liver

disease.
'P value was calculated using one way ANOVA test.

ADV treatment decreased CP score by at least 2 points in 78.9%
of patients, had no effect in 14.7%, and increased CP score by at
least 2 points in 6.4%. We found that 85% of patients with CP
class B at baseline improved to CP class A, whereas 69% patients
with CP class C improved to CP classes A and B, further suggest-
ing that CP class C liver function at baseline is associated with
poor clinical response to antiviral therapy in patients with HBV-re-
lated decompensation. Therefore, similar to baseline liver function
at the start of lamivudine therapy,'" baseline function at the initia-
tion of ADV may predict response to treatment.

In this study, the virologic response to ADV treatment was as-
sociated not only CP improvement but also survival rate following
ADV treatment (HBV DNA undetectability, virologic breakthrough
vs. suboptimal response). Previous study showed that antiviral
therapy has been shown to slow disease progression only in pa-
tients with maintained viral suppression.”* In contrast, failure of
antiviral treatment had no impact on survival of HBV patients
awaiting orthotropic liver transplantation.” The baseline liver
function of patients enrolled in that study, however, was better:

http://www.e-cmh.org

68% of patients had low MELD scores. Interestingly, in the result,
patients with virologic breakthrough following ADV treatment did
not show poor clinical outcome as with suboptimal response. It
may be because the observed duration following virologic break-
through was not long enough to see the clinical consequences.

Out of 12 ADV-treated patients who died during the study peri-
od, 5 patients died within 1-2 months of treatment had baseline
MELD score>25. This finding is consistent with those of previous
studies showing that the pretreatment severity of decompensated
liver cirrhosis is the most important predictor of early mortali-
ty.%”*?" Clinical improvement would not be expected in these pa-
tients because they already had severe decompensation before
ADV treatment. However, other antiviral agent such as tenofovir,
known as more potent antiviral agent in lamivudine resistant HBV
than ADV,””* might suppress viral replication more rapidly and
completely and would result in different outcome in these decom-
pensated patients.

A major concern during antiviral treatment in patients with de-
compensation is the appearance of drug-resistant HBV. In lamivu-
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Table 4. Causes of death in 12 patients who died during ADV treatment

Baseline CP score /Final

Baseline MELD score /Final ~ Follow-up

Patients CP score MELD score i Cause Antiviral response
124 1115 35/35 1 Variceal bleeding NA
148 12/13 25/45 2 Liver failure NA
161 13/15 30/47 1 Hepatorenal syndrome NA
165 13/13 30/36 2 Liver failure NA
170 1214 37/41 1 Liver failure NA
197 I 15/19 6 HCC and liver failure Undetectable HBV DNA
59 12/13 17/30 6 Hepatic encephalopathy  Virologic breakthrough
45 12/13 25/29 12 Hepatorenal syndrome Suboptimal response
42 12/13 22/26 17 Liver failure Virologic breakthrough
14 10/13 16/51 21 Liver failure Suboptimal response
80 9/14 10/21 23 HCC and liver failure Suboptimal response
75 12/13 17/NA 17 Liver failure Virologic relapse

CP score, Child-Pugh score; MELD, model for end stage liver disease; HCC, hepatocellular carcinoma; NA, not available.

1 %
80.0

60.0 |

40.0 +

Cumulative survival rate (%)

20.0 -

0.0

T T T 1
0.00 1.00 2.00 3.00 4.00

Antiviral treatment (year)
Patient at risk 119 106 95 44

Figure 3. Cumulative survival curve of the 119 decompensated
patients infected with lamivudine-resistant HBV who received ADV
rescue treatment (median treatment duration, 33 months).

dine-resistant patients, the cumulative incidence of ADV mutations
24 months after switching from lamivudine to ADV was more than
25%, whereas the 2-year incidence in naive patients receiving
ADV therapy was 3%.""**** Of 67 lamivudine-resistant Korean
patients treated with ADV for 2 years, 9 (25.4%) showed ADV
mutations.” Eight of these nine patients had liver cirrhosis at
baseline, including four with decompensated cirrhosis. Meanwhile,
given that the recent data, most would agree that the standard of
care for lamivudine resistance in HBV would be the addition of a
nucleotide (ex. lamivudine plus ADV or emtricitabine plus tenofo-
vir) rather than the substitution of a nucleotide, particularly in a
decompensated patient in light of recent “consensus” recommen-
dations.” In recent study, ADV resistant rate at 3 years in patients
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with ADV added to lamivudine was 0% compared to 20% in pa-
tients switching to ADV monotherapy.” However, this is retrospec-
tive study and the consensus was not solid in that time. In this
study, 38 of 119 (31.9%) patients showed viral breakthrough dur-
ing a median 33 months of ADV treatment, although genotypic
ADV resistance was not tested in all patients. The viral break-
through rate was relatively high because follow-up period was
long (33 months) and concomitant lamivudine treatment was dis-
continued in most cases. In addition, even in patients with contin-
ued lamivudine treatment, the duration of combination treatment
was too short for the proper evaluation of virologic outcome.

This study had some limitations. Its retrospective, observational
design may lead to possible bias. Moreover, there was few with
combination therapy in which patients were treated with both
ADV and lamivudine. In addition, genotypic mutations conferring
resistance to ADV were not analyzed. Despite these limitations,
our study population clearly reflects the population of patients
with lamivudine-resistant HBV receiving ADV rescue therapy for
decompensation in South Korea, an area highly endemic for HBV.
Although the clinical outcomes of HBV-related decompensated
were serious, there was no evidence to support an alternative
treatment strategy in decompensated patients with lamivudine-re-
sistant HBV. In addition, this cohort study was large number, long-
term follow up study compared to previous studies for decompen-
sated patients with lamivudine resistant HBV."*"

In conclusion, long term ADV treatment was effective and safe
in decompensated patients with lamivudine-resistant HBV with re-
sulted of >2-point decrease in CP score in 72.3% and a virological
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Figure 4. Cumulative survival curves of patients with sustained virologic suppression (n=67), virologic
breakthrough (n=38), and suboptimal response (n=9) who received ADV rescue therapy. Patients with a
suboptimal response to ADV treatment exhibited a significantly poorer overall survival rate than those
with sustained virologic suppression or with virologic breakthrough (66.7% vs. 98% and 94.7%,

respectively; P=0.012).

response rate of 56.3%. However, considering relatively high rates
of early mortality and poor clinical outcome in suboptimal re-
sponder as well as viral breakthrough rate of 31.9% over a median
follow-up period of 33 months, combination treatment with more
potent, less resistant nucleos(t)ide would be better strategy in
these patients. This needs to be validated in further prospective
studies with longer-term follow-up periods.
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