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et al., 1999]. Another study reported a close correlation
between the level of intrahepatic HCV-RNA and severity
of steatosis [Rubbia-Brandt et al., 2000]. In the present
study, no significant clinicopathological parameter
(including serum HCV-RNA levels, fibrosis, and body
mass index) was identified in non-sustained virological
response patients with low-grade and high-grade stea-
tosis. Thus, the results failed to establish a link between
IFN-resistance and hepatocyte steatosis.

It is also not clear whether the virological character-
1stics of HCV play any pathogenic role in the derange-
ment of lipid metabolism, and hence contribute to
hepatocyte steatosis. Experiments conducted in vitro
and in transgenic mice suggested that HCV core protein
and NS5A region might be involved in the pathogenesis
of lipid accumulation [Barba et al., 1997; Moriya et al.,
1997; Shi et al,, 2002]. On the other hand, Rubbia-
Brandt et al. {2000] reported that steatosis might be a
morphological expression of viral cytopathic effect in
patients infected with HCV genotype 3, but that anal-
ysisofthe HCV core protein failed to identify a sequence
specially associated with the development of steatosis
[Rubbia-Brandt et al., 2000]. No study has investigated
the effects of HCV core protein and NS5A region on IFN
efficacy in patients with hepatocyte steatosis. In this
context, the relationship between amino acid substitu-
tions in HCV core protein/NS5A region and the grade
of hepatocyte steatosis was analyzed in the present
study in IFN-resistant patients. However, the analysis
showed no specific amino acid substitutions in these
regions that could establish a role for hepatocyte
steatosis in IFN-resistance. It should be noted, however,
that the present study was based on a small group of
patients and sequence analysis of the defined regions
should be investigated in large-scale studies to confirm
the present findings.

BIFN israrely used and is not licensed outside Japan.
It wasreported previously that the type of IFN (o, vs. B) is
not a predictor of sustained virological response to IFN
monotherapy in 394 patients infected with genotype 2a,
based on multivariate analysis [Akuta et al., 2002], and
accordingly when the present study was designed, it was
thought that the type of IFN should not affect the
outcome of patients infected with genotype 2a. Inciden-
tally, based on data from Toranomon Hospital, the
frequency of B IFN-related adverse events seems to be
lower than those by o IFN, especially in elderly patients
(unpublished data). Therefore, the use of B IFN rather
than o IFN is recommended at least for elderly patients.

In conclusion, the present study of patients infect-
ed with HCV genotype 2a suggested that hepatocyte
steatosis is possibly associated with excessive iron
storage, and that it might be an important predictor
of the efficacy of IFN monotherapy. Further studies
should be performed to investigate whether hepatocyte
steatosis associated with HCV genotype 2a might be
also a predictor of other treatments, including IFN-
ribavirin combination therapy and pegylated IFN.
In this study, amino acid substitutions associated with
IFN-resistance specific for hepatocyte steatosis could

Akuta et al.

not be identified, and large-scale studies should be
conducted to confirm the present findings. Further
analysis of IFN-resistance mechanisms should be con-
ducted in future studies taking into consideration
pharmacokinetic, viral, and host-related factors.
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Abstract

Objective: Comparison of virological and biochemical
relapse in patients with chronic hepatitis B, based on
continuation or discontinuation of lamivudine monother-
-069 apy. Methads: In Japanese genotype C-dominant hepati-
-07¢ tis B patients, 25 patients who stopped treatment at nor-

-071 mal levels of alanine transferase (ALT) were retrospec-
-072 tively compared with 75 patients who continued treat-
073 ment. Both groups were matched for age, sex, and
-074 observation period after start of treatment. We investi-
075 gated the relapse rates, and evaluated predictive factors
ig7e for relapse and efficacy of retreatment of the discontin-
077 uous group. Results: Virological and biochemical relapse
078 occurred significantly earlier in the discontinuous than
079 continuous group, and the peak levels and ratios of peak
080 to pretreatment levels of serum bilirubin and ALT after
081 relapse were not significantly different between the two
-082 groups. Multivariate analysis identified three indepen-
083 dent factors at discontinuation of treatment associated
-084 with early biochemical relapse: HBeAg positivity, pres-
085 ence of liver cirrhosis, detection of basic core promoter
086 mutant. Normalization of ALT levels with retreatment.
087 occurred in 62.5% of patients, but 2 HBeAg-positive
088 patients retreated after the emergence of YMDD motif
-089 mutant developed severs relapse with hyperbitirubi-
090 nemia. Conclusion: Our results in Japanese patients with
-0 genotype C-dominant hepatitis 8 suggest that discontin-
-092 uation of lamivudine monotherapy, and retreatment af-
693 ter the emergence of YMDD mutant should be given
094 attention,

085 EE— . Copyright ©2004 5. Karper AG, Base)
{

098 introduction

-101 Lamivudine, an oral cytosine nucleoside analog clini-
102 cally used for the treatment of chronic hepatitis B virus
103 (HBV) infection, potently inhibits HBV replication by
104 interfering with HBV reverse transcriptase activity [1-4],
105 and results in a marked decrease of HBV DNA and serum
106 transaminase levels, seroconversion of HBe antigen

RIS Ao 1Y

<107 {HBeAg) to anti-HBe, and histopathological improve-
108 ment[4-9).
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The optimal duration of lamivudine administration
for HBV-infected patients is still controversial for two
main problems; drug resistance and sustainability of the
response to treatment. In particular, there is a need to
evaluate short-term treatment with respect to post-treat-
ment safety and the sustainability of responses, and long-
~term treatment with regard to biochemical relapse (break-
125 through hepatitis) associated with the emergence of
-126  YMDD motif mutant {10-17]. The American Associa-

127 tion for the Study of Liver Diseases practice guidelines
-128 suggested that lamivudine could be discontinued in pa-

129 tients who had completed one year of treatment and had
-130 persistent HBeAg seroconversion on more than one occa-
131 sion determined 2-3 months apart [18]. However, this is
-132 not completely evaluated in Japanese genotype C-domi-
133 nant hepatitis B patients,

-134 The present study was designed to deal with the follow-
-135 ing three issues: (1) To compare the virological and bio-
136 chemical relapse rates according to the continuation or
137 termination of lamivudine monotherapy, and to compare
138 the risk of biochemical relapse after the termination of the
139 treatment and breakthrough hepatitis during long-term
140 treatment; (2) to determine the independent predictive
141 factors at discontinuation of treatment that contributed to
142 early biochemical relapse in discontinuous patients, and
-143 (3) to evaluate the efficacy of retreatment with lamivu-
144 dine monotherapy.

147 Patients and Methods

148 Fatients

149 Lamivudine therapy was provided to 394 consecutive patients
-150 with chronic hepatitis B who tested positive for HBs antigen at Tora-
154 nomon Hospital between September 1995 and December 2002,
152 Among these, 269 patients started lamivudine monotherapy at
153 abnormal alanine transferase (ALT) levels (normal for ALT, 6-
-154 50 1U/) and were able to achieve ALT normalization during treat-
155 ment, 2nd were enrolled in this retrospective study. The latter group
156 consisted of 25 patients who stopped the lamivudine monotherapy
57 during ALT normalization (discontinuous group) and 244 patients
58 who did not stop the lamivudine movotherapy (continuous group),
-159 and the discontinuation or not of lamivudine during ALT normaliza-
160 tion was selected at their own request. To compare the cumulative
161 virological and biochemical relapse rates between the discontinuous
162 group and continuous group, all 25 patients of the discontinuous
163 group entered this study elong with 75 patients of the continuous
164 group. The latter group was selected from among the 244 because
165 they matched patients of the discontinuous group with respect to sex,
-166 age, and observation period after the start of Jamivudine monothera-
167 py. They had been confirmed to have hepatitis by liver biopsies, were
168 free of decompensated liver cirrhosis and hepatocellular carcinoma.
169 Coinfection and superinfection with hepatitis A, C, and delta viruses,
170 and human immunodeficieacy virus were ruled out serologically or
-171 genomically using commercially available kits or conventional paly-
172 merase chain reaction (PCR)-based assays. None of the patients had
-173 a history of other liver discases, such as autoimmune hepatitis, alco-
(74 holic liver disease, and metabolic disease.
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- Patients were given a dose of 100 mg of lamivudine once a day.
he median period of treatment in the discontinuous group (0.72
ars, range; 0.10-5.6 years) was significantly shorter than that of the
continuous group (1.8 years, range; 0.71-7.6 years, p < 0.0001). The
median obscrvation period after the commencement of lamivudine
therapy was not significantly different based on the matching of the
two groups, and the periods were 2.1 years (range; 0.68-7.9 years) in
the discontinuous group and 1.8 years in the continuous group
(range; 0.71-7.6 years). In the discontinuous group, the median
observation period after discontinuation of lamivudine therapy was
1.4 years{range; 0.15-6.7 years). With regard to the observation peri-
od, patients of the discontinuous group who received ariother course
of lamivudine treatment for biochemical relapse and those of the
continuous group who received additional interferon treatment for
biochemical relapse, were treated as censored data at the time of
lamivudine retreatment and additional interferon treatrent in the
statistical analysis of cumulative relapse rates. The clinical character-
istics of enrolled patients are summarized in table |, and those of
discontinuation are shown in table 2. -

Methods

Our study compared virological and biochemical relapse in con-
tinuous and discontinuous lamivudine monotherapy groups, and
determined the independent predictive factors at discontinuation
that contributed to early biochemical relapse in the discontinuous
group. Furthermore, we also evalnated the efficacy of retreatment
with lamivudine monotherapy. Patients in whom ALT levels became
abnormal (>50 [U/) after a period of ALT normalization were
defined as biochemical relapsers. Patients in whom levels of HBYV
DNA re-clevated after the minimum levels, ignoring undetectable
HBY DNA levels, were defined as virological relapsers, Especially,
virological relapse during lamivudine treatment associated with the
emergence of YMDD motif mutant were defined as DNA break-
through, and biochemical relapse assaciated with DNA breakthrough
were defined as breakthrough hepatitis, Clinical and laboratory
assessments were performed at least once every month before, dur-
ing, and afler treatment. Adverse effects were monitored clinically by
a detailed interview and medical examination at least once every
month. Patient compliance with treatment was evaluated by a ques-
tionnaire,

Blood samples were obtained at least once every month before,
during, and after treatment, and were analyzed for various laboratory
dats including ALT levels, HBY DNA levels, and the presence of
YMDD motif mutant. The serum samples were stored in aliquots at
-80°C until use, HBs antigen and HBeAg/cAb were determined by
radioimmunoassay {Abbott Diagnostics, Chicago, Ill., USA). HBV
DNA was measured by transcription-mediated amplification and
hybridization protect assay (TMA-HPA) (Chugai Diagnostica, To-
kyo, Japan). The lower and upper limits of detection of TMA-HPA
are § X 103and 5 x 108 viral genomic equivalents (GEYml, respec-
tively. HBY genotype was determined using a previously reported
method {19, 20]. Antibody against HCV was detected with a third-
generation enzyme-tinked immunoassay (Ortho Diagnostic Japan,
Tokyo). YMDD motif mutant was detected using the sensitive PCR-
restriction fragment length polymorphism [21].
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{iver biopsy specimens were obtained percutaneously or at lapa-
§copy using a modified Vim Silverman needle of 2 mm internal
iameter (Tohoku University style, Kakinuma Factory, Tokyo).
Fach specimen was scored according to the system of Desmet et al.
[22].

" This study was conducted in accordance with the guidelines of
the Declaration of Helsinki and its subscquent amendments, and
informed consent was obtained from ecach patient. The study was
approved by the Human Ethics Committee of Toranomon Hospital,

Nucleotide Sequencing of HBV Basic Core Promater

(nt 1762/1764) and Precore (nt 1896)

Nucleotide sequences of HBV were compared with the prototype
sequences of the HBV genotype C [19]. HBY DNA was extracted

262 with a Smitest EX & R kit (Genome Science, Tokyo). Nucleic acids
-263 were amplified by nested PCR using the following primers. Nucleo-
264 tide sequences of basic core promotor (BCP) nt 1762/1764 and pre-
265 core (PC) nt 1896: The first-round PCR was performed with BCP-F7
266 [sense, 5-TGC ACT TCG CTT CAC CTC TG-3 (nt 1580~1599)]
267 and BCP-R8 [antisense, 5-TAA GCG GGA GGA GTG CGA AT-¥
268 (nt 2295-2276)) primers, and the second-round PCR. with BCP-F5
269 {sense, $-GCA TGG AAA CCA CCG TGA AC-3 (nt 1606~1625)]
270 and BCP-R6 {antisense, 5-ATA CAG AGC AGA GGC GGT AT-¥
2N (nt 2014~1995)) primers. All samples were initially denatured at
-2 95°C for 4 min. Thirty-five cycles of amplification were set as fol-
273 lows; denaturation for | min at 94°C, annealing of primers for 2 min
274 at 55°C, and extension for 3 min at 72°C with an additional 7 min
-275 for extension. Then 1 i of the first-round PCR praduct was trans-
276 ferred to the second-round PCR reaction. Other conditions for the
m second-round PCR were the same as the first-round PCR, except that
378 the second-round PCR primers were used instead of the first-round
219 PCR primers, The amplified PCR products were purified by the QIA
280 quick PCR purification kit (Qiagen, Tokyo) after agarose gel electro-
-281 phoresis and then used for direct sequencing. Dideoxynucleotide ter-
-282 mination scquencing was performed with the ABI PRISM Dye Ter-
283 minator Cycle Sequencing Ready Reaction kit (Applied Biosystems,
-284 Perkin-Elmer, Chiba, Japan). To avoid false-positive results, the pro-
-285 cedures recommended by Kwok and Higuchi [23] to prevent con-
-286 tamination were strictly applied to these PCR assays. No false-posi-
287 tive results were observed in this study.

289 Statistical Analysis

290 The x? test, Fisher's exact probability test, and Mann-Whitney's
291 U test were used to compare the background characteristics between
292 groups. The cumulstive virological and biochemical relapse rates
<293 were calculated using the Kaplan-Meier technique, differences be-
-294 tween the curves were tested using the log-rank test. Statistical analy-
295 ses of virological and biochemical relapse periods according to the
296 mode of monotherapy (continuous and discontinuous groups) were
-2917 calculated using the period from the start of lamivudine monothera-
298 py, and those concerned with the characteristics of the discontinuous
f,_99 group were calculated using the period after discontinuation of the
300 teeatment. Stepwise Cox regression analysis was used to determine
30t independent predictive factors at discontinuation of lamivudine
-302 monotherapy that contributed to carly biochemical relapse after dis-
303 continuation of the treatment. We also calculated the odds ratios and
304 95% confidence intervals. Potential predictive factors associated
30S with early biochemical relapse included the following ten varisbles at
-306 discontinuation of treatment: sex, age, histological stage, HBV geno-
307 type, levels of HBY DNA, HBeAg, pattern of BCP and PC, presence
308 of YMDD motif mutant, and duration of lamivudine therapy. Each
-309 variable was transformed into categorical data consisting of two sim-
-310 pie ordinal numbers for univariate and multivariate analyses. Yari-
=311 ables that achieved siatistical significance {(p < 0.05) or marginal sig-
-312 nificance (p < 0.10) on univariate analysis were tested by multivar-
-313 iate Cox proportional hazard model to identify significant indepen-
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jeait factors. Statistical comparisons were performed using the SPSS
oftware (SPSS, Chicago, lIl.,, USA). All p values <0.05 by the two-
tailed test were considered significant.

Results

Virological and Biochemical Relapse

Virological relapse occurred in 24.0% (18 of 75 pa-
tients) of patients of the continuous group and 84.0% (21
of 25) of the discontinuous group. The cumulative viro-
logical relapse rates of the continuous and discontinuous
group were 12.3 and 54.1% at the end of one year after the
commencement of lamivudine monotherapy; 26.0 and
70.8% at 2 years; and 30.1 and 87.8% at 3 years, respec-
tively. Virological relapse in the discontinuous group
emerged significantly earlier than the continuous group

"~ (p< 0.0001; log-rank test) (fig. .I‘A).

Biochemical relapse occurred in 22.7% (17 of 75
patients) of patients of the continuous group and 68.0%

(17 of 25 patients) of the discontinuous group. The cumu- .

lative biochemical relapse rates of the continuous and dis-
continuous group were 4.27 and 32.2% at the end of one
year after commencement of lamivudine monotherapy;
26.5and 61.9% at 2 years; and 33.9 and 66.7% at 3 years,
respectively. Biochemical relapse in the discontinuous
group emerged significantly earlier than in the continuous
group (p = 0.0011; log-rank test) (fig. 1B).

YMDD mutants were not detected in any of the pre-
treatment serum samples. Emergence of YMDD motif
mutant was noted in 29.3% (22 of 75 patients) of patients
of the continuous group and 12.0% (3 of 25 patients) of
the discontinuous group. In the continuous group, all of
18 virological relapsers showed DNA breakthrough asso-
ciated with the emergence of YMDD motif mutant, and
all of 17 biochemical relapsers showed breakthrough hep-
atitis associated with DNA breakthrough.

ALT and Bilirubin Levels after Biochemical Relapse

or Emergence of YMDD Motif Mutant

The peak levels of serua ALT and bilirubin after bio-
chemical relapse, and the ratios of peak levels to pretreat-
ment were not significantly different between continua-
tion or discontinuation groups (table 3). Likewise, the
peak levels of serum ALT and bilirubin after the émer-
gence of YMDD motif mutant, and the ratios of peak lev-
els to pretreatment were also not significantly different
between the twa groups (table 3).

- 519 -
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ctors Associated with Early Biochemical Relapse

1fier Discontinuation of Lamivudine Monotherapy

“The cumulative biochemical relapse rates of the dis-
ontinuous group were 48.0, 64.8, 69.2, and 69.2% at the
“end of 0.5, 1, 2, and 3 years after discontinuation of lami-
vudine monotherapy, respectively. Potential predictive
factors associated with early biochemical relapse after dis-
continuation of treatment were explored in 25 patients of
the discontinuation group. In univariate analyses, the fol-
lowing six factors tended to or significantly influenced the
early biochemical relapse: HBeAg (p = 0.0048), levels of
HBYV DNA (p = 0.039), pattern of BCP (p = 0.026), pat-
tern of PC (p = 0.033), age (p = 0.083), and liver cirrhosis
394 (p = 0.096). In multivariate analysis using these factors,
~395 HBeAg (p = 0.0035), liver cirrhosis (p = 0.0052), and pat-
-196 tern of BCP (p = 0.015) were independent significant pre-
397 dictors of early biochemical relapse after discontinuation
398 of the treatment (table 4). The odds ratio of liver cirrhosis
399 was 16.1 compared with the absence of cirrhosis. The
400 odds ratio of HBeAg-positive was 5.61 compared with
-401 HBeAg-negative. The odds ratio of detectable BCP mu-

402 tant virus was 3.93 compared with undetectable BCP
403 mutant virus.

405 Retreatment for Biochemical Relapse after

406 Discontinuation of Lamivudine Monotherapy

=407 Eight of 17 patients, who showed relapse after the ter-
408 mination of the treatment, received another course of
409 lamivudine monotherapy at the same dose after a median
410 stop (no treatment) period of 0.61 years (range, 0.15-1.8
411 vears). The median period of retreatment was 1.1 years
312 {range, 0.14-2.7 years). Six of these patients were HBeAg-
413 positive, and the remaining 2 were HBeAg-negative at the
414 commencement of retreatment. Five of 8 (62.5%) patients

-415 successfully showed normalization of ALT level and dis-
416 appearance of HBV-DNA after retreatment; of whom 2
417 were HBeAg-negative (100%) and 3 were HBeAg-positive
<418 (50%). The other 3 patients, who did not show normaliza-
419 tion of ALT, were HBeAg-positive, and especially 2

420 " patients showed HBeAg reversion, Furthermore, in 2 of
-421 the latter 3 nonresponders, lamivudine therapy was ter-
-422 minated following the emergence of YMDD motif mu-
423 tant, and both developed severe biochemical relapse (a

-424 rise in ALT level to = 300 IU/, accompanied by the eleva-
-425 tion of total bilirubin level to = 2.0 mg/dl) during retreat-
426 ment. In particular, one of them developed severe relapse
427 despite HBeAg seronegative conversion and was HBV
428 DNA undetectable for one year (fig. %) In summary, 5 of
5429 6 patients (83.3%) without YMDD motif mutant at dis-

430 continuation could achieve ALT normalization again
431 with retreatment, but 2 of 2 patients with YMDD motif
432 mutant developed severe biochemical relapse during re-
-433 treatment. Hence, retreatment with lamivudine mono-
434 therapy was effective, but tended to be not very effective
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for HBeAg-positive patients retreated after the emergence
of YMDD muotif mutant.

Discussion

Previous studies reported that the estimated half-life of
-451 hepatocytes infected with HBV was 10-100 days, suggest-

452 ing that prolonged administration of lamivudine for a
453 period longer than one year might be needed to clear HBV
454 in the liver by turning over most of cccDNA-containing

455 hepatocytes [24, 25]. However, a recent report by Ryu et
456 al. [26] showed that HBV DNA and HBeAg reappeared in
457 31 and 16% of their patients, respectively at 2 years after
458 the termination of lamivudine, even when HBY DNA
459 and HBeAg had been persistently negative for 2 years or
460 more, Based on these findings, they suggested that long-

2461 term additional administration of lamivudine might en-
462 hance the durability of lamivudine-induced HBeAg sero-
463 conversion [26]. Our results of the discontinuous group

464 also indicated higher cumulative biochemical relapse
-465 rates of 64.8 and 69.2% at 1 and 2 years after discontinua-

466 tion, similar to the Korean report (relapse rates, 37.5 and
467 49.2%at | and 2 years) [27], although this might be due to
468 the criteria used for the definition of the discontinuous
469 group, regardless of HBeAg seroconversion and inclusion
470 of subjects who were HBeAg-negative at the start of the
471 treatment.

472 With regard to long-term treatment, while continued
473 disease suppression, or even HBeAg seroconversion, still
-474 occurred in some patients, in others, breakthrough hepati-
475 tis associated with the appearance of YMDD mutant may
476 occur. Severe breakthrough hepatitis has been reported
477 despite the continuation of lamivudine [{28-32], even
478 though previous studies showed that YMDD mutants are
7_379 less replication-competent compared with the wild-type,
180 and are associated with lower HBV DNA levels compared

481 with pretreatment HBV DNA levels (4, 5, 33-37]. We
482 have recently reported that 3-year lamivudine therapy
483 induced histopathological improvement regardless of the
484 appearance of YMDD mutants, associated with DNA
485 breakthrough and breakthrough hepatitis, and suggested
486 the benefit of long-term treatment [38]. '

487 In our study based on patients matched for age, sex,
488 and observation period, the cumulative virological and
489 biochemical relapse rates were cornpared according to the
490 continuation or not of lamivudine monotherapy. Our
491 results showed that the relapse rates in the discontinuous
492 group emerged significantly earlier than the continuous
493 group. Furthermore, the peak levels of serum ALT and
494 bilirubin and the ratios of peak {o pretreatment levels
495 were not significantly different between the continuation
196 and discontinuation groups, regardless of the emergence
197 of YMDD motif mutant. To our knowledge, this is the
198 first report based on matched patients* backgrounds that
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ipares the virological and biochemical relapse rates
ording to continuation or discontinuation of lamivu-
ine monotherapy. _

One limitation of our study is the small number of
: patients, the use of various treatment periods, and differ-
ences in the discontinuation criteria regardless of HBeAg
seroconversion in the discontinuous group. Large-scale
prospective studies of each group should be conducted in
the future to confirm these findings.

Previous studies showed that HBeAg-positivity, old
age, high pretreatment viral loads, and the presence of PC
mutant at the start of the treatment might affect the bio-
chemical relapse after treatment [39-41). Our study based
on multivariate analysis-evaluated various aspects of clin-
-522 icopathological characteristics at the termination of treat-

523 ment, and identified HBeAg-positivity, liver cirrhosis,
-524 and detectable BCP mutant virus as independent signifi-
~525 cant determinants of early biochemical relapse. Muta-
526 . tions in BCP, increase viral replication and enhance dis-
329 ease activity [42, 43], and are also associated with HBV
528 genotype C and a longer duration of infection (including
329 the higher age, and more advanced liver disease) [44].
530 These results suggest that the presence of BCP mutant and
<531 liver cirrhosis might indicate the more active state of dis-
532 ease, and might be the responsible factors of an early
-533 relapse. In our study, the majority of patients of the dis-
534 continuous group were Japanese patients infected with

535 HBY genotype C and were positive for a family history of
- 536 HBY infection (namely, genotype C patients with the lon-

337 ger duration of infection), and thus the presence of BCP
538 mutant together with genotype C and a longer duration of
539 infection might explain the higher viral replication and
540 biochemical relapse after treatnient in endemic areas of
541 HBV genotype C infection, such as Japan and Korea,

=542 where most HBV infection is considered to be transmit-
543 ted vertically [27]. To our knowledge, this is the first

344 report of early post-treatment biochemical relapse based
345 on characteristics at discontinuation of lamivudine
<546 monotherapy. Previous reports in the United States indi-
1547 cated that viral suppression was maintained after the ter-
548 mination of treatment [45]. The discrepancy between the

<549 USA reports and our results are probably due to the dif-
-550 ferences in HBV genotypes, duration of infection, and fol-

551 low-up period after the termination of treatment. Further
552 studies of a large group of patients are required ta clarify
~553 whether the patients’ characteristics including HBV geno-
554 type and duration of infection affect the early virological
-555 and biochemical relapse after the termination of lamivu-
556 dine monotherapy. '
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tution of lamivudine monotherapy is usually
n controlling exacerbations in patients who
experienced breakthrough and may result in sub-
et HBeAg seroconversion [39], but the benefits of

reatment are usually transient in patients with break-
hit ugh since YMDD mutant rapidly reappears (often

ithin weeks) when lamivudine is resumed [46, 47]

ecanse of possible persistence of YMDD mutant over

Jong periods after the cessation of therapy [48]. In the

present study, 83.3% of patients without YMDD motif
mutant at discontinuation achieved ALT normalization
again with retreatment, but all (100%) patients with
YMDD motif mutant developed severe biochemical re-
lapse during retreatment. These results suggest that care
should be exercised in the management of patients in
whom lamivudine is first discontinued then used again,
especially those who show the emergence of YMDD motif
mutants.
In conclusion, the present study indicates that the dis-
continuation of lamivudine monotherapy for Japanese
genotype C-dominant hepatitis B should be followed care-
fully for virological and biochemical relapses. Further
praspective studies are necessary to determine the true
risk of post-treatment relapse by discontinuation and
breakthrough hepatitis by continuation of long-term
treatment. However, it should be stated here that it would
be difficult to perform such studies based on ethical
grounds. Interferon therapy and new nucleotide analogs
{for example, adefovir dipivoxil and entecavir) have been
recently shown to be effective in patients with YMDD
mutants induced by long-term lamivudine administration
[49-52].. Thus, new combination therapies of antiviral ~
drugs or alternative drugs are expected to appear in the
future.

(]
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n 920 after the commencement of treatment, Virological and biochemical
n921 relapse in the discontinuous group emerged significantly eatlier than
922 in the continuous group.
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Fig 2. Clinical summary of a 34-year HBeAg-positive male patient
infected with HBY-genotype C complicated with livér cirrhosis. The
patient was treated with lamivudine monotherapy for 2.8 years,
which resulted in HBeAg negativity and a decrease in HBV DNA to
undetectable levels as measured by TMA-HPA for one year or more,
despite the emergence of YMDD motif mutant (YIDD type). After
tbe discontinuation of lamivudine, however, the patient developed
severe biochemical relapse, during retreatment of lamivudine mono-
therapy. The case was later controlled when combination therapy of
lamivudioe and IFN-a was used. HBV DNA was indicated by
branched DNA signal amplification technology (Chiron Corp., Eme-
cyville, Calif., USA) to show the viral loads of higher ranges, and the
resulls were expressed as 10° genomic equivalents per millilitre
(MEqg/ml). Thick line = HBY DNA level, thin line = ALT level,

Y/

NCRD

- 527 -



" 973

977
978

983

023
024
025
026
027
028

JTVI59XA89/156.10.2004 / BOIS / ZUSS/ TY: B

Intervirology 759, Akuta

o 15

" Tahle 1. Clinical characteristics of enrolled patients

Discontinuous group Continuous group p value

(n=25) (0=13)
Age, years® 33(18-75) 34 (20-75) matched
Sex, male/female 19/6 5718 matched
Period of observation® 2.1(0.68-7.9) 1.8(0.71-7.6) matched
HBY DNA, LGE/ml® 7.6{(<3.71w>8.7) 7.5(«3.7t0>8.7) NS
HBeAg, number of positive 20(80.0%) 45 (60.0%) N§
HBY genotype, number of C 22(88.0%) 61 (81.3%) NS
Liver cirrhosis® 2(8.0%) 3(4.0%) NS
Family history of liver discased 18 (72.0%) 59 (78.7%) NS
T-Bil, mg/dl* 0.7 (0.3-20.7) 0.7 (0.3-10.5) NS
ALT, 1U/2 97 (51-3,168) 150(53-2,274) NS
Albumin, g/di* 3.9 (2.8-4.3) 3.8(2.5-4.8) NS
Cholinesterase, ApH?* 1.0(0.6-1.5) 1.1(0.5-1.1 NS
Duration of lamivudine therapy, years® 0.72(0.10-5.6) 1.8(0.71-7.6) <0.0001

Data expressed as median (range).

Period of follow-up after the start of lamivudine therapy.

Scoring according to the system of Desmet et al. [22].

Fanily history of positivity for hepatitis B surface antigen including third-degree relatives.

a n o o

LGE = Logarithm of genome equivalent per millilitre; T-Bil = total bilirubin; ALT = alanine transferase (normal

range < 50 1U/1), NS = not significant.
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Abbreviations, as in table 1, BCP = Basic cope-promoter.P
at = nucleotide, W = wild type (BCP{A1762G1764.)PC;

.

Tahte 2. Charactenstics of patients at discontinuation of lamivudine
monotherapy

Number 25

Sex, male/female 19/6

Age, yearst 34 (19-75)
Number of cirrhosis 2(8.0%)
HBYV genotype, number with genotype C 22 (88.0%)
Family history of liver diseased 18 (72.0%)
HBeAg, number of positive 9(36.0%)
HBV DNA, patients with <3.7 LEG/ml 18(72.0%)
T-Bil, mg/dl 0.7(0.3-1.3)
ALT, IU/MR 23(10-50)
BCP nt 1762/1764 (W/M/mi/N) 51812110
PC nt 1896 (W/M/mi/N) 10/3/2110
Presence of YMDD motif mutant 3(12.0%)
Duration of lamivudine therapy, years? 0.72(0.10-5.6)

Data expressed as median (range), or number of patients.
®  Family history of positivity for hepatitis B surface antigen includ-
ing third-degree relatives,
¢ One patieot was PCR-negative with serum sample at stop of
treatment, but had been already detected before stop.,

90); M = mutant type; mi = mixed type of wild AR THUCETL virus;
PCR-negative.
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Table 3. Comparison of ALT and T-Bi} .
levels after biochemical relapse and the
emergence of YMDD motif mutant

between patients who continued and those

who discontinued lamivudine monotherapy

Discontinuous group  Continuousgroup  p value

Biochemical relapse cases (o = 34) 17 17 ==

Peak T-Bil, mg/dl* 0.9(0.5-3.8) 1.1(0.5-4.9) N3

Peak ALT U/ 384(191-1,480) 538(67-1,736) NS

T-Bil rati 1.5(0.3-3.5) 2.0(0.2-12.3) NS

ALT rati 39(1.0-18.7) 3.5(0.1-10.8) N§
YMDD motif mutant cases (n=25) 3 22 o=

Peak T-Bil, mg/d1* 2.1(0.7-3.8) 1.1(0.5-4.9) NS

Peak ALT JUM 441 (50-638) 236 (26-1,736) NS

T-Bil m% 1.0 (0.3-3.5) 18(0.1-123) QNS &

ALT rati 5.9(0.6-11.2) 1.7 (0.1-10.8) @ (

*  Data expressed as median (range).
For abbreviations, see table 1.

®

Table 4. Predictors of early biochemical
relapse after lamivudine monotherapy,
determined by multivariate analysis

>
the yatios ojf /96@# leve,

To /W/Weﬁ P,

Factors Category Qdds ratio (95% P
confidence interval)
Histology 1: no cirrhosis 1
2: cirrhosis 16.1 (2.30-113)
HBeAg 1: negative 1
2: positive 5.61(1.77-17.8)

Basic core promoter
(A1762G1764)

1: undetectable mutant
2: detectable mutant

1
3.93(1.31-11.8)

Variables that achieved statistical significance (p < 0.05) on multivariate Cox proportion-

al hazard model are shown.

—End —
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Favorable Efficacy of Long-Term Lamivudine
Therapy in Patients With Chronic Hepatitis B:
An 8-Year Follow-Up Study

\

Norio Akuta,* Fumltaka Suzuki,’ Yoshlyukl Suzuki,’ Hltoml Sezaki,’ Tetsuya Hosaka,!
Takashi Someya, Masahiro Kobayashl, Satoshi Saitoh,! Yaqul Arase,’
Kenji Ikeda,! Mariko Kobayashi,? and Hiromitsu Kumada'

IDepartment of Gastroenterology, Toranomon Hospital, Tokyo, Japan
Liver Research Laboratory, Toranomon Hospital, Tokyo, Japan

The long-term efficacy of lamivudine therapy in
patients with hepatitis B virus (HBV) infection is
still not clear. In this study, 20 non-cirrhotic
Japanese patients infected with HBV received
lamivudinetherapy formorethan 1yearandwere
followed for a median period of 8.5 years (range,
6.7-8.7 years). The rates of HBe antigen {(HbeAg)
negative, HBV-DNA undetectable, and alanine
aminotransferase (ALT) normal level at the start
of lamivudine were 55%, 25%, and 20% and 85%,
80%, and were 80%, respectively, at the last visit,
including patients who received additional treat-
ment. The values at the last visit tended to and
were significantly higher than those at the start.
The values improved at the last visit regardless
of the emergence of YMDD motif mutant and
continuation of lamivudine. YMDD mutant and
biochemical relapse with mutant virus (break-
through hepatitis}) appeared in 65% and 45%
during follow-up, respectively, but severe break-
through hepatitis occurred in only 5%. Further-
more, 80% of patients who received additional
treatment for breakthrough hepatitis, regardless
of continuation of lamivudine, were ALT normal
level at the last visit, in contrast to 25% untreated.

HBsAg clearance occurred in two patients of the

discontinuous lamivudine group with non-verti-
caltransmission, who were relatively young. One
was infected with HBV genotype C with break-
through hepatitis and the other had no YMDD
mutant and was infected with genotype D, a
rare type in Japan. None developed cirrhosis or
hepatoceliular carcinoma (HCC) during follow-
up. Our results suggest that fong-term lamivu-
dine therapy improves long-term prognosis,
especially when additional treatment for break-
through hepatitisis used. J. Med. Virol. 00:1-8,
2005. © 2005 Wiley-Liss, Inc.

KEY WORDS: YMDD motif mutant; HBV geno-
type; breakthrough hepatitis;

© 2005 WILEY-LISS, INC.

HBsAg clearance; hepatoceliu-
lar carcinoma

INTRODUCTION

Lamivudine, an oral cytosine nucleoside analog clini-
cally used for the treatment of chronic hepatitis B
virus (HBV) infection, potently inhibits HBV replication
by interfering with HBV reverse transcriptase activity
[Doong et al., 1991; Dienstag et al., 1995; Nevens et al.,
1997, Laiet al., 1998), and results in marked decrease of
HBV-DNA and alanine aminotransferase (ALT) levels,
seroconversion of HBe antigen (HBeAg) to anti-HBe
(HBeAb), and histopathological improvement [Laiet al.,
1998; Dienstag et al., 1999; Suzuki et al., 1999; Liaw
et al., 2000; Schalm et al., 2000; Leung et al., 2001;
Akuta et al., 2003a). However, lamivudine-resistant
HBV strains (YMDD motif mutant) have been reported
in long-term lamivudine therapy, and the emergence of
such mutant virus results in re-elevation of HBV-DNA
(DNA breakthrough) and ALT (breakthrough hepatitis)
[Tipples et al., 1996; Bartholomew et al., 1997; Laiet al.,
1998; Dienstag et al., 1999; Liaw et al., 2000; Schalm
et al., 2000; Leung et al., 2001; Yuen et al., 2001; Akuta
et al., 2003a,b].

The optimal duration of lamivudine therapy for HBV-
infected patients is still controversial for two main
reasons; drug resistance and sustainability of the
response to treatment. In particular, there is a need to
evaluate short-term treatment with respect to post-
treatment safety and the sustainability of the response
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