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Abstract
AIM: To determine the efficacy of long-term lamivudine 
treatment of a large number of Japanese patients with 
chronic hepatitis B.

METHODS: In this retrospective, multi-center trial, 
318 Japanese patients with chronic hepatitis B received 
100 mg of lamivudine daily for up to 36 (median 21) 
mo. Virological response was a decline to a serum 
HBV DNA level less than 3.7  log copies/mL. Virological 

breakthrough was defined as the reappearance of a 
serum HBV DNA level to more than 10-fold the minimum 
during treatment.

RESULTS: Lamivudine produced virological response 
in 86.8% of the 318 patients at 6 mo, in 80.2% of 
252 patients at 12 mo, in 69.2% of 133 patients at 24 
mo, and in 53.6% of 28 patients at 36 mo. Forward 
stepwise logistic regression analysis showed an HBV DNA 
level less than 6.8  log copies/mL (P < 0.0001), HBeAg 
negativity (P < 0.0001), a platelet count of 100 × 109/L or 
more (P = 0.0162) at baseline, and a decline of the HBV 
DNA level of more than 3.2  log copies/mL as compared 
with the baseline level at 3 mo after the start of 
treatment (P = 0.0003) to be significantly associated with 
virological response. Among patients with a virological 
response, virological breakthrough was seen in 5.3% 
of 19 patients who responded virologically at 1 mo, in 
20.7% of 203 patients at 3 mo, in 27.5% of 51 patients 
at 6 mo, in 33.3% of 12 patients at 9 mo, and in 100% 
of 3 patients at ≥15 mo. A virological breakthrough was 
found significantly more often in patients with delayed 
virological response.

CONCLUSION: Lamivudine treatment could suppress 
serum HBV DNA in most of the tested Japanese patients. 
Long-term efficacy might be seen in patients without 
HBeAg at baseline, in the absence of cirrhosis, and in 
patients with a decline in HBV DNA level soon after the 
start of treatment.
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INTRODUCTION
Chronic hepatitis B virus (HBV) infection affects 400 
million people worldwide, three-quarters of  whom reside 
in Asia[1]. The morbidity and mortality of  chronic HBV 
infection are a major public health concern. Vertical 
transmission of  HBV is the main cause of  chronic HBV 
infection in the endemic areas of  Asia. In Japan which is 
endemic for HBV infection, transmission can be easily 
prevented by vaccination of  at risk-infants. The prevalence 
of  hepatitis B surface antigen (HBsAg) carriage in the 
general population was reported to be less than 2%[2]. 
However, in areas of  high HBV endemicity, persons with 
HBV-related cirrhosis have an approximately threefold 
higher risk of  hepatocellular carcinoma (HCC) than those 
with chronic hepatitis but without cirrhosis and a 16-fold 
higher risk of  HCC than the carriers in whom the virus 
is inactive[3]. Interferon-alpha (IFN-α) has been approved 
for the treatment of  chronic hepatitis B[4], but it is poorly 
tolerated and effective in only 20%-30% of  patients. 
Since the late 1990s, several studies have demonstrated 
the effectiveness of  the initially available antiviral 
medicine, lamivudine, for patients with chronic hepatitis 
B: HBV DNA suppression, normalization of  alanine 
aminotransferase (ALT), loss of  hepatitis B e antigen 
(HBeAg). Moreover, studies have demonstrated the 
improvement of  hepatic histology by the administration 
of  lamivudine compared to placebo[5-8]. 
    Lamivudine, an oral cytosine nucleoside analog, is the 
(-) - beta-enantiomer of  2’,3’-dideoxy-3’-thiacytidine. 
HBV replicates through a pregenomic RNA intermediate. 
Lamivudine interferes with HBV reverse transcriptase 
(DNA polymerase) activity and causes chain termination 
of  nascent viral DNA, leading to the inhibition of  HBV 
replication[9]. Long-term treatment with lamivudine 
is not an option because it leads to drug resistance in 
most cases[10,11]. Lamivudine treatment, especially for 
chronic HBV-infected patients with cirrhosis, may also 
act as a bridge to more definitive treatments, such as 
liver transplantation. However, in several countries, 
including Japan, liver transplantation is not easily available 
because of  insufficiency of  donors, and even in other 
countries, many patients have to wait for long periods for 
transplantation. Although several non-Asian studies, from 
North America and Europe, have shown the efficacy of  
long-term use of  lamivudine[12,13], few studies have assessed 
the efficacy of  long-term lamivudine treatment of  a large 
number of  Japanese patients with chronic hepatitis B.
    To acquire more data on these issues, 37 Japanese liver 
units involved in the management of  HBV-related chronic 
liver diseases in Kyushu, Japan cooperated in this study. 
The objective of  the present study was to analyze the 
results of  long-term lamivudine administration for the 
suppression of  HBV replication and the clinical outcomes 
of  a large number of  Japanese patients with chronic 
hepatitis B.

MATERIALS AND METHODS
Patients
This retrospective analysis encompassed 318 Japanese 

chronic hepatitis B patients (231 males and 87 females, 
mean age 47.8 years) on lamivudine monotherapy for up 
to 36 (median 21, range 9-36) mo. Clinical features from 
403 HBsAg-positive patients with chronic liver diseases, 
who started lamivudine treatment between December 
2000 and March 2004 in 37 Japanese liver units in Kyushu, 
were recorded in a centralized database. All patients 
were determined to be serum HBV DNA-positive via 
polymerase chain reaction (PCR) assay prior to treatment. 
The diagnosis of  chronic hepatitis and cirrhosis was 
based on a liver biopsy in most patients, if  unavailable, 
on clinical laboratory, and ultrasound data. Eighty five 
patients were excluded from the present analysis because 
of  one or more of  the following reasons: age below 18 
years; positive for antibody to hepatitis C virus or human 
immunodeficiency virus type 1; diagnosis of  HCC within 
3 mo after enrolment; time of  lamivudine treatment within 
9 mo; or treatment with anticancer drugs or corticosteroid 
drugs for other malignancies, such as leukemia, lymphoma 
or autoimmune diseases. Because this was a retrospective 
analysis of  treated patients, there were no predefined 
criter ia for treatment withdrawal or combination 
treatments. Criteria for withdrawal and combination 
treatments after the start of  the treatment were dependent 
upon the strategy used by the physician at each center. In 
the present study, follow-up was stopped for patients who 
discontinued lamivudine treatment or started receiving a 
combination treatment with IFN and lamivudine, or with 
adefovir dipivoxil and lamivudine.

Therapeutic protocol
The patients received lamivudine (Zeffix®, Glaxo Smith 
Kline, UK) orally in a single daily dose of  100 mg. Data 
concerning age, sex, history of  prior IFN treatment, Child-
Turcotte-Pugh (CTP) score, series of  serum laboratory 
testing of  ALT, total bilirubin, albumin, HBeAg, and HBV 
DNA level were collected. Also, we analyzed virological 
(time of  virological response and virological breakthrough) 
and biological events (time of  ALT normalization, ALT 
breakthrough, and hepatitis flare) during the observation 
period. The cl inical events recorded were hepatic 
decompensation (ascites, portal hypertensive bleeding, and 
hepatic encephalopathy) and liver-related death during the 
study period.

Biochemical and virological measurement
Quantification of  serum HBV DNA was performed at 
each center using one of  the following commercial assays 
according to local availability: quantitative PCR assay 
(Amplicor HBV Monitor, Roche Diagnostics, Mannheim, 
Germany), over a detection range from 2.6 (corresponding 
to 400 copies/mL) to 7.5  log copies/mL; or transcription-
mediated amplification and hybridization protect assay 
(TMA-HPA, Chugai Diagnostics, Tokyo, Japan), over a 
detection range from 3.7  log genome equivalents (LGE)/
mL (corresponding to 5 000 copies/mL) to 8.7  LGE/
mL. A decline of  the serum HBV DNA level to less than 
3.7  log copies/mL during treatment was considered as a 
virological response. Virological breakthrough was defined 
as the reappearance of  a serum HBV DNA level to more 
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than 10-fold the minimum during treatment. We analyzed 
whether or not an early decline of  the HBV DNA level at 
3 and 6 mo after the start of  the treatment was related to 
virological response and breakthrough.
    The serum ALT, bilirubin, and albumin levels were 
serially determined using the standard method every 
month before treatment and during the treatment. The 
upper normal limits for the ALT level were slightly 
different in each facility, ranging between 30 and 40 
IU/mL. Normalization with an ALT level 667 or below 
during the treatment was considered as a biological 
response. A deterioration of  ALT to an abnormal level 
after normalization during the treatment was considered 
as an ALT breakthrough. A deterioration of  the ALT level 
more than 10 times the upper limit of  normal (ULN) was 
considered as a hepatitis flare.   

Statistical analysis
Categorical variables were analyzed using χ2 test or 
Fisher’s exact test. The Mann-Whitney U-test was also 
used to compare responders and non-responders with 
regard to various characteristics, when appropriate. The 
Cochran-Armitage’s trend test was used to determine the 
relationship between the increases or decreases in the 
virological breakthrough rates of  patients with virological 
response. Independent factors associated with responders 
were studied using forward stepwise logistic regression 
analysis of  the following variables: age at the start of  
treatment, sex, history of  prior IFN treatment, histological 
staging and grading, pretreatment laboratory data, serum 
pretreatment HBV DNA level, and the median declines 
of  HBV DNA level at 3 and 6 mo after the start of  the 
treatment. Forward stepwise logistic regression analysis 
was performed using a commercially available software 
package (BMDP Statistical Software Inc., Los Angeles, CA, 
USA) for the IBM 3090 system computer. The BMDP 
program LR was used to evaluate the relationship between 
the clinical features and SVR. Using this method, the most 
significant associated variable was entered into the model. 
After adjusting for that variable, the next most significant 
variable was added to the model. Two-tailed P values less 
than 0.05 were considered statistically significant.

RESULTS
Baseline assessment   
The mean age and percentage over 35 years were 
significantly higher in patients with cirrhosis than in those 
without cirrhosis, while the mean ALT level, albumin, and 
platelet counts were significantly higher in patients without 
cirrhosis than in those with cirrhosis. No significant 
differences in sex distribution, total bilirubin, positivity of  
HBeAg, or HBV DNA level were observed between these 
groups (Table 1). This study consisted of  173 HBeAg-
positive and 145 HBeAg-negative patients with a mean 
pretreatment HBV DNA level of  6.8±1.2 (median 7.0) 
log copies/mL. Concerning the relationship between 
HBeAg and HBV DNA level, the mean HBV DNA level 
was significantly higher in HBeAg-positive patients with 
(7.3 ± 1.1 log copies/mL) and without cirrhosis (7.2 ± 1.0 
log copies/mL) as compared with HBeAg-negative 

patients with (6.3±1.2 log copies/mL) and without 
cirrhosis (6.2 ± 1.1  log copies/mL) (both P < 0.0001). No 
significant difference in HBV DNA level, even classified 
by HBeAg status, was observed between patients with and 
without cirrhosis.

Virological and biological efficacy during lamivudine 
treatment period
In analyses of  an early decline of  HBV DNA level by 
lamivudine, the mean declines of  all the studied patients 
were 3.2 ± 1.2 (median 3.2) log copies/mL at 3 mo and 
3.6 ± 1.1 (median 3.8)log copies/mL at 6 mo after the start 
of  treatment. During the treatment period of  up to 36 
(median 21) mo, a virological response was found in 90.6% 
(288/318) patients and ALT normalization was found in 
86.2% (274/318) patients. Of  the 288 with virological 
response, 255 (88.5%) had ALT normalization. Of  the 
remaining 30 without virological response, 19 (63.3%), 
who had achieved virological suppression with a low 
HBV DNA level of  3.7-4.0 log copies/mL by lamivudine, 
had ALT normalization, but 11 (36.7%) had no ALT 
normalization and an HBV DNA level of  more than 4.0  
log copies/mL.
    The mean pretreatment HBV DNA level was 
significantly lower in patients with virological response 
(6.6 ± 1.2  log copies/mL) than those without virological 
response (7.7 ± 0.7 log copies/mL) (P < 0.0001). The 
frequency of  pretreatment HBeAg posit ivity was 
significantly lower in patients with virological response 
(51.0%, 147/288) than those without virological response 
(86.7%, 26/30) (P = 0.0004). No significant differences in 
sex distribution, age, ALT level, platelet count, presence of  
cirrhosis, or CTP score were found between the patients 
with and without virological response (Table 2).
    Lamivudine suppressed serum HBV DNA to less than 
3.7  log copies/mL in 69.2% patients at 3 mo, in 86.8% 
patients at 6 mo, in 80.2% patients at 12 mo, in 69.2% 
patients at 24 mo, and in 53.6% patients at 36 mo. The 
efficacy rate of  virological response decreased with the 
length of  the treatment period of  patients who received 
lamivudine for over 6 mo (Figure 1).
    Of  the 288 patients with virological response, 224 

Table 1 Baseline characteristics of 318 patients 
with chronic HBV infection treated with lamivudine 
(mean± SD)

Number of men (%)
Age  (yr)
Number with 35 yr old and over (%)
ALT (IU/L)
Total bilirubin (mg/dL)
Albumin (g/dL)
Platelet count (mean ± SD) (x104/μL)
Number of HBeAg positivity (%)
HBV-DNA1

Lamivudine treatment (mo)

154 (71.3)
  45.0 ± 11.1
173 (80.1)
320.9 ± 503.3
    1.2 ± 1.3
    4.0 ± 0.4
  16.2 ± 5.3
119 (55.1)
    6.8 ± 1.3
  20.2 ± 8.9

  77 (75.5)
  53.7 ± 9.7
  98 (96.1)  
101.5 ± 95.4
    1.4 ± 1.3
    3.5 ± 0.6
    9.8 ± 4.4
  54 (52.9) 
    6.6 ± 1.2
  21.8 ± 9.7

   0.5168
< 0.0001
   0.0003
< 0.0001
   0.1880
< 0.0001
< 0.0001
   0.8112
   0.1344
   0.1429

                                                              Cirrhosis

Characteristics                                       No            Yes               P
                                                        n  = 216      n  = 102

ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; SD, standard 
deviation 1Logarithmic transformed copies/mL.
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(77.8%) had a sustained virological response, and 64 
(22.2%) had a virological breakthrough. The median 
follow-up time was significantly shorter for patients with 
sustained virological response (18 mo) than those with 
virological breakthrough (27 mo). The frequencies of  
pretreatment HBeAg positivity [65.6% (42/64) vs 46.8% 
(105/224); P = 0.0123] and cirrhosis [43.8% (28/64) vs 
27.7% (62/224); P = 0.0218] were significantly higher for 
patients with virological breakthrough than those without 
a breakthrough (Figure 2). No significant differences in sex 
distribution, age, or pretreatment HBV DNA level were 
observed between these groups.

HBeAg status during lamivudine treatment
Of  the 318 patients, 173 (54.4%) were detected to have 
HBeAg in their sera at baseline. Of  the 173 HBeAg-
positive patients, 82 (47.4%) had clearance of  HBeAg and 
91 (52.6%) continued to have HBeAg during treatment.  
Lamivudine led to HBeAg clearance by 6.9% of  the 
patients at 1 mo, by 24.9% of  the patients at 3 mo, by 
32.9% at 6 mo, by 35.8% at 9 mo, by 37.6% at 12 mo, 
by 45.1% at 18 mo, and by 47.4% at 36 mo, suggesting 

that HBeAg clearance rates increased with the duration 
of  lamivudine treatment (Figure 3). HBeAg clearance 
always occurred after virological response in all the 82 
who cleared HBeAg. No significant differences in sex 
distribution, age, ALT level, platelet count, presence of  
cirrhosis, or CTP score were found between the patients 
with and without HBeAg clearance. Of  the 145 patients 
with HBeAg negative at baseline, no patient reversed 
to HBeAg positive. We observed that the patients who 
cleared HBeAg (79/82, 96.3%) and the patients with 
HBeAg negative at baseline (141/145, 97.2%) had a 
significantly higher virological response rate than those 
without HBeAg clearance (68/91, 74.8%, P = 0.0002, 
P < 0.0001, respectively). 

ALT breakthrough and hepatitis flare during lamivudine 
treatment
Of  the 274 patients with ALT normalization by lamivudine, 
231 (84.3%) had sustained ALT normalization, and 43 
(15.7%) had an ALT breakthrough. Of  the 43 patients 
with an ALT breakthrough, 4 (9.3%) had a hepatitis 
flare: 4 males, 3 with cirrhosis and 1 without cirrhosis, 
and 4 with HBeAg. However, no patient with hepatic 
decompensation, who had marked hyperbilirubinemia, or 
had a liver-related death, was observed in this study. The 

       

Table 2 Virological response of 318 patients with 
chronic HBV infection treated with lamivudine
(mean± SD)

                                                      Virological response

Characteristics                                     No              Yes               P
                                                     n  = 288        n  = 30

207 (71.9)
47.9 ± 11.4
90 (31.2)

  1.3 ± 1.5
  3.9 ± 0.6
14.3 ± 5.9
147 (51.0)
  6.6 ± 1.2

24 (80.0)
46.9 (22-73)
12 (40.0)

  1.1 ± 0.6
  3.8 ± 0.6
13.2 ± 5.8
  26 (86.7)
  7.7 ± 0.7

   0.4624
   0.6453
   0.4403

   0.6895
   0.2381
   0.2624
   0.0004
< 0.0001

Number of men (%)
Age (yr)
Number of cirrhosis (%)
Baseline laboratory data
Total bilirubin (mg/dL)
Albumin (g/dL)
Platelet count (x 104/μL)
Number of HBeAg positivity (%)
HBV-DNA1

ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; SD, standard 
deviation 1Logarithmic transformed copies/mL

Figure 1 Treatment period and virological response rates to lamivudine treatment 
of Japanese patients with chronic hepatitis B virus infection.
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Figure 2 Virological events in all patients during lamivudine treatment period. FU: 
Follow-up period.
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Figure 3 Relationship between treatment period and HBeAg clearance rate during 
lamivudine treatment of Japanese patients with chronic HBV infection.
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time of  ALT changes always depended on the time of  
virological change: ALT deterioration after normalization 
followed an increase in the HBV DNA level in all cases. 
The frequency of  HBeAg positivity at baseline was 
significantly higher in patients with a breakthrough than 
those without a breakthrough [72.1% (37/43) vs 51.5% 
(119/231); P < 0.0001]. No significant differences in sex 
distribution, age, pretreatment HBV DNA level, presence 
of  cirrhosis or CTP score were observed between these 
groups.   

Relationship between early virological response and 
virological breakthrough
Among the 288 with virological response, virological 
breakthrough was seen in 1 (5.3%) of  19 who had virological 
response at one month, in 42 (20.7%) of  203 at 3 mo, in 14 
(27.5%) of  51 at 6 mo, in 4 (33.3%) of  12 at 9 mo, and in 3 
(100%) of  3 at ≥15 mo. Cochran-Armitage’s trend test 
revealed that virological breakthrough was significantly 
more prevalent in patients with delayed virological 
response (P < 0.0001) (Figure 4).  

Factors contributing to virological response and breakthrough
At baseline, an HBV DNA level less than 6.8  log copies/
mL (P < 0.0001), HBeAg negativity (P < 0.0001), and 
platelets count of  100×109/L or more (P = 0.0224) were 
significantly associated with virological response in the 318 
studied patients (Table 3). Of  the treatment factors, an 
early decline of  3.2  or more log copies/mL of  HBV DNA 
at 3 mo after the start of  the treatment was significantly 
associated with the response (P < 0.0001).   

    At baseline, cirrhosis (P = 0.008), HBeAg positivity 
(P = 0.0085), and platelets count less than 100 × 109/L 
(P = 0.0491) were significantly associated with a virological 
breakthrough in the 288 patients with virological response 
(Table 4). Of  the treatment factors, an early decline of  3.8  
or less log copies/mL of  HBV DNA at 6 mo after the 
start of  the treatment was significantly associated with the 
breakthrough (P = 0.0084).   

DISCUSSION   
To our best knowledge, no such large-scale studies as this 
of  lamivudine have been carried out for Japanese chronic 
hepatitis B patients. In this retrospective study, good viro-
logical and biological efficacy for up to 36 mo of  lamivu-
dine treatment was seen in Japanese patients with chronic 
hepatitis B, with no relation to sex, age, or ALT level at 
baseline. The effect was sustained for the patients with 
HBeAg-negative before treatment, absence of  cirrhosis, 
and with an early decline of  the HBV DNA level after the 
start of  the treatment. During the treatment, very few pa-
tients with a hepatitis flare were seen and none with hepat-
ic decompensation, marked hyperbilirubinemia, or liver-re-
lated death were seen in this study. The aims of  treatment 
for chronic hepatitis B are to achieve sustained suppres-
sion of  HBV replication and remission of  inflammation in 
the liver. The antiviral responses for chronic hepatitis B are 
categorized as biochemical (ALT normalization), virologi-
cal (decrease of  HBV DNA to less than 5 log copies/mL 
and loss of  HBeAg), and histological, and as on-therapy or 
sustained off-therapy[14]. Treatment for chronic hepatitis B 
patients seems to be necessary when the HBV DNA level 
exceeds 5 log copies/mL, independent of  ALT activity[11]. 
Lamivudine well inhibited HBV DNA replication in Japa-
nese chronic hepatitis B patients.    
    HBeAg clearance usually predicts long-lasting suppres-
sion of  HBV, reduced infectivity and an improved clinical 
prognosis[15]. In this study, 47.4% of  patients with HBeAg 
at baseline had HBeAg eliminated from their sera. Follow-
up reports of  the multicenter Asian study for Chinese 
patients showed that HBeAg clearance rates increased with 
the duration of  lamivudine treatment, from 17% to 22% at 

Figure 4 Relationship between time of virological response and virological 
breakthrough rate during lamivudine treatment of Japanese patients with chronic 
HBV infection. VR: Virological response.
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Table 3 Forward stepwise logistic regression analysis 
for all independent factors contributing to virological 
response

HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; CI, confidence interval 
of odds ratios 1Logarithmic transformed copies/mL.

Factors                                         Odds ratio    95% CI            P
(At baseline) 
HBV DNA less than 6.81

HBeAg negativity
Platelet count more than 10 0x 109/L
(During treatment)
Decline of HBV-DNA more than 3.21

within 3 mo of the start of treatment

434.7
7.142
4.625

51.13

104.1 - 2000
2.136 - 238.0
1.242 - 17.22

11.21 - 233.0

<  0.0001
< 0.0001
   0.0224

< 0.0001

           

Table 4 Forward stepwise logistic regression analysis 
for all independent factors contributing to virological 
breakthrough

HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; CI, confidence interval 
of odds ratios 1Logarithmic transformed copies/mL.

Factors                                         Odds ratio     95% CI           P
(At baseline) 
Cirrhosis
HBeAg positivity
Platelet counts less than 100 x 109/L
(During treatment)
Decline of HBV-DNA less than 3.91

within 6 mo of the start of treatment

3.527
2.512
2.386

2.358

1.687 - 7.371
1.265 - 4.989
1.003 - 5.676

1.246 - 4.464

0.0008
0.0085
0.0491

0.0084
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12 mo, 27 to 29% at 24 mo, and 33 to 40% at 36 mo[12,16,17]. 
The results of  our study were consistent with those of  
these non-Japanese patient, although the HBeAg clear-
ance rates within 24 mo were relatively high in our study. 
Lamivudine was effective in terms of  HBeAg clearance in 
Japanese chronic hepatitis B patients. Patients successfully 
treated for chronic hepatitis B are less likely to develop 
cirrhosis, liver failure, and HCC in comparison with those 
who do not respond to treatment[18]. A randomized con-
trolled trial of  lamivudine for chronic hepatitis B patients 
demonstrated that HCC incidence was reduced by lami-
vudine antiviral therapy, showing an incidence of  3.9% in 
lamivudine-treated patients and 7.4% in a placebo control 
group, with a hazard ratio of  0.49 (95%CI = 0.25-0.99)[19]. 
For chronic hepatitis B patients, antiviral therapy with 
lamivudine that results in sustained suppression of  HBV 
DNA replication and hepatic necroinflammation may re-
duce the incidence of  HCC.   
    It has been reported that resistance to lamivudine often 
develops after 6 mo of  treatment[10]. The present study 
was limited in its value because we detected viruses resis-
tant to lamivudine. However, in our study, the emergence 
of  resistant viruses could be defined by the virological 
breakthrough (reappearance of  serum HBV DNA levels 
more than 10-fold increase from the minimum). A serious 
drawback of  long-term lamivudine treatment is the devel-
opment of  resistant HBV mutants, i.e., the mutations in a 
tyrosine-methionine-aspartate-aspartate (YMDD) motif  
of  the HBV polymerase gene, associated with increase in 
serum HBV DNA and the ALT level[19]. The present study 
showed that the HBV DNA suppression rates by lamivu-
dine decreased with the duration of  treatment, but that a 
relapse of  biochemical response, ALT breakthrough was 
found only in 15.7% of  patients during these treatment 
periods. Lamivudine treatment withdrawal can cause HBV 
DNA to revert to pretreatment levels, with the relapse of  
clinical hepatitis[20]. With the excellent safety and toler-
ability of  lamivudine, continuous therapy is suggested as 
beneficial[4]. After the start of  phylogenetic analyses, based 
on inter group divergence of  8% or more over the com-
plete HBV nucleotide sequence, seven different genotypes, 
arbitrarily designed A-G, have been recognized[21,22]. Several 
reports have shown geographical distribution of  the geno-
types, with genotypes A and D predominant in Western 
Europe, B and C in South Asia and the Far East, and F in 
South America[21-26]. Due to the geographical distribution 
pattern, HBV genotypes B and C are commonly observed 
in Japan[24-27]. Moreover, Japan is apparently at a geographi-
cal boundary for genotypes B and C, forming a south to 
north gradient in which genotype C is more frequent in 
the south of  Kyushu, and genotype B is more frequent in 
the north of  Tohoku. Interestingly, however, genotype B 
is more frequent in Okinawa, the southern-most area of  
Japan[27]. Our previous epidemiological study of  the Japa-
nese HBV genotype distribution showed that 95% of  the 
patients studied had genotype C[24]. Genotype C has been 
reported to cause more severe liver damage and to have 
lower rates of  HBeAg clearance, which usually indicates 
cessation of  HBV replication and represents a later stage 
of  chronic HBV infection, than genotype B in Japanese 
patients[24-26]. Accordingly, our results were equivalent in 

the response to lamivudine to Japanese HBV genotype C 
patients, although we did not determine the genotyping of  
our patients.   
    Another noteworthy finding of  our study was that pre-
dictive marker of  the efficacy to lamivudine and its dura-
bility were HBeAg negativity and a low HBV DNA level 
at baseline. HBV DNA reappears in serum after cessation 
of  lamivudine treatment because HBV replication within 
the HBV-infected hepatocytes originates primarily from 
the covalently closed circular DNA (cccDNA) of  HBV in 
the liver. Lamivudine appears to have no effect on the level 
of  cccDNA[28]. Liver injury seems to be particularly severe 
and rapidly progressive in HBeAg-negative patients, but 
clinically significant HBV replication persists in them[24]. 
Most HBeAg-negative chronic hepatitis B patients who are 
HBV DNA-positive harbor HBV variants with mutations 
in the precore or core promotor region, which can sup-
press synthesis of  HBeAg[11,26]. The clearance of  HBeAg 
is perhaps a reflection of  a loss of  the cccDNA pool of  
HBV in the liver[29]. The great concern of  clinicians is that 
HBeAg negativity and a low HBV DNA level at baseline 
are significant predictive markers for lamivudine treatment 
in Japanese patients.   
    A previous report on Japanese patients showed that the 
emergence rate of  lamivudine-resistant viruses in patients 
with cirrhosis was higher than those without cirrhosis[28], 
suggesting that a virological breakthrough appears more 
frequently in patients with cirrhosis than those without 
cirrhosis. The present study showed that lamivudine treat-
ment was not so effective or durable in patients with cir-
rhosis and low platelet counts. Clinicians should always 
do close monitoring or use other antiviral drugs because 
hepatitis flare was occasionally severe, especially in patients 
with cirrhosis. The present study also showed that an early 
virological response to lamivudine was predictive of  both 
efficacy and durability, but a lack of  an early virological re-
sponse was found to predict a virological breakthrough. A 
high HBV DNA level reflects a greater pool of  virus and a 
higher rate of  virus replication, thereby increasing the like-
lihood that drug-resistant mutations will be selected. Such 
an early decrease of  viral load after the start of  lamivudine 
might be associated with the lack of  viral resistance.   
    In conclusion, the present study suggests a long-term 
lamivudine treatment to be safe and to result in the reduc-
tion of  serum HBV DNA in most Japanese patients with 
chronic hepatitis B. The efficacy is sustained in patients 
with HBeAg-negative at baseline, absence of  cirrhosis, and 
a reduction of  the HBV DNA level soon after the start of  
the treatment.
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