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ABSTRACT 

 

The Fate of Chronic Hepatitis B in the Era of Antiviral Therapy 

 

Yoon Hea Park 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Sang Hoon Ahn) 

 

Background/Aims: Chronic hepatitis B (CHB) can progress to cirrhosis and 

hepatocellular carcinoma (HCC), either of which can lead to a liver-related 

death. The progression of liver disease in hepatitis B virus (HBV) infection 

is fostered by active virus replication. Recently, antiviral therapy with 

minimal side effects have become available to achieve sustained suppression 

of HBV replication, thereby preventing cirrhosis, hepatic failure, and, 

ultimately, HCC. The aim of this study is to reappraise the clinical courses 

regarding disease progression in the era of antiviral therapy for Korean CHB 

patients who were potential candidates for antiviral therapy. 

Methods: Between 2001 and 2005, treatment-naïve CHB patients without 
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cirrhosis were enrolled and followed-up for at least 5years. During follow-up 

period, patients have received antiviral therapy according to the Korean 

Association for the Study of the Liver (KASL) guideline, if indicated. 

Ultrasonography and laboratory and clinical assessment were performed 

regularly. Primary endpoints were development of cirrhosis, or hepatic 

decompensation, HCC, or liver-related deaths, which were examined using 

Kaplan-Meier method. 

Results: Of 360 patients, 323 (89.7%) received antiviral therapy such as 

lamivudine (70.6%), entecavir (8.7%), or telbivudine (6.5%). During a 

median follow-up period of 94 months, cirrhosis developed in 29 (8.1%) 

patients, hepatic decompensation in 4 (1.1%) patients, and HCC in 15 (4.2%) 

patients. The annual incidence of cirrhosis, hepatic decompensation, and 

HCC were 1.05%, 0.14%, and 0.53% per person-year, respectively. Age was 

an independent prognostic factor for developing cirrhosis (hazard ratio [HR] 

1.075; 95% confidence interval [CI] 1.037–1.116), whereas those for 

developing HCC were age (HR 1.060, 95% CI 1.012–1.111) and progression 

to cirrhosis (HR 17.470, 95% CI 5.081–60.063). 

Conclusions: In the era of antiviral therapy, the overall clinical courses of 

patients with CHB in Korea have been much improved since the introduction 
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of lamivudine in 1999. However, older age and cirrhosis still remain risk 

factors for HCC.  
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Yoon Hea Park 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Sang Hoon Ahn) 

 

I. INTRODUCTION 

Hepatitis B is a major global health problem and the most serious type of viral 

hepatitis. Worldwide, an estimated two billion people have been infected with the 

hepatitis B virus (HBV) and more than 240 million have chronic liver infections. 

About 600,000 people die each year due to the acute or chronic consequences of 

hepatitis B.
1
 Chronic hepatitis B virus infection (CHB) can progress to cirrhosis and 

hepatocellular carcinoma (HCC), either of which can lead to liver-related death.  

The progression of liver disease in HBV infection is fostered by active virus 

replication. In studies of the natural history of patients with CHB before the era of 

antiviral therapy, the incidence rate of cirrhosis in the overall population with CHB 

was reported to range from 2% to 7% annually, depending on viral replicative 
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status.
2-6

 In particular, disease progression is markedly accelerated in patients with 

active viral replication by up to 15%–20% within 5 years.
3, 6

 Accordingly, the 5-year 

overall survival rate for patients with chronic hepatitis with piecemeal (periportal) 

necrosis with or without fibrosis (formerly referred as “chronic active hepatitis”) 

(86%) is much lower than that for patients with chronic HBV infection (97%).
7
 The 

REVEAL study group reported that elevated serum HBV DNA level is a strong risk 

predictor of cirrhosis and HCC, independent of hepatitis B e-antigen (HBeAg) 

status and serum alanine transaminase (ALT) level.
8, 9

 Therefore, HBV elimination 

or permanent HBV suppression should theoretically reduce the risk or slow the 

progression of liver disease. 

From this viewpoint, the aim of antiviral therapy is to achieve sustained 

suppression of HBV replication, thereby preventing cirrhosis, hepatic 

decompensation, and, ultimately, HCC. The availability of oral antiviral therapy 

with minimal side effects has changed the paradigm of hepatitis B treatment. A 

multicenter, prospective, double-blind, randomized controlled trial indicated the 

beneficial effects of continuous treatment with lamivudine in patients with CHB; 

treatment was confirmed to delay clinical progression, such as the development of 

advanced fibrosis or cirrhosis, the development of hepatic decompensation, and 

HCC.
10

 Recently, more effective and less resistance-prone antiviral agents, such as 

entecavir and tenofovir, have become available to treat HBV infection.
11-15
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Furthermore, various combination therapies have been evaluated for use in patients 

with resistant strains. The success of antiviral therapy may eventually lead to a 

complete revision of the natural history of CHB. However, data on the clinical 

course of patients with CHB in the era of antiviral therapy are lacking. 

Here, the aim of this study is to reappraise the clinical courses regarding disease 

progression during antiviral therapy in Korean patients with CHB who were 

potential candidates for antiviral therapy. 

 

II. PATIENTS AND METHODS 

1. Study population

From January 2001 to December 2005, treatment-naïve CHB patients without 

cirrhosis were considered eligible for this study and were followed for at least 5 

years at Severance Hospital, Yonsei University of Medicine, Seoul, Korea. All 

patients had been positive for hepatitis B surface antigen and detectable serum HBV 

DNA for at least 6 months. Patients were excluded if they had any of the following 

factors at enrollment: prior antiviral therapy; history of concurrent malignancy, 

including HCC; severe concomitant disease (heart failure, respiratory failure, or 

end-stage renal disease); co-infection with hepatitis C or D virus or human 
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immunodeficiency virus; immunosuppression (organ transplantation or 

immunosuppressant use); and severe alcoholism. 

In accordance with the guidelines of the Korean Association for the Study of the 

Liver (KASL), patients who met both of the following criteria underwent antiviral 

therapy: (1) serum HBV DNA level ≥ 20,000 IU/mL for HBeAg-positive CHB or 

serum HBV DNA level ≥ 2000 IU/mL for HBeAg-negative CHB, determined by 

polymerase chain reaction and (2) serum aspartate aminotransferase (AST)/ALT > 

two times the upper limit of normal (ULN). In addition, when moderate to severe 

inflammation or significant fibrosis was confirmed through liver biopsy, antiviral 

therapy was commenced at the attending physician’s discretion, even in patients 

with serum AST/ALT level < 2× ULN .
16

  

The study protocol conformed to the ethical guidelines of the 1975 Declaration of 

Helsinki and informed consent was obtained from each participant or responsible 

family member after fully explaining possible complications in clinical practices.  

2. Diagnostic criteria and definition of clinical events 

We defined evidence of cirrhosis as one of following: (1) cirrhosis confirmed by 

biopsy; (2) overt clinical manifestations of decompensation (Child–Pugh class B); 

(3) in the case of compensated liver function, current or past history of cirrhosis-

related complications (e.g., ascites, varices, or hepatic encephalopathy); or (4) 
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platelet count < 100,000/mm
3
 with ultrasonographic findings suggestive of cirrhosis, 

including blunted or nodular liver edges accompanied by splenomegaly (>12 cm).
17

 

Hepatic decompensation was defined as the occurrence of any one of the following: 

ascites development, hepatic encephalopathy, variceal hemorrhage, and 

deterioration of liver function to Child–Pugh class B or C.  

Diagnosis of HCC was made based on the guidelines proposed by the Korean 

Liver Cancer Study Group.
18

 Patients were considered positive for HCC if they had 

one of the following: 1) serum α-fetoprotein (AFP) > 400 ng/mL and positive 

findings on at least one of three typical imaging studies (dynamic computed 

tomography [CT], dynamic magnetic resonance imaging [MRI], or hepatic 

angiography); or 2) serum AFP < 400 ng/mL and positive findings on at least two of 

the three imaging studies. A positive finding for typical HCC on dynamic CT or 

MRI was defined as increased arterial enhancement followed by decreased 

enhancement compared with liver (washout) in the portal or equilibrium phase.  

Liver-related motality (LRM) included death caused by hepatic decompensation 

(regardless of etiology), or HCC development, whereas liver-related events (LRE) 

included hepatic decompensation, HCC, and liver-related death. 

Complete virological response was defined as normalization of serum ALT level 

and suppression of serum HBV DNA (<12 IU/mL), and HBeAg loss in patients who 

were initially positive for HBeAg. Virological breakthrough was defined as a 
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confirmed increase in the serum HBV DNA level by more than 1 log10 IU/mL from 

the nadir. Genotypic resistance to nucleos(t)ide analogues (NAs) was defined as 

detection of mutations that have been shown to confer resistance in vitro to the NAs 

administered. 

3. Patients follow-up 

All patients were followed at 3 to 6-month intervals for at least 5 years. During the 

follow-up period, periodic surveillance was performed with ultrasonography and 

laboratory analyses, including AFP level, every 3 or 6 months for screening of HCC 

and other portal hypertension–related complications. Patients also underwent 

endoscopy every 1 or 2 years for screening and follow up of gastroesophageal 

varices. If virological breakthrough occurred during the follow-up period, patients 

received rescue antiviral therapy using second-line drugs. 

4. Statistical analysis 

The major endpoints were the development of cirrhosis, hepatic decompensation, 

HCC, LREs, or liver-related death. Differences between continuous and categorical 

variables were examined for statistical significance with Student’s t-test (or Mann–

Whitney test, if appropriate) and the chi-squared test. Patients were censored at the 

time of the first presentation of each endpoint or the last follow-up examination. 
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Actuarial rates of each endpoint were calculated using the Kaplan–Meier method 

and compared by log-rank test. The Cox proportional hazards model was used for 

multivariate analyses, which were performed for variables found to be significant (P 

< 0.1) in univariate analyses. To evaluate the differences in responses to antiviral 

therapy, subgroup analysis was performed by dividing patients into three groups as 

follows: negative for drug resistance, positive for drug resistance, and no antiviral 

therapy. 

Statistical evaluation was performed using SPSS software (version 18.0; SPSS 

Inc., Chicago, IL, USA). In all analyses, P < 0.05 was taken to indicate statistical 

significance.

 

III. RESULTS 

1. Study population 

A total of 360 treatment-naïve patients with CHB were followed for a median 

duration of 94 (range, 63 to 135) months. The mean age was 37.3 (± 11.1) years, and 

275/360 (76.4%) patients were male. At the time of enrollment, 280 (77.8%) 

patients were HBeAg-positive, and the mean ALT level was 165.84 (± 117.98). 

Seventy (19.4%) patients had histologically proven active inflammation. Among the 
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total of 360 patients, 323 (89.7%) received antiviral therapy; 115 and 208 patients 

received antiviral therapy immediately after enrollment and during the follow-up 

period, respectively. The most commonly used drug as the first-line treatment was 

lamivudine (70.9%), followed by entecavir (8.7%) and telbivudine (6.5%). Among 

patients who had never received antiviral therapy (n = 37), 12 remained in the 

immune tolerance phase and 13 experienced conversion to inactive carrier during 

the follow-up period. The remaining 12 patients had serum AST/ALT level < 2× 

ULN, despite fulfilling the criterion regarding serum HBV DNA for starting 

antiviral therapy according to the treatment guidelines as aforementioned (Table 1, 

Figure 1). 
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Figure 1.Flow of Study participants 
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Table 1.Baseline characteristics of entire population 

Variables N=360 

Age 37.3±11.1  

Sex (male, n(%))  275 (76.4)  

AST (IU/L) 104.4±117.9  

ALT (IU/L) 165.8±200.0  

Total bilirubin (mg/dL) 1.1±1.8  

Albumin (g/dL) 4.3±0.5  

Plateletes (x103/mm) 192.3±60.2 

Prothrombin time (sec) 12.4±1.3  

Creatinine  1.0±0.2  

HBeAg positive (n(%)) 280 (77.8)  

Biopsy proven patients (n(%)) 70 (19.4) 

Antiviral therapy 323 (89.7)  

Nucleos(t)ide analogues (NAs) 314  (97.2)  

Lamivudine 229  (70.9)  

Adefovir 20   (6.2)  

Telbivudine 21   (6.5)  

Clevudine 16   (4.9)  

Entecavir 28   (8.7)  

Peg-interferon 9   (2.8)  
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2. Virologic outcomes during the follow-up 

Among the 323 patients who underwent antiviral therapy, 239 (74.0%) had serum 

HBV DNA levels < 2000 IU/mL after treatment and 87 (26.9%) showed complete 

virological response at the last follow-up examination. Among patients positive for 

HBeAg at the time of study entry (n = 280), HBeAg loss and HBeAg 

seroconversion occurred in 118 (42.1%) and 94 (33.6%) patients, respectively, and 

the median times to HBeAg loss and seroconversion were 47.5 and 47.5 months, 

respectively. 

During the follow-up period, drug resistance developed in 201 (62.2%) patients, 

and the medication was changed due to drug resistance or suboptimal response in 

229 (70.9%) patients. Lamivudine resistance occurred in 165/228 (72.4%) patients 

who received lamivudine as the initial treatment and the median time to resistance 

after commencement of lamivudine was 33.5 months. Adeforvir resistance occurred 

in 22/129 (17.1%) patients who received this drug after the development of 

lamivudine resistance. Entecavir resistance occurred in 19/72 (26.4%) patients who 

received entecavir 1.0mg after the development of lamivudine resistance. 

3. Clinical outcomes regarding disease progressions during the follow-up 

In the whole population, cirrhosis, hepatic decompensation, HCC, LRM, and 

liver-related events (LREs) occurred in 29 (8.1%), 4 (1.1%), 15 (4.2%), 2 (0.6%), 



15 

 

and 15 (4.2%) patients, respectively, during the follow-up period (Figure 2). Two 

patients died due to hepatic failure and multi-organ failure after liver transplantation. 

The cumulative probabilities of developing cirrhosis at 5, 7, and 10 years were 

5.3%, 6.9%, and 9.4%, respectively, with an annual incidence of 1.05% per person-

year, whereas those for hepatic decompensation at 5, 7, and 10 years were 0.3%, 

0.9%, and 2.5%, respectively, with an annual incidence of 0.14% per person-year. 

Those for HCC at 5, 7, and 10 years were 0.8%, 2.6%, and 5.6%, respectively, with 

an annual incidence of 0.53% per person-year. The cumulative liver-related 

mortaility rates at 5, 7, and 10 years were 0%, 0.4%, and 2.1%, respectively, with 

annual incidence of 0.08% per person-year. Overall, the cumulative probabilities of 

of developing an LRE at 5, 7, and 10 years were 0.8%, 2.6%, and 6.6%, respectively, 

with an annual incidence of 0.53% per person-year. Table 2 shows cumulative 

probabilities of disease progression and annual incidences in comparison with data 

before the era of antiviral therapy 

In addition, clinical outcomes regarding disease progressions were analyzed 

among the three groups (those with resistance, those without resistance, and those 

who received no antiviral therapy). The proportions of patients with cirrhosis, 

hepatic decompensation, HCC, liver-related death, and LREs did not differ 

significantly among the three groups (those with resistance, those without resistance, 

and those who received no antiviral therapy) (Cirrhosis, P=0.445; Hepatic 
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decompensation, P=0.680; HCC, P=0.761; Liver-related death, P=0.454; LREs, 

P=0.454)(Figure 2). Likewise, the cumulative probabilities of developing cirrhosis, 

hepatic decompensation, HCC, LRM, and LREs did not differ significantly among 

the three groups (all p>0.05). 

 

 

Figure 2.Proportion of patients where cirrhosis, hepatic decompensation, HCC, 

liver-related death, and LREs during follow up.  

The difference of incidence among 3 groups was not statistically significant. 

(Cirrhosis, P=0.445; Hepatic decompensation, P=0.680; HCC, P=0.761; LRM, 

P=0.454; Liver related event, P=0.454) 
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Table 2. Cumulative probabilities of disease progression and annual incidences in 

the era of antiviral therapy compared to before the era of antiviral therapy 

 

~1989: before the era of antiviral therapy  

2001~: in the era of antiviral therapy (in the present study) 

† Lee KJ, et al., Korean J Gastroenterol, 1997
19

 

  Kim CY, et al., Korean J Med, 1994
20

 

‡ 9 years follow-up 

 

 

 

 

 

 

Cumulative probability (%) 

 

Annual incidence 

(100 person-year) 5 years  7 years  10 years 

~1989† 2001~  ~1989† 2001~  ~1989† 2001~ ~1989† 2001~ 

Cirrhosis 23.0 5.3  37.0 6.9  54.0‡ 9.4 NA 1.05 

Hepatic 

decompensation 
5.0 0.3  17.0 0.9  32.0‡ 2.5 2.60 0.14 

HCC 3.0 0.8  6.0 2.6  8.0‡ 5.6 0.80 0.53 

LRM 3.0 0  NA 0.4  11.0 2.1 NA 0.08 

LRE NA 0.8  NA 2.6  NA 6.6 NA 0.53 
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4. Risk factors associated compensated cirrhosis and HCC 

In univariate analysis, older age (P <0.001) and HBV DNA level at diagnosis (P 

= 0.024) were significant factors related to the development of cirrhosis, and older 

age (P <0.001) and progression to cirrhosis (P = 0.040) were significant factors for 

HCC. The results of multivariate analyses indicated that age and HBV DNA level at 

diagnosis were independent prognostic factors for developing cirrhosis (hazard ratio 

[HR] 1.079; 95% confidence interval [CI] 1.038-1.122, and hazard ratio [HR] 

0.671; 95% confidence interval [CI] 0.474-0.950, respectively), whereas those for 

developing HCC were age (HR 1.064, 95% CI 1.002-1.130) and progression to 

cirrhosis (HR 17.675, 95% CI 4.732-66.019). However, the serum level of HBV 

DNA and HBeAg seropositivity at diagnosis and last follow-up examination, sex, 

serum ALT at diagnosis, and response to antiviral therapy did not significantly 

affect the clinical outcome (Table 3). 
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Table 3.Multivariate analysis for prognostic factors associated with cirrhosis and 

HCC. 

End    

-point 

Variables 

Univariate analysis Multivariate analysis 

No. patients 

(%) 

P value 

Hazard ratio 

(95% CI) 

P value 

Cirrhosis 

Age, years 360 (100) <0.001 

1.079     

(1.038-1.122) 

<0.001 

 

Sex, male 275 (76.4) 0.759 

1.580     

(0.615-4.057) 

0.342 

 

ALT, IU/L 360 (100) 0.994 

1.000     

(0.998-1.002) 

0.903 

 Positive HBeAg at 

diagnosis 

280 (77.8) 0.067 

0.543     

(0.166-1.774) 

0.312 

 Positive HBeAg at 

last f/u 

164 (45.6) 0.450 

2.590     

(0.869-7.720) 

0.088 

 HBV DNA level at 

diagnosis 

360 (100) 0.024 

0.671     

(0.474-0.950) 

0.024 

 HBV DNA level at 

last f/u, >2000 IU/mL 

107 (29.7) 0.843 

0.870     

(0.343-2.207) 

0.769 
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Response to antiviral 

therapy 

201† (55.8) 0.887† 

1.043     

(0.425-2.562) 

0.927 

 

37‡ (10.3) 0.259‡ 

0.190     

(0.023-1.579) 

0.124 

HCC 

Age, years 360 (100) <0.001 

1.064     

(1.002-1.130) 

0.043 

 

Sex, male 275 (76.4) 0.604 

1.225     

(0.271-5.533) 

0.792 

 

ALT, IU/L 360 (100) 0.767 

1.001     

(0.998-1.004) 

0.679 

 Positive HBeAg at 

diagnosis 

280 (77.8) 0.054 

0.591     

(0.138-2.522) 

0.477 

 Positive HBeAg at 

last f/u 

164 (45.6) 0.493 

2.451     

(0.487-12.341) 

0.277 

 HBV DNA level at 

diagnosis 

360 (100) 0.040 

0.982     

(0.589-1.636) 

0.944 

 HBV DNA level at 

last f/u, >2000 IU/mL 

107 (29.7) 0.683 

1.297     

(0.318-5.280) 

0.717 

 

Response to antiviral 

therapy 

201† (55.8) 0.501† 

0.354     

(0.078-1.607) 

0.178 

 

37‡ (10.3) 0.743‡ 

0.773     

(0.098-6.068) 

0.773 
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Cirrhosis 29  (8.1) <0.001 

17.675    

(4.732-66.019) 

<0.001 

† Drug resistance (+) ‡ No antiviral therapy
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5. Clinical courses in patients with HBeAg-negative CHB and HBeAg-positive 

CHB 

Patients with HBeAg-negative CHB were at a higher risk of development of 

cirrhosis compared to those with HBeAg-positive CHB with only marginal 

difference (annual incidence of 1.85% vs. 0,92% per person-year; log-rank test P = 

0.065). Furthermore, similarly, patients with HBeAg-negative CHB had the trend 

toward the higher risk of development of hepatic decompensation, HCC, and LRE 

compared to those with HBeAg-positive CHB with an anuual incidence of 0.77% vs. 

0.14% per person-year (P = 0.739), 0.77% vs. 0.42% per person-year (P = 0.229), 

and 0.77% vs. 0.42% per person-year (P = 0.216), respectively.  
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IV. DISCUSSION 

Korea is an endemic area of HBV infection. Although the prevalence of CHB is 

decreasing, due primarily to the introduction of a nationwide vaccination program 

and the wide use of antiviral agents, it remains a major etiology of cirrhosis and 

HCC in Korea. Before the era of antiviral therapy, long-term follow-up studies in 

Korea reconfirmed the poor outcome of CHB.
19, 20

 However, since the first oral 

nucleoside agent, lamivudine initiating a new era of oral antiviral agents became 

available in Korea in 1999, to date, two types of injectable preparation and five oral 

NAs have become available for clinical use. In particular, more effective and less 

resistance-prone antiviral agents, such as entecavir and tenofovir, have become 

available to treat HBV infection, and various combination therapies have been 

evaluated to cover patients with resistant strains. Such successful treatment 

methodologies will lead to complete revision of the natural history of CHB. 

However, data on the clinical course for patients with CHB in the era of antiviral 

therapy are still lacking. 

 In the present study, in which 89.7% of patients underwent antiviral therapy 

according to the KASL guidelines, the annual incidence rates of cirrhosis, hepatic 

decompensation, HCC, liver-related death, and LREs were 1.05%, 0.14%, 0.53%, 

0.08%, and 0.53% per person-year, respectively. Compared with historic data 

obtained before the era of antiviral therapy in Korea, the introduction and wide 
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application of antiviral therapy have resulted in substantial improvements in the 

clinical courses of patients with CHB. In practice, the 5-year cumulative probability 

of cirrhosis decreased from 23% of treatment-naïve patients with CHB to 5.3% of 

those with treated CHB. Accordingly, those of HCC also decreased from 3.0% to 

0.8%, and the annual incidence rate of HCC decreased from 0.80%/year to 

0.53%/year (Table 2). These observations are consistent with the findings of other 

studies indicating that patients who received antiviral therapy had better 

prognoses.
10, 11, 21-23

 The most convincing evidence that antiviral therapy can prevent 

the progression of CHB was provided by a prospective, double-blind, randomized 

controlled trial of lamivudine reported in 2004,
10

 in which continuous treatment 

with lamivudine delayed the occurrence of significant clinical events, such as 

advanced fibrosis or cirrhosis, hepatic decompensation, and HCC. Furthermore, in a 

recent systemic review of 21 studies in 3881 NA-treated and 534 untreated patients, 

the incidence of HCC was significantly lower in patients with CHB who received 

NA therapy for more than 24 months than in untreated patients (2.8 vs. 6.4%; P < 

0.003).
22

 

Long-term lamivudine therapy is known to be associated with a high rate of drug-

resistant mutations.
10, 24, 25

 The rate of drug resistance increases with increasing 

duration of therapy, reaching up to 70% among patients treated with lamivudine 

continuously for 5 years.
23, 26

 Similarly, in this study, among patients given 
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lamivudine as the initial treatment, the cumulative probability rates of lamivudine 

resistance were 53.5%, 66.1%, 73.0%, and 78.9% at 3, 5, 7, and 10 years during the 

follow-up period. However, the development of antiviral resistance did not affect 

overall clinical outcomes. In contrast to our results, Liaw et al.
10

 reported that 

Child–Pugh score was more likely to increase in patients with than in those without 

tyrosine-methionine-aspartate-aspartate (YMDD) mutations (7% vs. <1%), and 

Dienstag et al.
27

 also suggested that the emergence of YMDD variants blunts 

histological response. This discrepancy was most likely because active rescue 

therapies based upon adefovir or entecavir 1.0 mg were appropriately commenced 

in patients who developed lamivudine resistance in our institute to suppress viral 

replication effecitvely. During study period, among 228 patients who received 

lamivudine as an initial treatment, 165 patients (72.4%) developed lamivudine 

resistance and appropriate rescue therapy were administered for those subjects. In 

our institute, in most cases, rescue antiviral therapy had been started once genotypic 

resistance was confirmed, even before the appereance of clinical flare-up, and some 

of them received rescue therapy preemptively before development of drug 

resistance because they did not completely response to the drug even. As a matter of 

fact, in such a subgroup, the cumulative probabilities of cirrhosis at 5 and 7 years 

were 5.6% and 7.8%, respectively, and those of HCC at 5 and 7 years were 0% and 

2.1%, respectively. There were no significant difference regarding two major end-
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points such as development of cirrhsis and HCC compared to patients without 

resistance (cirrhosis, log-rank test, P = 0.821 ; HCC, log-rank test, P = 0.402). In a 

3-year study of 145 lamivudine-resistant patients with hepatitis B, 100% of patients 

remained free of virological and clinical breakthroughs under prolonged adefovir-

lamivudine therapy for a mean duration of 42 months.
28

 Taken together, these 

findings indicate that although drug resistance clearly reduces drug effectiveness, 

the adverse effects of drug resistance can now be overcome with the appropriate and 

timely initiation of rescue therapy.
28, 30, 31

 

In the present study, older age at diagnosis remained an independent significant 

factor in the development of cirrhosis. This finding was consistent with those of 

previous studies in patients who did not receive antiviral therapy.
3, 6

 In Korea, 

vertical transmission during the perinatal period accounts for most cases of HBV 

infection.
32

 Therefore, as patients get older, disease duration also tends to be getting 

longer. In such a characteristic condition, age can reflect the prognosis of disease in 

Korea. Several long-term follow-up studies of CHB in Korea have been shown that 

older age (≥40 years) at diagnosis is an independent prognostic factor for 

cirrhosis.
19, 20

  However, baseline serum HBV DNA level and male sex, which 

were reported to be associated with increased risks of progression to cirrhosis, did 

not affect the clinical courses independently, most likely because antiviral therapy 

and active rescue therapy for emergence of resistant strains were performed 
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appropriately in our cohort. In a similar context, serum HBV DNA level at the last 

follow-up examination was not a significant predictor of the development of 

cirrhosis in our study, in contrast to the findings of other investigations.
33, 34

 For 

prediction of HCC, older age and progression to cirrhosis remained independently 

significant. In long-term follow-up studies of patients with CHB in Korea, older age 

(≥40 years) at diagnosis was an independent prognostic factor for HCC, as 

demonstrated in many other studies.
2, 22, 35, 36

 Regarding the effect of cirrhosis as a 

risk factor, previous studies have estimated that the annual incidence of HCC is 

<1% for non-cirrhotic CHB patients and 2%–3% for patients with cirrhosis.
2, 35-38

 In 

one systemic review of patients with CHB receiving NA therapy, among treated 

patients, HCC developed significantly more frequently in patients with cirrhosis 

(114/1054, 10.8%) than in CHB patients without cirrhosis (12/2233, 0.5%).
22

 That is, 

antiviral therapy significantly reduces, but does not completely eliminate the risk of 

HCC, particularly in patients with progression to cirrhosis. Therefore, as the 2
nd

 

prevention, careful HCC surveillance should be mandatory in patients with cirrhosis. 

In this study, HBeAg-negative CHB tended to be associated with higher chance of 

liver cirrhosis, hepatic decompensation, HCC, and LREs, consistent with the 

previous systemic review of CHB under NA therapy.
22

 The present study had 

several limitations. First, it was a retrospective study conducted in one institute, and 

selection bias may have occurred due to the use of a hospital-based cohort. However, 
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as patients were gathered consecutively from the database and a total of 3536 

patients who visited our center were screened for possible enrollment, our data were 

somewhat representative of the population with CHB as a whole. Second, 

lamivudine was the most commonly used drug as the first-line treatment in this 

study. However, as entecavir or tenofovir, more effective and less resistance-prone 

antiviral agents, are now recommended as first-line drugs,
12, 13

 future researches 

regarding the natural courses for population treated with such agents should be 

necessary.   

In summary, in the era of antiviral therapy, the overall clinical courses of Korean 

patients with CHB have been much improved compared with historic data before 

the introduction of lamivudine. Furthermore, active rescue therapy may overcome 

the adverse outcomes caused by the emergence of resistant strains. Since as older 

age and cirrhosis still remain risk factors for HCC, careful surveillance program is 

mandatory. 
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ABSTRACT(IN KOREAN) 

 

항바이러스 치료 도입 이후에  

만성 B형 간염 환자의 임상경과 

 

<지도교수 안 상 훈 > 

 

연세대학교 대학원 의학과 

 

박 윤 혜 

 

연구배경 : 만성 B형 간염은 흔히 간경변증 혹은 간세포암종을 야기한다. 

B형 간염바이러스 (이하 HBV) 증식이 활발한 환자들의 경우 15-20%가 

5년 내에 간경변으로 진행하고, 치료를 받지 않은 간경변 환자들에서 

매년 2-4%가 간세포암이 발생한다. 그러나 최근에는 대부분의 만성 B형 

간염 환자들이 항바이러스 치료를 받으므로 항바이러스 치료를 받는 

동안 만성 B형 간염의 질병경과를 다시 고찰해볼 필요가 있다.   

방법 : 2001년 1월부터 2005년 12월까지 이전에 항바이러스 치료를 

받은 적이 없고, 간경변이 없으며 5년 이상 추적 관찰을 한 환자들을 
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대상으로 하였다. 환자들은 추적 관찰 기간 동안 대한간학회 

가이드라인에 따라 항바이러스 치료를 받았고, 정기적으로 간 초음파 및 

혈액학적 검사를 받았다.  

결과 : 총 360명의 대상 환자 중 323명 (89.7%)이 lamivudine (70.6%), 

entecavir (8.7%), telbivudine (6.5%) 등의 항바이러스 치료를 받았다. 

평균 94개월의 추적 관찰 기간 동안 간경변이 29명 (8.1%), 비대상성 

간경변이 4명 (1.1%), 간세포암이 15명 (4.2%)에서 발생하였으며, 

연간발생률은 간경변이 1.05%/person-year, 비대상성 간경변이 

0.14%/person-year, 간세포암은 0.53%/person-year 였다. 다변량 

분석결과 간경변 발생의 예후 인자는 고연령 (hazard ratio [HR] 1.075; 

95% confidence interval [CI] 1.037–1.116), 간암의 예후인자는 고연령 

((HR 1.060, 95% CI 1.012–1.111) 및 간경변으로의 진행 (HR 17.470, 

95% CI 5.081–60.063) 으로 나타났다.  

결론 : 본 연구는 한국에서 항바이러스 치료가 보편화된 이후 만성 B형 

간염의 자연경과가 호전되었음을 보여주었다. 그러나 고연령과 간경변은 

여전히 간암의 위험인자로 남아있었다. 

------------------------------------------------------ 

핵심되는 말: 만성 B형 간염, 항바이러스 치료, 간경변, 간세포암 


