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Abstract

Purpose To elucidate the long-term natural course

following the onset of cirrhosis in patients with chronic

hepatitis B.

Methods Ninety-three patients with chronic hepatitis

B who had developed cirrhosis during regular follow-up

were included in this long-term follow-up study. At the

time of cirrhosis detection, 30% of the patients were

seropositive for hepatitis B e antigen (HBeAg) and

73% had a HBV-DNA level >104 copies/ml. Follow-up

studies included liver biochemistry, viral markers,

a-fetoprotein and ultrasonography every 3–6 months.

Results During a mean follow-up period of 102 ± 60

(12–246; median 97) months, 32 patients (34.4%)

experienced 55 episodes of hepatitis flare (7.0%/year),

15 (53.6%) of 28 HBeAg-positive patients seroconver-

ted to anti-HBe (6.3%/yr) and 12 (12.9%) lost HBsAg

(1.5%/year). Overall disease progression was observed

in 25 (26.9%, 3.2%/year) patients: 12 (12.9%, 1.5%/

year) hepatic decompensation, 21 (22.6%, 2.7%/year)

hepatocellular carcinoma and 11 (11.8%, 1.4%/year)

died. Multivariate analysis showed that age at onset of

cirrhosis (P = 0.015) and persistent HBeAg seroposi-

tivity (P = 0.019) were the independent factors for

overall disease progression.

Conclusions These results suggest that patients with

older age at onset of cirrhosis and persistent HBeAg

seropositivity following the onset of cirrhosis were

independent factors for the disease progression in the

first 10-year after the development of cirrhosis in

patients with chronic hepatitis B.
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Abbreviations
HBV Hepatitis B virus

HCC Hepatocellular carcinoma

HBeAg Hepatitis e antigen

HBsAg Hepatitis B surface antigen

HCV Hepatitis C virus

HDV Hepatitis D virus

AFP a-Fetoprotein

ALT Alanine aminotransferase

ULN Upper limit of normal

PCR Polymerase chain reaction

PT Prothrombin time

Introduction

Hepatitis B virus (HBV) affects 350–400 million people

chronically worldwide [1]. Chronic HBV infection may
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lead to cirrhosis or hepatocellular carcinoma (HCC), or

both in some patients [2–5]. Earlier studies showed that

age, acute exacerbation, and functional status are

contributing factors of outcomes and mortality in

patients with HBV related cirrhosis [6–9]. However,

most of the earlier studies examined patients with

cirrhosis of unknown onset and the follow-up duration

was relatively short. Therefore, the natural course

following the onset of cirrhosis is not clearly known. We

therefore conducted this long-term follow-up study.

Materials and methods

Patients

Thousands of patients with chronic HBV infection, or

those seropositive for hepatitis B surface antigen

(HBsAg) ‡6 months, have been followed up periodi-

cally since 1970s in our liver unit, as described earlier

[2–4]. A total of 1,292 patients were histologically

confirmed to have chronic hepatitis B and no evidence

of liver cirrhosis before the end of 1999. After

histological diagnosis, they were regularly followed

up and 190 patients were found to have developed

cirrhosis subsequently. Excluding 27 patients with

hepatitis C virus (HCV) or hepatitis D virus (HDV)

concurrent infection, 58 patients who had received

antiviral therapy and 12 patients who were followed up

for less than 1 year, the remaining 93 patients with

HBV infection alone were included in this study. These

patients included 80 males (86%) and 13 females

(14%) with a mean age of 43.6 ± 10.4 (24–69, median

40.8 year) at the onset of cirrhosis. Upon diagnosis of

cirrhosis, 65 (70%) were hepatitis B e antigen

(HBeAg) negative and 28 (30%) were HBeAg

positive. Sixty-five (73%) of 89 patients assayed

showed a serum HBV-DNA level>104 copies/ml

(Table 1).

Follow-up

Since liver cirrhosis was detected during regular peri-

odic follow-up, the time of detection is identical or very

close to the onset of cirrhosis [2]. Following detection

of cirrhosis, the patients were followed up every

3–6 months, or more frequently if clinically indicated,

for at least 12 months after the diagnosis of cirrhosis.

Follow-up studies included clinical evaluation, liver

biochemistry, virological markers and a-fetoprotein

(AFP). The ultrasonography was also performed for

the surveillance of HCC. Endoscopic examination was

done at least once for evaluation of esophageal/gastric

varices and was used to confirm variceal bleeding

whenever upper gastrointestinal bleeding happened.

The follow-up period following onset of cirrhosis

ranged from 12 to 246 months (median 97.3 months;

mean 102 ± 60 months) (Table 2).

Methods

Liver biochemical tests and blood cell counts were

performed using automatic analyzer. Episodes with

alanine aminotransferase (ALT) elevation by twofold

of the baseline level and over five times the upper limit

of normal (ULN, 36 U/L) were considered as ‘‘hepa-

titis flares’’ [10–13]. Virological markers including

hepatitis B surface antigen (HBsAg), HBeAg, anti-

HBe and anti-HDV were assayed using commercially

Table 1 The demographic data at the onset of cirrhosis in pa-
tients with chronic hepatitis B

Total
N = 93

HBeAg (–)
(n = 65)

HBeAg (+)
(n = 28)

P
value

Age at onset
(years)a

43.6 ± 10.4
(24–69)

44.8 ± 10.3
(28–68)

40.6 ± 10.3
(24–69)

0.072

Male no (%) 80 (86) 53 (82) 27 (96) 0.099
HBV DNA

(copies/ml)b
0.065

<300 15 11 4
300–9,999 9 9 0
10,000–99,999 12 10 2
‡100,000 53 32 21

a Data as mean ± SD (range)
b Excluding four patients with missing data

Table 2 The outcomes following the onset of cirrhosis in
patients with chronic hepatitis B

Total
N = 93

HBeAg (–)
(n = 65)

HBeAg (+)
(n = 28)

P

Follow-up
(months)a

102 ± 60 101.9 ± 60.1 102.2 ± 59.9 0.984

(12–246) (14–246) (12–234)
HBeAg

seroconversionb
15 (53.6)

Hepatitis flare
Caseb 32 (34.4) 24 (36.9) 8 (28.6) 0.362
Episodes 55 43 12

HBsAg clearanceb 12 (12.9) 11 (16.9) 1 (3.6) 0.081
Decompensationb 12 (12.9) 7 (10.8) 5 (17.9) 0.346
HCCb 21 (22.6) 12 (18.5) 9 (32.1) 0.243
Liver-related deathb 11 (11.8) 6 (9.2) 5 (17.9) 0.230
Disease

progressionb
25 (26.9) 15 (23.1) 10 (35.7) 0.321

HCC: hepatocellular carcinoma; disease progression: hepatic
decompensation or HCC
a Mean ± SD (range)
b No (%)
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available radioimmunoassay kits (Abbott Laboratories,

North Chicago, Ill). AFP was measured by a-feto-RIA-

II (Dainabot, Tokyo, Japan). Anti-HCV was tested by

a commercially available third-generation enzyme

immunoassay kit (AxSYM�HCV, version 3.0 Abbott

Laboratories). Serum specimens stored at –70�C were

assayed for HBV DNA using semi-automated quanti-

tative polymerase chain reaction (PCR) (COBAS

amplicor HBV monitor, Roche molecular system, the

detection sensitivity was 300 copies/ml).

Diagnosis of cirrhosis was made histologically in 38

patients and on the basis of repeated ultrasonographic

findings suggestive of cirrhotic change and comple-

mented with clinical features such as esophageal

varices, thrombocytopenia [14, 15] in 55 patients. The

diagnosis of HCC was made histologically in 16

patients and based on the image findings together with

an AFP level > 400 ng/ml [3] in five patients. ‘‘Hepatic

decompensation’’ was defined as occurrence of ascites,

clinical jaundice with prolonged prothrombin time

(PT), hepatic encephalopathy or variceal bleeding

[2, 14]. ‘‘Overall disease progression’’ was defined as

development of either hepatic decompensation or

HCC.

Statistical analysis was performed using Student

t test, v2-test or Fisher exact test, Kaplan–Meier

survival analysis with log-rank test and Cox hazard

regression analysis, where appropriate. P values < 0.05

were considered significant.

Results

During 102 ± 60 (12–246; median 97) months of

follow-up after the initial detection of cirrhosis, 32

patients (34.4%) experienced 55 episodes of hepatitis

flare. The calculated annual incidence was 7.0%

(Table 2). Forty-one (74.5%) of the 55 episodes of

hepatitis flare were observed within five years after

detection of cirrhosis (Fig. 1A). Hepatitis flares in five

patients were associated with hepatic decompensation.

Of these 93 patients, 25 (26.9%) showed overall

disease progression: 12 (12.9%) hepatic decompensa-

tion (1 encephalopathy, 6 prolonged PT with clinical

jaundice, 2 ascites, and 5 variceal bleeding) and 21

(22.6%) HCC. Excluding three patients died of non-

liver disease, 11 (11.8%) died of liver disease (4 HCC,

3 HCC and hepatic failure, 1 variceal bleeding, 3

hepatic failure). The calculated annual incidence of

hepatic decompensation, HCC and liver related mor-

tality was 1.5%, 2.7% and 1.4%, respectively, and the

cumulative incidence was 30.8%, 44% and 21.6%,

respectively (Fig. 2A–C). Except variceal bleeding,

most events of disease progression happened

5–10 years after the detection of cirrhosis.

Of the 28 patients seropositive for HBeAg upon

detection of cirrhosis, 15 (53.6%) underwent HBeAg

seroconversion and 11 (73.3%) of these 15 occurred

within 5 years following detection of cirrhosis. Only 4

(26.7%) of the 15 events of HBeAg seroconversion

were preceded by hepatitis flare. The calculated annual

incidence was 6.3% and the cumulative incidence of

HBeAg seroconversion was 65.8% (Fig.1B).

HBsAg seroclearance occurred in 12 (12.9%) of the

93 patients and 10 were observed more than 6 years

following the onset of cirrhosis. The calculated annual

incidence was 1.5% (Fig 1C). Although higher pro-

portion of HBeAg-negative patients lost serum HBsAg

(16.9% vs. 3.6%), the difference in the cumulative

incidences was statistically non-significant between

patients with different HBeAg status at presentation

(Table 2).

The stored serum specimens upon cirrhosis detec-

tion were available for HBV DNA assay in 89 patients.

HBV-DNA was undetectable (<300 copies/ml) in 15

(16.8%), 300–9,999 copies/ml in 9 (10.1%), 10,000–

99,999 copies/ml in 12 (13.5%), and more than 100,000

copies/ml in 53 (59.6%). Hepatitis flare was docu-

mented in 24 (32.4%) of the 74 patients with serum

HBV-DNA >300 copies/ml and in 7 (46.7%) of the 15

patients with HBV-DNA <300 copies/ml at entry.

Most hepatitis flare were associated with HBV-DNA

>105 copies/ml. There was no significant difference in

cumulative incidences of hepatitis flare, hepatic

decompensation, HCC, mortality and overall disease

progression between different HBV DNA levels in

patients with HBeAg seropositivity or seronegativity

(data not shown).

The relevant variables found to be associated with

HCC, hepatic decompensation and disease progres-

sion, including age, gender, HBV DNA level and

HBeAg status, were analyzed using Cox hazard

regression model (univariate and multivariate analy-

sis). In the univariate analysis, age and persistent

HBeAg seropositivity were associated with HCC

development with marginal significance (P = 0.057

and P = 0.051, respectively) and significantly associ-

ated with overall disease progression (P = 0.021 and

P = 0.031, respectively). In the multivariate analysis,

age was significantly associated with HCC develop-

ment (P = 0.04) and overall disease progression

(P = 0.015). Persistent HBeAg seropositivity was

related to HCC development with marginal signifi-

cance (P = 0.062) but significantly associated with
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hepatic decompensation (P = 0.035) and overall dis-

ease progression (P = 0.019) (Table 3).

Discussion

This long-term (1–20 years) follow-up study involved a

cohort of 93 patients. The number of patients may be

not big enough. However, these patients all had a well

documented onset of cirrhosis. In addition, patients

with concurrent HCV or HDV infection(s) were

excluded. Compared with the single earlier similar

study involving only 76 patients, including 15 patients

with HDV superinfection and anti-HCV was not

assayed then, and a mean follow-up period of only

0.5 to 7 year [4], the present study has included the

greatest number of patients of this kind and followed

for longest duration of time.
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Our results have confirmed the observation that

hepatitis flares may occur, usually at the early course,

after the development of cirrhosis [5, 12]. While 74.5%

of the hepatitis flares occurred within 5 years following

the detection of cirrhosis, 73.3% [11 in 15] of the

HBeAg seroconversion in our patients also occurred

during this period. However, HBeAg seroconversion

were preceded by acute hepatitis flares in only 26.7%

of the events, much lower than a rate of 60–70% in

chronic hepatitis B [10]. These findings suggest that,

unlike patients with chronic hepatitis B, HBeAg

positive status in cirrhotic patients is not necessarily

associated with high HBV viremia, as shown in Table 1

that only 75% of our HBeAg positive patients had a

HBV-DNA level >105 copies/ml. Consistent with our

earlier observation that cirrhosis is a factor for spon-

taneous HBsAg seroclearance [14, 16], 12 (12.9%) of

our 93 patients underwent spontaneous HBsAg sero-

clearance as a late event.

Of note is that hepatic flares were documented not

only in patients with detectable serum HBV-DNA,

patients with undetectable HBV-DNA upon detection

of cirrhosis also encountered a surge of HBV-DNA

with hepatitis flares during follow-up. This observation

strongly suggests that serum HBV-DNA is fluctuating

in the course after cirrhosis detection. This may explain

our finding that HBV-DNA level was not a factor for

hepatic decompensation and HCC development. Using

highly sensitive HBV-DNA assays, a control study

showed that persistent HBV-DNA >5 · 103 copies/ml

was associated with increased risk of HCC [17] and a

cohort study showed that HBV viral load was the only

predictor of HCC development [18]. However, earlier

studies using hybridization assays also failed to show

definite correlation between the incidence of HCC

development and the status of HBV-DNA at enroll-

ment [4, 8, 19, 20]. These controversial results may be

related to differences in sample size, duration of

follow-up and sensitivity of HBV-DNA assays. These

findings may also suggest that cirrhosis per se plays the

most important role in HCC development independent

of HBV-DNA level at the onset of cirrhosis.

Our results have also shown that, besides age,

persistent HBeAg seropositivity tends to be associated

with the risk of hepatic decompensation, HCC and

overall disease progression in the first 10 years after

cirrhosis development. Persistent HBeAg seropositiv-

ity is also a factor for cirrhosis and HCC development

in interferon treated and untreated patients with

chronic hepatitis B [21]. This underscores the
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importance of HBeAg as a marker of risk for disease

progression [22]. Strategies to prevent cirrhosis devel-

opment and to ensure earlier HBeAg seroconversion

are required to improve the outcomes of chronic HBV

infection.

In conclusion, the results of the present study

suggest that patients with older age at onset and

persistent HBeAg seropositivity following the onset of

cirrhosis were independent factors for the disease

progression in the first 10 years after cirrhosis devel-

opment in patients with chronic hepatitis B.
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