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Background: Data regarding the natural history and outcome of treatment of chronic hepatitis B (CHB) patients
in Thailand remain inconclusive.
Objective: We aimed to examine the natural history and outcome of therapy in Thai CHB patients treated with
nucleoside analogues (NAs) monotherapy or interferon (IFN) monotherapy.
Method: CHB patients without clinical evidence of cirrhosis and alanine aminotransferase (ALT) levels >1.5 times
of normal for at least 6 months were enrolled from 6 hospitals (2002 to 2005). Treatment included NAs and IFN.
Treatment response was defined as ALT normalization and an HBV DNA level <10,000 copies/ml (or <2,000 IU/ml)
and/or HBeAg seroconversion at the end of follow up. The study was approved by the institutional review board
of each hospital.
Result: A total of 567 patients with mean age of 46.8 ± 11.9 y were included. The ratio of HBeAg positive to HBeAg
negative patients was 1.3:1. Nineteen percent of patients had no HBeAg status. There were 262 HBeAg positive
patients (46%) and 197 HBeAg negative patients 35%. Sixty-one percent received NAs while 20% received IFN as
a first line treatment and the remaining 19% received no specific medication. For the HBeAg positive patients,
HBeAg seroconversion and undetectable HBV-DNA were achieved in 32.8% and 50.5%, respectively in NAs
group (on therapy), and HBeAg seroconversion and undetectable HBV-DNA were achieved in 24.3% and 21.4%,
respectively in the IFN-treated group (off treatment). For the HBeAg negative patients, undetectable levels of
HBV-DNA occurred in 68.8% in the NAs group while undetectable levels of HBV-DNA occurred in 37.5% of
patients in the IFN-treated group. HBsAg loss was not found in the NAs group, but 2.8% of patients in IFN group
had HBsAg loss. HBV DNA reappeared in the IFN group (off treatment) and NAs groups (on therapy) in 26.6%
and 24.3% of patients, respectively. Minor adverse events of therapy were found in 9% of patients. Five percent
of patients progressed to Child A cirrhosis and one patient in the NAs group (0.18%) died from causes unrelated
to liver disease, during a 3-year follow-up.
Conclusion: The treatment response of Thai CHB patients from multicenter study showed the results similar to
previous studies. However, higher durability of treatment with lower rate of reappearance of HBV DNA was
observed in Thai CHB patients.
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Knodell’s score system, HBeAg: hepatitis B-E antigen,
HBsAg: hepatitis B surface antigen, HBV DNA:
hepatitis B virus DNA, HBV: hepatitis B virus, IFN:
interferon, LAM: lamivudine, MR: magnetic
resonance, NAs: nucleoside analogues, PCR:
polymerase chain reaction, PEG-IFN: Pegylated
interferon, pIFN: peg interferon, 3TC: 2′,3′-dideoxy-
3′-thiacytidine; lamivudine, US: ultrasonography.

Chronic hepatitis B (CHB) is a worldwide threat
and prevalent in Thailand with a carrier rate of 10%
during the past 20 years [1, 2]. There is now a clear
reduction in the prevalence of CHB infection since
the integration of hepatitis B virus (HBV) vaccination
into the expanded program of immunization in Thailand
[3, 4]. However, the burdened of CHB patients
and the increasing risk of morbidity and mortality
(25%–40%) are still a major concern [5]. The annual
incidence of HCC was 0.1% in asymptomatic hepatitis
B surface antigen (HBsAg)-positive individuals or 1%
in CHB patients [6]. The HCC incidence increased
to 3%–10% in CHB patients with cirrhosis [6]. The
probability of developing cirrhosis and complications
depended on multiple factors including the duration of
HBV replication, baseline viral load, the immune status
such as coexisting HIV infection, alcohol intake, and
the opportunity to receive antiviral agents for HBV.
Benvegnu and colleagues found that there was a
significant morbidity and mortality during the first
decade after diagnosis of compensated cirrhosis [7].
The natural course of CHB progressing to cirrhosis
can be relatively silent and can occur even in younger
patients [8]. The spontaneous annual seroconversion
rate of HBsAg was 1% and 10% for the HBeAg [9].
Currently, no satisfactory treatment is available for
CHB patients. Interferon (IFN) and a number of
nucleoside analogues (NAs) including lamivudine,
adefovir dipivoxil, entecavir, and telbivudine are already
government approved for CHB treatment in Thailand.
However, the overall response in Asian patients was
only 15%–20% for HBeAg seroconversion [5, 10-
12]. Less than 5% of patients showed HBsAg
seroconversion [13]. Limitations of the use of antiviral
agents such as interferon-alpha (IFN-α) or pegylated
interferon-alpha (PEG-IFN-α) are poor tolerability.
For NAs limitations are a high rates of emergence of
drug-resistant HBV mutants especially for lamivudine
resistance, which occurred during the late period of
the first year of treatment [10, 11, 14] These HBV
mutants, may result in a more severe and progressive
clinical course of CHB [11, 15]. Currently, the data
on the outcome of treatment of Thai CHB patients
remain scant. We aimed to determine the natural

history, durability, and outcome of treatment in Thai
CHB patients treated with nucleoside analogues (NAs)
monotherapy or interferon (IFN) monotherapy with
3-year follow-up.

Methods
Patients

This retrospective multicenter study included
consecutive patients with CHB from 6 hospitals
including: King Chulalongkorn Memorial University
Hospital (KCMH), Siriraj Hospital of Mahidol
University (SI), Prince Songklanakarind University
Hospital (PS), Ramathibodi Hospital of Mahidol
University (RA), King Pramongkrutklao Hospital of
the Royal Thai Army (KP), and the Hospital for
Tropical diseases of Mahidol University (TM). The
study was conducted between January 2002 and
December 2004. Patients’ ages ranged from 18 to
80 years. CHB was diagnosed by detectable HBsAg
and alanine aminotransferase (ALT) levels of at least
1.5 times normal over at least 6 months. Clinical data
from follow-up and laboratory tests monitoring at least
one time annually were recorded. HBeAg-negative
patients must have had a HBV DNA level of at least
2,000 IU/ml.

Patients were excluded if they had hepatitis C virus
(HCV) or HIV coinfection, pregnancy, or clinical
evidence of compensated or decompensated cirrhosis.
Cirrhosis was defined by a serum bilirubin level >2.5
times the upper limit of normal, a prolonged
prothrombin time (PT) of ≥3 seconds longer than
the normal limit and a serum albumin level <3 g/dl or
a history of ascites, variceal bleeding, or hepatic
encephalopathy. Post chemotherapy or serious
associated diseases including malignancy, poorly
controlled diabetes, and end stage renal disease were
also excluded. The study was approved by the ethics
committees at each participating center.

Liver histology
All patients with available liver biopsy data before

starting treatment were evaluated for the degree of
necroinflammatory activity and fibrosis using the
histological activity index (HAI) or Knodell score index
[16]. The Knodell grading system is on a scale from 0
to 22 with the higher scores indicating more severe
inflammation. Briefly, the overall Knodell score is
the sum of the scores for periportal bridging necrosis
(0, 1, 3, 4, 5, 10), intralobular degeneration and focal
necrosis (0, 1, 3, 4), portal inflammation (0, 1, 3, 4),
and fibrosis (0, 1, 3, 4) [16].
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Clinical data and laboratory tests monitoring at
follow-up

Data monitoring included review of clinical
records, complete blood counts, liver function tests
(LFTs), liver histopathological findings, and abdominal
ultrasonography at least annually. Measurements
of the treatment response included biochemical,
virological responses and the development of drug-
resistant HBV mutants [17]. A treatment response
was defined as ALT normalization and HBV DNA
level <10,000 copies/ml (<2,000 IU/ml) at the end
of follow-up. HBeAg seroconversion was also
recorded in HBeAg-positive patients. Patients treated
with NAs were evaluated, while they continued on
antiviral agents or other therapy (on-treatment
response). Patients treated with IFN were evaluated
while they stopped antiviral agents and IFN (off-
treatment response).

Primary nonresponse was defined as the inability
of NAs to reduce serum HBV DNA by ≥1 log10 IU/
ml after the first 6 months of therapy. Secondary
antiviral treatment failure or virological breakthrough,
was defined as a ≥1 log10 IU/ml increase in serum
HBV DNA level from nadir in 2 consecutive samples
of at least 1 month apart in patients who had
responded. All antiviral treatment failures excluded
noncompliance with antiviral medications [18].

Primary end-points of this study were death or
major cirrhotic complications that occurred during a
3-year follow-up. Major complications of cirrhosis
were defined according to the following criteria: (a)
HCC was diagnosed by ultrasonography (US) or CT
or MRI and AFP above the normal limit with or
without histological confirmation; (b) symptomatic
ascites was defined by the presence of ascites causing
symptoms of abdominal discomfort or spontaneous
bacterial peritonitis (SBP), which was identified by
abdominal US examination or abdominal tapping; (c)
gastrointestinal (GI) bleeding from portal hypertension
(PHT) and confirmed by endoscopy; (d) hepatic
encephalopathy was diagnosed  by clinical findings;
(e) decompensated cirrhosis was defined according
to transition from Child A to Child B or Child C
cirrhosis.

Statistical Analysis
Continuous variables were presented as mean �

standard deviation (SD) or median (± interquartile
range [IQR]) as appropriate. Comparisons between
the two groups were performed using an independent

t test if values were normally distributed or using a
Wilcoxon rank sum test if the distribution was not
normal. Categorical data were presented as numbers
(percentage) and were compared using a Fisher exact
test or χ2 test where appropriate. All tests were two
sided, and the chosen level of significance was
P < 0.05. Statistical analyses were conducted using
SPSS version 15.0.

Results
Demographics and clinical features

A total of 567 patients were enrolled and followed
up for at least 3 years. Their baseline characteristics
are described in Table 1. Median follow-up duration
was 36 months. Most of the patients lived in Bangkok
and the central region of Thailand (73.2%). The
patients who received antiviral agents (NAs group
and IFN group) were civil-servants (29.3%), laborers
(23%), and traders (8%). Only 14.4% of CHB patients
had underlying diseases of diabetes mellitus and
hypertension. Only 18.3% of patients had a history of
HBV infection in their immediate family and 5.5%
had a history of receiving blood components. Most
CHB patients (82%) were diagnosed while
asymptomatic at routine checkups and 10.5% were
diagnosed by blood testing as part of blood donation.
Only 7.5% of patients were symptomatic complaining
of fatigue, tender hepatomegaly or jaundice.

Of the 567 CHB patients, 108 (19%) had no
HBeAg status. There were 262 HBeAg-positive
patients (46%) and 197 HBeAg-negative patients
(35%).

Sixty-one percent received NAs monotherapy
(NAs; group1) while 19.9% received IFN-α
monotherapy (IFN; group 2) and the remaining 19%
received supportive treatment (SUP; group 3). The
majority of the NAs group was treated with lamivudine
100 mg per day (69%) while the rest of 25% of patients
were treated with lamivudine 150 mg per day and
6% were treated with adefovir 10 mg per day,
respectively. Conventional IFN-α accounted for 78%
of group 2 while the remainder (22%) was treated
with PEG-IFN. Comparing the NAs and IFN groups,
there was a statistically significant difference
(P < 0.0001) in several variables as shown in
Table 2. Patients treated with NAs (n = 349) had
significantly more frequent comorbidities, less liver
biopsies, and fewer adverse events from treatment
than those receiving IFN.
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Baseline laboratory and liver histology findings
Laboratory test results at the first visit are

summarized in Table 1. The AST/ALT ratio was less
than one in most patients. Serum total bilirubin, albumin
as well as PT were mostly within the normal range.
About half of CHB patients had available results of
liver biopsy. The mean (SD) baseline Knodell scores
were similar in both HBeAg positive (6.7 ± 3.8) and
HBeAg negative patients (7.0 ± 3.7). The Knodell
score was less than 8 or mild activity of inflammation
was found in 71% of patients. Significant fibrosis
(score >3) or bridging fibrosis was found in one-third
of patients (32.8%).

Biochemical, HBeAg and HBsAg seroconversion
and virological responses

For HBeAg-positive patients (n = 262), the
proportion of HBeAg seroconversion and undetectable
HBV DNA was 32.8% and 50.5% in the NAs group
patients respectively, while HBeAg seroconversion
and undetectable HBV DNA was found in 24.3%
and 21.4% of group 2 patients respectively.
Normalization of ALT was found in 69.8% of patients
in group 1 and 55.7% of patients in group 2. HBsAg
loss was not found in patients from the NAs group,
but two patients in the IFN group had HBsAg loss
(2.8%) as shown in Table 3. For HBeAg negative
patients (n = 197), the proportions of undetectable
levels of HBV DNA and normalization of ALT were
68.8% and 70.8% in the NAs group, while proportions
of patients with undetectable levels of HBV DNA

and normalization of ALT were in 37.5% and 90.0%
in the IFN group (Table 4).

In the SUP group, 77% of patients were labors
and most of these (90%) were followed-up regularly
without significantly different outcomes compared
with patients in the NAs and IFN groups. The main
reasons for not receiving antiviral agents were the
concern regarding the side effects of this medication,
the costs of treatment, and the chance of drug
resistance.

Adverse events and major complications
Fewer adverse events were found in the NAs

group whereas ten patients (9%) in the IFN group
had adverse events including fever, myalgia, flu-like
symptoms, weight loss, alopecia, and anorexia. Most
subjects could continue therapy with an adjusted
dosage of IFN. The reappearance of HBV in patients
from the NAs group and IFN group was 24.3% and
26.6%, respectively. Most patients with reappearance
of HBV presented with elevated transaminase
enzyme. About half of the patients in the NAs group
received additional NAs for viral control (Table 5).
Only 5.6% of patients progressed to Child A cirrhosis
during a 3-year follow-up. Five patients in the SUP
group developed cirrhosis, compared with 27 patients
in the NAs and IFN groups. However, this difference
was not statistically significant. One patient in the NAs
group died from other cause unrelated to their liver
disease (0.18%).

Table 1. Baseline characteristics of the 567 CHB patients enrolled

Major variables (normal values) Mean ±±±±± SD/number of patients (%)

Male:female 2.6:1
HBeAg positive:HBeAg negative 1.3:1
Age (years) 46.9 ± 11.9
ALT (<40 ULN) 75 ± 120
AST (<40 ULN) 52.5 ± 84
AP (<117 ULN) 79.2 ± 35
FBS (<106 mg/dl) 106 ± 38
Knodell score 6.8 ± 3.8
Treatment with
- Group 1: NAs monotherapy 349

- Lamivudine 100 mg. 69%
- Lamivudine 150 mg. 25%
- Adefovir 10 mg. 6%

- Group 2: IFN monotherapy 110
- PEG-IFN-α 22%
- IFN-α 78%

- Group 3: Supportive care 108
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Table 2. Comparison between treatment groups of antiviral agent

Variables NAs monotherapy IFN monotherapy P
       (group 1)       (group 2)

Live in central area 71.2% 75.7% 0.02
Known diagnosis from blood donation 8.4% 18.7% 0.02
Presence of comorbid diseases 15.5% 5.6% 0.03
Presence of liver biopsy 47.8% 74.5% <0.0001
Adverse events 1.7% 7.0% <0.009

Pearson, χ2, P < 0.05; statistically significant difference

Table 3. Biochemical response, HBeAg and HBsAg Seroconversion and Virological response at 3-year
of follow up in HBeAg positive CHB patients (n = 262)

Variables NAs (group 1) Interferon** (group 2)
    (n = 192)             (n = 70)

Normalization of ALT 69.8 55.7
HBV-DNA <2,000 IU/ml 50.5 21.4
HBeAg seroconversion 32.8(on therapy) 24.3(off therapy)
HBeAg loss 14.6 37.0

**S Antigen loss was found 2.8% of interferon monotherapy group (2 patients)

Table 4. Biochemical response, HBsAg seroconversion, and virological response at 3-year of follow up
in HBeAg negative CHB patients (n = 197)

Variables NAs (group 1) Interferon** (group 2)
     (n = 157)             (n = 40)

Normalization of ALT 70.8 90.0
HBV-DNA <2,000 IU/ml 68.8 37.5

There was no S Antigen loss found both treatment groups

Table 5. The results of 3 years follow-up

Variables Number of patients (%)

Death 1(0.18%)
Cirrhosis* 32 (5.6%)
Other complications** 9 (1.6%)
Loss follow-up 6.8%
Reappearance of HBV-DNA in NAs group 24.3%
Reappearance of HBV-DNA in IFN group 26.6%

Child A cirrhosis = 30 cases and Child B cirrhosis = 2 cases
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Discussion
To our knowledge this is the first multicenter study

of Thai CHB patients with a long-term follow-up. The
study demonstrated that Thai CHB patients have a
potentially progressive disease with 5.6% developing
cirrhosis regardless of therapy within 3-years of
follow-up. The detection rate of cirrhosis in Thai CHB
patients was approximately 1.5% per year. Previous
reports showed that the rate of cirrhosis was 2% per
year [6, 19]. The dynamic natural history and the high
level of HBV DNA at baseline in Asian CHB patients
may be important factors for ongoing viral replication
and liver damage [20, 21]. In previous studies, the
incidence of cirrhosis accounted for approximately
twice the rate in HBeAg-negative patients compared
with that in HBeAg-positive patients [22]. However,
we found no difference in HBeAg status between
the groups. The majority (74%) of our patients were
diagnosed while asymptomatic and most of them
had no risk factors. Thus, an effective early HBV
screening system to detect CHB patients should be
established for such a highly endemic population.

The outcome of CHB treatment was influenced
by several factors for example the presence of
bridging fibrosis, which was seen in one-third of our
patients [23-25]. Cooksley and colleagues included
8%–10% of patients with Child A cirrhosis while Lau
and Janssen enrolled 10%–18% cirrhosis patients. Both
studies confirmed the influence of cirrhosis on the
outcome of treatment [26, 27]. Other variables
including baseline ALT, HBV DNA levels, patient age,
sex, and HBV genotype also predicted the outcome
of treatment [28]. Recently, quantitative HBeAg was
proposed as a new promising predictor for HBeAg
seroconversion in HBeAg-positive patients treated
with PEG-IFN. This study found that only 4% of the
patients who had levels of HBeAg equal or higher
than 100 PEIU/ml reached HBeAg seroconversion
during 24 weeks of treatment [29]. However, our study
did not measure HBeAg level or genotype. The HBV
genotype, especially genotypes A and B showed a
better outcome from treatment than genotypes C and
D [25]. However, HBV genotyping was not tested in
our study.

The criteria for treatment response were different
in each study. The combined response rate to PEG-
IFN and/ or lamivudine therapy was defined by the
combined loss of HBeAg, HBV-DNA <5 × 105 cp/
ml and normalized ALT at 24–52 weeks [23-25, 30].
The difference in duration, dose of medication, and

definition of response may change the outcome of
treatment and we needed to consider the different
definition of treatment response in each study.

One of the important responses is HBsAg loss,
which was found mostly in patients from the IFN
group (2%–7%) [23-25, 30]. The patients in our IFN-
treatment group showed similar numbers of HBsAg
loss (2.8%). Patients treated with lamivudine showed
the variable response rate at off-therapy at 52 weeks,
which varied from 22%–28% [23, 30].

For HBeAg positive patients, extended therapy
for 2 and 3 years clearly increased the rate of HBeAg
seroconversion from 17% to 40% [10, 12, 31-33].
However, the emergence of YMDD mutants was also
increased from 38% at the end of year 2 to 57% at
the end of year 3 [10, 12, 31-33]. About 60% of
YMDD mutant patients had elevated ALT and one-
third of them had an elevated ALT of more than 5
times baseline [33].

For HBeAg-negative patients, HBV DNA
suppression and normalization of serum ALT levels
have been used as the goal of treatment in most
studies [34]. The response rate of the NAs group and
the occurrence of genotypic resistance were quite
similar to previous studies [15, 35, 36]. Close follow-
up for lamivudine resistance, clinical monitoring for
cirrhosis, and prompt add-on antiviral therapy or
switching therapy when required are needed to assure
quality care [15].

For IFN monotherapy, Marcellin and colleagues
revealed that PEG-IFN-α2a resulted in better
outcomes than lamivudine [37]. A virological response
of low serum HBV DNA levels (<20,000 cp/ml) was
found in 43% of patients thus treated and sustained
suppression of HBV DNA (<400 cp/ml) was also
found in 19% of patients [37]. Approximately half of
patients treated with PEG-IFN-α2a required dose
reduction and 7% of patients discontinued the drug
because of adverse events [37]. The frequency of
adverse events was found to be 3–4 times higher than
that in our study. The better tolerance of Thai patients,
lower body weight, and the lower dose of IFN may
explain the lower frequency of adverse events found
in our study.

The main strengths of our study are that it involves
the largest population of Thai CHB patients, a long-
term follow-up of 3 years, and a multicenter patient
population. Additionally, all patients were well
diagnosed with the clinical presentations, radiological
findings, and serological testing. Liver histology was
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available for more than half of the patients.
Nevertheless, our study also has some limitations. First,
the duration of 3-year follow-up may be too short to
identify important liver complications. Second, the new
definition of virological response recommended by an
international workshop “Roadmap for management
of patients receiving oral therapy for CHB” was not
applied to our study [38, 39]. Third, the Thailand
consensus recommendation for management of CHB
was distributed in 2005. Thus, the treatment choices
of CHB have been changed during the study period
[17, 28, 40-44].

In conclusion, the treatment response of Thai
CHB patients from multicenter study showed similar
results to previous studies. However, higher durability
of treatment with lower rate of reappearance of HBV
DNA was observed in Thai CHB patients.
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