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Comparison of lamivudine - α-interferon combination and α-interferon
alone treatments in adult patients with naive HBeAg negative hepatitis B
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ABSTRACT
Objectives: This study aimed to compare the efficacy of the α-interferon treatment with α-interferon plus lamivudine
for cases of chronic hepatitis B.
Materials and methods: Sixty-one HBeAg negative naive chronic hepatitis B patients were randomly evaluated in two
groups prospectively. In group 1, 30 patients were simultaneously given α-interferon 2a 9 MU, 3 days a week by s.c.
injection plus lamivudine 100 mg a day for 12 months. In group II, there were 31 patients who only was received the
same dosage of α-interferon and no lamivudine over the same period of time.
Results: In group 1 the initial mean value of alanine aminotransferase (ALT) was 144±59 IU/L and decreased to 38.8±19.3
IU/L; in group II, initial mean values of ALT was 141±52 IU/L and decreased to 53.2±14.7 IU/L at the end of 12th month
of the therapy (P<0.05). Hepatitis B virus DNA (HBV-DNA) clearance was obtained in 13 of 30 patients (43.3%) in group
I patients and 15 of 31 (48.4%) in group II at the end of the therapy (p=0.692). The number of patients with complete
response was found to be 14 out of 30 (48.4%) in group 1 and 15 out of 31 cases (46.7%) in group II, six months after
the end of the therapy (P=0.893).
Conclusion: α-interferon and lamivudine combination therapy had a more beneficial effect than α-interferon monotherapy in normalization of ALT and clearance of HBV-DNA; however, the complete response rate at 6 months after
the end of the therapy was not statistically significantly different between both groups. J Microbiol Infect Dis 2011;1(2):
58-63
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HBeAg negative erişkin hastalarda lamüvidin-alfa-interferon kombinasyonu ile tek başına
alfa-interferon tedavilerinin karşılaştırılması
ÖZET
Amaç: Bu çalışmada kronik hepatit B hastalarında alfa-interferon ile alfa-interferon + lamivudin kombinasyon tedavisinin etkinliğinin karşılaştırılmasını amaçladık.
Gereç ve yöntem: Altmış bir HBeAg negatif naif, kronik hepatit B hastası, rastgele, ileriye dönük olarak iki gruba ayrıldı.
Birinci grup, 30 hastaya aynı anda haftada 3 gün subkütan alfa-interferon 2a 9 MU ve günlük 100 mg lamivudin 12 ay
boyunca verildi. 2. grup, 31 hasta ise sadece aynı dozlarda alfa-interferon aldı ve hiç biri lamivudin kullanmadı.
Bulgular: Oniki aylık tedavi sonunda, birinci grubun başlangıç ortalama alanin aminotransferaz (ALT) düzeyi 144 ±
59 IU/L’den, 38,8 ± 19,3 IU/L’e, ikinci grubun grubun başlangıç ortalama alanin aminotransferaz (ALT) düzeyi 141 ±
52 IU/L’den 53,2 ± 14,7 IU/L’e geriledi (P<0,05). Tedavinin sonunda Hepatit B virüs DNA’sı (HBV-DNA) birinci gruptaki
30 hastanın 14’de (% 48,4) ve ikinci gruptaki 31 hastanın 15’de (% 46,7) negatifleşmiştir (p = 0,692). Tedavi sonrası altı
aylık takiplerdeki kalıcı yanıt ise, birinci gruptaki 30 hastanın 13’de (% 43,3) ve ikinci gruptaki 31 hastanın 15’de (% 46,7)
sağlandı (P=0,893).
Sonuç: Alfa-interferon ve lamivudin kombinasyon tedavisi ALT normalleşmesi ve HBV DNA’nın temizlenmesinde alfainterferon monoterapisinden daha yararlı etkisi olup, her iki grupta, tedavi sonrası altı ay sonundaki kalıcı yanıt oranları
arasında istatistiksel olarak anlamlı bir fark saptanmadı.
Anahtar kelimeler: Kronik hepatit B, HBeAg negatif, kombinasyon tedavisi, alfa-interferon, lamivudin
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INTRODUCTION
More than 400 million people worldwide are chronically infected by the hepatitis B virus (HBV).1 The
number of the liver cancer cases estimated in a
year is 530.000 in the world. On the other hand,
82% of these was caused by viral hepatitis infection which was associated with hepatitis B in
316,000 cases.2 Chronic hepatitis B (CHB) infection is the primary cause of cirrhosis and hepatocellullar carcinoma worldwide. Alfa-interferon
is effective in patients with hepatitis B with long
lasting response rate.3 Studies in Asia showed
a much lower response rate at 10-20%.4-5 More
than 50% of the patients with CHB infection do
not respond to α-interferon treatment and require
alternative therapies. Treatment with a different
α-interferon preparation, administration of a different drug and combination therapies is a common treatment alternative.5
Lamivudine, an oral nucleoside analog, has
been shown to cause suppression of hepatitis B
virus DNA (HBV-DNA), a marker of active viral
replication, in 93% of patients after 6 months of
therapy when 100 mg doses is used.6 Quantitative hepatitis B surface antigen (HBsAg) concentrations also decrease during treatment. However, after withdrawal from this drug, an immediate rise in HBV-DNA to pretreatment levels was
observed, followed by a more gradual increase
in HBsAg concentrations.7 In a study from India,
45% percent of patients with CHB who achieve
end-of-treatment response relapse and sustained viral response to lamivudine therapy is
achieved in 14%.8 Recently, it has been claimed
that α-interferon has a direct antiviral effect on
chronic HBV infection, which may be additive to,
or synergistic with lamivudine.9
There are two drugs approved for the treatment of chronic hepatitis B virus (HBV) disease:
IFN- and lamivudine. Several randomized controlled trials have shown the efficacy of IFN- in
the treatment of hepatitis B e antigen (HBeAg)positive chronic hepatitis B.10-11 These studies
show that approximately 25-40% of the treated
patients clear both the HBeAg and the HBV DNA
from serum.10 In addition, lamivudine at a dosage
of 100 mg daily for 52 weeks results in suppression of HBV DNA in the majority of patients, but
relapse is common. Sustained suppression of
HBV DNA and HBeAg occurs in only 16% of paJ Microbiol Infect Dis
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tients, and the degree of lamivudine resistance
increases with the duration of therapy.12,13
The HBeAg negative form of chronic hepatitis
B (CHB) predominates in the Mediterranean area
and has a rising frequency in Europe and North
America. The HBeAg negative CHB is characterized by frequent exacerbation of hepatitis, which
probably increases the risk of cirrhosis, hepatocellular failure, and hepatocellular carcinoma.14
The aim of the present study is to compare the
efficacy of the treatment with α-interferon alone
and the combination of α-interferon in lamivudine
in HBeAg negative CHB infection at the end of
the treatment and six months after therapy.
MATERIALS AND METHODS
This study was carried out at the Department of
Clinical Microbiology and Infection Diseases, Dicle University Medical Faculty. The diagnosis of
all patients was confirmed after a thorough laboratory investigation for their symptoms of icterus,
abdominal pain, fatigue, loss of appetite or prior
detection of elevated at alanine aminotransferase
(ALT) values and/or family history of HBV infection.
Inclusion criteria were the presence of the
HBsAg in serum for at least 6 months, presence
of hepatitis B early antibody (Anti-HBe), absence
of hepatitis B surface antibody (anti-HBs), absence of hepatitis B early antigen (HBeAg), ALT
values (the upper limits of the normal value is 40
IU/L) more than 1.5 times the normal upper limit,
presence of HBV-DNA and histological evidence
of chronic hepatitis disease on liver biopsy taken
within 6 months of enrollment.
Patients were excluded at screening if they
had been treated previously with IFN or had received antiviral or immunosuppressive medications; if they had tested positive for antibody to
hepatitis C virus, hepatitis D virus, or HIV; if they
had other causes of chronic liver disease; if they
drank >40 g of alcohol per day; if they had evidence of hepatocellular carcinoma; if they had
decompensated liver disease (serum bilirubin
level, >2.5 times greater than the ULN; prothrombin time prolonged by >3 s; serum albumin level
less than the lower limit of normal; or a history
of ascites, variceal hemorrhage, or hepatic encephalopathy); or if they had any contraindications specified for use of IFN. Patients also were
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excluded if they were pregnant; if they had a total
leukocyte count of <2500 cells/mm3, a neutrophil
granulocyte count of <1000 cells/mm3, a platelet
count of <100,000 cells/mL, or a hemoglobin level of <10 g/dL; or if they were unable to provide
informed consent.
To determine viral load prior to the therapy,
HBV-DNA was detected before treatment by solution hybridization technique (Hybrid Capture,
Digene Diagnostics, Beltsville, MD, USA; cut-off,
5 pg/mL). Hepatitis B virus DNA was monitored
on the twelfth and eighteenth months following
treatment by polymerase chain reaction method.
For histological diagnosis, liver needle biopsy was carried out with ultrasonography guidance. The biopsy material was kept in 10% formaldehyde solution and evaluated by a pathologist
experienced with liver pathology. All specimens
were graded according to Knodell histological activity index (HAI).15
Complete blood count, biochemical and
hepatitis serological (HBsAg, Anti-HBs, HBeAg,
Anti-HBe and Anti-Delta) studies were re-evaluated once a month for the first 2 months and then
every other month, end of the treatment and six
month after the end of the treatment. Hepatitis serology was studied with Tecan Minilyzer enzymelinked immunosorbent assays (ELISA) apparatus
and third generation ELISA (EQUIPAR, Saronno,
VA, Italy) reagent was used. During follow-up, the
probable side-effects of α-interferon and lamivudine were evaluated and considered to determine
whether to continue the therapy.
Sixty-one HBeAg negative naive chronic
hepatitis B Patients were evaluated in two groups
prospectively. The patients were randomized in
consecutive order to one of the two treatment
arms. In group 1, 30 patients were simultaneously given α-interferon 2a 9 MU, 3 days a week
by subcutaneous injection plus lamivudine 100
mg a day for 12 months. In group II, there were
31 patients who received the same dosage of
α-interferon and no lamivudine over the same period of time. Serological, virological and biochemical results were compared between both groups
at the end of the treatment and 6 months after
the end of therapy. Complete response at the end
of the therapy was accepted as the clearance of
HBV-DNA and the normalization of ALT.
Before applying this protocol, informed consent was taken and sufficient information was
J Microbiol Infect Dis

given to the patient’s parents about the disease
and the treatment procedure. The local ethical
committee approved our study.
Results were expressed as mean ± SD. The
Chi Square test was used to compare categorical
samples. If the total sample size and the expected
values were smaller than five, Fisher’s exact test
was used. Values of P < 0.05 were considered
statistically significant. Statistical analysis was
carried out by SSPS version 15.0 programs.
RESULTS
Sixty-one adults between 27 and 44 years of age
were enrolled. Mean ages were 36.2 ± 5.9 years
and 36.9±6.7 years in groups 1 and 2, prospectively (Table 1). In group 1, the initial mean value
of ALT was 144 ± 59 IU/L and decreased to 38.8
± 19.3 IU/L at the end of twelfth month of therapy
(P < 0.05) and at the end of the first year, normalization of ALT was obtained in 15 out of the
30 patients (50%). In a follow-up session at the
end of a 6-month period after treatment, 14 patients had normal ALT values (46.7%). In group
II, initial mean values of ALT was 141 ± 52 IU/L
and decreased to 51.2 ± 14.7 IU/L at the end of
twelfth month of the therapy (P < 0.05). Normalization of ALT was obtained in 14 out of the 31
patients (45.2%) in this latter group at the end of
the first year. In a follow-up session at the end
of a 6-month period after treatment with group
II, ALT values increased again 1.5 upper limits
of normal value in one patient. The final rate of
ALT normalization after the 6 months was 42%.
The difference in ALT normalization was statistically not significant at 6 months after the therapy
in both group 1 and group II (P >0.05).
Table 1. Characteristics of patients with chronic hepatitis
B who were treated with α-interferon and lamivudine combined therapy or α-interferon monotherapy
Characteristics
Sex (% male)

Group I (n=30) Group II (n=31)
63

84

Age (mean ± SD)

36.2±5.9

36.9±6.7

Initial ALT (IU/L)

144±59

141±52

17

19

ALT > 100 (IU/L) (n)

HBV-DNA (mean ± SD) 3015 (37-4058)
HAI (mean)
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2982 (51-4218)
7.9
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During a follow-up session 6 months after
therapy were also. In both groups, normalization
of ALT was achieved in patients. At the end of the
treatment HBsAg clearance and anti-HBs seroconversion were not maintained.
The initial titer of HBV-DNA was higher than
500,000 copy/mL in 23 of the 30 patients in group
1 and in 25 of 31 patients in group II (P >0.05).
In group 1, HBV-DNA clearance was obtained in
13 of 30 patients at the end of the therapy, and
only two patients relapsed with an increase of
HBV-DNA greater than 500,000 copy/mL after
6 months of follow-up after therapy. In group II,
HBV-DNA clearance occurred in 15 patients at
the end of treatment. However, HBV-DNA titer
was re-elevated in 12 patients at the 6 months
after the end of therapy. The differences between
the two groups were statistically significant in the
means of HBV-DNA clearances both at the end
of the therapy and 6 months after the therapy
(P=0.042).
Before therapy, the mean of Knodell HAI
of liver biopsies was 8.1 in group 1 and 7.9 in
group II (P > 0.05). The number of patients with
sustained virological responses was 14 out of
30 cases (46.7%) in group 1 and 15 out of 31
cases (48.4%) in group II. There was no statistically significant difference between both groups
(P > 0.05). Patients tolerated the treatment well.
Therapy was continued, although some patients
displayed typical minor side-effects such as a flulike syndrome and gastrointestinal symptoms. No
patients developed severe neutropenia, thrombocytopenia or any complication of bone marrow
suppression.
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tory properties, α-interferon is the most promising therapeutic agent for the treatment of various CHB infections. The currently recommended
regimen for α-interferon is 9 MU given three times
a week by s.c. injection for six up to 12 months.
Response as described by clearance of viral DNA
and normalization of ALT is observed in 30 45%
of adult patients with CHB infection receiving
α-interferon.17
The development of new nucleoside analogs,
that inhibit the HBV reverse transcriptase activity,
such as lamivudine, famciclovir and others, has
provided recently an alternative to interferon therapy for CHB infection. Lamivudine is a deoxycytidine analog that is active against hepatitis B virus. In patients with CHB, lamivudine profoundly
suppresses HBV replication. Clinically significant
improvements in liver histology and biochemical
parameters were obtained with lamivudine in randomized trials in HBeAg negative patients with
CHB and compensated liver disease.18 The major
advantages of lamivudine are good tolerability,
oral route of administration and safety in patients
with hepatic decompensation. The major disadvantage is drug resistance, which is observed
with increasing frequency following prolonged
administration.19

DISCUSSION

In the new millennium, combination therapy
studies have accelerated in CHB infection. Many
studies have focused on combination therapy with
one or more nucleoside/nucleotide analog and an
immune-modulating agent, such as interferon or
a therapeutic vaccine. This combination may act
synergistically against HBV and delay or prevent
the development of drug-resistant mutants.20 Up
until now the best treatment modality has been
unknown in patients with CHB infection.

Chronic liver disease during HBV infection is major cause of death worldwide, linked mainly to
complications of cirrhosis and hepatocellular carcinoma. The age of acquisition, sex, HBV-DNA
level in serum, histologic activity, ethnic group,
immune status, viral mutations and coexisting
viral infections all influence the rate of development of cirrhosis in hepatitis B.16 Alfa-interferon
and lamivudine were being used for treatment of
chronic hepatitis B infection while this study was
in progress. Beside the rapid scientific development; entecavir, tenofovir, telbuvidine and other
new antiviral drugs have been used for treatment
recently. Due to its antiviral and immunomodula-

Until now, the short-term use of α-interferon
alone or in combination with lamivudine has not
been reported to be effective for treatment of
chronic hepatitis B infection. Data on combination therapy are few and are restricted to studies

J Microbiol Infect Dis

Recent studies have proposed that
α-interferon has a direct antiviral effect on chronic
HBV infection, which may be additive to, or synergistic with lamivudine.9 In a study from Germany, there was resistance to lamivudine mono
therapy in CHB patients with liver transplantation,
but HBV-DNA clearance has occurred when interferon treatment was combined to lamivudine
to obtain a synergistic effect.21
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of courses of treatment of 4 6 months’ duration.
Moreover, many published trials of combination
therapy provide little support for the use of the
α-interferon and lamivudine combination. Also,
the design of the initial studies of combination
therapy may not have been optimal for showing
the full effects of combination therapy.22,23 On the
other hand, in many controlled trials, it has been
shown that there was an increased clearance of
HBV DNA after prolonged α-interferon therapy,
compared with treatment for the standard period
of 16 weeks.24
Karabay et al. demonstrated that administration of combination therapy for 18 months to
HBeAg-negative patients induces rapid inhibition
of viral replication, normalization of liver function,
and histological evidence of improvement in liver
disease. They found a rate of sustained virological response (50% of patients) after 18 months of
combination therapy and 38% of the α-interferon
monotherapy (p>0.05).25 In our study we found
the rate of sustained virological response 46.7 %
after 12 months of combination therapy and 48.4
% of the α-interferon monotherapy. The rate of
SVR was similar in the both of treatment groups.
In another study, α-interferon plus lamivudine treatments were compared with interferon
was given alone. In this trial 51 cases with typical
chronic hepatitis B infection were enrolled, 49%
receiving interferon alone and 51% receiving the
combination of two drugs showed beneficial response. Although, the response rate with combination therapy (21%) was statistically significant,
the authors stressed that combination therapy
may be not more effective than the monotherapy
(12%).26 In our study; the response rate in combination therapy was not higher than monotherapy
(P > 0.05).
In the present study, the combination of alpha-interferon plus lamivudine were compared
with α-interferon alone in adults with chronic hepatitis B infection; there were statistically significant
differences between both groups in normalization
of ALT, with a more beneficial effect in the group
with combination therapy. However, the complete
response rates were not statistically significantly
different between both groups.
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