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Combination treatment in HBeAg-negative chronic hepatitis B
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on therapy with adefovir or tenofovir is the treatment of
choice in patients who develop resistance to lamivudine.
In patients with cirrhosis, a combination of lamivudine/
adefovir may also be used as initial treatment; another
option would be to add tenofovir in patients with an insufficient response to entecavir.
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Abstract
Chronic hepatitis B (CHB) represents an important public
health problem. HBeAg-negative CHB is frequently associated with advanced liver disease and its prevalence is
increasing. Monotherapy with either interferon (conventional or pegylated) or nucleoside/nucleotide analogues
has its limitations. It has been suggested that a combination of these agents might increase antiviral efficacy.
However, existing data do not support this hypothesis,
even though combination treatment appears to reduce
the risk for emergence of lamivudine resistance. Nevertheless, most existing combination studies are small, and
it is possible that they have not been designed to detect
significant differences between combination treatment
and monotherapies. Another limitation of these studies is that, in most of them, lamivudine treatment was
discontinued after 1 year, a strategy that is not followed
in clinical practice. It was thought to be interesting to
evaluate the combination of a short course of interferon
(particularly pegylated) with the long-term administration of nucleotide or nucleoside analogues. The efficacy
of combining pegylated interferon with the newer nucleotide or nucleoside analogues or of nucleotide with
nucleoside analogues could also be evaluated. However,
findings show that until more data are available, combination therapy cannot be recommended as first-line
treatment in patients with CHB. On the other hand, add-
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INTRODUCTION
Chronic hepatitis B (CHB) represents an important
public health problem[1]. It is estimated that 350 million
people worldwide are affected by CHB, and 500 000
to 1.2 million patients die each year of the complications (mainly cirrhosis and hepatocellular carcinoma) of
CHB[1]. HBeAg-negative CHB is characterized by the
presence of the hepatitis B virus (HBV) with mutations
in the precore or basic core promoter region, which
prevent the synthesis of HBeAg[2]. The prevalence of
HBeAg-negative CHB appears to be increasing; median
rates are 33% in Europe (range: 10-72), 14% in the
United States (range: 13-22) and 15% in Asia (range:
5-47)[3]. Patients with HBeAg-negative CHB are more
likely to have severe liver disease at the time of diagnosis, and to progress to cirrhosis than patients with
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HBeAg-positive CHB[2]. The management of HBeAgnegative CHB is therefore an important aspect of the
treatment of CHB.

PEG-IFN PLUS LAM COMBINATION
Pegylated IFN appears to be more effective than conventional IFN and has a more convenient dosing scheme (one
weekly administration vs tiw with conventional IFN)[5]. A
limited number of studies have evaluated the effectiveness
of a PEG-IFN/LAM combination compared with LAM
monotherapy in patients with HBeAg-negative CHB[13-15].
In the largest study, Marcellin et al[13] randomly assigned
537 patients to 48 wk of treatment with a PEG-IFN
α-2a/LAM combination, PEG-IFN α-2a monotherapy
or LAM monotherapy. After a follow-up time of 24 wk
after discontinuing treatment,those patients treated with
the PEG-IFN α-2a/LAM combination showed higher
virological and biochemical response rates than those
treated with LAM monotherapy[13]. However, response
rates were similar in the PEG-IFN α-2a/LAM combination and PEG-IFN α-2a monotherapy patient groups[13].
Moreover, rates of histological response were similar in
the 3 groups[13]. The rates of adverse events were similar
in the PEG-IFN α-2a/LAM combination and PEG-IFN
α-2a monotherapy groups but significantly lower in the
LAM monotherapy group[13]. Treatment with PEG-IFN
α-2a/LAM combination was associated with lower rates
of emergence of LAM resistance compared with LAM
monotherapy[13]. In 2 smaller studies (n = 48 and n = 126,
respectively PEG-IFN α-2b/LAM combination and PEGIFN α-2b monotherapy administered for 48 wk resulted
in similar end-of-treatment and sustained biochemical and
virological response rates 24 wk later[14,15]. Liver biopsy was
not performed nor were rates of emergence of LAM resistance reported in the latter studies[14,15].

LIMITATIONS OF MONOTHERAPY IN
CHB
Seven agents are currently approved for the treatment of
CHB, including interferon [conventional interferon (IFN)
and pegylated (PEG) IFN α-2a] and the nucleoside/nucleotide analogues [lamivudine (LAM), adefovir (ADV),
telbivudine, entecavir and tenofovir][4,5]. IFN stimulates
cell-mediated immune responses against HBV, whereas
the nucleoside/nucleotide analogues inhibit HBV replication by acting on the HBV polymerase[6]. The advantage of IFN is that it is administered for a defined
period (16-48 wk), induces sustained responses in some
patients and is not associated with the development of
HBV resistance[4,5]. However, IFN treatment requires
subcutaneous injections and is frequent associated with
side effects[4,5]. The nucleoside/nucleotide analogues are
given orally and are well tolerated[4,5]. However, stopping
these agents leads to a rebound of HBV replication in
most cases and they therefore have to be given for long
periods of time and probably indefinitely[4,5].Unfortunately this strategy is compromised by the development
of HBV resistance[4,5].

Conventional IFN plus LAM
combination
It is clear that monotherapy with either IFN or nucleoside/nucleotide analogues have limitations. Since these
agents have different mechanisms of action, it has been
suggested that combining them might result in more
potent and sustained suppression of viral replication[7].
This might in turn also reduce the risk for development
of antiviral resistance [7]. Accordingly, several studies
compared IFN/LAM combination with LAM monotherapy in patients with HBeAg-negative CHB[8-12]. Endof-treatment virological and biochemical response rates
with the 2 treatments were either similar[9,12] or higher
with IFN/LAM combination[8,11]. However, sustained
(i.e. after treatment discontinuation) virological and biochemical response rates were similar with IFN/LAM
combination and LAM monotherapy in all studies[8,10-12].
Moreover, improvement in liver histology was either
similar in the 2 groups[12] or greater with LAM monotherapy[9,10]. Development of LAM-resistant mutants
was found to be more frequent in patients treated with
LAM monotherapy in some[8,11] but not all studies[9,10,12].
Treatment discontinuation rates were similar in the 2
groups[8,11,12]. Interestingly, the administration of higher
doses of IFN (up to 10 MU tiw), or for longer periods
(up to 24 mo) was not associated with better results of
IFN/LAM combination[8-12].
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STAGGERED IFN/LAM COMBINATION
In vitro studies have suggested that LAM restores HBVspecific cytotoxic T lymphocyte reactivity[16,17]. It was
therefore hypothesized that LAM pre-treatment might
increase responsiveness to subsequent IFN administration[16,17]. Accordingly, a number of studies have evaluated a staggered treatment scheme, with 1-6 mo of
LAM monotherapy preceding treatment with 1-12 mo
of a IFN/LAM combination[12,18-21]. In some studies, the
IFN/LAM combination was followed by 6 mo of LAM
monotherapy [19] or 6 mo of IFN monotherapy [18,20].
The IFN/LAM combination was compared with LAM
monotherapy[12,21], IFN monotherapy[18] or both[19]. Endof-treatment virological and biochemical response rates
were similar in the IFN/LAM combination and LAM
monotherapy groups [12,19-21] and higher than those of
the IFN monotherapy groups [18,19]. In most studies,
after 6-27 mo of follow-up, sustained virological and
biochemical response rates were also similar in the IFN/
LAM combination and the LAM monotherapy [12,19,21]
or IFN monotherapy groups[18,19]. The biochemical response rates were higher in the IFN/LAM combination
group at 24 wk after treatment discontinuation in only
in one study, but virological response rates did not differ

44

October 31, 2009|Volume 1|Issue 1|

Tziomalos K. Combination treatment in HBeAg(-) CHB

significantly between the 2 groups[20]. LAM resistance
was observed more frequently in the LAM monotherapy
group in most[19-21] but not all studies[12]. Improvement
in liver histology was similar with the IFN/LAM combination and LAM monotherapy [12,19,21] but less with
IFN monotherapy[19]. Treatment discontinuation rates
were similar with the IFN/LAM combination and LAM
monotherapy[19-21]. Only 1 study evaluated a staggered
combination scheme including PEG-IFN in patients
with HBeAg-negative CHB[22]. In this report, 18 patients
were treated with a LAM/PEG-IFN α -2b combination (3 mo LAM, 3 mo LAM/PEG-IFN α-2b and 9
mo PEG-IFN α-2b alone) and 24 patients were treated
with LAM alone for a median of 25 mo[22]. At the end
of the treatment, virological and biochemical response
rates did not differ significantly between groups[22]. At 12
mo after treatment discontinuation, virological response
rates did not differ significantly between the 2 groups
but biochemical response rates were higher in the LAM/
PEG-IFN α-2b combination group[22]. LAM resistance
was observed more frequently in the LAM monotherapy
group [22]. Finally, only 1 study compared a staggered
combination scheme (12 wk of LAM monotherapy followed by 40 wk of an IFN/LAM combination) with a
IFN/LAM combination for 52 wk[12]. This study also
included a group treated with LAM monotherapy for
52 wk[12]. End-of-treatment and end-of-follow-up virological and biochemical response rates, changes in liver
histology and rates of development of LAM-resistant
mutants were similar in the 3 groups[12].

combining nucleotide and nucleoside analogues in patients with HBeAg-positive CHB[27-29]. The use of ADV,
combined with either LAM or emtricitabine (which is
not yet approved in CHB) was shown to reduce HBV
DNA levels more than ADV monotherapy[27,28]. In contrast, combining telbivudine and LAM (i.e. 2 nucleotide
analogues) was not shown to be more effective than
telbivudine monotherapy[29]. In the only study which
evaluated the combination of oral antiviral agents in
patients with HBeAg-negative CHB, 163 patients with
CHB (48% HBeAg-negative) were treated with a combination of emtricitabine plus clevudine or emtricitabine
monotherapy[30]. Neither of these agents is yet approved
in CHB. At the end of the 24-wk treatment period, virological and biochemical response rates were similar
in the 2 groups[30]. However, 24 wk after treatment discontinuation, virological and biochemical response rates
were higher in the emtricitabine/clevudine combination
group[30]. Emtricitabine-resistant mutants emerged at the
same rate in the 2 groups[30]. Adverse events were similar
in the 2 groups but post-treatment exacerbation of CHB
occurred less frequently in the emtricitabine/clevudine
combination group [30]. In a study recently presented
in abstract form, a tenofovir/emtricitabine combination was shown not to be more effective than tenofovir
monotherapy in patients with persistent viral replication,
despite treatment with ADV (n = 105, 27% HBeAgnegative)[31].

CONCLUSION
In conclusion, available data do not support the hypothesis that combination treatment improves virological or
biochemical response rates compared with monotherapy
in HBeAg-negative CHB. Combination treatment might
also reduce compliance and increase the cost of therapy,
as well as the risk of incurring side effects and drug interactions. On the other hand, the advantage of combination treatment is that it appears to reduce the risk for
development of LAM resistance. However, most studies
are small and it is possible that they were not designed
to detect significant differences between a IFN/LAM
combination and LAM monotherapy. In addition, the
inclusion of non-responders to previous IFN treatment
might have also reduced the efficacy of the IFN/LAM
combination. Another limitation of these studies is that
LAM treatment was discontinued after 1 year in most of
them, a strategy that is not normally followed in clinical
practice. It would be interesting to evaluate the combination of a short course of IFN (particularly PEGIFN) with long-term administration of nucleotide or
nucleoside analogues. The efficacy of combining PEGIFN with the newer nucleotide or nucleoside analogues
or of nucleotide with nucleoside analogues should also
be evaluated. Until more data are available, combination
therapy cannot be recommended as first-line treatment
in patients with CHB. However, combination therapy is
the treatment of choice in patients who develop resist-

SEROCONVERSION TO ANTI-HBS WITH
COMBINATION TREATMENT
Loss of HBsAg and seroconversion to antiHBs
indicates resolution of CHB and is considered as a
complete response to treatment[23]. However, this result
is rarely achieved with monotherapy with either IFN or
nucleoside/nucleotide analogues[23]. Some uncontrolled
studies suggested that IFN combined with either LAM or
ADV is associated with high rates of seroconversion to
antiHBs[24,25]. However, in the controlled studies there were
no differences in rates of HBsAg loss or seroconversion
to antiHBs between IFN (conventional or PEG-IFN) and
LAM combination (either synchronous or sequential) and
either monotherapy[8-15,18-22].

COMBINATION TREATMENT WITH
DIFFERENT NUCLEOSIDE AND
NUCLEOTIDE ANALOGUES
Combination treatment with a nucleotide analogue (lamivudine or telbivudine) and a nucleoside analogue (e.g.
adefovir or tenofovir) might be a therapeutic option
because these agents have different resistance profiles[26].
A limited number of studies have assessed the effects of
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ance to LAM, where tenofovir or ADV should be added
to LAM[5]. Moreover, in high-risk patients (particularly
in those with cirrhosis), it might be beneficial to add
tenofovir in patients with an insufficient response to entecavir. Finally, in patients with decompensated cirrhosis,
a LAM/ADV combination could be used as initial treatment, to achieve rapid suppression of HBV replication
and to reduce the risk of resistance[5].
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