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OVERVIEW OF SYSTEMATIC REVIEW METHODOLOGY
Criteria for considering studies for review
The aim of the systematic review was to identify papers comparing the diagnostic accuracy of
aspartate aminotransferase (AST)-to-platelet ratio index (APRI), FIB-4, FibroTest and FibroScan in the
diagnosis and staging of liver fibrosis and cirrhosis with liver biopsy, and to synthesize the outcomes
where possible. We included studies providing cross-sectional information of the index test(s) and
reference test (see below for definition). In other words, we included all studies that reported
staging of fibrosis by index test(s) and reference standard so that it is possible to know how many
patients had a certain stage of fibrosis by index test and reference test (true positive or TP), how
many had that stage by index test but not on the reference test (false-positive or FP), how many did
not have that particular stage by index test but were found to have that stage by reference test
(false-negative or FN), and how many patients did not have a certain stage of fibrosis by index test or
reference test (true negative or TN) in the appropriate patient population, irrespective of language
or publication status, or whether data were collected prospectively or retrospectively.
We also included comparative studies in which the different index tests were performed in the same
study population, or studies in which different individuals in the study population received different
index tests, and the choice of tests that the different individuals received were determined in a
random manner or if all the patients underwent both the index tests that were assessed. We
excluded studies where the maximum interval between the reference standard (liver biopsy) and the
non-invasive fibrosis test (index test) was more than six months.

Participants
Patients with chronic hepatitis B infection
Index tests
APRI, FIB-4, FibroTest, FibroScan
Target condition
Liver fibrosis and cirrhosis
Reference standards
Histopathological examination of liver tissue (percutaneous or transjugular or laparoscopic biopsy):
the staging and grading of liver biopsy can be performed by various histological scoring systems such
as Ishak, METAVIR, Knodell and others [1]. We included studies irrespective of the histological
scoring system used. For data synthesis and analysis, we transformed the histological scores used in
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individual studies to METAVIR as this the most commonly used histological score. Conversion of
various histological stages to METAVIR is shown in
Table 1.

Table 1. Conversion of various histological systems to METAVIR
Ishak

Knodell

Scheuer

METAVIR

0

0

0

0

1

1

1

1

2, 3

1

2

2

4, 5

3

3

3

6

4

4

4

SEARCH METHODS FOR IDENTIFICATION OF STUDIES
Electronic searches
The electronic searches were performed in two stages. The first search (1988–April 2012) was
performed as part of a National Institute of Health Research (NIHR) United Kingdom (UK)-funded
project on the cost–effectiveness of non-invasive fibrosis tests and included all non-invasive tests
across all aetiologies of liver disease. The second search (April 2012–May 2014) was an update of the
initial search and was performed for the purposes of this PICO question. Therefore, the search
strategy of the second search was more targeted, as we specifically looked for the diagnostic
accuracy of APRI, FIB-4, FibroTest and FibroScan in patients with chronic hepatitis B (CHB) infection.
The following databases were searched from 1988 until May 2014: Medline (Pubmed), Embase,
Science Citation Index Expanded, Biosis, CENTRAL, LILACS, and CINAHL.
Initially, for the first search strategy (1988–April 2012) we did not use any filter; however, this
yielded 200 000 references and a compromise had to be arranged, as it would not be possible to
complete the analysis within the time scale allowed; therefore, a methodological filter is included
but does not act as a filter to for all search results. This represents a potential limitation in our
search strategy.
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Searching other sources
Reference lists of identified studies and reviews; and conference proceedings from the recent
hepatobiliary conferences (past 2 years) were hand-searched to identify further studies.

DATA COLLECTION AND ANALYSIS
Selection of studies
The references were searched by two researchers independently to identify relevant studies. No
restrictions were placed on the language or the publication status (full text versus abstract from
conference proceedings). However, studies that reported on a total of fewer than 10 patients with
fibrosis or cirrhosis were excluded. Full texts were obtained for the references that at least one of
the reviewers considered relevant. Full text articles were then used to include or exclude studies for
the review.

Data extraction and management
Data were extracted by two reviewers independently. Any differences in the data extraction were
resolved by Professor A. Burroughs and K. Gurusamy. Data necessary to calculate the true positive
(TP), false-positive (FP), true negative (TN), and false-negative (FN) diagnostic test results were
extracted using the reference standard of liver biopsy. If the information on TP, FP, FN, and TN
diagnostic test results was not available directly, these were calculated from information available in
the study. Data were entered into an Excel file created for the purpose.
The following data were extracted:
1. Year of publication
2. Country/ethnicity of included patients
3. Inclusion criteria
4. Exclusion criteria
5. Total number of patients
6. Patients included in the analysis
7. Mean age
8. Mean BMI
9. Sex
10. Mean or median ALT
11. Aetiology of liver disease
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12. Technical failure in undertaking liver biopsy or non-invasive tests
13. Non-invasive test used
14. Fibrosis histological scoring system used
15. Non-invasive test cut-off for diagnosing specific fibrosis stages
16. Distribution of patients across histological stages
17. Sensitivity, specificity, TP, FP, FN, TN of non-invasive test for diagnosing different histological
stages
18. Number of patients with uninterpretable liver biopsies or index tests
19. Methodological quality

Assessment of methodological quality
The quality of the studies was assessed independently by two reviewers using the QUADAS–2
assessment tool [2–4]. This tool comprises four domains: patient selection, index test, reference
standard, and flow and timing. Each domain is assessed in terms of risk of bias, and the first three
domains are also assessed in terms of concerns regarding applicability. Signalling questions are
included to help judge the risk of bias. The quality criteria that were derived from the QUADAS-2
tool and were assessed are shown in Table 2.

Table 2. Assessment of methodological quality using the QUADAS-2 tool
Quality assessed

Description

Choice

Was a consecutive or
random sample of
patients enrolled?

Yes/No/Unclear

Was a case–control
design avoided?

Yes/No/Unclear

Did the study avoid
inappropriate
exclusions?

Yes/No/Unclear

For example, exclusion of
patients with severe or
low fibrosis, obese, etc.

Risk of bias

Could the selection of
patients have
introduced bias?

Low risk/high
risk/unclear

Summarizes previous
questions: if any has no as
answer then high risk, if
any has unclear then
unclear

Concerns about
applicability

Are there concerns that
the included patients
and setting do not
match the review

High/Low
concern/Unclear

Tertiary centres, selected
difficult cases

Domain 1: Patient
sampling

Comment

Page | 7

WHO/HIV/2015.38
© World Health Organization 2015
question?

Domain 2: Index
test

Were the index test
results interpreted
without knowledge of
the results of the
reference standard?

Yes/No/Unclear

If a threshold was used,
was it pre-specified?

Yes/No/Unclear

Relevant only in US, CT,
MRI

Risk of bias

Could the conduct or
interpretation of the
index test have
introduced bias?

Low risk/ High
risk/Unclear

Summarizes previous
questions: if any has no as
answer then high risk, if
any has unclear then
unclear

Concerns about
applicability

Are there concerns that
the index test, its
conduct, or
interpretation differs
from the review
question?

High/Low
concern/Unclear

Index test not conducted
according to manufacturer
recommendations

Is the reference
standard likely to
correctly classify the
target condition?

Yes/No/Unclear

Yes if biopsy length >15
mm and/or >6 portal
tracts

Were the reference
standard results
interpreted without
knowledge of the
results of the index
tests?

Yes/No/Unclear

Domain 3:
Reference standard

Risk of bias

Could the reference
standard, its conduct,
or its interpretation
have introduced bias?

Low risk/High
risk/Unclear

Summarizes previous
questions: if any has no as
answer then high risk, if
any has unclear then
unclear

Concerns about
applicability

Are there concerns that
the target condition as
defined by the
reference standard
does not match the
question?

High concern/Low
concern/Unclear

Always low concern

Domain 4: Flow and

Was there an
appropriate interval

Yes/No/Unclear

Yes if interval between
biopsy and index test <3
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timing

between index test and
reference standard?
Did all patients receive
the same reference
standard?

Were all patients
included in the
analysis?

Risk of bias

Could the patient flow
have introduced bias?

months, no if interval >3
but <6 months, excluded
study if interval >6 months
Yes/No/Unclear

Yes/No/Unclear

No, if patients with
uninterpretable results
were not included in the
analysis or if there were
patients with
indeterminate results

Low risk/ High
risk/Unclear

Summarizes previous
questions: if any has no as
answer then high risk, if
any has unclear then
unclear

Statistical analysis and data synthesis
The data obtained from the various studies are presented in the form of summary sensitivity and
specificity with their corresponding 95% confidence intervals (CI). The data were combined using the
bivariate random-effects model with correlation between sensitivity and specificity [5] using the
METADAS macro developed by the SRDTA Working Group [6] in the SAS 9.2 statistical software. We
calculated the summary sensitivity and specificity at specific thresholds for tests with explicit
thresholds such as serum markers and calculated the overall summary sensitivity and specificity for
tests that do not have an explicit threshold (such as FibroScan).
The bivariate model allows for meta-analysis of diagnostic test accuracy studies to be conducted, in
which both the index test under study and the reference test (gold standard) are dichotomous.
Bivariate analysis involves statistical distributions at two levels. At the lower level, it models the cell
counts in the 2 x 2 tables extracted from each study using binomial distributions and logistic (logodds) transformations of proportions. At the higher level, random study effects are assumed to
account for heterogeneity in diagnostic test accuracy between studies beyond that accounted for by
sampling variability at the lower level [7].
If the results did not converge using the above random-effects model with correlation between
sensitivity and specificity, we performed the meta-analysis with variations of bivariate analysis. The
variations included different assumptions such as no correlation between the sensitivity and
specificity in the studies; random-effects model for sensitivity but fixed-effect model for specificity;
fixed-effect model for sensitivity but random-effects model for specificity; and fixed-effect models
for both sensitivity and specificity (as per personal communication by Takwoingi, University of
Birmingham, March 2013).
It must, however, be pointed out that the assumptions used to perform the above analysis (for
example, if one assumes that there is no correlation between the sensitivity and specificity, one has
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to ensure this from a scatter plot and correlation coefficient and when one assumes a fixed-effect
model, the values should be relatively close to each other) were not always met and the summary
values of a model that converged was used. This could have resulted in a biased effect estimate. The
alternative was not to conduct a meta-analysis for those tests, which would have meant that the
information could not be used in the analysis.
We also calculated the median, lowest and highest prevalence for the specific stages of fibrosis in
the studies included.
The diagnostic accuracy was compared between the tests by using the test as a covariate in the
bivariate random-effects model (when possible) and calculating the relative sensitivity and
specificity between the two tests. If the 95% CIs of the relative sensitivity and specificity overlapped
1, then this indicates that there was no statistically significant difference between the two tests. If
there was no convergence using the bivariate random-effects model, the best model that fitted the
data from the random-effects model for sensitivity and specificity but with no study correlation,
fixed-effect model rather than random-effects models for either sensitivity or specificity or both
were used to calculate the specificity and sensitivity of the individual tests. Then, the sensitivity (or
specificity as the case may be) of the first test was compared to that of the second test using the
methods described by Altman et al. to identify differences between two estimates [8].

Investigations of heterogeneity
The following sources of heterogeneity were explored.
1. Studies of high methodological quality versus low methodological quality
2. Different ranges of transaminases (normal, between normal and up to three times the
normal level, and more than three times the normal level)
3. Different ethnicity (South-East Asia, sub-Saharan Africa, other)
4. Different cut-off range for FibroScan (inclusion of studies within a narrow cut-off range for
the diagnosis of F2, F3 and F4).

SYSTEMATIC REVIEW RESULTS
Description of studies
The search strategy up to April 2012 initially retrieved 114 071 studies, or after exclusion of
duplicates, 91 097 studies. The updated search strategy (April 2012–May 2014) retrieved 3173.
There were 77 studies finally included (33 from the initial search and 34 from the updated search).

META-ANALYSIS RESULTS
Non-invasive test cut-offs for the diagnosis of specific histological stages were not always predetermined, particularly when FibroScan was used, and consequently varied in the included studies.
This probably resulted in higher diagnostic accuracies of the non-invasive tests assessed when the
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cut-off was not pre-determined, as such cut-offs were statistically determined to correlate in the
best way with the biopsy results. We opted not to perform a separate meta-analysis for each stagespecific cut-off of a non-invasive test, but to group together cut-offs if the range was reasonable.
Therefore, all reported sensitivities and specificities of a non-invasive test, when a range of cut-offs
is mentioned in the results tables, are probably overestimated.
APRI and FIB-4 report sensitivities and specificities at dual cut-offs, a high cut-off with high specificity
and a low cut-off with high sensitivity. The low and high cut-off is usually set at 90–95% of sensitivity
and specificity, respectively. Depending on the clinical scenario and the disease prevalence, the low
or high cut-off is used at the expense of increased false-positive and false-negative results,
respectively. We performed separate meta-analyses for low and high cut-offs whenever such cutoffs were reported and were similar across studies. Patients who have test results greater than the
higher cut-off are considered to be test positive and those with test results lower than the lower cutoff are considered to be test negative. If these cut-offs are combined, then false-positive and falsenegative results are minimized but a number of patients will fall in the indeterminate range of
fibrosis (i.e. their score will be between the low and the high cut-off) and will need either further
non-invasive testing after a defined period or a liver biopsy.

Table 3. Components of non-invasive liver tests (NILTs) and applicable etiology
Test

Components

Comments

APRI

AST, platelet count

HBV, HCV, NAFLD, ALD

FIB-4

Age, AST, ALT, platelet
count

HBV, HCV, NAFLD

FibroTest

gGT, haptoglobin, bilirubin,
A1 apolipoprotein, α2macroglobulin

HBV, HCV, NAFLD, ALD

FibroScan

Transient elastography

HBV, HCV, NAFLD, ALD

ALD alcoholic liver disease, ALT alanine aminotransferase, APRI aspartate aminotransferase-to-platelet ratio
index, gGT gamma glutamyl transaminase, NAFLD non-alcoholic fatty liver disease

Results - HBV
Data on patients with HBV were extracted from 77 studies [9-85]. Meta-analyses were performed
separately for each non-invasive test assessed at each METAVIR stage (F2–F4). There were 38
studies from South-East Asia, one from sub-Saharan Africa and the rest were from various countries
and geographical regions. No study reported specifically on HBV/HIV co-infection or on pregnant
women. There was only one small study that reported the performance of FibroTest on children,
while there was no information for any other test in this population. There were no specific data on
the performance of non-invasive fibrosis tests in adolescents.
Summary sensitivity and specificity for fibrosis stages F2–F4 are shown in Tables 4–6. The median
prevalence (interquartile range) of fibrosis stages F2–F4 in included studies was: for F2 0.49 (0.34–
0.62), F3 0.33 (0.24–0.48) and F4 0.17 (0.12–0.25). There is a selection bias in all studies, as liver
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biopsy was decided based on clinical indications (most often transaminases and/or viral load);
inactive carriers did not undergo biopsy. Therefore, the reported prevalence of ≥F2, ≥F3 and F4 does
not represent the true prevalence of these stages in unselected patients with HBsAg(+).
For the diagnosis of ≥F2, the summary sensitivity of APRI (low cut-off), FibroTest and FibroScan
ranged from 68% to 78%, while the summary specificity of APRI (high cut-off), FibroTest and
FibroScan ranged from 81% to 92%.
For the diagnosis of ≥F3, the summary sensitivity of FIB-4 (low cut-off), FibroTest and FibroScan
ranged from 72% to 79%, while the summary specificity of FIB-4 (high cut-off), FibroTest and
FibroScan ranged from 87% to 92%.
For the diagnosis of cirrhosis (F4), the summary sensitivity of APRI (low cut-off), FibroTest and
FibroScan was 65%, 88% and 86%, respectively, while the summary specificity of APRI (high cut-off),
FibroTest and FibroScan was 89%, 73% and 87%, respectively. All the above are summarized in
Tables 1–3. These results are comparable with HCV, with the exception of the somewhat lower
sensitivity and specificity of APRI for F4.
There were no significant differences between FibroScan and FibroTest in the diagnosis of ≥F2 and
≥F3; however, FibroScan had significantly better specificity for the diagnosis of F4. Moreover, data
on FibroScan were available from more studies than data on FibroTest.
For the diagnosis of ≥F2, APRI low cut-off had similar sensitivity and APRI high cut-off had
significantly better specificity than FibroScan.
For the diagnosis of ≥F3, FIB-4 low cut-off had similar sensitivity and FIB-4 high cut-off had
significantly better specificity than FibroScan.
For the diagnosis of cirrhosis, FibroScan had significantly better sensitivity than APRI low cut-off and
equal or similar specificity as APRI high cut-off.

Investigation of heterogeneity
The cut-offs of FibroScan for specific fibrosis stages were not pre-determined in the majority of
assessed studies, had a considerable variation and overlapped between fibrosis stages. We
performed a meta-analysis including only those studies that assessed FibroScan and used cut-off
ranges of 6.5–7.5 kPa for ≥F2, 8–9 kPa for ≥F3 and 11–14 kPa for F4. This showed a significantly
better sensitivity and significantly worse specificity of studies with restricted cut-offs for the
evaluation of ≥F2 and ≥F3. As the cut-offs were not pre-determined, it is highly probable that
summary sensitivity and specificity are overestimated for FibroScan across all fibrosis stages.
The level of transaminases has been reported to influence the diagnostic accuracy of FibroScan. We
explored this potential confounder in all evaluated tests by comparing the summary sensitivity and
specificity among studies with normal, normal to three times the upper limit of normal and more
than three times the upper limit of normal of mean (or median) ALT. Although we did not find any
significant differences, this conclusion should be interpreted with extreme caution, as we did not
have individual patient data available and comparisons were based on mean (or median) ALT values
across studies.
There was no difference in the diagnostic accuracy of the evaluated non-invasive tests in relation to
ethnicity (South-East Asia versus other ethnicities). There was only one study reporting on patients
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from sub-Saharan Africa; therefore, no conclusions can be drawn about potential differences of
diagnostic accuracy in this ethnicity.
Comparison of APRI and FIB-4 using combined cut-offs with FibroScan
For the purposes of comparison with FibroScan, a dual cut-off was applied for APRI and FIB-4. This
results in a number of patients between the low and high cut-offs being unclassified. The studies
included in the meta-analysis were on patients who had an indication for a liver biopsy, most usually
based on an elevated ALT and/or HBV DNA. Therefore, the reported prevalence of F2, F3 and F4 is
probably considerably higher than that in unselected patients with HBsAg(+).

Two different scenarios are presented:
a) This assumes a pre-selection of patients to be tested based on ALT and/or viral load. The
classification of 1000 patients using all non-invasive tests based on the median prevalence of
≥F2, ≥F3 and F4 in the included studies is shown in Tables 7–9.
The use of a combined cut-off for APRI (F2, F4) and FIB-4 (F3) would result in 37%, 41% and 16.6% of
the patients being in the indeterminate categories for stages ≥F2, ≥F3 and F4, respectively, and
would therefore need re-testing at a later stage or a liver biopsy. There would be no significant
differences in the number of false-positive and false-negative results between patients tested with
FibroScan and those tested with the combined cut-offs of simple non-invasive tests. At least 10% of
patients would test false positive with any non-invasive strategy.

b) All patients with HBsAg(+) are tested with a non-invasive fibrosis test, irrespective of ALT and
viral load. A prevalence of 25%, 15% and 5% for ≥F2, ≥F3 and F4, respectively, was assumed. The
classification of 1000 patients using all non-invasive tests based on the above prevalence is
shown in Tables 10–12.
The use of a combined cut-off for APRI (F2, F4) and FIB-4 (F3), would result in 34.5%, 38% and 14.6%
of the patients being in the indeterminate categories for stages ≥F2, ≥F3 and F4, respectively, and
would therefore need re-testing at a later stage or a liver biopsy. There would be no significant
differences in the number of false-positives and false-negative results between patients tested with
FibroScan and those tested with the combined cut-offs of simple non-invasive tests. At least 10% of
patients would test false-positive with any non-invasive strategy.
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Table 4. Summary sensitivity and specificity of non-invasive tests for the detection of fibrosis
stage ≥F2
Test
Studies, N
Cut-off used
Se (%)
95% CI
Sp (%)
95% CI
APRI (low cutoff)

19

0.5

78

71–84

60

50–69

APRI (high cutoff)

14

1.5

36

27–45

92

88–95

FibroTest

10

0.32–0.48

68

59–76

84

75–90

FibroScan

28

5.2–9.7 kPa

76

71–80

82

75–87

FibroScan
(narrow cutoffs)

12

6.5–7.5 kPa

88

80–93

73

70–76

FIB-4 low cut-off

10

1.02–1.7

69

64.7–73.3

69.5

64–74

FIB-4 high cutoff

5

2.01–3.25

27

3–81

95

81–99

Although FIB-4 is reported in studies assessing ≥F2, it has been developed and validated for the
diagnosis of ≥F3. Therefore, these results are presented but not taken into account any further.
Table 5.

Summary sensitivity and specificity of non-invasive tests for the detection of fibrosis
stage ≥F3
Studies,
N

Cut-off used

Se (%)

95% CI

Sp (%)

95% CI

FIB-4 low cut-off

8

0.67–1.58

79

64–89

63

43–79

FIB-4 high cut-off

5

2.65–5.17

25

14–41

98

96–99

FibroTest

5

0.42–0.52

73

12–98

87

59–97

FibroScan

24

7–12.7 kPa

79

71–85

87

83–90

FibroScan (narrow
cut-offs)

8

8–9 kPa

87

74–94

84

79–88

Test

APRI is not designed to detect fibrosis stage ≥F3. There were very few studies reporting on the
diagnostic accuracy of APRI for ≥F3, which are not presented in this table.
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Table 6.
Test

Summary sensitivity and specificity of non-invasive tests for the detection of cirrhosis
(F4)
Studies, N Cut-off used Se (%)
95% CI
Sp (%)
95% CI

APRI (low cut-off)

14

1

65

55–73

75

70–80

APRI (high cut-off)

12

2

35

22–49

89

81–94

FibroTest

8

0.58–0.75

88

78–94

73

66–79

FibroScan

33

7.7–16 kPa

86

81–90

87

83–90

FibroScan (narrow
cut-offs)

14

11–14 kPa

86

77–91

90

86–93

FIB-4 is not designed to detect cirrhosis. There were very few studies reporting on the diagnostic
accuracy of FIB-4 for cirrhosis, which are not presented in this table.

Table 7.

Test outcomes of APRI and FibroScan based on a hypothetical population of 1000
patients with a 49% prevalence of ≥F2 (median prevalence in included studies)
APRI low
cut-off

APRI high cutoff

APRI combined
cut-off

FibroScan

382

176

176

372

10 more

196 less

196 less

204

41

41

112 more

51 less

51 less

108

314

108

10 less

196 more

10 less

306

469

306

TN absolute difference

112 less

51 more

112 less

Indeterminate results

NA

NA

369

True positive (TP)
TP absolute difference
False positive (FP)
FP absolute difference
False negative (FN)
FN absolute difference
True negative (TN)

92

118

418

NA
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Table 8.

Test outcomes of FIB-4 and FibroScan based on a hypothetical population of 1000
patients with a 32.6% prevalence of ≥F3 (median prevalence in included studies)
FIB-4 low
cut-off

FIB-4 high
cut-off

FIB-4 combined
cut-off

FibroScan

258

82

82

258

0

176 less

176 less

249

13

13

162 more

75 less

75 less

False negative (FN)

68

245

68

FN absolute difference

0

177 more

0

426

661

426

TN absolute difference

160 less

75 more

160 less

Indeterminate results

NA

NA

412

True positive (TP)
TP absolute difference
False positive (FP)
FP absolute difference

True negative (TN)

Table 9.

88

68

586

NA

Test outcomes of APRI and FibroScan based on a hypothetical population of 1000
patients with a 16.8% prevalence of cirrhosis (median prevalence in included studies)
APRI low cutoff

APRI high cutoff

APRI combined
cut-off

FibroScan

109

59

59

144

35 less

85 less

85 less

208

92

92

100 more

16 less

16 less

59

109

59

25 more

85 more

25 more

624

740

624

TN absolute difference

100 less

4 less

100 less

Indeterminate results

NA

NA

166

True positive (TP)
TP absolute difference
False positive (FP)
FP absolute difference
False negative (FN)
FN absolute difference
True negative (TN)

108

24

724

NA
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Table 10. Test outcomes of APRI and FibroScan based on a hypothetical population of 1000
patients with a 25% prevalence of ≥F2 (unselected patients with HBsAg(+))
APRI low
cut-off

APRI high
cut-off

APRI combined
cut-off

FibroScan

195

90

90

190

5 more

100 less

100 less

300

60

60

165 more

75 less

75 less

55

160

55

5 less

100 more

5 less

450

690

450

TN absolute difference

155 less

75 more

165 less

Indeterminate results

NA

NA

345

True positive (TP)
TP absolute difference
False positive (FP)
FP absolute difference
False negative (FN)
FN absolute difference
True negative (TN)

135

60

615

NA

Table 11. Test outcomes of FIB-4 and FibroScan based on a hypothetical population of 1000
patients with a 15% prevalence of ≥F3 (unselected patients with HBsAg(+)
FIB-4 low
cut-off

FIB-4 high
cut-off

FIB-4 combined
cut-off

FibroScan

True positive (TP)

119

38

38

119

TP absolute difference

none

81 less

81 less

False positive (FP)

315

17

17

204 more

94 less

94 less

32

113

32

FN absolute difference

none

81 more

none

True negative (TN)

536

833

536

TN absolute difference

204 less

93 more

204 less

Indeterminate results

NA

NA

377

FP absolute difference
False negative (FN)

111

32

740

NA

Page | 23

WHO/HIV/2015.38
© World Health Organization 2015

Table 12. Test outcomes of APRI and FibroScan based on a hypothetical population of 1000
patients with a 5% prevalence of F4 (unselected patients with HBsAg(+)
APRI low
cut-off

APRI high
cut-off

APRI combined
cut-off

FibroScan

33

18

18

43

10 less

25 less

25 less

238

105

105

114 more

19 less

19 less

18

33

18

9 more

26 more

9 more

713

846

713

TN absolute difference

114 less

19 more

114 less

Indeterminate results

NA

NA

146

True positive (TP)
TP absolute difference
False positive (FP)
FP absolute difference
False negative (FN)
FN absolute difference
True negative (TN)

124

7

827

NA
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EXECUTIVE SUMMARY
OBJECTIVES
To critically summarize evidence to answer the following clinical questions: Among HBsAgpositive patients, what factors best identify individuals at highest risk of progression, as well as
those at very low risk of progression; and: Among HBsAg-positive patients, what factors best
identify individuals with greatest benefit of treatment, and least benefit from treatment in
those with and without access to laboratory tests?
METHODS
We followed the methodology ofthe Cochrane Collaboration and the PRISMA statement
guidelines for conducting this systematic review.
Data sources
We searched the AHRQ National Guideline Clearinghouse, NHS Evidence Search, The Cochrane
Library, MEDLINE, EMBASE and LILACS up to June 2014.
Inclusion and exclusion criteria
Study design: we focused on the inclusion of existing relevant systematic reviews of clinical
trials in a first step, and also included original clinical trials and observational studies when
reviews were out of date, had a poor methodology or did not cover the scope of the clinical
question.
Population: untreated or treated HBsAg-positive adults without non-liver comorbidities
Prognostic factors: thresholds of key prognostic factors for the progression of the disease or
the response to treatment
Outcomes: mortality, hepatocellular carcinoma (HCC), liver cirrhosis, liver fibrosis, liver-related
deaths, active liver disease and liver complications.
Data extraction
Two reviewers independently screened search results for eligibility, involving a third reviewer
when disagreements arose. We described the characteristics of each included study in tables,
and extracted the effect estimates from each included study for the main outcomes to
summarize their findings.
Assessment of risk of bias and quality of evidence
We used the AMSTAR assessment tool to assess the risk of bias from systematic reviews, the
Cochrane Collaboration risk of bias tool when considering trials, and assessed the risk for
selection bias, detection bias and attrition bias for observational studies. We assessed the
quality of the body of evidence available for each important outcome using the GRADE
methodology, to obtain a judgement about the extent to which we can be confident that the
estimates of effect are correct. As the GRADE Working Group is currently developing a specific
methodology to address clinical questions on prognosis, we used a pragmatic approach to rate
the quality of the evidence. We considered the available studies without important limitations
to provide a high quality of evidence, and we then assessed the evidence involving the
consideration of the domains proposed by GRADE, in addition to limitations in study design,
which may diminish confidence in effect estimates: risk of bias, imprecision, inconsistency,
indirectness and publication bias. For each outcome assessed, we provide a rating of the
quality of evidence according to these criteria, providing a judgement in those outcomes in
which the quality of evidence was downgraded.
Data synthesis

1|Page

For each relevant outcome, we rated the quality of evidence and collected the findings from
included studies in the review. We focused the summary of the evidence on patient-important
outcomes (mortality, HCC, liver cirrhosis, liver fibrosis, liver-related deaths, active liver disease
and liver complications) obtained from population-based and prospective cohort studies.
RESULTS
From the 3234 unique citations initially found, we excluded 3167 references based on title or
abstract review. We obtained 67 publications in full-text for a detailed appraisal. After the
exclusion of 40 studies, we used data from 27 studies, 23 for PICO 2a and four for PICO 2b.
Factors that contribute to progression in HBsAg-positive patients
We obtained data from four large population-based cohort studies, 11 prospective cohort
studies, seven retrospective studies and one systematic review.
One large population-based cohort in China showed that presence of HBsAg was significantly
associated with overall mortality, liver-related deaths, non-liver deaths, non-liver cancer and
non-liver non-cancer deaths in both men and women. An additional study in Korea showed
that the presence of HBsAg and anti-HCV seromarkers was associated with a significant
increased risk of HCC (moderate quality of evidence due to study design).
One large population-based cohort in people from Taiwan provided valuable data on patientimportant outcomes, showing consistent evidence of an increased risk of HCC in patients with
chronic hepatitis B (HBV) in the presence of the following factors or a combination of them:
male gender, age over 40 years, HBV DNA over 10 000 copies/mL (2000 IU/mL), alanine
aminotransferase (ALT) levels over 45 IU/L, HBeAg positivity, family history of HCC. The study
also showed a consistent and lineal increase in HCC with HBV DNA over 10 000 copies/mL
(2000 IU/mL) in HBeAg-negative patients, irrespective of the presence of normal ALT levels or
cirrhosis. Patients with an inactive carrier disease status also had an increased risk of HCC (high
quality of evidence). Regarding liver cirrhosis, the study showed a lineal increase of this
outcome in patients with HBV DNA over 10 000 copies/mL (2000 IU/mL) (moderate quality of
evidence due to limitations in the outcome assessment).
One population-based cohort conducted in Alaska reported data of overall deaths and liver
fibrosis in HBeAg-negative patients. A quarter of the entire cohort developed immune-active
CHB, and in a logistic model, only HBV genotypes C and D were associated with a reduced risk
of immune-active CHB. The study did not show differences in the mortality rate between those
patients with and without immune-active disease. The study obtained a liver biopsy of a small
proportion of HBeAg-negative patients with immune-active hepatitis. The results showed a low
probability of advanced fibrosis if levels of HBV DNA never exceeded 20 000 IU/mL (low quality
of evidence due to the small number of patients assessed and imprecision for the small
number of events).
From the 11 prospective cohorts included, only six provided data on patient-important
outcomes.
One large cohort from Hong Kong showed that in CHB patients the presence of complications
(cirrhotic complications or HCC) and survival were independently associated with male gender,
the presence of stigmata of chronic liver disease, increased age, and a low albumin level at
study entry (moderate quality of evidence due to study design).
One large cohort of HBeAg-negative patients in Taiwan showed that persistently normal ALT
was associated with good long-term prognosis, whereas increasing ALT levels of at least 2
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times the upper limit of normal (ULN) during follow up was associated with an increasing risk
of liver cirrhosis. This study also showed a strong association between liver cirrhosis and the
risk of HCC and mortality (moderate quality of evidence due to imprecision). Two additional
small cohort studies in HBeAg-negative patients provided information on different histological
scores for liver fibrosis. The factors most consistently related with liver fibrosis in these studies
were an elevated serum HBV DNA. Male gender and patients in the fourth decade may be at a
higher risk of liver fibrosis (low quality of evidence due to inconsistency and imprecision).
Two cohort studies reported patient-important outcomes in patients who were HbeAgpositive. One study was performed in Taiwan and showed that liver cirrhosis was associated
with age and HBeAg reversion, whereas HCC was associated only with the presence of liver
cirrhosis. The remaining study in HBeAg-positive patients was performed in China and failed to
find an association in multivariate analysis between the factors assessed (gender, age, ALT
levels, HBV DNA >20 000 IU/mL, HBV genotype C, HBeAg-positive immune-reactive phase,
anti-HBe seroconversion) and liver fibrosis progression (moderate quality of evidence due to
imprecision).
We identified a single retrospective cohort study that reported patient-important outcomes in
patients with a HIV/HBV coinfection. A logistic regression analysis identified that a baseline
CD4+ cell count below 200 cells/mm3, ALT elevation at baseline or longer cumulated time with
detectable HIV RNA were associated with an increased risk of advanced liver disease, while a
high CD4+ cell count was a protective factor (low quality of evidence due to study design).
Factors that contribute to the benefit of treatment in HBsAg-positive patients
We obtained data from one randomized trial, one open-label extension from a randomized
trial, and two cohort studies.
One trial included patients with CHB who had had a liver biopsy showing an Ishak fibrosis
score. Most patients were classified as Child–Pugh class A (those with the best prognosis), and
nearly 60% of patients were HbeAg-positive. Patients received lamivudine or placebo and were
assessed for disease progression (hepatic decompensation, HCC, spontaneous bacterial
peritonitis, bleeding gastro-oesophageal varices, or death related to liver disease). Lamivudine
showed a 55% risk reduction of disease progression and an increase in Child–Pugh scores, and
a 51% risk reduction of HCC. Higher Child–Pugh or Ishak fibrosis scores at baseline were
associated with a higher frequency of disease progression (moderate quality of evidence due
to imprecision).
In an open follow-up extension from a trial on the effects of tenofovir, the authors assessed
histological outcomes from patients who had been biopsied. In the entire cohort, the
proportion with mild or no necroinflammation (Knodell range 0–3) increased from 8% at
baseline to 80% at year 5. The proportion of patients without or who had mild fibrosis
increased from 39% at baseline to 63% at year 5. Conversely, the proportion of patients with
Ishak scores of 4 or more (pronounced bridging fibrosis to cirrhosis) decreased from 38% at
baseline to 12% at year 5. Of the patients with cirrhosis (Ishak score 5 or 6) at baseline, 74% no
longer had cirrhosis (≥1 unit decrease in score), whereas only three of 252 patients without
cirrhosis at baseline progressed to cirrhosis at year 5. Regression of fibrosis was documented in
51% of patients and histological improvement in 87% of patients at year 5. Furthermore, the
histological improvement rate was 91% or more for patients with Ishak scores higher than 2 at
baseline, and patients with the highest liver injury scores showed the greatest degree of
improvement (moderate quality of evidence due to imprecision).
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One observational prospective/retrospective cohort study reported the 5-year cumulative
probability of cirrhotic complications, HCC, and mortality in a cohort of entecavir-treated
patients, and compared their results with an historical cohort of untreated patients. The
adjusted analysis for liver cirrhosis severity for those patients with liver cirrhosis (Child–Pugh
score A or B) showed that entecavir-treated patients had a reduced risk of all clinical outcomes
when compared with naïve patients with cirrhosis. These cumulative probabilities were much
higher than those in patients without cirrhosis (low quality of evidence due to study design).
An additional observational study compared the incidence of HCC in two cohorts of entecavirtreated patients and non-treated patients with chronic hepatitis B. The cumulative incidence
rates of HCC at 5 years were lower in entecavir-treated patients. Age, alcohol consumption,
pre-existing cirrhosis and HBeAg positivity were independent risk factors for the development
of HCC.

CONCLUSIONS
Factors that contribute to progression in HBsAg-positive patients
Large prospective studies performed in the general population show that the presence of
HBsAg was significantly associated with overall mortality and liver-related deaths (both from
HCC and chronic liver disease). The presence of both HBsAg and anti-HCV seromarkers were
associated with a significant increased risk of HCC.
Large population-based cohort studies provide consistent evidence of an increased risk of HCC
among patients with CHB. The main factors associated with a significant increased risk are
male gender, age over 40 years, HBV DNA over 10 000 copies/mL (2000 IU/mL), ALT level over
45 IU/L, HBeAg positivity, and family history of HCC. In addition, there is a lineal increase in the
incidence of liver cirrhosis with HBV DNA over 10 000 copies/mL (2000 IU/mL) in patients with
CHB, including among those who are HbeAg-negative (even with normal ALT levels).
These associations were similar in other prospective cohort studies, although the limited
sample size and thus the limited number of events in some studies hindered showing a
statistically significant relationship between study factors and patient-important outcomes.
Much less information is available in HIV/HBV-coinfected patients. In these patients, low CD4+
cell counts, ALT elevation or longer cumulated time with detectable HIV RNA might be
associated with an increased risk of advanced liver disease. Similarly, having an infected
mother and higher birth order might be associated with HCC and liver cirrhosis.
Factors that contribute to the benefit of treatment in HBsAg-positive patients
This review described the effect of different antivirals in a population with advanced liver
disease, to identify those individuals with greatest benefit from antiviral treatment. Antiviral
treatment can reduce disease progression (including hepatic decompensation, HCC,
spontaneous bacterial peritonitis, bleeding gastro-oesophageal varices, or death related to
liver disease). Long-term antiviral treatment can lead to regression of fibrosis and cirrhosis.
Clinical pre-existing cirrhosis, and more specifically, factors such as Child–Pugh score at
baseline and Ishak fibrosis score at baseline were found to be significantly associated with
disease progression both in treated and untreated populations, although treatment reduced
this progression by half.
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BACKGROUND
Hepatitis B virus (HBV) infection is a major cause of acute and chronic liver disease (e.g.
cirrhosis and primary liver cancer) globally with an estimated 785 000 deaths annually.
Globally, it is estimated that a third of the world’s population (more than 2 billion people) have
been infected with HBV and that 240 million people are living with chronic HBV infection,
placing them at risk for serious illness and death from cirrhosis and hepatocellular carcinoma
(HCC). Worldwide, 30% of cirrhosis and 53% of all HCC deaths are attributable to HBV
infection.

METHODS
For the development of this systematic review, we endorsed the methodology from the
Cochrane Collaboration (Higgins 2011a) and the guidelines in the PRISMA statement (Moher
2009).

PICO question
We obtained evidence to answer the following clinical questions.
Clinical question 2a:
Among HBsAg-positive patients, what factors best identify individuals at highest risk of
progression, as well as those at very low risk of progression?
Clinical question 2b:
Among HBsAg-positive patients, what factors best identify individuals with greatest
benefit of treatment, and least benefit from treatment in those with and without
access to laboratory tests?

Eligibility criteria
STUDY DESIGN: Following the guidance in the WHO Handbook for Guidelines Development
(WHO 2012), we focused on the inclusion of existing relevant systematic reviews in a first step
to develop the evidence synthesis. Due to the prognostic nature of the PICO 2a question, in
the absence of systematic reviews, we focused on the inclusion of prospective or retrospective
observational studies. For PICO 2b, we focused on the inclusion of randomized controlled trials
(RCTs) and cohort studies.
POPULATION: We included studies conducted in HBsAg-positive patients and excluded studies
that recruited patients with multiple pathologies or non-liver comorbidities (e.g. rheumatic
diseases, malignancies, or receiving treatment for these diseases), with the exception of other
coinfections. The population of PICO 2a comprised non-treated persons whereas the
population of PICO 2b comprised treated patients with advanced liver disease.

PROGNOSTIC FACTOR(S): We focused on studies assessing different thresholds of key
prognostic factors (e.g. detectable HBV DNA, ALT levels, age) for PICO 2a and treatment effect
for PICO 2b.
OUTCOMES: Our primary interest was focused on liver-related morbidity (fibrosis, cirrhosis,
end-stage liver disease, HCC); progression of liver disease; or mortality. For the purposes of the
clinical question 2b, we also focused on seromarkers.

Search strategy
We initially mapped the evidence by conducting a search for relevant guidelines, systematic
reviews or meta-analyses in the following sources:








AHRQ National Guideline Clearinghouse
NHS Evidence Search
AHRQ Effective Health Care Program
The Cochrane Library
MEDLINE
EMBASE
LILACS

In addition, we designed detailed search strategies focusing on the scope of the clinical
question of this review in MEDLINE and EMBASE. At this step, we focused our interest on
systematic reviews and observational studies not included in the relevant reviews identified
initially.
The search algorithms designed contained a combination of search terms and controlled
vocabulary thesaurus (MeSH, Emtree), are detailed in Appendix 1.

Conduct of the review
ELIGIBILITY: The elegibility based on title and abstract was carried out by one reviewer and
full-text review and elegibility by two reviewers. We confirmed the eligibility of potentially
relevant studies after obtaining a full copy of the relevant articles.
DATA EXTRACTION: We described the characteristics of each included study in the review
(irrespective of its design) in descriptive tables. We also extracted the effect estimates from
each included study for the main outcomes to summarize the findings from included studies.
RISK of BIAS: This review included controlled observational studies. For each included study,
we collected data on the sample representativeness and patient similarity regarding the
course of disease (selection bias); objectiveness in the outcome measure (detection bias);
completeness of follow up (attrition bias); and adjustment for prognostic factors. These factors
were all considered and taken from the Newcastle–Ottawa Scale for observational studies.
Each study was rated for each bias domain depending on whether they were at a low, high or
unclear risk of bias.
QUALITY OF THE EVIDENCE: The GRADE working group is currently developing a specific
methodology to address clinical questions on prognosis but this is as yet unpublished and thus
no clear guidance on this exists. In addition, lack of clear guidance on how to rate the quality of
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evidence in prognostic questions makes the development of GRADE evidence profiles
impractical for accomplishing their informative purposes.
Because of this, we used a pragmatic approach to rate the quality of the evidence available for
patient-important outcomes. When we identified studies without major methodological
threats, we considered that these studies provided a high quality of evidence, and we then
assessed the evidence involving a consideration of the domains proposed by GRADE, in
addition to limitations in study design, which may diminish confidence in effect estimates: risk
of bias, imprecision, inconsistency, indirectness and publication bias.
For each outcome assessed in the “Findings from included studies”, we give a rating of the
quality of evidence according to these criteria, providing a judgement on those outcomes in
which the quality of evidence was downgraded.

RESULTS
Search results and eligibility
We include a PRISMA flowchart to illustrate the eligibility process in this review (Appendix 2). A
total of 3234 unique citations were found from database searches, and we exluded 3167
citations based on title or abstract review and study design criteria. We obtained 67 citations
in full text for a detailed appraisal.
We excluded 10 narrative reviews and an additional systematic review that did not assess the
risk of bias; 6 studies due to their design; 5 studies that did not report measures of association;
and 18 excluded studies considered patients or assessed issues ineligible for the review.
Appendix 3 details the reason for exclusion of each study.
We included 27 studies, 23 eligible for the clinical question 2a and 4 for the clinical question
2b. The studies are described in detail in the section “Characteristics of included studies”.

Clinical question 2a:
Among HBsAg-positive patients, what factors best identify individuals at highest risk
of progression, as well as those at very low risk of progression?
Characteristics from included studies
We identified 29 different publications, which corresponded to 22 observational cohort
studies and 1 systematic review (see section on Characteristics of included studies).
A total of 6 publications concerned a large population-based prospective cohort study
performed in Taiwan (REVEAL-HBV): Chen 2006, Loomba 2013, Chen 2011, Chen 2010, Iloeje
2006 and Liu 2010. Two publications concerned a population-based prospective cohort study
performed in Alaska: McMahon 2014 and Tohme 2013.
Among the 22 included primary studies, 15 studies were performed in the Western Pacific
WHO Region (Chen 2005, Chen 2006, Chen 2010, Chu 2007, Chu 2010, Kim 2008, Lin 2007,
Nakazawa 2007, Oh 2012, Seo 2012, Tai 2009, Tseng 2014, Wong 2013, Yang 2011 and
REVEAL-HBV cohort), four in WHO European Region (Ganne-Carrie 2006, Krarup 2011,
Papatheodoridis 2008, Ribes 2006), two in the WHO Region of the Americas (Alaska cohort
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from McMahon 2014 and Thome 2013) and one in the WHO Eastern Mediterranean Region
(Montazeri 2010).
There were four large population-based prospective cohort studies (REVEAL-HBV cohort,
Alaska cohort, Chen 2005 and Oh 2012), 11 prospective cohort studies (Chen 2011, Chu 2007,
Chu 2010 Kim 2008, Lin 2007, Montazeri 2010, Nakazawa 2007, Papatheodoridis 2008, Tai
2009, Wong 2013, Yuen 2005), seven retrospective cohort studies (Ganne-Carrie 2006, Han
2012, Krarup 2011, Ribes 2006, Seo 2014 Tseng 2014, Yang 2011) and one systematic review
(Shimakawa 2013).
In seven studies, the included population had unspecific CHB (HBsAg-positive); in five studies,
the included population had HBeAg-positive CHB; in six studies, the included population had
HBeAg-negative CHB; three studies included HBsAg-positive and -negative general population
and one study included CHB and HIV-coinfected patients.
Findings from included studies
This review focuses on the results ofpatient-important outcomes obtained from the included
population-based and prospective cohort studies. Patient-important outcomes considered are
overall mortality, HCC, liver cirrhosis, liver fibrosis, liver-related deaths, active liver disease and
liver complications.
We provide a narrative summary from the measures of association between related factors
and patient-important outcomes obtained from the multivariate analysis of the included
studies.
1) Results from large population-based prospective cohort studies
We identified four large population-based prospective cohort studies (REVEAL-HBV cohort,
Alaska cohort, Chen 2005 and Oh 2012). These studies were focused on different study
populations:



1.1)

General population (with or without CHB): Chen 2005 and Oh 2012
Unspecific CHB (HBsAg-positive): REVEAL-HBV cohort (Chen 2006, Loomba 2013, Chen
2011, Chen 2010, Iloeje 2006, Liu 2010)
HBeAg-negative population with CHB: Alaska cohort (McMahon 2014 and Tohme 2013).
General population

One large cohort of 83 794 participants (Chen 2005) from China found that the presence of
HBsAg was significantly associated with overall mortality, liver-related deaths (both from HCC
and chronic liver disease), non-liver deaths, non-liver cancer and non-liver non-cancer deaths
in men and in women (see section on Characteristics of included studies table 2a/1).
Risk of HCC (adjusted analysis)
HBsAg (positive vs negative): HR 13.3 (95% CI 7.3–24.4)
Anti-HCV (positive vs negative): HR 6.7 (95% CI 3.6–12.6)
HBsAg(+) / anti-HCV(+): HR 115.0 (95% CI 32.5 to 407.3)
This study provides MODERATE-quality information on overall mortality and liver-related
deaths mainly due to limitations in the study conduct and design.
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Another large cohort study of 6694 participants (Oh 2012) from Korea found that the presence
of HBsAg and anti-HCV seromarkers were associated with a significant increased risk of HCC.
The presence of both seromarkers showed an additive effect (see section of Characteristics of
included studies table 2a/14).
HBsAg(+) vs HBsAg(-) adjusted analysis
All deaths (male/female): RR 3.4 (95% CI 3.1 to 3.6) / RR 2.9 (95% CI 2.5 to 3.4)
Liver-related deaths (HCC) (male/female): RR 20.0 (95% CI 17.1 to 23.5) / RR 23.9 (95% CI 14.6
to 39.2)
Liver-related deaths (chronic liver disease) (male/female): RR 9.3 (95% CI 7.5 to 11.6) / RR 13.1
(95% CI 7.2 to 24.1)
This study provides HIGH-quality information on these associations.
1.2) Unspecific chronic hepatitis B (HBsAg-positive): REVEAL-HBV cohort
The REVEAL-HBV cohort was a large population-based prospective observational study
conducted in seven townships in Taiwan. The overall cohort enrolled a total of 23 820
participants, aged from 30 to 65 years, between 1991 and 1992 (see section on Characteristics
of included studies table 2a/2a to 2f).
The results from this observational cohort study have been extensively disseminated in six
main original publications: Chen 2006, Loomba 2013, Chen 2011, Chen 2010, Iloeje 2006 and
Liu 2010. There are other REVEAL-HBV-related publications that have not been taken into
account in this review, mainly because of narrative reviews of their results or validations of
predictive nomograms.
The REVEAL-HBV cohort study provides valuable information on patient-important outcomes
such as HCC, liver cirrhosis and liver-related deaths. In addition, the REVEAL-HBV cohort study
explored the association of these patient-important outcomes with gender, age, HBV DNA
values, ALT values, HBeAg serostatus, family history, disease status and a combination of
these. In addition, it provides detailed information on risk-related age, HBV DNA and ALT
thresholds. We provide tables of the reported results from the REVEAL study in the following
section.

HEPATOCELULLAR CARCINOMA (HCC)
Incidence rates

Participant characteristic
Gender
Female
Male
Age
30–39
40–49
50–59
>60
Baseline HBV DNA (copies/mL)

Incidence rate
(x 100 000 person-years)

Adjusted RR (95%CI)

178
530

Ref
3.0 (2.0–4.5)

111
399
566
901

Ref
3.6 (2.0–6.4)
5.1 (2.0–8.9)
8.3 (4.6–5.0)
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<300
108
Ref
300–9999
111
NS
10 000–99 999
297
2.7 (1.3–5.6)
100 000–999 999
962
8.9 (4.6 17.5)
>1 million
1152
10.7 (5.7–20.1)
Baseline ALT (U/L)
<45
337
Ref
>45
1342
4.1 (2.8–6.0)
HBeAg serostatus
HBeAg 264
Ref
HBeAg +
1130
4.3 (3.2–5.9)
From: Chen et al. Risk of hepatocellular carcinoma across a biological gradient of serum hepatitis B virus
DNA level. JAMA. 2006;295:65–73.

Cumulative incidence according to HBV DNA level, HBe status and ALT at study entry
All cohort (CHB)
Level of HBV DNA (copies/mL)
<300 (undetectable) (Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

% of HCC
1.3%
1.37%
3.57%
12.17%
14.89%
HBeAg-negative (N=3088)

Level of HBV DNA (copies/mlL
<300 (undetectable) (Referent)
300–9999
10 000–99 999
100 000–99 9999
>1 million

% of HCC
1.2%
1.21%
3.68 %
9.64 %
17.88 %

Level of HBV DNA (copies/mL)
<300 (undetectable) (Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

HBeAg-negative / Normal ALT levels
(N=2966)
% of HCC
0.89%
1.25%
3.42%
8.55%
19.51%

Level of HBV DNA (copies / mL)
<300 (undetectable) (Referent)
300 – 9999
10 000 – 99 999
100 000 – 999 999
>1 million

HBeAg-negative / normal ALT levels / No
cirrhosis
(N=2925)
% of HCC
0.74%
0.89%
3.15%
7.96%
13.5%

Adjusted HR (95%CI)

Reference
NS
2.6 (1.2–5.6)
6.1 (2.9–12.8)
10.6 (4.9–22.8)
Adjusted HR (95%CI)

Reference
NS
2.7 (1.2–6.3)
7.2 (3.2–16.6)
14.3 (6.2–32.8)
Adjusted HR (95%CI)

Reference
NS
4.5 (1.8–11.4)
11.3 (4.5–28.4)
17.7 (6.8–46.3)

From: Chen et al. Risk of hepatocellular carcinoma across a biological gradient of serum hepatitis B virus
DNA level. JAMA. 2006;295:65–73.
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Cumulative incidence according to family history of HCC, HBeAg serostatus, HBV DNA level
(copies/mL) and HBe status at study entry. All data among persons with CHB (HBsAg+).

NO family history
Family history of HCC
NO family history
HBV DNA <10 000
HBeAg +
Family history of HCC
HBeAg +
NO family history
HBeAg Family history of HCC
HBV DNA >10 000
HBeAg NO family history
HBV DNA >10 000
HBeAg Family history of HCC
HBV DNA <10 000

Cumulative incidence (%)

Adjusted HR (95%CI)

7.5%
15.8%
2.5%

Referent
2.46 (1.63–3.72)
Referent

40%

45.52 (22.86–90.63)

19.1%

13.91 (9.31–20.77)

17.6%

9.90 (4.52–21.37)

10.3%

4.43 (3.02–6.50)

5.4%

NS

From: Loomba et al. Synergistic effects of family history of hepatocellular carcinoma and hepatitis B virus
infection on risk for incident hepatocellular carcinoma. Clin Gastroenterol Hepatol. 2013;11:1636–45.

Cumulative incidence: (excluding those with liver cirrhosis) according to HBV DNA (copies/mL)
and ALT change over time
Cumulative incidence (%)

4

< 10 at enrolment
6
7
Decrease to / persistence at 10 –10
5
6
Decrease to / persistence at 10 –10
7
Persistence at >10
4
5
Persistence at 10 –10
4
Decrease to <10
All low normal
Persistent abnormal
Transient abnormal
Ever High normal

HBV DNA
0.9%
19.8%
7.1%
5.1%
2.3%
2.1%
ALT changes over time
1.3%
13.5%
4.9%
2.4%

Crude HR (95%CI)

Referent
20.6 (11.2–38)
7.52 (4.03–14.01)
5.23 (1.94–14.08)
2.51 (1.05–6.01)
NS
Referent
10.57 (5.81–19.25)
3.75 (2.03–6.91)
NS

From: Chen et al. Changes in serum levels of HBV DNA and alanine aminotransferase determine risk for
hepatocellular carcinoma. Gastroenterology. 2011;141:1240–8.

Incidence rates: among those who are CHB inactive carriers (HBsAg+, HBeAg-, anti-HCV-,
normal serum ALT levels (<45 U/L), HBV DNA level <10 000 copies/mL)

HCC
18.137 HBsAg - controls
Inactive carriers
Inactive carriers
Undetectable HBV DNA
Inactive carriers
HBV DNA 300 – 10 000
Liver-related death

Incidence rate
(x 100 000 person-years)

Adjusted RR (95%CI)

15
64
56

Referent
4.6 (2.5–8.3)
Referent

71

NS
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18137 HBsAg - controls
Inactive carriers

21
44

Referent
NS

From: Chen et al. Carriers of inactive hepatitis B virus are still at risk for hepatocellular carcinoma and
liver-related death. Gastroenterology. 2010;138:1747–54.

The REVEAL-HBV cohort study provides consistent evidence of an increased risk of HCC among
people with CHB. Main factors associated with a significant increased risk are:








male gender
age over 40
baseline HBV DNA over 10 000 copies/mL (2000 IU/mL)
baseline ALT over 45 U/L
HBeAg positivity
family history of HCC
a combination of these.

A consistent and lineal increase of HCC with baseline HBV DNA over 10 000 copies/mL (2000
IU/mL) is also seen in HBeAg-negative CHB patients irrespective of the presence of normal ALT
levels or cirrhosis.
CHB patients in inactive carrier disease status also have an increased risk of HCC.
This adequately conducted cohort study provides HIGH-quality information on these
associations.

LIVER CIRRHOSIS
Incidence according to HBV DNA levels (copies/mL)

<300 (undetectable) (Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

Cumulative
incidence (%)
4.5
5.9
9.8
23.5
36.2

Incidence rate
(x 100 000 person-years)
339
430
774
1878
2498

Adjusted RR (95%CI)
Referent
1.4 (0.9–2.2)
2.5 (1.6–3.8)
5.9 (3.9–9)
9.8 (6.7–14.4)

From: Iloeje et al. Predicting cirrhosis risk based on the level of circulating hepatitis B viral load.
Gastroenterology. 2006;130:678–86.

Incidence according to HBeAg serostatus and ALT

<300 (undetectable) (Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

HBeAg–(N=3037)
Referent
1.4 (0.9 – 2.1)
2.4 (1.5 – 3.7)
5.94 (3.5 – 8.3)
6.7 (4.1 – 11)

Adjusted RR (95%CI)
HBeAg– and normal ALT levels (N=2923)
Referent
1.4 (0.9 – 2.1)
2.5 (1.6 – 3.9)
5.6 (3.6 – 8.7)
6.6 (3.9 – 11.2)

From: Iloeje et al. Predicting cirrhosis risk based on the level of circulating hepatitis B viral load.
Gastroenterology. 2006;130:678–86.

The REVEAL-HBV cohort study provides evidence of a lineal increase in LIVER CIRRHOSIS with
baseline HBV DNA over 10 000 copies/mL (2000 IU/mL) in the overall cohort, among those
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who are HBeAg-negative and among those who are HBeAg-negative and with normal ALT
levels.
This cohort study provides MODERATE-quality information on these associations mainly due to
limitations in methods of liver cirrhosis assessment.
1.3) HBeAg-negative population with chronic hepatitis B: Alaska cohort
A large population-based prospective cohort was conducted in Alaska (McMahon 2014 and
Tohme 2013). The population was detected from a screening and vaccination programme of
52 000 patients (Alaska natives) conducted in the 1980. A total of 754 patients were selected if
they were HBsAg-positive on twoor more occasions at least 6 months apart and who were
HBeAg-negative on the first sera drawn (see section on Characteristics of included studies table
2a/11 and 20).
This cohort study provides information on patient-important outcomes such as overall deaths
and liver fibrosis. The Alaska cohort study explored the association of these patient-important
outcomes with gender, age, HBV DNA values, ALT values and genotype. In addition, it
provides detailed information on risk-related age, HBVDNA and ALT thresholds.
From the entire cohort (N=754), 186 patients had immune-active CHB (deﬁned as ALT ≥20 U/L
[females], >30 U/L [males] and HBV DNA >2000 IU/mL).
From the logistic model, only HBV genotypes C and D were associated with a reduced risk
(odds ratio, 0.62) of immune-active CHB. No differences were found in mortality rate among
those with and without immune-active disease during the 8-year study follow up.
Percutaneous liver biopsy was obtained in 38 of the 186 participants (20%) who met the study
criteria for HBeAg-negative immune-active hepatitis.
Factors associated with a higher proportion of liver inflammation (HAI ≥9) or fibrosis (Ishak
≥2)
Significant (P value <0.05)
ALT >2 x upper limit of normal
(20 U/L women, 30 U/L men)
HBV DNA
(2000–20 000 vs >20 000)

Not significant (P ≥0.05)
Genotype
(A vs B vs C vs D vs F)
Gender
Age (<40 vs ≥40)

The study shows a low probability of advanced fibrosis if levels of HBV DNA never exceed 20
000 IU/mL. This cohort study provides LOW-quality information on this association mainly due
to limitations in the study conduct and design (measures only performed in 20% of the study
cohort) and imprecision (small number of events).
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2) Results from other prospective cohort studies
We identified 11 prospective cohort studies (Chen 2011, Chu 2007, Chu 2010, Kim 2008, Lin
2007, Montazeri 2010, Nakazawa 2007, Papatheodoridis 2008, Tai 2009, Wong 2013, Yuen
2005); only six provided results on patient-important outcomes (Chen 2010, Montazeri 2010,
Papatheodoridis 2008, Tai 2009, Wong 2013, Yuen 2005).
These studies were focused on different study populations:




Unspecific CHB (HBsAg-positive): Yuen 2005
HBeAg-negative population with CHB: Montazeri 2010, Papatheodoridis 2008, Tai 2009
HBeAg-positive population with CHB: Chen 2010, Wong 2013

2.1) Unspecific chronic hepatitis B (HBsAg-positive)
One large prospective cohort study of 3233 participants (Yuen 2005) from Hong Kong found
that in people with CHB, the development of complications was independently associated with
the following:
•
•
•
•

male gender
presence of stigmata of chronic liver disease
increasing age
low albumin level on presentation.

In addition, overall survival was independently associated with:
• male gender
• presence of hepatitis symptoms
• increasing age
• low albumin level on presentation.
The study included in the definition of complications any cirrhotic complication (ascites,
spontaneous bacterial peritonitis, oesophageal varices, encephalopathy or bleeding) in
addition to HCC (see section on Characteristics of included studies table 2a/24).
This cohort study provides MODERATE-quality information on this association mainly due to
limitations in the study conduct and design (incomplete follow up and no histological
assessment).
2.2) HBeAg-negative population with chronic hepatitis B
A total of three prospective cohort studies reported patient-important outcomes in this
population (Montazeri 2010, Papatheodoridis 2008, Tai 2009).
One large prospective cohort study included 4376 HBeAg-positive CHB patients from Taiwan
and assessed the relationship of age, gender, ALT values, clinical factors and seromarkers on
mortality, liver cirrhosis and HCC (Tai 2009). The study reported the following estimates for
these outcomes:

Page 15 of 127

Factors associated with total mortality
HBsAg clearance
Liver cirrhosis
Hepatic steatosis
Age at entry

0.440 (0.199–0.972)
3.606 (1.956–6.648)
0.317 (0.160–0.627)
1.093 (1.070–1.116)

Expressed as HR (95% CI)

Factors associated with HCC
Liver cirrhosis
Age at entry
Max ALT
>5 X UNL
2–5 X UNL
1–2 X ULN
0.5–1 X ULN
<0.5 x ULN

21.045 (8.280 to 53.489)
1.065 (1.027 to 1.105)
NS
NS
NS
NS
Ref

Expressed as HR (95% CI)

Factors associated with development of liver cirrhosis
Female gender
Hepatic steatosis
Age at entry
Max ALT
>5 X UNL
2–5 X UNL
1–2 X ULN
0.5–1 X ULN
<0.5 x ULN

0.362 (0.214–0.613)
0.194 (0.118–0.318)
1.063 (1.046–1.080)
6.115 (1.413–26.456)
5.585 (1.326–23.529)
NS
NS
Ref

Expressed as HR (95% CI)

This study revealed that persistently normal ALT was associated with good long-term
prognosis, whereas increasing ALT levels of at least 2 times ULN during follow up was
associated with an increased risk of liver cirrhosis.
This study provided MODERATE-quality information on mortality and HCC mainly due to
imprecision of results (small number of events) and HIGH-quality information onliver cirrhosis
outcome.
Another two small prospective cohort studies (Montazeri 2010, Papatheodoridis 2008)
provided information on different histological scores for liver fibrosis. These studies were
performed in Europe (Papatheodoridis 2008) and the Eastern Mediterranean (Montazeri 2010)
WHO Regions. The factors most consistently related with liver fibrosis were an elevated serum
HBV DNA. Male gender and patients in the fourth decade may be at higher risk of liver fibrosis.
This study provided LOW-quality information on liver fibrosis mainly due to imprecision of
results (small number of events) and heterogeneity.
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2.3) HBeAg-positive population with chronic hepatitis B
A total of two prospective cohort studies reported patient-important outcomes in this
population (Chen 2010, Wong 2013), performed in Taiwan and China, respectively – Western
Pacific WHO Region (see section on Characteristics of included studies table 2a/3 and 22).
One prospective cohort study on 483 HBeAg-positive CHB patients assessed the relationship of
age, gender, HBV DNA, genotype and disease status on liver cirrhosis and HCC (Chen 2010).
The study reported the estimates in the following table:
Liver cirrhosis
Age (by year)
Age (by decade)
Male (related to female)
Genotype C (related to genotypoe B)
Reversion
HBV DNA >104 (in relation to <104)
Duration of remission (years)
Presence of liver cirrhosis

1.09 (1.05 to 1.13)
2.26 (1.55 to 3.30)
NS
NS
6.03 (1.65 to 22.0)
NS
NS
-

Hepatocellular
carcinoma
NS
NS
Not done
NS
NS
NS
NS
14.4 (2.34 to 89.1)

Expressed as HR (95% CI)
Definitions:
HBeAg reversion: reappearance of HBeAg seropositivity after HBeAg seroconversion
Duration of remission: time between confirmed HBeAg seroconversion and the onset of HBeAg-negative hepatitis,
or the date of last follow up if there was no ALT elevation
Diagnosis of cirrhosis was made by histological findings or ultrasonographic findings supplemented with clinical
features.
Diagnosis of HCC was made by histology/cytology or imaging findings (ultrasonography, computed tomography, or
magnetic resonance imaging) with an alpha-fetoprotein level >400 ng/mL.

This study revealed that liver cirrhosis was associated with age and HBeAg reversion, whereas
HCC was only associated with the presence of liver cirrhosis.
This study provided MODERATE-quality information on liver cirrhosis and HCC maily due to
imprecision of results (small number of events).
Another prospective cohort study on 247 HBeAg-positive CHB patients assessed the
relationship of age, gender, HBV DNA, ALT levels, genotype and disease status on liver fibrosis
progression (defined as an liver stiffnes measure [LSM] value that increased by>30% from
baseline to >9.0 kPa in patients with normal ALT and >12.0 kPa in those with ALT >1–5× ULN)
(Wong 2013).
Multivariate analysis on factors associated with liver fibrosis progression
Liver fibrosis progression
Male gender
Not done (NS from univariate)
Age >40 years
Not done (NS from univariate)
ALT >ULN at baseline
Not done (NS from univariate)
HBV DNA >20 000 IU/mL at baseline
Not done (NS from univariate)
HBV DNA >20 000 IU/mL at follow up
Not done (NS from univariate)
HBV genotype C
Not done (NS from univariate)
HBeAg-positive immune-reactive phase
Not done (NS from univariate)
Anti-HBe seroconversion
Not done (NS from univariate)
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This study did not find an association in multivariate analysis between the factors assessed and
liver fibrosis progression.
This study provided MODERATE-quality information on liver cirrhosis and HCC mainly due to
imprecision of results (small number of events).

3) Results in HIV/HBV-coinfected patients
We identified a single retrospective cohort study that reported patient-important outcomes in
this population (Yang 2011). (See section on Characteristics of included studies table 2a/3 and
23)
This study included 255 HIV/HBV-coinfected patients and assessed the relationship of age,
gender, HBV DNA, ALT levels, genotype and disease status with advanced liver disease (liver
cirrhosis, HCC and severe reactivation of a pre-existing CHB) (Chen 2010). Most patients (71%)
were receiving antiretroviral therapy.
Risk factors associated with advanced liver disease
(liver cirrhosis, HCC and severe reactivation of a pre-existing chronic hepatitis B)
Age >50 at ART initiation
NS
Male gender
Not done (NS from univariate)
Regular alcohol intake
NS
3
Baseline CD4+ cell count<200 cells/mm
6.503 (6.410 to 7.201)
CD4+ cell count change ≥150 cells/mm3 within 3 months
0.049 (0.003 to 0.858)
Cumulated time with detectable HIV RNA
1.814 (1.166 to 2.821)
HCV coinfection
Not done (NS from univariate)
HDV coinfection
Not done (NS from univariate)
HBeAg-positive at inclusion
Not done (NS from univariate)
Baseline HBV DNA
NS
Baseline ALT>2 ULN
14.456 (3.125 to 68.84)
Any ART treatment
NS
Binary logistic regression identified that a baseline CD4+ cell count below 200 cells/mm 3, ALT
elevation at baseline or longer cumulated time with detectable HIV RNA were associated with
an increased risk of advanced liver disease, while a high CD4+ cell count was aprotective
factor.
This study provided LOW-quality information on advanced liver disease mainly due to
limitations in study design (retrospective).

4) Association between age at infection and patient-important outcomes
We identified one systematic review of observational studies (i.e. cross-sectional, case–control
or cohort) that reported patient-important outcomes in this population (Yang 2011) (See
section of Characteristics of included studies table 2a/3 and 18).
The systematic review identified 19 observational studies that assessed: time of HBV infection
(one study); maternal HBV serostatus (12 studies); birth order (six studies) in relation to
various outcomes. The single study that assessed time of HBV infection had a very limited
sample size and did not provide information on patient-important outcomes.
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Three studies in a paediatric population (two case–control and one cross-sectional) from
Taiwan (two with HCC and one with cirrhotic changes in liver histopathology as outcome)
showed a similar magnitude of association with having an infected mother (ORs ranged from
11.3 to 16.0).
These studies provided LOW-quality information on HCC and cirrhotic changes mainly due to
limitations in study design and imprecision.
Two case–control studies performed in Greece showed a trend of association between birth
order and development of HCC, although the number of events was very limited.
These studies provided LOW-quality information on HCC mainly due to limitations in study
design and imprecision.

Clinical question 2b
Among HBsAg-positive patients, what factors best identify individuals with greatest
benefit from treatment, and least benefit from treatment in those with and without
access to laboratory tests?
Characteristics from included studies
Characteristics and main results of the included studies are tabulated (see section on
Characteristics of included studies).
We identified four references that corresponded to one RCT (Liaw 2004), one open long-term
follow up from an RCT (Marcellin 2013) and two observational cohort studies (Hosaka 2013,
Wong 2013).
To identify those individuals with greatest benefit from treatment, this review describes the
effect of different antivirals in a population with advanced liver disease. The single RCT (Liaw
2004) included patients with cirrhosis and different degrees of fibrosis. Most patients were
classified as Child–Pugh class A (those with the best prognosis). The long-term open follow-up
study included patients with compensated disease but with some degree of fibrosis and
cirrhosis. One observational study (Wong 2013) assessed CHB patients with cirrhosis (most
classified as Child–Pugh class A) whereas the other observational study (Hosaka 2013) included
a subgroup of patients with pre-existing cirrhosis (about 20%).
Findings from included studies
This review focuses on the results obtained from the included studies for the following patientimportant outcomes: mortality and long-term evolution of liver morbidity (fibrosis or cirrhosis)
or complications of advanced liver disease.
We provide a narrative summary from the measures of association between related factors
and patient-important outcomes obtained from the multivariate analysis of the included
studies.

1) Results from randomized clinical trials and open extension follow-up studies
We identified onerandomized controlled trial (RCT) (Liaw 2004) and one open long-term
follow up from an RCT (Marcellin 2013).
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The study of Liaw 2004 included 651 patients over 16 years of age with CHB, who had had a
liver biopsy showing an Ishak fibrosis score of at least 4 at screening or during the previous two
years, excluding those with pre-existing HCC. Most patients were male and of Asian ethnic
origin. Most patients were classified as Child–Pugh class A (those with the best prognosis).
Nearly 60% of patients were HBeAg-positive (see section on Characteristics of included studies
table 2b/1).
The patients were randomly assigned to double-blind treatment with lamivudine (N=436) or
placebo (N=215) in a random order. The median duration of treatment was 32.4 months. The
primary end-point was disease progression, defined by hepatic decompensation, HCC,
spontaneous bacterial peritonitis, bleeding gastro-oesophageal varices, or death related to
liver disease.
The primary end-point of disease progression was reached by 7.8% of the patients receiving
lamivudine and 17.7% of those receiving placebo. This represented a significant risk reduction
of 55% for lamivudine treatment. The Child–Pugh score increased (at least 2 points) in 3.4% of
the patients receiving lamivudine and in 8.8% of those receiving placebo. This represented a
significant risk reduction of 55% for lamivudine treatment. HCC occurred in 3.9% of those in
the lamivudine group and 7.4% of those in the placebo group, representing a borderline but
significant risk reduction of 51% for lamivudine treatment.

Overall disease progression
Increase in Child–Pugh score
Hepatocellular carcinoma

Lamivudine
(N=436)
34 (7.8)
15 (3.4)
17 (3.9)

Placebo
(N=215)
38 (17.7)
19 (8.8)
16 (7.4)

HR (95%CI)
0.45 (0.28–0.73)
0.45 (0.22–0.90)
0.49 (0.25–0.99)

Absolute values expressed as N (%)
Factors such as Child–Pugh score at baseline and the Ishak fibrosis score at baseline (higher
scores were associated with a higher frequency of disease progression) were found to be
significantly associated with study outcomes in the modelling analysis of study subgroups.
Association between pretreatment variables and the incidenceof disease progression

Male
Female
Child–Pugh score — no. (%)
5
6
≥7
Ishak fibrosis score — no. (%)
4
5
6
HBeAg-positive
HBeAg-negative
HBV DNA below the lower limit of quantitation
HBV DNA 0.7–10 MEq/mL
HBV DNA >10–100 MEq/mL
HBV DNA >100 MEq/mL
ALT ≤2 X ULN

Lamivudine
32/370 (9)
2/66 (3)

Placebo
30/182 (16)
8/33 (24)

16/341 (5)
9/75 (12)
9/20 (45)

18/156 (12)
12/41 (29)
8/18 (44)

8/176 (5)
11/127 (9)
15/133 (11)
15/252 (6)
19/182 (10)
4/89 (4)
14/123 (11)
6/103 (6)
10/119 (8)
27/274 (10)

9/76 (12)
9/55 (16)
20/84 (24)
25/124 (20)
13/91 (14)
9/41 (22)
9/51 (18)
8/50 (16)
12/73 (16)
25/132 (19)
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ALT >2 X ULN

7/162 (4)

13/83 (16)

Absolute values expressed as N(%)
The authors concluded that continuous treatment with lamivudine delays clinical progression
in patients with CHB and advanced fibrosis or cirrhosis by significantly reducing the incidence
of hepatic decompensation and the risk of HCC.
One open long-term follow up from an RCT (Marcellin 2013) assessed histological outcomes in
a total of 348 patients (54% of the randomized patients) who had biopsy results at both
baseline and at year 5 (see section on Characteristics of included studies table 2b/4).
In the entire cohort, the proportion with mild or no necroinflammation (Knodell range 0–3)
increased from 8% (27/348) at baseline to 80% (278/348) at year 5 (P<0.0001).
At baseline, 39% (136/348) of participants had no or mild fibrosis; this proportion was 63%
(219/348) at year 5 (P<0.0001). Conversely, at baseline, 38% (133/348) had Ishak scores of 4 or
more (pronounced bridging fibrosis to cirrhosis), but this proportion declined to 12% (42/348)
at year 5.
Of the 96 (28%) patients with cirrhosis (Ishak score 5 or 6) at baseline, 71 (74%) no longer had
cirrhosis (≥1 unit decrease in score), whereas 3 of 252 patients without cirrhosis at baseline
progressed to cirrhosis at year 5 (P<0.0001).
Regression of fibrosis was documented in 176/348 (51%) of patients and histological
improvement in 304/348 (87%) of patients at year 5. Furthermore, the histological
improvement rate was 91% or more for patients with Ishak scores greater than 2 at baseline,
and patients with the highest liver injury scores showed the greatest degree of improvement
(P<0.0001).

2) Results from observational cohort studies
One observational prospective/retrospective cohort study (Wong 2013) reported the 5-year
cumulative probability of cirrhotic complications, HCC, and mortality in a cohort of 1446
entecavir-treated patients (0.5 mg/day) for at least 12 months (mean follow up of 36±13
months) and compared their results with an historical cohort of 424 untreated patients (mean
follow up of 114±31 months) (see section on Characteristics of included studies table 2b/3).
The study analysed the results of a subgroup of 551 included patients with liver cirrhosis
(Child–Pugh score A or B), 482 of which were entecavir-treated patients and 69 untreated. The
adjusted analysis (for liver cirrhosis severity score) showed that entecavir-treated patients had
a reduced risk of all clinical outcomes when compared with naïve patients with cirrhosis.
Cumulative probability at 5 years of follow up in the subgroup of cirrhotic patients

Hepatic event

HCC

ETV cohort
patients with cirrhosis
25.5%
(22.7–28.3%)
HR 0.51; 95% CI 0.34 to 0.78
13.8%
(11.3–16.3%)
HR 0.55; 95% CI 0.31 to 0.99

Untreated cohort
patients with cirrhosis
45.8%
(39.7–51.9%)
26.4%
(20.7–32.1%)
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Liver-related
mortality
All-cause
mortality

5.0%
(3.6–6.4%)
HR 0.26; 95% CI, 0.13 to 0.55
8.3%
(6.6–10.0%)
HR 0.34; 95% CI, 0.18 to 0.62

23.3%
(18.0–28.6%)
28.2%
(22.7–33.7%)

These cumulative probabilities – although not directly compared – were much higher than
those in patients without cirrhosis.
Cumulative probability at 5 years of follow up (patients without cirrhosis)

Hepatic event
HCC
Liver-related
mortality
All-cause
mortality

ETV cohort
patients without cirrhosis
6.1%
(4.3–8.9%)
3.3%
(1.3–5.3%)
0.9%
(0.5–1.3%)
1.7%
(1.2–2.2%)

Untreated cohort patients without
cirrhosis
5.2%
(4.1–6.3%)
3.0%
(2.1–3.9%)
1.2%
(0.6–1.8%)
2.0%
(1.2–2.8%)

Another observational study (Hosaka 2013) compared the incidence of HCC in two cohorts of
472 entecavir-treated patients (0.5 mg/day for 1 year) and 1143 non-treated patients with CHB
(see section on Characteristics of included studies table 2b/2).
The cumulative incidence rates of HCC at 5 years were 3.7% for those treated with entecavir
(76/10 000 patient-years) and 13.7% for the control group (116/10 000 patient-years)
(P<0.001). Age, alcohol consumption, pre-existing cirrhosis and being HBeAg-positive were
independent risk factors for the development of HCC.
Age (per year)
Alcohol consumption (>200 kg)
Pre-existing cirrhosis
HBeAg (positive)
Multivariate adjusted HR (95% CI)

1.06 (1.03–1.09)
2.21 (1.18–4.16)
4.28 (1.88–9.73)
2.26 (1.18–4.34)

CONCLUSIONS
Summary of main results
Among HBsAg-positive patients, what factors best identify individuals at highest risk of
progression, as well as those at very low risk of progression?
Large prospective studies performed in the general population showed that the presence of
HBsAg was significantly associated with overall mortality and liver-related deaths (both from
HCC and chronic liver disease). The presence of both HBsAg and anti-HCV seromarkers were
associated with a significant increased risk of HCC.
Large population-based cohort studies provide consistent evidence of an increased risk of HCC
among people with CHB. The main factors associated with a significant increased risk are:
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•
•
•
•
•
•
•

male gender
age over 40
baseline HBV DNA over 10 000 copies/mL (2000 IU/mL)
baseline ALT over 45 U/L
HBeAg positivity
family history of HCC
a combination of these.

In addition, there is a lineal increase in LIVER CIRRHOSIS with baseline HBV DNA over 10 000
copies/mL (2000 IU/mL) in people with CHB, including among those who are HBeAg-negative
(even with normal ALT levels).
These associations were similar in other prospective cohort studies, although the limited
sample size and thus the limited number of events insome studies limited the observation of a
statistically significant relationship between study factors and patient-important outcomes.
Much less information is available in HIV/HBV-coinfected patients. In these patients, low CD4+
cell counts, ALT elevation or longer cumulated time with detectable HIV RNA might be
associated with an increased risk of advanced liver disease. Similarly, having an infected
mother and higher birth order might be associated with HCC and liver cirrhosis.
Among HBsAg-positive patients, what factors best identify individuals with greatest benefit
of treatment, and least benefit from treatment in those with and without access to
laboratory tests?
This review described the effect of different antivirals in a population with advanced liver
disease to identify those individuals with the greatest benefit from antiviral treatment. The
main findings from this review are as follows:
Antiviral treatment can reduce disease progression (including hepatic decompensation, HCC,
spontaneous bacterial peritonitis, bleeding gastro-oesophageal varices, or death related to
liver disease).
Long-term antiviral treatment can lead to regression of fibrosis and cirrhosis.
Clinical pre-existing cirrhosis, and more specifically, factors such as Child–Pugh score at
baseline and Ishak fibrosis score at baseline were found to be significantly associated with
disease progression both in treated and untreated populations, although treatment reduced
this progression by half.

Quality of evidence
Among HBsAg-positive patients, what factors best identify individuals at highest risk of
progression, as well as those at very low risk of progression?
The GRADE approach considers that well-designed prospective cohort studies provide, a priori,
high-quality evidence for prognostic questions. For this reason, this report focused on large
prospective cohort studies.
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Overall, the quality of information provided by these studies was rated as HIGH to MODERATE.
For some outcomes, we found limitations in the study conduct and design (methods of
measurement) or imprecision (small number of events).
The quality of information regarding HIV/HBV-coinfected patients and the association between
age at infection and patient-important outcomes was LOW, mainly due to limitations in study
design and imprecision.
Among HBsAg-positive patients, what factors best identify individuals at highest risk of
progression, as well as those at very low risk of progression?
Overall, the quality of information for the effect of antiviral treatment on disease progression
was MODERATE due to imprecision of results (small number of events).
The quality of information on the effect of long-term antiviral treatment on regression of
fibrosis and cirrhosis as well as the association of clinical pre-existing cirrhosis (Child–Pugh
score and Ishak fibrosis score) to disease progression was LOW due to limitations in study
design.
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CHARACTERISTICS OF INCLUDED STUDIES
Clinical question 2a: Among HBsAg-positive patients, what factors best identify
individuals at highest risk of progression, as well as those at very low risk of
progression?

Table 2a/01

Study ID
Objective
Methods

Participants and
baseline
characteristics
(as it appears in the
original publication)

Chen 2005
To assess patterns of all-cause mortality of HBsAg(+) and HBsAg(-)
adults in an HBV endemic area, Haimen City, China
Design: population-based prospective cohort
Recruitment/Setting(s): adults living in Haimen City, China (35
township hospitals).
Selection criteria: population-based cohort: 90 836 adult residents of
Haimen City underwent enrolment screening.
No. of participants to each cohort/group: 83 794

No. of subjects
Age: (years %)
25–34
35–44
45–54
55–64
HBsAg
Positive
Negative
History of acute
hepatitis
Yes
No
Baseline HBV DNA
Baseline ALT
Baseline fibrosis
Baseline cirrhosis
Genotypes
Occupation
Peasant
Non-peasant
Drinking alcohol
(≥4 drinks/week)
Yes
No

Exposed cohort
Male
58 454

Unexposed cohort
Female
25 340

18.7
35.8
28.9
16.6

24.3
38.8
25.2
11.7

8 795 (15.0%)
49 659

2 711 (10.7%)
22 629

11 932 (20.4%)
46 522
Not reported
Not reported
Not reported
Not reported
Not reported

3 657 (14.4%)
21 683
Not reported
Not reported
Not reported
Not reported
Not reported

42 178 (72.2%)
16 276

21 148 (83.5%)
16 276

35 171 (60.2%)
23 283

3 429 (13.5%)
21 911
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Prognostic factor(s)

Smoking
Yes
37 856 (64.8%)
891 (3.5%)
No
20 598
24 449
Family history of
HCC
Yes
3 362 (5.8%)
1 190 (4.7%)
No
55 092
24 150
From: Evans AA, Chen G, Ross EA, Shen FM, Lin WY, London WT. Eightyear follow-up of the 90,000-person Haimen City cohort: I.
hepatocellular carcinoma mortality, risk factors, and gender
differences. Cancer Epidemiol Biomarkers Prev. 2002;11(4):369–76.
HBsAg(+) vs HBsAg(-)
Adjusted by age and other prognostic factors: age, smoking,
occupation, acute hepatitis history, family history of HCC, drinking
water, and staple food

Length of follow up

A total of 4590 deaths occurred between cohort entry (February
1992) and 31 December 2002. A total of 782 599 person-years of
follow up.

Outcomes with effect
estimates
Adjusted relative risk
(RR) and 95%
confidence intervals
(95% CI)

HBsAg(+) vs HBsAg(-) adjusted risk for prognostic factors(age,
smoking, occupation, acute hepatitis history, family history of HCC,
drinking water, and staple food)

Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)

Males
All deaths
3.4 (3.1 to 3.6)
Liver-related deaths
15.9 (14.0 to 18.1)
Hepatocellular 20.0 (17.1 to 23.5)
carcinoma
Chronic liver disease 9.3 (7.5 to 11.6)
Non-liver deaths
1.2 (1.1 to 1.3)
Non-liver cancers
1.2 (1.0 to 1.4)
Non-liver, non-cancer
1.2 (1.1 to 1.4)
deaths
Expressed as RR (95% CI)

Females
2.9 (2.5 to 3.4)
18.9 (12.9 to 27.7)
23.9 (14.6 to 39.2)
13.1 (7.2 to 24.1)
1.4 (1.1 to 1.8)
1.7 (1.2 to 2.3)
1.2 (0.9 to 1.7)

HBV-infected individuals may be at increased mortality risk from nonliver causes. Possible reasons include a direct effect of HBV infection,
changes in the host immune system as a cause or effect of chronic
infection, and behavioural factors associated with HBV infection.
Further studies are needed to confirm this finding.
Judgement
Low
High

Support
Unclea
r

x
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Are the participants at
similar risk or course
of disease?
Was followup
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

Comments

x

x

x

x

x

There are other important prognostic
factors for most of the outcomes
assessed.
This work was supported by US Public Health Service grants CA-40737,
CA-90395, and CA-06927 from the National Institutes of Health, a
grant from Bristol-Myers Squibb Pharmaceutical Research Institute,
and an appropriation from the Commonwealth of Pennsylvania.
From the study authors: Because most HBV infection in endemic areas
is acquired in infancy or early childhood, it is assumed that the
infected individuals in this study had been chronically infected for at
least two decades.
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Table 2a/02a

Study ID
Objective
Methods

Chen 2006 (REVEAL-HBV study)
To evaluate the relationship between serum HBV DNA level and risk of
HCC
Design: population-based prospective cohort study
Recruitment/Setting(s): seven townships in Taiwan. A total of 23 820
participants were enrolled in 1991–1992 (30–65 years).
Selection criteria: 82 293 males and females aged 30 to 65 years were
invited to participate. From those, 23 820 accepted to be enrolled in
the cohort, and follow up assessments were done up to June 2004.
A subcohort of 3653 male and female participants who were
seropositive for HBsAg, seronegative for anti-HCV and free of HCC was
included in the REVEAL-HBV study.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Baseline characteristics of study cohort. N=3653 participants
N= 3653
Age, years: N ( %)
30–39
40–49
50–59
>60
Weight:
Male gender N (%)
Ethnicity
Baseline HBV DNA, N (%)
<300 (Undetectable)
300–999
1000–9999
10 000–99 999
100 000–999 999
1–9.9 milllion
10–99.9 million
≥100 million
Hepatitis B e antigen N (%)
Seropositive
Seronegative
Baseline ALT, N (%)
<45
≥45
Baseline fibrosis
Baseline cirrhosis, N (%)
No
Yes
Alcohol consumption, N (%)
No

1216 (33%)
1014 (28%)
1058 (29%)
365 (10%)
Not reported
2260 (62%)
Taiwanese
873 (23.9%)
372 (10.2%)
789 (21.6%)
643 (17.6%)
349 (9.6%)
154 (4.2%)
100 (2.7%)
373 (10.2%)
565 (15%)
3088 (85%)
3435 (94%)
218 (6%)
Not reported
3584 (98%)
69 (2%)
3195 (87%)
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Yes

451 (12%)

Prognostic factor(s)

Baseline HBV DNA level
Baseline ALT levels
Sex
Age
HBeAg serostatus

Length of follow up
Outcomes with effect
estimates

Mean follow up of 11.4 years and 41 779 person-years
HEPATOCELLULAR CARCINOMA
Incidence rates (N=3653) according to characteristics at study entry
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Participant
characteristic

Incidence rate
(x 100 000
person-years)

Adjusted RR
(95% CI)

Sex
Female
178
Ref
Male
530
3.0 (2.0–4.5)
Age
30–39
111
Ref
40–49
399
3.6 (2.0–6.4)
50–59
566
5.1 (2.0–8.9)
>60
901
8.3 (4.6–15.0)
Baseline HBV DNA
(copies/mL)
<300
108
Ref
300–9999
111
NS
10 000–99 999
297
2.7 (1.3–5.6)
100 000–999 999
962
8.9 (4.6–17.5)
>1 million
1152
10.7 (5.7–20.1)
Baseline ALT (U/L)
<45
337
Ref
>45
1342
4.1 (2.8 – 6.0)
HBeAg serostatus
HBeAg 264
Ref
HBeAg +
1130
4.3 (3.2 – 5.9)
Cumulative incidence (N=3653) according to HBV DNA level, HBe
status and ALT at study entry
All cohort (CHB)
Level of HBV DNA (copies/mL)
<300 (undetectable) (Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

Level of HBV DNA
(copies/mL)
<300 (undetectable)
(Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

HBeAg
negative
(N=3088)
% of HCC

% of HCC
1.3%
1.37%
3.57%
12.17%
14.89%
Adjusted HR (95%
CI)

1.2%

Reference

1.21%
3.68%
9.64%
17.88%

NS
2.6 (1.2–5.6)
6.1 (2.9–12.8)
10.6 (4.9–22.8)

HBeAg
negative /
Normal ALT

Adjusted HR (95%
CI)
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Level of HBV DNA
(copies/mL)
<300 (undetectable)
(Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

Level of HBV DNA
(copies/mL)
<300 (undetectable)
(Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was followup
sufficiently long and
complete?
Were objective and
unbiased outcome

levels
(N=2966)
% of HCC
0.89%

Reference

1.25%
3.42%
8.55%
19.51%

NS
2.7 (1.2–6.3)
7.2 (3.2–16.6)
14.3 (6.2–32.8)

HBeAg
negative /
normal ALT
levels / No
cirrhosis
(N=2925)
% of HCC

Adjusted HR (95%
CI)

0.74%

Reference

0.89%
3.15%
7.96%
13.5%

NS
4.5 (1.8–11.4)
11.3 (4.5–28.4)
17.7 (6.8–46.3)

Elevated serum HBV DNA level (> or =10 000 copies/mL) is a strong
risk predictor of HCC independent of HBeAg, serum alanine
aminotransferase level, and liver cirrhosis.

Judgement
Low
High

Support
Unclea
r

x

x

x

x
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criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

x

x

Dr Chen received a grant from Bristol-Meyers Squibb for conducting
the laboratory tests of this study. Department of Health, Executive
Yuan, Republic of China. At no time did the funding sources have
access to the data.

Comments
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Table 2a/02b

Study ID
Objective

Methods

Loomba 2013 (REVEAL-HBV study)
To evaluate the relationship between family HCC history and presence
or stage of hepatitis B virus (HBV) infection and whether it affects the
risk for HCC
Design: Population-based prospective cohort study
Recruitment/Setting(s): Seven townships in Taiwan. A total of 23 820
participants were enrolled in 1991–1992 (30–65 years).
Selection criteria: A total of 82 293 males and females aged 30 to 65
years were invited to participate. From those, 23 820 accepted to be
enrolled in the cohort, and follow-up assessments were done up to
June 2004. A total of 22 472 were included in this analysis.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Baseline characteristics of study cohort. N= 22 472 participants

Age, years: mean (SD)
BMI (kg/m2): mean (SD)
Male gender N (%)
Ethnicity
Baseline HBV DNA (copies/mL), N
(%) (only for CHB participants)
<10 000
≥10 000
Hepatitis B e antigen N (%)
(only for CHB participants)
Seropositive
Seronegative
Baseline ALT, N (%)
<45
≥45
Baseline fibrosis
Alcohol consumption, N (%)
No
Yes
Genotype B

N= 22472
47.2 (10)
24 (3.4)
2 260 (62%)
Taiwanese

2 035 (55.7%)
1 621 (44.3%)

577 (15.5%)
3 155 (84.5%)
21 859 (97.3%)
613 (2.7%)
Not reported
19 999 (89.2%)
2 422 (10.8%)
1 923 (66.5%)

Prognostic factor(s)

Baseline HBV DNA level
Family history of HCC
HBeAg serostatus

Length of follow up
Outcomes with effect
estimates

Mean follow up of 11.4 years and 41 779 person-years of follow up
HEPATOCELLULAR CARCINOMA
Cumulative incidence (13 years of follow up) according to: family
history of HCC, HBeAg serostatus, HBV DNA level (copies/mL) and
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HBe status at study entry. All data among 3931 CHB (HBsAg +)

NO family history
Family history of
HCC
NO family history
HBV DNA <10000
HBeAg +
Family History of
HCC
HBeAg +
NO family history
HBeAg Family history of
HCC
HBV DNA >10 000
HBeAg NO family history
HBV DNA >10 000
HBeAg Family history of
HCC
HBV DNA <10 000

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all

Cumulative
incidence
(%)
7.5
15.8

Adjusted HR (95%CI)

2.5

Referent

40

45.52 (22.86–90.63)

19.1

13.91 (9.31–20.77)

17.6

9.90 (4.52–21.37)

10.3

4.43 (3.02–6.50)

5.4

NS

Referent
2.46 (1.63–3.72)

Family history of HCC multiplies the risk of HCC at each stage of HBV
infection. Patients with a family history of HCC require more intensive
management of HBV infection and surveillance for liver cancer.
Judgement
Low
High

Support
Unclea
r

x

x

x

x

x
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characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

x

Supported in part by the American Gastroenterological Association
Foundation – Sucampo – ASP Designated Research Award in Geriatric
Gastroenterology, a T. Franklin Williams Scholarship Award; Atlantic
Philanthropies, Inc; the John A. Hartford Foundation, the Association
of Specialty Professors, the American Gastroenterological Association
(R.L.); the National Institute for Diabetes and Digestive Kidney
Diseases (K23 DK090303 to R.L.); and a National Cancer Institute grant
(P30CA23100-27 to R.L.). The REVEAL-Hepatitis B Virus study was
supported by a grant from the Department of Health, Academia
Sinica, National Health Research Institutes in Taiwan, and by BristolMyers Squibb Company, Wallingford, CT.

Comments
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Table 2a/02c

Study ID
Objective

Chen 2011 (REVEAL-HBV study)
To evaluate the relationship between HCC and long-term changes in
serum levels of hepatitis B virus (HBV) DNA or alanine
aminotransferase (ALT)

Methods

Design: Population-based prospective cohort study
Recruitment/Setting(s): Seven townships in Taiwan. A total of 23 820
participants were enrolled in 1991–1992 (30–65 years).
Selection criteria: 82 293 males and females aged 30 to 65 years were
invited to participate. From these, 23 820 accepted to be enrolled in
the cohort, and follow-up assessments were done up to June 2004. A
total of 3160 were included in this analysis.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Baseline characteristics of study cohort. N= 3160 participants
Baseline HBV DNA
<104 (copies/mL)
N=2020
Age, years: Mean
(SD)
Male gender N (%)
Ethnicity
Hepatitis BeAg N (%)
Seropositive
Baseline ALT, N (%)
≥45
Genotype C

46 (10)

Baseline HBV
DNA >104
(copies/mL)
N=1140
45 (9)

1178 (58%)
Taiwanese

832 (73%)
Taiwanese

22 (1%)

378 (33%)

59 (3%)
412 (33%)

102 (9%)
384 (34%)

Prognostic factor(s)

Baseline HBV DNA level
ALT pattern

Length of follow up
Outcomes with effect
estimates

Mean follow up of 11.4 years and 41 779 person-years of follow up
HEPATOCELLULAR CARCINOMA
Cumulative incidence (N=3584, 13 years of follow up) – excluding
those with liver cirrhosis according to HBV DNA (copies/mL) and ALT
change over time

< 104 at enrolment
Decrease to /
persistence at 106 –107

Cumulative
incidence (%)
HBV DNA
0.9%
19.8%

Crude HR (95% CI)

Referent
20.6 (11.2–38)
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Decrease to /
7.1%
persistence at 105 –106
Persistence at >107
5.1%
Persistence at 104 –105
2.3%
4
Decrease to <10
2.1%
ALT changes over time
All low normal
1.3%
Persistent abnormal
13.5%
Transient abnormal
4.9%
Ever High normal
2.4%

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

7.52 (4.03–14.0) 1
5.23 (1.94–14.08)
2.51 (1.05–6.01)
NS
Referent
10.57 (5.81–19.25)
3.75 (2.03–6.91)
NS

Long-term changes in serum levels of HBV DNA and ALT are
independent predictors of risk for HCC. Regular monitoring of HBV
DNA and ALT levels is important in clinical management of chronic
carriers of HBV.
Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x

Supported in part by the American Gastroenterological Association
Foundation – Sucampo – ASP Designated Research Award in Geriatric
Gastroenterology, a T. Franklin Williams Scholarship Award; Atlantic
Philanthropies, Inc; the John A. Hartford Foundation, the Association
of Specialty Professors, the American Gastroenterological Association
(R.L.); the National Institute for Diabetes and Digestive Kidney
Diseases (K23 DK090303 to R.L.); and a National Cancer Institute grant
(P30CA23100-27 to R.L.). The REVEAL-Hepatitis B Virus study
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wassupported by a grant from the Department of Health, Academia
Sinica, National Health Research Institutes in Taiwan, and by BristolMyers Squibb Company, Wallingford, CT.
Comments
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Table 2a/02d

Study ID
Objective
Methods

Chen 2010 (REVEAL-HBV study)
To evaluate the risk and the predictors of liver disease progression in
carriers of inactive hepatitis B virus (HBV)
Design: Population-based prospective cohort study
Recruitment/Setting(s): Seven townships in Taiwan. A total of 23 820
participants were enrolled in 1991–1992 (30–65 years).
Selection criteria: A total of 82 293 males and females aged 30 to 65
years were invited to participate. From these, 23 820 accepted to be
enrolled in the cohort, and follow-up assessments were done up to
June 2004. A total of 20 069 were included in this analysis.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Baseline characteristics of study cohort N= 20 069 participants

Age, years: mean
(SD)
Male gender N (%)
Ethnicity
Alcohol drinking N
(%)
Never
Baseline ALT, N (%)
<0.5 x ULN

Inactive carriers
N=1932
47.4 (10)

Controls
N=18137
46.2 (9.9)

1114 (58%)
Taiwanese

8779 (48%)
Taiwanese

1713 (89%)

16 234 (90%)

1607 (83%)

15 932 (88%)

Inactive carrier defined as referring to the presence of HBsAg in serum
without HBeAg or aminotransferase elevations and with HBV DNA
levels 100 000 copies/mL
Prognostic factor(s)

Disease status

Length of follow up
Outcomes with effect
estimates

Mean follow up of 11.4 years and 41 779 person-years of follow up
HEPATOCELLULAR CARCINOMA AND LIVER-RELATED DEATH
Incidence rates (N=1932) – among those CHB inactive carriers
(HBsAg +, HBeAg -, anti-HCV -, normal serum ALT levels (<45 U/L),
HBV DNA level <10 000 copies/mL)

HCC
18 137 HBsAg controls
Inactive carriers
Inactive carriers

Incidence rate
(x 100 000
person-years)

Adjusted RR (95% CI)

15

Referent

64
56

4.6 (2.5- 8.3)
Referent
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Undetectable HBV
DNA
Inactive carriers
HBV DNA 300–10 000
Liver-related death
18 137 HBsAg controls
Inactive carriers

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

71

NS

21

Referent

44

NS

Carriers of inactive HBV have a substantial risk of HCC and liverrelated death compared with individuals not infected with HBV.

Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x

Funding was received from Bristol-Myers Squibb Company (for
conducting part of the laboratory tests), Department of Health,
Executive Yuan, National Health Research Institutes, and Academia
Sinica in Taiwan. None of the funding organizations played a role in
the design and conduct of this study; collection, management,
analysis, and interpretation of the data; or preparation, review, and
approval of the manuscript.

Comments
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Table 2a/02e

Study ID
Objective

Methods

Iloeje 2006 (REVEAL-HBV study)
To evaluate the relationship between hepatitis B viraemia and
progression
to cirrhosis in chronic hepatitis B infection
Design: Population-based prospective cohort study
Recruitment/Setting(s): Seven townships in Taiwan. A total of 23 820
participants were enrolled in 1991–1992 (30–65 years).
Selection criteria: 82 293 male and female aged 30 to 65 years were
invited to participate. From those, 23 820 accepted to be enrolled in
the cohort, and follow-up assessments were done up to June 2004. A
total of 3582 were included in this analysis.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates

Baseline characteristics of study cohort N=3582 participants
N=3582
45
2196 (61.3%)
Taiwanese
431 (12%)

Age, years: median
Male gender n (%)
Ethnicity
Alcohol drinkers n
(%)
HBeAg positive n (%) 545 (15.2%)
Baseline ALT, n (%)
≥45
203 (5.7%)
HBV DNA
HBV serostatus
ALT levels
Mean follow up of 11.4 years and 41 779 person-years of follow up
LIVER CIRRHOSIS
Incidences (N=3582, 13 years of follow up) – according to HBV DNA
levels (copies/mL)
Cumulative
incidence (%)
<300
(undetectable)
(Referent)
300–9999
10 000–99 999
100 000–999
999
>1 million

4.5%

Incidence rate
(x 100 000
person-years)
339

Adjusted RR
(95% CI)

5.9%
9.8%
23.5%

430
774
1878

1.4 (0.9–2.2)
2.5 (1.6–3.8)
5.9 (3.9–9)

36.2%

2498

9.8 (6.7–14.4)

Referent

Incidences (13 years of follow up) – according to HBeAg serostatus
and ALT
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Adjusted RR (95% CI)
HBeAg - (N=3037)

<300
(undetectable)
(Referent)
300–9999
10 000–99 999
100 000–999 999
>1 million

Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

Referent

1.4 (0.9–2.1)
2.4 (1.5–3.7)
5.94 (3.5–8.3)
6.7 (4.1–11)

HBeAg – and normal
ALT levels
(N=2923)
Referent

1.4 (0.9–2.1)
2.5 (1.6–3.9)
5.6 (3.6–8.7)
6.6 (3.9–11.2)

These data show that progression to cirrhosis in hepatitis B-infected
patients is strongly correlated with the level of circulating virus. The
risk for cirrhosis increases significantly with increasing HBV DNA levels
and is independent of hepatitis B e-antigen status and serum alanine
transaminase level.

Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x

Supported by a grant from the Department of Health, Executive Yuan,
Taipei, Taiwan, and by a grant from Bristol-Myers Squibb Company.

Page42of127

Comments
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Table 2a/02f

Study ID
Objective

Liu 2010 (REVEAL-HBV study)
To examine the natural history and predictors of HBsAg seroclearance

Methods

Design: Population-based prospective cohort study
Recruitment/Setting(s): Seven townships in Taiwan. A total of 23 820
participants were enrolled in 1991–1992 (30–65 years).
Selection criteria: 82 293 males and females aged 30 to 65 years were
invited to participate. From those, 23 820 accepted to be enrolled in
the cohort, and follow up assessments were done up to June 2004. A
total of 3087 were included in this analysis.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow-up
Outcomes with effect
estimates

Baseline characteristics of study cohort N= 3087 participants
N=3087
Age, years: median
45
Male gender n (%)
2007 (65%)
Ethnicity
Taiwanese
HBeAg negative n (%) 2593 (84%)
Baseline ALT, n (%)
<45
2902 (94%)
Age
HBV DNA
HBV serostatus
ALT levels
Mean follow up of 11.4 years and 41 779 person-years of follow up
SPONTANEOUS HEPATITIS B SURFACE ANTIGEN SEROCLEARANCE
Incidence (N=3087): annual incidence 2.26%
Participant
characteristic
Gender
Male
Female
Age
30–39
40–49
50–59
>60
Baseline HBV DNA
(copies/mL)
<300
300–9999
10 000–99 999
100 000–999 999

Incidence rate (%)
(x 100 personyears)

Adjusted RR
(95%CI)

2.17
2.51

Ref
1.25 (1.00–1.56)

1.63
2.07
2.64
4.29

Ref
NS
1.42 (1.14–1.77)
2.13 (1.62–2.81)

0.33
0.8
1.17
1.99

Ref
2.41 (1.21–4.79)
3.36 (1.85–6.1)
5.58 (3.22–9.69)
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>1 million
Baseline ALT (U/L)
<45
>45
HBeAg serostatus
HBeAg +
HBeAg -

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

5.76

16.48 (9.57–28.37)

2.30
1.73

Ref
NS

0.39
2.61

Ref
5.88 (3.51–9.84)

This study reveals the determinants of HBsAg seroclearance, and
suggests that a low viral load is an important factor affecting the
natural seroclearance of HBsAg, indicating significant clinical
implications for the treatment of chronic HBV.
Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x

This study was supported by research grants from the Department of
Health, Executive Yuan, Taipei, Taiwan; Academia Sinica, Taipei,
Taiwan; National Health Research Institutes, Chunan, Taiwan; and the
Bristol-Myers Squibb Company, Wallingford, CT, to conduct the
laboratory tests for this study.

Comments
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Table 2a/03

Study ID
Objective
Methods

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Chen 2010
To explore whether HBeAg seroconversion at different ages is
associated with untoward outcomes
Design: Prospective cohort
Recruitment/Setting(s): Taiwan
Selection criteria:
 Inclusion: HBeAg-positive patients with histologically confirmed
active chronic hepatitis B
 Exclusion: patients with concurrent hepatitis C virus or hepatitis D
virus (HCV/HDV) infection or other liver diseases (cirrhosis, HCC,
alcoholism, autoimmune disease)
No. of participants to each cohort/group: 483
Total (N=483)
Age (mean±SD)
29 ± 7.5
Gender (male):
390 (80.7%)
Baseline HBV DNA
<104 copies/mL 164 (45.9%)
≥104 copies/mL 193 (54.1%)
Abnormal ALT
35 (7.2%)
Baseline fibrosis
Not reported
Baseline cirrhosis Not reported
Genotypes
B 332
C 70
Age at HBeAg seroconversion, gender, HBV genotype, HBV DNA,
reversion, time to HBeAg seroconversion, presence of liver cirrhosis
A minimum of 1 year by the end of 2000
Results of multivariate analysis
Liver cirrhosis
Age (by year)
Age (by decade)
Male (related to
female)
Genotype C (related to
genotype B)
Reversion
HBV DNA >104 (in
relation to <104)
Duration of remission
(years)
Presence of liver
cirrhosis
Expressed as HR (95% CI)

1.09 (1.05 to 1.13)
2.26 (1.55 to 3.30)
0.57 (0.23 to 1.43)

Hepatocellular
carcinoma
0.93 (0.83 to 1.05)
0.51 (0.16 to 1.57)
Not done

1.47 (0.61 to 3.57)

1.33 (0.24 to 7.35)

6.03 (1.65 to 22.0
2.00 (0.77 to 5.19)

0.37 (0.03 to 4.27)
0.63 (0.15 to 2.65)

0.90(0.82 to 0.99)

0.83 (0.69 to 1.01)

-

14.4 (2.34 to 89.1)
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Definitions:
HBeAg seroconversion: HBeAg seroclearance with appearance of antiHBe
HBeAg reversion: reappearance of HBeAg seropositivity after HBeAg
seroconversion
Time to HBeAg seroconversion: period from entry to the time of
confirmed HBeAg seroconversion
Duration of remission: time between confirmed HBeAg
seroconversion and the onset of HBeAg-negative hepatitis, or the date
of last follow up if there was no ALT elevation
Diagnosis ofcirrhosis was made by histological findings or
ultrasonographicfindings supplemented with clinical features.
Diagnosis of HCC was made by histology/cytology or imaging findings.
(ultrasonography, computed tomography, or magnetic resonance
imaging) with an alpha-fetoprotein level >400 ng/mL.
Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of Funding

Patients with HBeAg seroconversion before age 30 have excellent
prognosis, whereas patients with delayed HBeAg seroconversion after
age 40 have significantly higher incidences of HBeAg-negative
hepatitis, cirrhosis, and HCC.
Judgement
Low
High

X

X

Support
Unclea
r
X

Characteristics of the recruitment process
not reported (reported elsewhere)

Some participant characteristics at the
baseline (HBeAg seroconversion) varied
with age.
One year, mean follow up 3.9 ± 3.8 years
(median, 2.5 years [range, 0.1–23.2
years])

X

X

X

Supported by grants from the Chang Gung Medical Research Fund
(SMRPG1005) and the Prosperous Foundation, Taipei, Taiwan

Comments
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Table 2a/04

Study ID
Objective
Methods

Chu 2007
To correlate the risk of reactivation of hepatitis B following hepatitis B
e antigen (HBeAg) seroconversion in chronic hepatitis B
Design: Prospective cohort
Recruitment/Setting(s): From 1982 to 2000 Chang Gung Memorial
Hospital, Taiwan
Inclusion: HBeAg-positive patients with normal ALT level (0–36 U/L),
no evidence of cirrhosis based on clinical grounds and liver
ultrasonography, no concomitant infection with hepatitis C or delta
viruses at baseline and no antiviral therapy before entry or during
follow up and who had documented seroconversion from HBeAg to
anti-HBe.
Exclusion: patients who had alcohol or drug usage that might be
possible etiological agents of hepatitis. No patient in this cohort
admitted to intravenous drug abuse or homosexuality.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Baseline characteristics of this cohort sample: Case series of 133
patients (patients who had documented seroconversion from HBeAg
to anti-HBe during follow up and had regular follow up for a minimum
of 1 year following HBeAg seroconversion)

Age on entry in years (mean ±SD)
Weight:
Gender (n)
Ethnicity
Baseline HBV DNA
Baseline ALT
Baseline fibrosis
Baseline cirrhosis
Genotypes (n (%)

Prognostic factor(s)

Length of follow up

Total
(N=133)
28.2 (±6.9)
NA
Men (75)
Women (58)
NA
NA
NA
NA
NA
-B 108 (81%)
-C 25 (19%)
4.6 (±3.7)

Interval from entry to HBeAg
seroconversion in years (mean ±SD)
Follow-up duration following HBeAg
5.8 (±4.2)
seroconversion in years (mean ±SD)
Gender, HBV genotype, maximal ALT during HBeAg-positive-phase,
age at seroconversion
For a minimum of 1 year following HBeAg seroconversion
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Outcomes with effect
estimates

Results of multivariate analysis for reactivation of hepatitis B
following HBeAg seroconversion

Age on entry (<30 y vs ≥30 y)
Sex
Female
Male
Genotype
B
C
Maximal ALT during HBeAg-positive
phase
<2 x ULN
2–5 x ULN
>5 x ULN
Age at HBeAg seroconversion
<40 y
≥40y
Expressed as HR (95% CI)
ULN: upper limit of normal (0–36 U/L)

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect

Reactivation of hepatitis
B
NS from univariate
analysis
1
2.99 (1.08–8.22)
1
3.75 (1.56–9.01)

1
2.75 (0.89–8.47)
3.57 (1.22–10.46)
1
4.40 (1.69–11.36)

Reactivation defined as ALT raise (>X2 ULN) and positive serum HBV
DNA
ALT levels >5 x ULN during the HBeAg-positive phase was correlated
significantly with reactivation of hepatitis B after HBeAg
seroconversion.
Judgement
Low
High

Support
Unclea
r

x

x

x

x

The validity of serum HBV DNA cut-off
with respect to existing values

x
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the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding
Comments

x

By a grant from National Science of Council of Taiwan
Serum HBV DNA was only tested to confirm reactivation of hepatitis B
in patients with raised ALT levels following HBeAg seroconversion, and
no adequate serum samples were available for retrospective analysis
of HBV DNA at the time of HBeAg seroconversion.
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Table 2a/05

Study ID
Objective

Methods

Chu 2010
To determine HBV DNA levels in inactive carriers and identified factors
that correlated with this state among anti-HBe-positive carriers with
HBV DNA levels of 104 copies/mL or more (5.26 copies/mL = 1 IU/mL)
Design: prospective cohort
Recruitment/Setting(s): Chang Gung Memorial Hospital in Taipei,
Taiwan (Asymptomatic adults who were identified incidentally and
consecutively as HBsAg carriers during blood donation or health checkups received regular clinic follow-up evaluation at the carrier clinic
between January 2007 and December 2007).
Selection criteria:
Inclusion: asymptomatic CHB patients: HBsAg-positive, HBeAgnegative, anti-HBe positive, persistently normal ALT (≤36 U/L) at least
once every 6 to 12 months for at least 10 years until the last visit; no
evidence of cirrhosis or HCC based on clinical assessment and liver
ultasonographic findings; no concomitant infection with HCV or HDV;
no antiviral or immunomodulatory therapy before enrolment.
Exclusion: asymptomatic CHB patients who underwent HBsAg
seroclearance during the follow-up period.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

No. of participants in the group: 250
Total (N=250)
34.4 ± 8.8
NA
84:166
NA
16.1±4.7

Age at baseline (mean±SD)
Weight
Gender (M/F ratio)
Ethnicity
Duration of persistently normal ALT levels
before enrolment (mean±SD)
Maximal ALT levels before enrolment, U/L
(mean±SD)
≤19
26 (10)
20–30
159(64)
30–36
65 (26)
Baseline fibrosis
NA
Baseline cirrhosis
NA
Genotypes
NA
HBV DNA. Lowest limit of detection = 200 copies/mL
More than 10 years
HBV DNA levels in inactive carriers with persistently normal ALT levels
(patients who test positive for the antibody to hepatitis B e antigen
(anti-HBe) and have normal levels of alanine aminotransferase for
more than 10 years have a low risk of HBV reactivation and are
considered to be inactive carriers.)
Overall (≤36 U/L)

Subset of
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HBV DNA (log10
copies/mL)
<2.3
(undetectable)
2.3–2.99
3–3.99
4–4.99
5–5.99
Median (range)

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect

n/250 (%)

patients with ALT
<30 U/L and <19
U/L in men and
women,
respectively
n/75 (%)

43 (17)

9 (12)

28 (11)
89 (36)
65 (26)
25 (10)
3.7 (<2.3–5.98)

8 (7)
26 (35)
24 (32)
8 (10)
3.81 (<2.3–5.45)

Factors correlated with active hepatitis: among anti-HBepositive carriers with HBV DNA levels of 104 copies/mL or
more: multiple logistic regression analysis
N=90
OR (95%)
4
5
HBV DNA 10 –10 21.5 (8.4–55.4)
copies/mL vs
>105 copies/mL
Sex
Male vs female
8.2 (3.4–20.0)
Nearly 40% of inactive carriers had HBV DNA levels of 104 copies/mL
or more. Female gender, HBV DNA levels of 104–105 copies/mL
correlated with inactive carrier state.

Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

Did not measure fibrosis or cirrhosis
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the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding
Comments

x

Not stated

No stored serum available for testing HBV DNA levels at baseline/before enrolment. No h
disease in the inactive carrier population
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Table 2a/06

Study ID
Objective
Methods

Participants and
baseline
characteristics
(as it appears in the
original publication)

Ganne-Carrie 2006
The aim of this study was to examine the genetic variability of the
hepatitis B virus (HBV) and its significance.
Design: Retrospective cohort
Recruitment/Setting(s): Liver Unit of Jean Verdier University Hospital
of Bondy, Seine Saint Denis district of Paris
Selection criteria: HBsAg-positive, absence of HIV-1, HCV, or HDV
coinfection; absence of history of alcohol abuse (less than 40 g/day)
or other chronic liver diseases; positive serum HBV DNA by
hybridization techniques (>5 log10 copies/mL); availability of frozen
serum samples; informed consent of patients according to French
guidelines; biopsy-proven chronic hepatitis
Total number of participants: 109
Age:

Gender (male, %):

Ethnicity

Baseline HBV DNA
(x 106 copies/mL)

Baseline ALT

Liver histology
activity ≥2 (%)

Liver histology
fibrosis ≤2 (%)

Liver histology
fibrosis >2 (%)

Varies by genotypes:
A =49±2.6;B =34±4.2;
C =38±2.4; D =44±3.6;
E =37±4.2; non typable (NT)=36±4.9
By genotypes
A=22 (76); B=11 (78);
C=13 (65); D=15 (75);
E=10 (62); NT=8 (80)
 Asia (30.3%),
 Europe (28.4%),
 sub-Saharan Africa (23.9%)
 Caribbean (10.1%)
 North Africa (5.5%)
 Madagascar (1.8%)
By genotype:
A=235_62; B=101_34;
C=326_106;D=94_27; E=220_78;
NT=18_8.3
By genotype:
A=5.5_1.7; B=2.3_0.5;
C=2.4_0.4; D=2.7_0.4;
E=3.2_0.8; NT=1.2_0.9
By genotype:
A= 18 (64); B= 5 (36);
C= 11 (60); D= 12 (78);
E= 8 (53); NT= 1 (17)
By genotype:
A= 9 (21); B= 11 (79);
C= 7 (35); D= 6 (25);
E= 10 (63); NT= 4 (40)
By genotype:
A=20 (69); B= 3 (21);
C=13 (65); D=14 (75);
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E=6 (37); NT=6 (60)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates
Multivariate analysis
not performed.

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome

Baseline epidemiological, clinical, biological, and histological data at
the time of liver biopsy were retrospectively recorded.
Retrospective cohort
Numerical values not provided
Differences according to genotypes were:
 Increased prevalence of anti-HBe antibodies in patients infected
with HBV/D (P=0.003).
 Higher serum transaminases in patients infected with HBV/A
and/D (P=0.043).
 More severe liver fibrosis in patients infected with HBV/A, /C
and/D (P=0.02).
 Pre-core and core promoter mutants were found in 87% of antiHBe-positive patients, and were associated with HBV/D (P=0.04)
and severe liver fibrosis (P=0.002).
HBV genotypes A, B, C, D, and E circulate in the Seine Saint Denis
District, reflecting the geographical origin of patients. HBV/A, /C
and/D seem to be associated with more severe hepatic disease.

Judgement
Low
High

Support
Unclea
r

X

Selection bias. Some exclusion criteria
according to the availability of the data
(retrospective)

X

Differences at the baseline

X

X
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criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding
Comments

X

Not performed

NR
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Table 2a/07

Study ID
Objective

Hann 2012
To assess the predictive value of alpha-fetoprotein in the long-term
risk of developing HCC in patients with hepatitis B virus infection

Methods

Design: Retrospective cohort
Recruitment/Setting(s): Korean American patients at the LiverDisease
Prevention Centre at Thomas Jefferson University Hospital, USA
Selection criteria: Non-cancer patients who had only HBV infection at
their first clinical visit, had recorded alpha-fetoprotein measurement
within 12 months after their first clinical visit, had been followed for a
minimum of 12 months, and had not been diagnosed with HCC within
12 months of their first clinical visit.

Participants and
baseline
characteristics
(as it appears in the
original publication)

No. of participants in each cohort/group: 617

Age (mean ± SD)
Drinking status (never)
Gender (male):
Ethnicity
Baseline alpha-fetoprotein
≤median
>median
Baseline alpha-fetoprotein
(ng/mL)
median
Baseline HBV DNA
Baseline ALT
Baseline fibrosis
Baseline cirrhosis (yes)
Genotypes
Smoking status (never)
Family history of cirrhosis (yes)
Family history of cancer (yes)
Family history of HBV infection
(yes)

N= 617
42.2 ± 11.1
60.9%
67.6%
Korean
48.6%
51.4%
3.8
Not reported
Not reported
Not reported
36.8%
Not reported
66.8%
18.8%
34.6%
50.6%

Prognostic factor(s)

Alpha-fetoprotein (AFP), gender, cirrhosis, age

Length of follow up

3785 person-years of follow up
Mean (±SD): 6.2 (±4.7) years
Range: 1.0 to 22.2 years

Outcomes with effect
estimates

Development of HCC (HCC) in hepatitis B virus (HBV) patients
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Adjusted HR and 95%
CI

Incidence rate per Hazard ratio (HR)
100 000 person(95% confidence
years
interval)
Age
≤39
40–49
50–59
≥60

485
1442
4896
2027

ref
NS
6.28 (3.12–12.63)
NS

Gender
Male vs female 1981 vs 776
Cirrhosis
Yes vs no 3673 vs 302
AFP
Over median vs lower 2405 vs 801
median (3.8 ng/mL)

Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

NS
8.02 (3.38–19.05)
2.73 (1.25–5.99)

Our results indicated that alpha-fetoprotein was a strong independent
prospective predictor of long-term HCC risk in high-risk hepatitis B
virus patients. More targeted prevention and early detection of HCC
may be considered for these patients.

Judgement
Low
High

Support
Unclea
r

x

x

Alanine aminotransferase and HBV DNA
levels were not reported.

x

x

x

Alanine aminotransferase and HBV DNA
levels were not reported.

x

Adjusted by HBV DNA level, ALT level,
and coinfection were not reported.

Tobacco Grant from the Pennsylvania Department of Health, National
Cancer Institute Grants CA, American Cancer Society Grant and a
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Comments

Research Scholar Award from the V Foundation for Cancer Research.
Because the majority (>90%) of the patients who visited the Liver
Disease Prevention Centre were of Korean ancestry, we further
restricted the study to Korean patients to eliminate the confounding
effect from population stratification.
Study reported no interquartile range of alpha-fetoprotein.
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Table 2a/08

Study ID
Objective

Kim 2008
To determine the rate of natural HBsAg seroclearance, factors
associated with seroclearance and prognosis after seroclearance

Methods

Design: Prospective follow-up study
Recruitment/Setting(s): Between 1999 and 2001, 250 consecutive
chronic HBsAg carriers with no evidence of liver cirrhosis or
hepatocellular carcinoma were enrolled. These patients were
observed until 2004, to investigate the prognosis after seroclearance
of HBsAg in Korea.
Selection criteria:
Inclusion:
Medical history of HBsAg (+) for at least 6 months
Native individuals of Korea
Exclusion:
Patients with active liver disease who had been treated with antviral
agents such as interferon-α or nucleotide analogues in the past or
who had started treatment during the study period were excluded
from further evaluation.
Patients with hepatitis C virus (HCV) coinfection were also excluded
from the study.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Baseline characteristics of this cohort sample: case series of 215
patients

Median age
Weight
Gender
male/female
Ethnicity
Baseline HBV DNA
Baseline ALT
Baseline fibrosis
Baseline cirrhosis
Genotypes
HBeAg/HBV DNA
at entry

Total (N=215)
45 years (20–70)
NA
159/56

Prognostic factor(s)

Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
+/+ (n=91)
-/+ (n=27)
-/- (n=97)
Gender, age on enrolment, ALT, HBeAg, HBV DNA

Length of follow up

4.0 years

Outcomes with effect

During follow up, 11 of the 215 patients displayed spontaneous
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estimates

clearance of HBsAg, and 6 of 11 also acquired anti-HBs immunity.
The 1-year seroclearance rate was 1.4%.
Analysis of the factors involved in the natural seroclearance of HBsAg
HBsAg
seroclearance
(%)

Factors
Gender
Male (n=159)
Female (n=56)

Commentary

NS from
univariate
analysis

Age at enrolment (years)
≥50 (n=70)
<50 (n=145)
ALT
Normal (n=91)
Abnormal (n=106)
HBeAg
Positive (n=91)
Negative (n=124)
HBV DNA
Positive (n=118)
Negative (n=97)

7 (10%)
4 (3%)
9 (8%)
2 (2%)
0
11 (9%)
0
11 (11%)

Measures of
association
not reported
Measures of
association
not reported
Measures of
association
not reported
Measures of
association
not reported

NS: Non-statistical significance
Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and

Natural seroclearance occurred exclusively in patients who were
HBeAg (-) HBV DNA (-) and annual rate of natural HBsAg seroclearance
was 1.4%. No significant complications were observed after
seroclearance.

Judgement
Low
High

Support
Unclea
r

x

x

NA (case series)

x

x
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unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

x

x

Association measures were not obtained.

Clinical Research Fund of the Fund of the Korean Association for the
Study of the Liver and GlaxoSmithKline Korea

Comments
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Table 2a/9

Study ID
Objective

Methods

Participants and
baseline
characteristics
(as it appears in the
original publication)

Krarup 2011
To explore the influence of HBV genotype on viral load in patients
with HBV infection, and to investigate the relation to gender, age and
country of origin or antibodies against hepatitis B e-antigen (anti-HBe)
Design: Retrospective cohort
Recruitment/Setting(s): The DANHEP study comprises 15 medical
departments specializing in infectious diseases, gastroenterology or
hepatology at 11 different hospitals covering all of Denmark.
Selection criteria: The study population consisted of consecutive
patients, routinely tested for HBV viral load and genotype during
2001–2008. The patients were selected from the Danish national viral
hepatitis database (DANHEP). This database is a nationwide open
cohort study with ongoing enrolment and follow up, established in
2002. It includes data on patients in Denmark who fulfil the following
criteria: (1) have chronic hepatitis B (CHB) defined as positive for
hepatitis B surface antigen for more than 6 months, or chronic
hepatitis C defined as positive for HCV RNA for more than 6 months,
(2) be 16 years of age or older at date of referral to a specialized unit
reporting data to DANHEP, (3) be followed in one of the 15 specialized
departments that monitor and treat chronic hepatitis in Denmark, and
(4) have been seen at least once after 1 January 2002 in one of these
departments.
No. of participants: 1025 patients

Age (median):
Weight:
Gender (male, %):
Ethnicity (n, %)
N Europe
S Europe
E Europe
Middle East
NE Asia
SE Asia
N Africa
S Africa
N America
Unknown
(Viral load IU/mL;
95% CI)
anti-HBeAg (+)
anti-HBeAg (-)
Baseline ALT
Baseline fibrosis
Baseline cirrhosis
Genotypes (n, %)

Exposed cohort
32 years
NR
534 (52%)
150 (15)
39 (4)
33 (3)
254 (25)
76 (7)
220 (21)
78 (8)
49 (5)
5 (0)
121 (12)
7.4 X 107 (8.1 X 104; 1.2 X 109)
IU/mL
5.4 X 103 (1.4 X 102; 4.1 X 106)
IU/mL
NR
NR
NR
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A
B
C
D
E
F
G

82 (10.5)
144 (18.4)
161 (20.5)
358 (45.7)
25 (3.2)
5 (0.6)
9 (1.1)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Age, gender, origin, viral load, genotype
The time period was 2002–2008.
HBeAg positivity:
- Age (>40 years): 4.7; 95% CI 2.7–8.0
- Gender (male): OR 1.7; 95% CI 1.1–2.7
- Genotype: P = 0.003 (OR and 95% CI not provided)

Conclusions
(as reported in the
abstract)

HBeAg status and not HBV genotype influenced viral load in this
nationwide study. HBeAg-positive patients had median HBV DNA
levels 10 000 times higher than those who were anti-HBe positive
across genotypes.

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?

Judgement
Low
High

Support
Unclea
r

X

The study does not describe explicitly the
inclusion/exclusion criteria.

X

Some relevant characteristics of the
participants were not assessed further.

X

3 years

X

Data extracted from databases/ missing
data reported, but they did not report
adjustments.
ALT, cirrhosis, fibrosis, baseline therapies
not included

X
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Was there adjustment
for important
prognostic factors?
Source of funding

X

Financial support was given by A.P. Møller Foundation for the
Advancement of Medical Sciences (grant support to NW).

Comments
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Table 2a/10

Study ID
Objective

Methods

Lin 2007
To determine the correlation between serum ALT level and hepatitis B
viral factors in HBeAg-negative carriers with persistently normal
serum ALT level (PNALT)
Design: Prospective cohort
Recruitment/Setting(s): Patients were consecutively enrolled; Taiwan
Selection criteria:
Inclusion: HBeAg negative/anti-HBe-positive carriers with persistently
normal ALT for at least 2 years on periodic biochemical exams before
enrolment
Exclusion: coinfections with HCV, HDV, HIV; antiviral treatment before
and during follow-up period

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Baseline characteristics of this cohort sample: case series of 414
patients

Age (years mean +/-SD)
Weight
Gender M/F, n (%)
Ethnicity
Baseline HBV DNA
Detectable
Undetectable
Log10copies*
<4
4–5
5–6
6–7
≥7
Baseline ALT
Baseline fibrosis
Baseline cirrhosis
Genotypes
B
C
Pre-core mutant

N= 414
39+/-10
Not available
229 (55,3)/185 (44.7)
Not available
353 (85.3)
61 (14.7)
122 (34.6)
100 (28.3)
74 (21)
37 (10.5)
20 (5.7)
20+/-8
Not available
Not available
276 (78.2)
77 (21.8)
252 (71.4)

HBV DNA real-time PCR (detection limit = 100 copies/mL)
Mean duration of follow up was 30 ±16 months (range, 12–77
months).
Multiple logistic regression analysis of factors associated with highnormal alanine aminotransferase level
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OR (95%CI)

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

HBV DNA level
<4log10
1
≥4log10
1.83 (1.07–3.13)
Genotype
B
1
C
1.17 (0.66– 2.16)
Age, years
<30
1.0
30-39
2.43 (1.18–5.03)
40-49
4.22 (1.99–8.93)
≥50
4.06 (1.69–9.78)
Sex
Female
1.0
Male
1.82 (1.10–3.01)
HBeAg-negative patients with persistently normal ALT are not a
homogeneous group, and those with high-normal ALT share some of
the characteristics that have been associated with adverse long-term
outcomes.
Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x

Grant from the Taipei City Hospital and the Department of Health and
the National Science Council

Comments
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Table 2a/11

Study ID
Objective

Methods

Participants and
baseline
characteristics
(as it appears in the
original publication)

McMahon 2014
Describe the proportion of patients who had immune-active liver
disease in a cohort of patients who were HBeAg-negative.
Demographic and laboratory risk factors associated with the immuneactive phase and the presence of moderate-to-severe liver disease
were also analysed.
Design: Population-based cohort study
Recruitment/Setting(s): Participants in a screening and vaccination
programme in Alaska
Selection criteria: Of the 1536 Alaska Native patients chronically
infected with HBV who were detected from a screening and
vaccination programme of 52 000 patients conducted in the 1980s,
defined as HBsAg-positive on 2 or more occasions at least 6 months
apart and who were HBeAg-negative on the first sera drawn
No. of participants in each cohort/group: single arm: 754 patients

Age:
<40
≥40
Weight (BMI):
<25
≥25 to <30
≥30
Gender:
Ethnicity
Baseline HBV DNA
>0–200
>200–2000
>2000–20 000
>20 000
Mean baseline ALT
<20
20 to <30
≥30
Baseline fibrosis
Baseline cirrhosis
Genotypes

N=754
Mean: 38.7 years
453 (60%)
301 (40%)
195 (26%)
195 (26%)
276 (37%)
Missing = 88 (11%)
401 (53%) male
Not reported
84 (11%)
252 (33%)
126 (17%)
25 (3%)
Not detectable 264 (35%)
Females: 22 U/L
Males: 29 U/L
210 (28%)
275 (36%)
269 (36%)
0%
0%
A= 105
B= 21
C= 34
D= 394
F= 132

(14%)
(3%)
(5%)
(52%)
(18%)
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No result: 68 (9%)

Prognostic factor(s)
ALT, HBV DNA, gender, genotype, age, BMI
Length of follow up
Outcomes with effect
estimates

8 years

Factors associated with a higher proportion of Immune-active
chronic hepatitis B (N=186)
(Immune-active deﬁned as ALT ≥20 U/L (females), >30 U/L
(males) and HBV DNA >2000 IU/mL)
Significant (P value <0.05)
Not significant (P≥0.05)
Serotype C/D vs others:
Age <40 years
associated with a reduced
risk
BMI
Male >female

Factors associated with mortality
Significant (P value <0.05)
No significant (P ≥0.05)
Immune-active chronic hepatitis B

Conclusions

Factors associated with a higher proportion of
liver inflammation (HAI ≥9) or fibrosis (Ishak ≥2)
Significant (P value <0.05)
Not significant (P ≥0.05)
ALT >2 x ULN
Genotype
(20 U/L women, 30 U/L
(A vs B vs C vs D vs F)
men)
HBV DNA
Sex
(2000–20 000 vs >20 000)
Age (<40 vs ≥40)
BMI (kg/m2)
(<25 vs ≥25 vs <30 vs ≥30)
HBsAg titre (<1000 vs >1000
IU/mL)
In a cohort of Alaska Natives with chronic HBV infection, 25% met the
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(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

criteria for immune-active HBV. There is a low probability of advanced
fibrosis if levels of HBV DNA never exceed 20 000 IU/mL.
Judgement
Low
High

Support
Unclea
r

x

x

x

Biopsy was performed in less than one
fourth of patients with criteria for
immune-active hepatitis.

x

x

x

In the Methods, the authors mentioned
they will do a logistic model; however,
results of the model are not clear.
Supported by National Institutes of Health Native American Research
Centers for Health grant 1 U26 94 00005, Centers for Disease Control
and Prevention grants U50 CCU022279 and U0I PS001097, and
additional support from the Alaska Native Tribal Health Consortium
and the Arctic Investigations Program, CDC, Anchorage, Alaska

Comments
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Table 2a/12

Study ID
Objective

Methods

Montazeri 2010
To determine the histological activity and HBV DNA levels in patients
with chronic HBV infection and persistently normal alanine
aminotransferase levels
Design: Prospective cohort
Recruitment/Setting(s): Iran

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Selection criteria:
Inclusion: Asymptomatic HBsAg carriers with persistently normal ALT
(<40 IU/L) for 12 months; age between 16 and 70 years, HBeAgnegative, anti-HBe positive
Exclusion: Coinfection with HCV, HDV, HIV; chronic liver disease due
to other causes
Baseline characteristics of this cohort sample: case series of 132
patients
Total (N=132)
Age (years)
36.7 ± 12
BMI
25 ± 4.65
Male (%)
80 (60.6%)
Ethnicity
NA
Baseline HBV DNA (log IU/mL)
2.81 ± 0.93
Screening HBV DNA (log IU/mL)
2.88 ± 1.05
Serum ALT (IU/L)
23.94 ± 8
Serum AST (IU/L)
24.0 ± 6.74
Baseline fibrosis
NA
Baseline cirrhosis
NA
Genotypes
NA
Liver history
Total score (0–24)
4±2
Grade (0–18)
3.39 ± 1.6
Stage (0–6)
0.68 ± 0.82
NA: Not available
Age, gender, HBV DNA level, ALT, AST, BMI
Not reported
Multivariable analysis for active liver disease (different definitions)
Multivariable analysis
OR (unless specified) (95%)
Total score
Necroinflamma Fibrosis
(HAI) ≥5
tion (grade ≥4) (stage≥2)
Age
(years)
<36
≥36
Gender
Female
Male

NS

1
2.24 (1.03–
4.86)

NS

NS

1
2.47 (1.13–5.4)

NS
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BMI
≥26 vs
<26
HBV DNA
(log 10
UI/mL)
<2.9

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

NS from
univariate
analysis

NS from
univariate
analysis

NS from
univariate
analysis

1.0

1.0

1.0

5.43 (2.4–12.3) 3.47 (1.58–
4.23 (1.81–
≥2.9
7.47)
9.85)
ALT (IU/L) NS from
NS from
NS from
≥23 vs
univariate
univariate
univariate
<23
analysis
analysis
analysis
AST (IU/L) NS from
NS from
NS from
≥23 vs
univariate
univariate
univariate
<23
analysis
analysis
analysis
HBeAg-negative CHB infection with persistently normal ALT is not a
silent disease. Active liver disease may be seen in such patients with
viral loads less than 2000 IU/mL.
Judgement
Low
High

Support
Unclea
r

x

x

x

HBV DNA was performed in 81 cases and
second liver biopsy in 61 cases (73.30%).

x

x

x

Grant from the Digestive Disease Research Center, Tehran University
of Medical Sciences, Teheran, Iran

Comments
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Table 2a/13

Study ID
Objective

Methods

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Nakazawa 2011
To estimate the risks of future hepatocarcinogenesis and hepatitis
reactivation in HBeAg-negative carriers with PNALT (persistently
normal serum alanine aminotransferase levels)
Design: Prospective cohort
Recruitment/Setting(s): Consecutively enrolled at the asymptomatic
CHB carrier clinic between Feb 1995 and June 2007; Japan
Selection criteria: Inclusion: (HBsAg-positive) HBeAg-negative, HBeAgpositive patients with normal ALT level (<40 IU/L) for at least 6
months as confirmed by >2 exams before enrolment; no habitual
alcohol drinking; no previous or ongoing antiviral treatment for
seroconversion; negative for antibodies for HCV and HIV; no findings
of fatty liver or liver cancer
Baseline characteristics of this cohort sample: case series of 104
patients
Total (N=104)
49±11 (22–74)
Not available
56/48
Not available

Age (years)
Weight
Gender (N male/female)
Ethnicity
Baseline HBV DNA, log 10 copies/mL, n (%)
<2.6
26
2.6–<3
9
3–<4
30
4–<5
28
5–<6
7
≥6
4
Baseline ALT (IU/L)
21±8 (8-39)
Baseline fibrosis
Not available
Baseline cirrhosis
Not available
Genotypes, n
A
4
B
24
C
74
Family history (%)
43 (41)
Pre-core mutant, n
77
Age, gender, family history, genotype, platelet, ALT, log10 HBV DNA,
pre-core mutation, BCP mutation, hepatitis activation
Mean 6.4 ±3.4 years (1-14.3)
Hepatitis reactivation (serum ALT level of ≥60 IU/L (at least more than
1.5 times the upper limit of normal)
Hepatocellular carcinoma
During follow up, hepatitis reactivation occurred in 14 patients
(13.5%). The mean time from enrolment to hepatitis reactivation was
1.9±1.5 years. The cumulative rates of hepatitis reactivation were
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13.7% at 5 years and 15.5% at 10 years.
Predictive value of ALT and HBV DNA for future hepatitis reactivation
Hazard ratio (95%CI)
ALT (IU/L)
≤20 (n=60)
21–40 (n=44)
HBV DNA (log10
copies/mL)
<5 (n=93)
≥5 (n=11)

Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

1.0
18.43 (2.38 to 142.7)

1.0
3.43 (1.14 to 10.31)

The other variables were non-significant on univariate analysis.
An HBV DNA level of ≥5log10 copies/mL predicts subsequent hepatitis
reactivation in HBeAg-negative carriers with persistently normal ALT.
As the baseline HBV DNA reflects the future level, appropriate clinical
management according to the viral level is expected to decrease
future risk.
Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x

Health and Labour Sciences Research Grants for research on
intractable diseases from Ministry of Health, Labour and Welfare of
Japan

Comments
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Table 2a/14

Study ID
Objective

Methods

Oh 2012
To investigate hepatocellular risk in relation to hepatitis B virus
infection, hepatitis C virus infection and other risk factors, and
evaluate the difference in risk between hepatitis B virus or hepatitis C
virus monoinfection and HBV/HCV coinfection
Design: Community-based prospective cohort study
Recruitment/Setting(s): Rural area of Korea between 1993 and 2003
Selection criteria: Members of the cohort aged 30 years or older who
were residents of Haman (county) in Kyeongsang namdo (province), a
rural area in the southeastern part of the country, with the highest
reported HCC incidence. Those with exsiting cancer at enrolment
were excluded.

Participants and
baseline
characteristics
(as it appears in the
original publication)

No. of participants in each cohort/group: 6694
N=6694
Age, years (male/female)
<50
50–59
60–69
≥70
Smoking (male/female)
Non-smoker
Gender (male/female)
Ethnicity
BMI (kg/m2) (male/female)
<23
23–25
≥25
Unknown
Blood transfusion
History (male/female)
No
Yes
Unknown
HBsAg (male/female)
Positive
Anti-HCV (male/female)
Positive
Unknown
ALT (U/L) (male/female)
<30 U/L
≥30 U/L
Unknown

26% / 40.6%
30.9% / 46.2%
31.5% / 46.2%
11.6% / 16.6%
13.37%/86.62%
40% / 60%
Korean
51.9% / 61.4%
24% / 35.1%
22% / 50.2%
2.1% / 2.8%

70.5% / 52.7%
3.2% / 7.1%
26.4% / 40.2%
13% / 5.7%
5% / 9%
3.5% / 5.3%
67.1% / 72.9%
28.2% / 22.1%
4.7% / 5%
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Prognostic factor(s)

Hepatitis B and C virus infection status, A, alcohol drinking ≥24 (g/day)

Length of follow up

63,170 person-years with an average of 9.4 years of follow up.

Outcomes with effect
estimates
(Adjusted HR and
95% CI)

Hepatocellular carcinoma
HBsAg(−) / anti-HCV(−)
HBsAg(+) / anti-HCV(−)
HBsAg(−) / anti-HCV(+)
HBsAg(+) / anti-HCV(+)
Expressed as HR (95%CI)

1.0 (reference)
17.1 (8.4 to 34.8)
10.4 (4.9 to 22.1
115.0 (32.5 to 407.3)

Hepatocellular carcinoma
(age-, sex- and HBsAg/anti-HCV positivity-adjusted analysis)
HBsAg (positive vs negative)
13.3 (7.3–24.4)
Anti-HCV (positive vs negative)
6.7 (3.6-12.6)
ALT ≥30 vs <30 (U/L)
8.3 (4.4-15.6) 1
Alcohol drinking (≥24 vs <24 g/day) 2.2 (1.1-4.4) 1
Expressed as HR (95%CI)
1
Only age and sex adjusted
Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known

The effect of differences in HCV genotype and the multiplicative
synergistic effect of HBV/HCV coinfection on HCC risk shown in the
present study underline the need for comprehensive identification of
hepatitis infection status in order to prevent and control HCC in this
HBV-endemic area.

Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

Data on cirrhosis and HBV DNA level were
not supplied.
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or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding
Comments

x

National Cancer Center, Republic of Korea
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Table 2a/15

Study ID
Objective

Methods

Papatheodoridis 2008
To evaluate the longitudinal changes in serum HBV DNA levels as well
as potential predictors of progression in a well-defined, prospectively
followed cohort of untreated patients with HBeAg-negative chronic
HBV infection
Design: Prospective cohort
Recruitment/Setting(s): Two hospitals in Athens (Greece) between 2002
and 2003

Participants and
baseline
characteristics
(as it appears in the
original publication)

Selection criteria:
Inclusion: HBsAg-positive and HBeAg-negative for at least 6 months and
detectable serum HBV DNA
Exclusion: Patients with hepatitis delta virus (HDV), hepatitis C (HCV), or
human immunodeficiency virus (HIV) coinfection were excluded, as
were those with current alcohol abuse (mean daily alcohol
consumption during the last year: >30 g in males or >20 g in females),
decompensated liver disease (evidence of ascitis, variceal bleeding,
hepatic encephalopathy, jaundice) and /or HCC at presentation
Baseline characteristics of the included patients (HBeAg-negative
chronic HBV infection) in relation to their ALT and serum HBV DNA
levels. Entire cohort: N=435
HBeAg-negative chronic hepatitis B patients

DNA
20 000–
199 999
IU/mL
(n= 91)
51 (14)

DNA
2000–19
999
IU/mL
(n = 63)
48 (15)

DNA
80–1999
IU/mL
(n=42)
43 (15)

Inactive
chronic
HBV
carriers
DNA
2000–19
999
IU/mL
(n=35)
43 (13)

156
(77%)

71 (78%)

48 (76%)

35 (83%)

22 (63%)

26 (4)

26 (4)

25 (3)

26 (5)

25 (3)

18 (9%)

14 (15%)

15 (24%)

12 (29%)

35
(100%)

DNA
>20 000
IU/mL
(n =203)
Age,
years
mean
(SD)
Male
gender
N (%)
BMI
(kg/m2)
Mean
(SD)
Normal
ALT
N (%)

49 (13)

HBeAg-negative chronic hepatitis
B patients

Inactive
chronic
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Age, years
mean (SD)
Male gender
N (%)
BMI (kg/m2)
mean (SD)
DNA
80–1999 IU/mL
DNA
2000–19 999
IU/mL
DNA
20 000–1999 99
IU/mL
DNA
>200 000 IU/mL

Elevated
(N=321)
48 (14)

Normal
(N=78)
50 (15)

HBV
carriers
(N=35)
43 (13)

258 (80%)

52 (67%)

22 (63%)

26 (4)

25 (4)

25 (3)

30 (9%)

12 (15%)

44 (14%)

19 (24%)

71 (22%)

20 (26%)

176 (55%)

27 (35%)

35 (100%)

Definitions:
Inactive chronic HBV carriers had persistently normal ALT values within
the first year of follow up and baseline serum HBV DNA <20 000 IU/mL.
HBeAg-negative CHB if they had increased ALT activity, detectable
serum HBV DNA levels and histological findings compatible with chronic
hepatitis.
Prognostic factor(s)
Length of follow up
Outcomes with
effect estimates

Alanine aminotransferase, HBV DNA levels
More than 1 year

Risk factors associated with presence of histological indication for
treatment (Ishak grading score >7 and/or stage >2) in patients with
HBeAg-negative chronic HBV infection
All cohort (N=434)
CHB patients (N=399)
CHB vs inactive
18.7 (6.0 to 57.9)
carrier state
Abnormal ALT on
3.7 (2.0 to 6.6)
2.1 (1.1 to 4.2)
liver biopsy
Age, years
<30 ref
ref
30–44 2.7 (1.3 to 5.9)
2.9 (1.3 to 6.4)
45–59 8.0 (3.4 to 18.4)
10.5 (4.3 to 25.8)
>60 15.6 (5.6 to 43.5)
20.5 (6.6 to 63.4)
Serum HBV DNA
(UI/mL)
80–1999 Ref
Ref
2000–19 999 NS
NS
20 000–199 999 NS
NS
>200 000 5.5 (2.4 to 13.0)
4.9 (2.0 to 11.6)
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Expressed as OR (95% CI)
Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative
and well-defined
sample of
patients?
(Outcome(s)
objectively
excluded at
baseline)
Are the
participants at
similar risk or
course of disease?
Was follow-up
sufficiently long
and complete?
Were objective
and unbiased
outcome criteria
used?
Were all
characteristics
known or
suspected to affect
the outcome
recorded?
Was there
adjustment for
important
prognostic factors?
Source of funding
Comments

Serum HBV DNA levels are detectable in the majority of inactive HBV
carriers, exceeding 2000 IU/mL in only 23% and 20 000 IU/mL in none
of them. Carriers have approximately 15% 3-year risk of progression to
CHB, which is associated with higher baseline ALT and viraemia ≥2000–
5000 IU/mL, and thus should be closely followed. Approximately 20% of
HBeAg-negative CHB patients have HBV DNA <20 000 IU/mL, with
fluctuations >1 log10 occurring in many of them.
Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x

Center for Control and Prevention of Disease, Ministry of Health, Greece
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Table 2a/16

Study ID
Objective

Ribes 2006
To determine the risk of mortality from liver disease in Mediterranean
HBsAg-positive subjects with a mean of 20 years of follow up, and to
identify the prevalence of other risk factors among deaths from liver
disease

Methods

Design: Retrospective cohort and nested case–control
Recruitment/Setting(s): Blood donors (Bellvitge, Clínic, Vall d’Hebron
and Sant Pau Hospitals, Barcelona, Spain)
Selection criteria: Accepted as blood donors if temperature, arterial
pressure and haemoglobin were within normal limits and body weight
was over 50 kg
Exclusion criteria: Previous history of hepatitis, contact with patients
who probably had hepatitis in the previous 6 months or if the HBsAg
was positive. Subjects with insulin-dependent diabetes

Participants and
baseline
characteristics
(as it appears in the
original publication)

No. of participants in each cohort/group: 2352 HBsAg-positive
subjects versus 15 504 HBsAg-negative subjects
Exposed cohort
2352 HBsAgpositive

Unexposed cohort
15 504 HBsAgnegative

33.1 ±10.
34.4 ±11.7

35.3 ±10.5
35.6 ± 11.1

Age (years,
mean±SD)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates
standardized
mortality ratio (SMR)
and 95% CI
Nested case–control
(odds ratio 95% CI)

Male
Female
Alcohol intake, diabetes, HBV replication, hepatitis C virus infection
20 years (restrospectivelly)
Mortality (HBsAg-positive versus HBsAg-negative subjects)
Men
Women
Any cause
2.12 (1.83 to 2.45)
NS
Liver cancer
14.1 (7.7 to 23.6)
NS
Cirrhosis
10.5 (7.0 to 15.1)
7.2 (1.45 to 21.12)
Expressed as SMR, standardized mortality ratio (95% CI)
Age-adjusted analysis for the risk of death from liver disease in
HBsAg-positive MEN (N=670)
HCV (positive vs negative)
27.4 (7.1 to 107.7)
HIV (positive vs negative)
Not calculated
HCV (positive vs negative)
111.4 (8.46 to 1001.2)
Alcohol (yes vs no)
6.3 (3.1 to 12.8)
HBeAg (positive vs negative)
60.8 (12.5 to 295.1)
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HBV replication (positive vs
negative)
Expressed as OR (95%CI)
Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding
Comments

50.0 (14.9 to 167.3)

In Spain after 20 years of follow up, chronic HBV exposure appears to
be a major risk factor for liver cancer among men and for cirrhosis in
both sexes. The risk of death from liver disease among HBV carriers
with the presence of HBV replication, HCV, alcohol consumption and
diabetes was significantly increased and suggests synergism among
these exposures and HBV. Mortality from haematological neoplasms
was detected and could be associated with HIV coinfection. These
results support screening and adequate follow up among HBsAgpositive subjects at high risk for developing liver disease, particularly
when these risk cofactors are present.

Judgement
Low
High

Support
Unclea
r

x

Retrospective recruitment

x

Little was known about the
characteristics of the two populations.

x

x

x

x

Instituto de Salud Carlos III, Spanish Government
Study did not report biochemistry data.
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Table 2a/17

Study ID
Objective

Seo 2014
To investigate whether coexistence of HBsAg and anti-HBs may
increase the risk of HCC in chronic HBV infection

Methods

Design: Retrospective cohort study
Recruitment/Setting(s): Kandong Sacred Heart Hospital of Hallym
University Medical Center, Seoul, Korea
Selection criteria: HBV infection, HBsAg-positive for >6 months
Exclusion criteria:
HCC at baseline or within 6 months of initial visit, had other viral
markers (HCV, HIV), heavy alcoholics (>80 g of ethanol daily), followed
up for <6 months, and had malignancies other than HCC, received
interferon therapy during the follow-up period, or underwent liver
transplantation for liver diseases other than HCC during the follow-up
period.

Participants and
baseline
characteristics
(as it appears in the
original publication)

No. of participants in each cohort/group: 1042
HBsAg
only
(N= 969)
Age, years
median (range)
Weight:
Male, n (%)
Ethnicity
HBV DNA
(log10 copies/mL)
HBe Ag (+), n (%)
Serum ALT (IU/L)
median (range)
Antiviral therapy
Baseline fibrosis
Baseline cirrhosis
n (%)

42 (15–84)

Coexistence of
HBsAg and
anti-HBs
(N = 73)
46 (21–71)

Not reported
638
(65.8%)
Korean
6.72
(ND ~9.8)
503/965
(52.1%)
50.5
(7–9990)
469/963
(48.7%)
Not reported
180
(18.6%)

Not reported
46
(63%)
Korean
6.26
(ND ~9.0)
41/71
(57.7%)
58
(9–1987)
33/73
(45.2%)
Not reported
15
(20.5%)

Prognostic factor(s)

Male gender, age >40 years, cirrhosis, coexistence of HBsAg and antiHBs, duration of antiviral therapies

Length of follow up

The follow-up duration was calculated from the time of initial visit to
the time of
last visit or the diagnosis of HCC. The follow-up duration ranged from
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1 to 22 years.
Median: 4.3 years (range 1.0 to 22 years).
Outcomes with effect
estimates
Adjusted hazard ratio
(95% CI)

Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow-up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding
Comments

Multivariate analyses of risk factors for predicting HCC
development
Male gender
1.898 (95% CI 0.31 to 0.896)
Age > 40 years
14.56 (95% CI 4.499 to 47.08)
Presence of cirrhosis
7.995 (95% CI 4.756 to 13.439)
Coexistence of HBsAg and
2.001 (95% CI 1.023 to 3.912)
anti-HBs
Duration of antiviral
NS
therapies
Expressed as HR (95% CI)
Coexistence of HBsAg and anti-HBs may increase independently the
risk of HCC development in chronic HBV infection. Therefore,
consideration of HCC development is required in patients with
coexistence of HBsAg and anti-HBs.

Judgement
Low
High
x

Support
Unclea
r
Retrospective assessment

x

x

x

x

x

Study reported no adjustment by alphafetoprotein although it was measured
every 3–6 months.

None
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Table 2a/18

Study ID
Objective

Methods

Shimakawa 2013
To assess the association between age at initiation of chronic HBV infection and liver
cirrhosis, HCC, and their predictors, including indicators of ongoing viral replication
and hepatic damage
Systematic review
Types of studies included: Observational studies (i.e. cross-sectional, case–control or
cohort) published in any language which: examined the association between any of the
exposures of interest (see below) and any of the outcomes of interest
(quantitative/qualitative serum HBV DNA, presence of serum HBeAg, levels of serum
ALT, degree of liver fibrosis, cirrhosis, and HCC).
Exclusions: Studies dealing with individuals without CHB infection were excluded from
the analyses; in studies of maternal HBV serostatus, the subjects with unknown
maternal serostatus were excluded from the analyses to avoid misclassification of
exposure status; case series, i.e. studies without a control group, were included if the
Greenwood–Yule method, or a related approach, was used to examine the birth order
distribution.
Exposures of interest: Age at the time of infection with HBV was estimated by one of
the following:
1. Direct measurement through frequent serological examination of an uninfected
cohort to determine the time point at which a person seroconverted from negative- to
positive-HBsAg;
2. HBV serological profile (HBsAg and/or HBeAg) of the mother of the participant;
3. Person´s birth order.
Search strategy:
In two English-language databases (Medline – up to Jan 2012 and Embase – up to Jan
2012) and two Chinese-language databases (CNKI – up to Sep 2012 and SinoMed – up
to Sep 2012)

Study
Baseline characteristics according to exposure
characteristics
Exposure Number and type of
Country
studies
or region
Time of
1
Alaska,
HVB
Cohort study
USA
infection

Maternal 12
HBV
2 case–control studies
6 cross-sectional
studies
4 cohort studies

China,
Japan,
New
Zealand,
Sweden

Birth
order

Greece,
China

6

Population characteristics
Number of patients: 67
Age: NA
Gender: NA
Ethnicity: NA
Follow up: greater than ten years
Number of patients: 2092
Age*: Except for four studies the
studies exclusively enrolled
children
Gender: NA
Ethnicity: NA
Follow-up: NA
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Number of patients:
938
Age: Adults

Exposition

Control (N)

Outcomes
with effect
estimates

3 studies had control
Gender: NA
group (2 case–control,
Ethnicity: NA
1 cross-sectional
Follow-up: NA
study); 3 studies had
no control group (3
case series)
*when age range was not available, study was categorized as children (<20 years old),
adults (≥20 years old ) or both children and adults
 First HBsAg-positive
 Maternal HBV status
 Birth order
Control patients according to type of study and exposition
 First HBsAg-positive: no control patients. Cohort study (historical)
 Maternal HBV: negative maternal HBsAg
 Birth order: HBeAg-negative, non-HCC
The review summarizes the results of 19 observational studies. No meta-analysis was
performed.

Exposition
Time of HVB
infection

Outcome
Risk of HBeAg
persistence

Maternal HBV
status

HCC and
cirrhotic
changes in
liver
histopathology

Birth order

Effect estimate
Children who remained HBeAg-positive
were infected younger (median 4.6
years) than children who lost HBeAg
with subsequent reversion to HBeAgpositive (median 12.5 years) or without
reversion (median 7.8 years).
All studies revealed a similar magnitude
(ORs range from 11.3 to 16). Statistically
significant

Persistence of
HBeAg

All studies revealed association (ORs
range from 1.2 to 4.5. In one of these
the association was no longer
statistically significant after adjusting
for maternal HBeAg, peak ALT and HBV
genotype.

HBeAg
prevalence

OR 1.8 (95% CI 1.3 to 2.4)

Abnormally
elevated ALT
level
HCC

NS

Studies with control (ORs adjusted
range 4.1 to 7.8) or without control
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groups found that later birth order is
associated with high risk of HCC
Conclusions
(as reported in
the abstract)
AMSTAR
rating
Comments

NS: not statistically significant
The earlier age at infection is associated with worse outcomes in addition to its effect
of increasing the probability of chronic HBV infection. This has implications for the
control of hepatitis B.
9/11
All studies had evaluated the effect of maternal HBV serostatus, measured HBsAg as
the only maternal HBV marker, and three also considered maternal HBeAg. The
proportion of participants with available maternal serostatus varied markedly between
studies. The timing of when maternal serostatus was defined in relation to the child´s
age also varied.
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Table 2a/19

Study ID
Objective
Methods

Tai 2009
To assess the prognostic value of the height of ALT levels over time
instead of a single baseline ALT level
Design: Prospective cohort
Recruitment/Setting(s): Chang Gung Memorial Hospital in Taipei and
Linkou medical centers, Taiwan
Selection criteria: (1) HBsAg-positive for at least 1 year; (2) HBeAgnegative, anti-HBe-positive; (3) ALT level less than 2 times the ULN, no
evidence of cirrhosis, and no concomitant hepatitis C or D virus
infection at entry; (4) no antiviral or immunomodulatory therapy
before entry; (5) regular follow up for at least 3 years, and more than
five visits. Patients who had alcohol, drugs, or other possible causes of
hepatitis were excluded. No patient in this cohort admitted to
intravenous drug abuse or homosexuality.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Total: 4376

Age at
entry
mean
(±SD)
Male
gender
Baseline
hepatic
steatosis
Weight
Ethnicity
Baseline
HBV
DNA
Baseline
ALT
mean
(±SD)
Baseline
cirrhosis
Genotyp
es

Prognostic factor(s)

<0.5 x
ULN
N= 314
33.3
(10.2)

0.5–1 X
ULN
N=1639
35.9
(10.1)

1–2 X
ULN N=
1579
35.8
(9.0)

2–5 X
UNL N=
584
37.4
(9.5)

>5 X UNL
N=260

16.6%

48.6%

70.4%

75%

80.8%

10.0%

27.1%

47.5%

50.3%

39.6%

NR
NR
NR

NR
NR
NR

NR
NR
NR

NR
NR
NR

NR
NR
NR

11.8
(3.3)

18.4
(6.4)

29 (13.7)

31.2
(14.4)

32.3
(14.3)

37. (8.7)

Exclusion Exclusion Exclusion Exclusion Exclusion
criteria
criteria
criteria
criteria
criteria
NR
NR
NR
NR
NR

Demographic factors, liver biochemical tests, virological markers
(HBsAg, HBeAg, anti-HBe, antibodies against HCV [anti-HCV], and
antibody against hepatitis D virus [HDV; anti-HDV]), AFP, and real-time
abdominal US*
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Length of follow up
Outcomes with effect
estimates

HBsAg seroclearance was deﬁned as loss of serum HBsAg on two
occasions at least 6 months apart and maintained to the end of the
study.
3 years
Factors associated with development of liver cirrhosis
Female gender
0.362 (0.214 to 0.613)
Hepatic steatosis
0.194 (0.118 to 0.318)
Age at entry
1.063 (1.046 to 1.080)
Max ALT
>5 X UNL 6.115 (1.413 to 26.456)
2–5 X UNL 5.585 (1.326 to 23.529)
1–2 X ULN 2.035 (0.481 to 8.603)
0.5–1 X ULN 0.832 (0.189 to 3.666)
<0.5 x ULN Ref
Expressed as HR (95% CI)

Factors associated with HCC
Liver cirrhosis
21.045 (8.280 to 53.489)
Age at entry
1.065 (1.027 to 1.105)
Max ALT
>5 X UNL 2.168 (0.266 to 17.661)
2–5 X UNL 1.054 (0.130 to 8.537)
1–2 X ULN 0.542 (0.063 to 4.654)
0.5–1 X ULN 0.166 (0.010 to 2.664)
<0.5 x ULN Ref
Expressed as HR (95% CI)
Factors associated with total mortality
HBsAg clearance
0.440 (0.199 to 0.972)
Liver cirrhosis
3.606 (1.956 to 6.648)
Hepatic staeatosis
0.317 (0.160 to 0.627)
Age at entry
1.093 (1.070 to 1.116)
Expressed as HR (95% CI)
Conclusions
(as reported in the
abstract)

Risk of bias
Bias

The age at entry, sex, and maximal ALT level during follow up were
significant independent factors associated with the development of
cirrhosis, HCC, and mortality, whereas cirrhosis was also an
independent factor for HCC development and mortality.
Persistently normal ALT was associated with excellent long-term
prognosis, whereas increasing ALT levels of at least 2 times ULN
during follow up were associated with increasing morbidity and
mortality. ALT of at least 2 times ULN is therefore an appropriate
threshold for anti-HBV therapy, whereas those with ALT one or two
times ULN require liver biopsy for decision.
Judgement

Support
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Low
Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?

High

Unclea
r

X

X

X

X

Were all
characteristics known
or suspected to affect
the outcome
recorded?

X

Was there adjustment
for important
prognostic factors?

X

Source of funding
Comments

NR

Maximal ALT levels during follow up were
correlated with long-term outcomes
using morbidity and mortality data from
hospital records, cancer registration, and
national mortality database.
The study did not include information
about HBV genotype and PC/BCP
mutations. Nevertheless, they explain
that primary aim of the study was to
assess the value of serum ALT alone
because ALT assay is the cheapest and
most accessible way to monitor patients
and can be measured frequently at short
intervals. In contrast, HBV assays are not
widely available and are expensive.
Most of the diagnoses of cirrhosis and
hepatic steatosis were made according to
US findings with the sensitivity and
specificity in detecting hepatic steatosis
being reported to be 89% to 94%, and
84% to 93%, respectively.
A Cox proportional hazards regression
models was performed, and included the
significant variables found in the
univariate analysis.

*Liver biochemical tests were assayed every 6 months if ALT levels were normal, and every 1–3
months if ALT levels were elevated, or more often when indicated. HBsAg was assayed 6
months after entry and then every 3–5 years. Assays for anti-HCV and anti-HDV were repeated
if ALT levels were elevated to 2 times ULN or more. Serum HBV DNA was not routinely assayed
but was measured in patients when their ALT levels were elevated at least 2 times the ULN.
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Table 2a/20

Study ID
Objective

Methods

Participants and
baseline
characteristics
(as it appears in the
original publication)

Tohme 2013
Estimate the incidence rate of and risk factors for hepatitis B
reactivation in a population-based cohort of patients in the inactive
phase of chronic hepatitis B in Alaska
Design: Population-based cohort study
Recruitment/Setting(s): Participants in a screening and vaccination
programme in Alaska
Selection criteria: Of the 1536 Alaska Native patients chronically
infected with HBV who were detected from a screening and
vaccination programme of 52 000 patients conducted in the 1980s,
defined as HBsAg-positive on 2 or more occasions at least 6 months
apart and who were HBeAg-negative on the first sera drawn
Inclusion:
(1) Most recent HBV DNA <2000 IU/mL
(2) Most recent hepatitis B e antigen (HBeAg) negative or antibody to
hepatitis e antigen (anti-HBe) positive
(3) Alanine aminotransferase (ALT) <40 IU/L for at least 12 months.
Exclusion:
(1) Patients who were negative for HBsAg at study entry
(2) HBsAg-positive patients who were coinfected with hepatitis C or
HIV.
Baseline characteristics of this cohort sample: case series of 414
patients
N(%) (N=414)
Age at study entry (years)
18–29
30–39
40–49
50+
Body mass index
Normal (<25)
Overweight (25–29)
Obese (≥30)
Gender (males)
Ethnic group
Alaska/American Indian
Aleut
Eskimo
HBV DNA levels (IU/mL) at study
entry
<29
29–199
200–999
1000–1999
ALT at study entry (mean±SD) (IU/L)
Baseline fibrosis
Baseline cirrhosis

117 (28.3)
113 (27.3)
92 (22.2)
92 (22)
114 (27.5)
106 (25.6)
148 (35.7)
179 (43.2)
31 (7.5)
30 (7.2)
353 (85.3)
185 (44.7)
55 (13.3)
119 (28.7)
55 (13.3)
22.3 ±7.4
NA
NA
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HBV genotypes
A
B
C
D
F

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

57 (13.8)
9 (2.2)
23 (5.6)
209 (50.5)
71 (17.1)

Age at study entry, sex, HBV DNA, HBV genotype
Average 7.4±1.9 years
The annual incidence of reactivation of hepatitis B (HBV DNA ≥2000
IU/mL and ALT ≥40 IU/L) was 1.2% after 2984 patients-years of follow
up.
Factors associated with hepatitis B reactivation
Variable

Adjusted hazard ratio
(95%CI)

Age at study entry (years)
18–29
1
30–39
0.34 (0.12 to 0.90)
40–49
0.20 (0.05 to 0.70)
50+
NS
Sex
Females
1
Males
2.41 (1.17 to 4.96)
HBV DNA levels at study
entry (IU/mL)
<29
1
29–199
0.34 (0.12 to 0.90)
200–999
0.20 (0.05 to 0.70)
1000–1999
7.61 (2.81 to 20.6)
HBV genotypes
Non-B
1
B
6.08 (1.32.to 28)
Definitions:
Reactivation of hepatitis B: HBV DNA ≥2000 IU/mL and ALT ≥40 IU/L.
Inactive phase of hepatitis B: HBV DNA <2000 IU/mL and normal ALT
for 12 months
Conclusions
(as reported in the
abstract)

The incidence of hepatitis B reactivation was low during the 10 years
of follow up. However, given the higher risk of reactivation than their
counterparts, males, and those with HBV DNA≥ 1000 IU/mL need to
be followed up more frequently.

Risk of bias
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Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

Judgement
Low
High

Support
Unclea
r

x

x

NA (case series)

x

Other risk factors that might potentially
influence reactivation such as alcohol
intake, smoking, diabetes status, HBV
pre-core and basal core mutations were
unavailable.

x

x

x

Funded by CDC Cooperative Agreement #U50/CCU022279 and
U01PS001097 and 1U269400005NARCHI from the Indian Health
Service.

Comments
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Table 2a/21

Study ID
Objective

Methods

Tseng 2014
To determine if level of HBsAg and HBV DNA level predict disease
progression in HBeAg-negative patients, especially those with low
viral loads
Design: Retrospective cohort
Recruitment/Setting(s): National Taiwan University Hospital (from
1985 to 2004)

Participants and
baseline
characteristics
(as it appears in the
original publication)

Selection criteria:
Inclusion: HBeAg-positive chronic hepatitis B (CHB) patients over 16
years of age who received regular follow up for more than 3 years,
HBeAg seroconverters, patients with HBV DNA level <2000 IU/mL.
Exclusión: (1) Development of liver cirrhosis or HCC, (2) HBeAg
seroreversion, (3) HBeAg-negative hepatitis within 1 year after HBeAg
seroconversion, (4) irregular follow up or inadequate serum samples
A total of 1278 persons were consecutively recruited, of those, 390
patients with HBeAg seroconversion
No. (%) of patients
Subjects with HBV
Overall cohort
DNA <2000 IU/mL
N=390
N=239
Age at HBeAg
seroconversion
(years)

243 (62.3)
<30 95 (24.4)
30–39 52 (13.3)
≥40
Weight
NA
Female
126 (32.3)
Male
264 (67.7)
Ethnicity
NA
Serum HBV DNA level
(IU/mL)
<200 139 (35.6)
200–1999 100 (25.6)
2000–19 999 63 (16.2)
20 000–199 999 30 (7.7)
≥200 000 58 (14.9)
Serum ALT
<40 331 (84.9)
40–79 59 (15.1)
Baselinefibrosis
NA
Baseline cirrhosis
NA
HBV genotypes
B 316 (81)
C 73 (18.7)
B+C 1 (0.3)

162 (67.8)
52 (21.8)
25 (10.5)
NA
82 (34.3)
157 (65.7)
NA

139 (58.2)
100 (41.8)

222 (92.9)
17 (7.1)
NA
NA
203 (84.9)
36 (15.1)
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Serum HBsAg level
(IU/mL)
<100 18 (4.6)
16 (6.7)
100–999 34 (8.7)
24 (10)
≥1000 338 (86.7)
199 (83.3)
HBeAg seroconversion was defined as persistent HBeAg negativity and
anti-HBe positivity for at least one year
NA: not available
ALT: alanine aminotranferase
HBV: hepatitis B virus
Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

HBV DNA, HBsAg levels, HBeAg-negative, active viral replication (HBV
DNA level ≥2000 IU/mL
7.4 years
Multivariate analysis of factors associated with HBeAg-negative
hepatitis in spontaneous HBeAg seroconverters with HDV DNA level
<2000 IU/mL
Adjusted HR (95%CI)
Gender
Female 1
Male 3.1 (1.5–6.8)
Age at HBeAg seroconversion
(years)
<30 1
30–39 NS
≥40 3.0 (1.3–7.2
Serum ALT level (U/L)
>40 1
40–79 4.4 (2.1–9.0)
HBV genotype
B 1
C 2.1 (1.1–3.8)+
HBeAg-negative hepatitis was defined as ALT elevation more than
twice the ULN (40 U/L) with a concomitant serum HBV DNA level
≥2000 IU/mL

Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?

In spontaneous HBeAg seroconverters with HBV DNA level <2000
IU/mL, HBsAg ≥1000 IU/mL is associated with increased risks of
HBeAg-negative hepatitis and active viral replication. Combining HBV
DNA <2000 IU/mL and HBsAg level <1000 IU/mL may be used to
define minimal viral activity.

Judgement
Low
High

Support
Unclea
r

x
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(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

x

Retrospective cohort

x

x

x

x

Grants from the Buddhist Tzu-Chi General Hospital Tapei Branch, The
National Taiwan University Hospital, The Department of Health,
National Science Council, Executive Yuan, Taiwan

Comments
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Table 2a/22

Study ID
Objective
Methods

Wong 2013
To evaluate the risk of liver fibrosis progression in HBeAg-positive
patients at different phases
Design: Prospective cohort
Recruitment/Setting(s): Primary care and hospital clinics in Hong
Kong, China
From July 2006 to March 2008, 453 HBeAg-positive CHB patients who
were referred from primary care and hospital clinics were invited for
follow-up assessments, including transient elastography, for at least 3
years from baseline. Patients without advanced fibrosis (≤9.0 kPa if
normal ALT and ≤12.0 kPa if ALT >1–5 times the upper limit of normal
(ULN)) at baseline were included in the analysis.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Clinical characteristics of the patients at baseline
N=247
Age (year)
38 ±11
Weight
NA
Male gender
143 (58%)
Ethnicity
NA
Baseline HBV DNA (log10 IU/mL)
6.2 ±1.2
Baseline ALT (IU/L)
65 ± 52
Liver stiffness measurement
6.3 ± 2.1
(kPa)
Baseline cirrhosis
HBV genotype
B
86 (35%)
C
142 (58%)
AFP (µg/l)
4±4
HBsAg levels (log10 IU/mL)
4.4 ± 1.6
Values expressed as means ± SD or N (%)
Gender, age, ALT, HBV DNA, HBsAg level, disease status, disease and
treatment status
At least 3 years
Multivariate analysis: factors associated with liver fibrosis
progression and anti-HBe seroconversion
Liver fibrosis progression
Male gender
Not done (NS from univariate)
Age >40 years
Not done (NS from univariate)
ALT > ULN at baseline
Not done (NS from univariate)
HBV DNA >20 000 IU/mL at
Not done (NS from univariate)
baseline
HBV DNA >20 000 IU/mL at
Not done (NS from univariate)
follow up
HBV genotype C
Not done (NS from univariate)
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HBeAg-positive immune reactive Not done (NS from univariate)
phase
Anti-HBe seroconversion
Not done (NS from univariate)
Anti-HBe seroconversion
Male gender
Not done (NS from univariate)
Age >40 years
Not done (NS from univariate)
ALT > ULN at baseline
Not done (NS from univariate)
HBV DNA >20 000 IU/mL at
NS
baseline
HBV DNA >20 000 IU/mL at
Not done (NS from univariate)
follow up
HBeAg-positive immune reactive Not done (NS from univariate)
phase
HBV genotype C
NS

Associations of liver fibrosis progression according to the disease
and treatment status
Disease status

Liver fibrosis
progression Odds
ratio (95% CI)
Referent
NS
NS

Immune-tolerant phase
Immune-reactive HBeAg-positive phase
Anti-HBe seroconversion
Disease and treatment status
Inmune-tolerant phase and treatment
Referent
naive
Immune-reactive HBeAg-positive phase 4.9 (1.0 to 25.2)
and treatment naive
Immune-reactive HBeAg-positive phase NS
and received treatment
Patients in immune-tolerant phase
(N=74)
ALT <0.5xULN
Referent
ALT 0.5–1 xULN
NS
ALT: alanine aminotranferase
NS: not statistically significant
NA: not applicable
Definitions:
Immune-tolerant phase: remained HBeAg-positive and had
persistently normal ALT level (≤67 IU/mL for males and ≤55 IU/mL for
females) between the two assessments with serum HBV DNA >2×107
IU/mL
Immune-reactive phase: HBeAg-positive phase if they remained
HBeAg-positive and had elevated ALT in at least one of the visits
between the two assessments
Liver fibrosis progression to advanced fibrosis was defined as an LSM
value increased by >30% from baseline to >9.0 kPa in patients with
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normal ALT and >12.0 kPa in those with ALT > 1–5× ULN

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

Anti-HBe seroconversion to inactive carrier state was defined as a loss
of HBeAg coupled with the appearance of anti-HBe antibodies with
serum HBV DNA below
2000 IU/mL
Liver fibrosis progression is uncommon in HBeAg-positive patients.
Patients in immune-reactive phase treated with antiviral therapy did
not have an increased risk of liver fibrosis progression.
Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x
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Table 2a/23

Study ID
Objective

Yang 2011
To investigate the incidence and risk factors of liver-associated
morbidity and mortality in Han Chinese patients with human
immunodeficiency virus and hepatitis B virus coinfection

Methods

Design: Retrospective study
Recruitment/Setting(s): Zhongnan Hospital of Wuhan University,
Wuhan, China (between September 2004 and April 2010)
Selection criteria:
Age ≥18 years, a known route of HIV infection, and being positive for
hepatitis B surface antigen for at least 6 months

Participants and
baseline
characteristics
(as it appears in the
original publication)

Baseline characteristics

Age at antirretroviral therapy initiation
Gender (male)
Patients with CD4+ <200 cells/mm3
HIV RNA in plasma, log10 (copies/mL)
Ethnicity
HBeAg positive
Patients with detectable HBV DNA
HBV DNA levels, log10 (copies/mL)

N=255
36.0 (18–60)
55.7%
51%
4.03 (3.12–5.34)
Chinese
12.2%
52.2%
4.01 (3.32–7.03)

HCV coinfection
33.3%
HDV coinfection
4.3%
Combined antiretroviral with
71%
lamivudine
Patients with AST or ALT elevation
32.9%
Baseline fibrosis
Not reported
Baseline cirrhosis
0.4%
Genotypes
Not reported
Values expressed as median (interquartile ranges) or N (%)
Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates (adjusted
Hazard ratio, 95% CI)

Baseline CD4+ cell count 200 cells/mm3
CD4+ cell count change C150 cells/mm3 within 3 months
Cumulated time with detectable HIV RNA
Cumulated time with detectable HBV DNA
Baseline ALT >2 N
Lamivudine treatment
Retrospective average follow up of 5.20 years
Risk factors associated with advanced liver diseases
(liver cirrhosis, HCC and severe reactivation of pre-existing chronic
hepatitis B)
Age >50 at ART initiation
NS
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Male gender
Regular alcohol intake
Baseline CD4+ cell count <200
cells/mm3
CD4+ cell count change ≥150
cells/mm3 within 3 months
Cumulated time with detectable
HIV RNA
HCV coinfection
HDV coinfection
HBeAg-positive at inclusion
Baseline HBV DNA
Baseline ALT >2 ULN
Any ART treatment
Expressed as HR (95% CI)
Conclusions
(as reported in the
abstract)

Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding
Comments

Not done (NS from univariate)
NS
6.503 (6.410 to 7.201)
0.049 (0.003 to 0.858)
1.814 (1.166–2.821)
Not done (NS from univariate)
Not done (NS from univariate)
Not done (NS from univariate)
NS
14.456 (3.125 to 68.84)
NS

Advanced liver disease was common among HIV and HBVcoinfected Han Chinese patients. Lamivudine-based cART was
beneficial in terms of sustained HBV viral supression and resulted
in a lower incidence of advanced liver disease.

Judgement
Low
High

Support
Unclea
r

x

x

x

x

x

x

Not reported
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Table 2a/24

Study ID
Objective
Methods

Participants and
baseline
characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates

Yuen 2005
To determine risk factors for the development of complications in
Asian CHB patients
Design: Prospective, longitudinal, non-interventional study
Recruitment/Setting(s): Hepatitis Clinic, Department of Medicine,
Queen Mary Hospital, Hong Kong, during the period from January
1976 to December 2000
Selection criteria: Patients positive for hepatitis B surface antigen by
micro-particle enzyme immunoassay for at least six months were
included. Patients with cirrhosis-related complications including
ascites, spontaneous bacterial peritonitis (SBP), oesophageal varices,
encephalopathy, or HCC (collectively termed as ‘‘complications’’) on
presentation were excluded, as well as patients with hepatitis C and
hepatitis D coinfection, a history of significant alcohol consumption,
evidence of coexisting autoimmune hepatitis, Wilson disease, or
primary biliary cirrhosis were also excluded. In addition, patients who
received interferon, lamivudine, or other investigational modalities for
the treatment of CHB were also excluded because these would not
represent the natural history of the disease.
Baseline characteristics of the entire cohort of 3233 patients
N=3233
Age (years)
38 (1–85)
(median [range])
Gender ratio
65.6%: 34.4%
(M:F)
HBeAg: anti-HBe
39.4%: 60.6%
ALT (U/L) (median 42 (4-4820)
[range])
No. of patients
with:
ALT ≤0.5 x ULN 714 (22.11%)
ALT >0.5–1 X ULN 1006 (31.15)
ALT 1–2 X ULN 737 (22.8%)
ALT >2–6 X ULN 476 (14.8%)
ALT 6 X ULN 297 (9.2%)
Demographic factors, liver biochemistry, HBV DNA levels, ALT levels,
clinical signs and symtoms
Mean follow up 46.8 months
The publication does not provide relative or absolute mesures of
association. The study included in the definition of complications any
cirrhotic complication (ascites, spontaneous bacterial peritonitis,
oesophageal varices, encephalopathy or bleeding) in addition to HCC.

The development of complications was independently associated
with:
 male gender
 presence of stigmata of chronic liver disease
 increasing age
 low albumin level on presentation
Overall survival was independently associated with:
 male gender
 presence of hepatitis symptoms
 increasing age
 low albumin level on presentation
Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Prolonged low-level viraemia causing insidious and continual liver
damage, as reflected by ALT levels of 0.5–26 ULN, is the most likely
pathway for the development of complications in Asian CHB patients.

Judgement
Low
High

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?

X

Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding
Comments

X

Support
Unclea
r

x

X

The number of losses to follow up was
not explicitly stated; 10% of the patients
were followed up for more than ten
years.

x

Absence of histological assessment

X

NR
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Clinical question 2b: Among HBsAg-positive patients, what factors best identify
individuals with greatest benefit of treatment, and least benefit from treatment in
those with and without access to laboratory tests?
Tables for 4 studies
Table 2b/01

Study ID
Reference

Objective
Methods

Liaw 2004
Liaw YF, Sung JJ, Chow WC, Farrell G, Lee CZ, Yuen H, et al. Lamivudine
for patients with chronic hepatitis B and advanced liver disease. N
Engl J Med. 2004;351:1521–31.
To assess the efficacy and safety of lamivudine in patients with CHB
and advanced liver disease
Design: Randomized clinical trial
Number of participating centres: 41
Country/ies: Australia, China, Hong Kong, Malaysia, New Zealand, the
Philippines, Singapore, Taiwan, and Thailand
Inclusion criteria:
Patients over 16 years of age with chronic hepatitis B were eligible for
recruitment if they had been positive for hepatitis B surface antigen
(HBsAg) for at least six months, were positive or negative for HBeAg
with detectable HBV DNA at screening, and had had a liver biopsy
showing an Ishak fibrosis score of at least 4 (where 0 indicates no
fibrosis and 6 indicates cirrhosis) at screening or during the previous
two years.
Exclusion criteria:
Patients were excluded if they had any of the following: evidence of
HCC (suspicious foci on hepatic ultrasonography at screening or a
rising serum level of alpha-fetoprotein), a serum alanine
aminotransferase (ALT) level more than 10 times the upper limit of
normal (ULN), any evidence of hepatic decompensation (as defined by
the study protocol), autoimmune hepatitis, coinfection with hepatitis
C or D virus or HIV, other serious concurrent illness (e.g. alcoholism,
uncontrolled diabetes, or cancer), pancreatic amylase or lipase levels
more than two times the ULN, an elevated serum creatinine level, a
haemoglobin level of less than 8 g/dL, a white cell count below
1500/mm3, a platelet count of 50 000/mm3 or less, treatment with
immunomodulatory or chronic antiviral therapy within the 6 months
before screening, treatment with any investigational drug within the
30 days before the study began, or any previous treatment with
lamivudine. Women who were pregnant were also excluded.
and No. of randomly assigned participants to each group:

Participants
baseline
characteristics
(as it appears in the
original publication)

Lamivudine
(N=436)
(median- 43 (17–74)

Age
range):
Weight:
Gender (male %):
Asian (%)

Not stated
85
98

Placebo (N=215)
44 (22–71)
Not stated
85
98
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Child–Pugh score
— no. (%)
5
6
≥7
Ishak
fibrosis
score — no. (%)
4
5
6

341 (78)
75 (17)
20 (5)

156 (73)
41 (19)
18 (8)

176 (40)
127 (29)
133 (31)

76 (35)
55 (26)
84 (39)

Serum HBV DNA 11.7
mEq/mL) (Mean)
Serum
ALT 70 (14–959)
median (range)

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

21.5
68 (7–821)

HBeAg positive - 252 (58)
124 (58)
no. (%)
Lamivudine
Placebo
The median duration of treatment was 32.4 months (range 0–42
months)
Disease progression
Lamivudine Placebo
HR (95%CI)
(N=436)
(N=215)
N(%)
N(%)
Overall disease 34 (7.8)
38 (17.7)
0.45 (0.28–0.73)
progression
Increase
in 15 (3.4)
19 (8.8)
0.45 (0.22–0.90)
Child–Pugh
score
Hepatocellular 17 (3.9)
16 (7.4)
0.49 (0.25–0.99)
carcinoma
Association between pretreatment variables and the incidence
of disease progression
n/N (%)
n/N (%)
HBV
DNA 4/89 (4)
9/41 (22)
below
the
lower limit of
quantitation
HBV DNA 0.7– 14/123 (11) 9/51 (18)
10 mEq/mL
HBV DNA >10– 6/103 (6)
8/50 (16)
100 mEq/mL
HBV DNA >100 10/119 (8)
12/73 (16)
mEq/mL
ALT ≤2 X ULN
27/274 (10) 25/132 (19)
ALT >2 X ULN
7/162 (4)
13/83 (16)
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Disease progression, defined by hepatic decompensation, HCC,
spontaneous bacterial peritonitis, bleeding gastroesophageal varices,
or death related to liver disease

Conclusions
Continuous treatment with lamivudine delays clinical progression in
(as reported in the patients with chronic hepatitis B and advanced fibrosis or cirrhosis by
abstract)
significantly reducing the incidence of hepatic decompensation and
the risk of HCC
Risk of bias
Bias
Judgement
Support
Low
High
Unclea
r
Random
sequence
x
No details of methods of random
generation
sequence generation
Allocation
x
No details on how they concealed the
concealment
randomization order
Blinding
of x
participants
and
personnel
Blinding of outcome x
assessment
Incomplete outcome x
data

Site personnel received a unique blinded
treatment identifier by computer link
(Page 1111).

Selective reporting

x

Source of funding
Comments

Supported by GlaxoSmithKline, Greenford, United Kingdom
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Table 2b/02

Study ID
Objective

Methods

Hosaka 2013
To evaluate whether long-term entecavir (ETV) treatment would
reduce hepatocellullar carcinoma (HCC) risk in HBV-infected patients
when compared with nucleotide analogue (NA)-naïve patients
Design: Retrospective / prospective cohort
Recruitment/Setting(s): From 2004 to 2010, 510 patients treated with
entecavir 0.5 mg were recruited prospectively. The control group was
a retrospective cohort of 2332 naïve, HBV-infected patients.
Propensity score matching eliminated the baseline differences.
Inclusion criteria:
-Abnormal alanine aminotransferase (ALT) levels (defined as ALT ≥45
IU/mL) and elevated HBV DNA levels of ≥4 log copies/mL
-A patient with advanced fibrosis would be treated with ETV if the ALT
level was normal; however, a patient without fibrosis or with a normal
HBV DNA/ALT level would not be treated with ETV.
Exclusion criteria:
- Follow-up duration was less than 1 year
- Corticosteroid withdrawal therapy, IFN treatment or NA treatment
was initiated during follow up
-Clinical data or serum samples were incomplete
-Positive for anti-hepatitis C virus antibodies (HCV-Ab)

Participants and
baseline
characteristics
(as it appears in the
original publication)

No. of participants in each cohort/group: 472 treated /1143 untreated
patients

Age: (mean ± SD)
Weight:
Gender
(male:female)
Ethnicity
Baseline HBV DNA
(log copies/mL)
Baseline ALT level
(IU/L)
Baseline
therapy/ies
Baseline fibrosis
Baseline cirrhosis
(%)
Genotypes

Exposed cohort
(entecavir)
46 (12.1)
Not reported
210:106

Unexposed cohort

Not reported
6.3 (5.2–7.9)

Not reported
6.6 (4.5–7.8)

61 (39–109)

60 (28–144)

79 (25)

85 (29)

46 (13.5)
Not reported
210:106

A
B
C
D
F
H
Person-years
follow up
No of HCC cases
Cigarette smoking

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome

8 (2.5)
49 (15.5)
225 (71.2)
0
0
0
1064

9 (2.8)
50 (15.8)
226 (71.5)
0
0
0
2978

6
110 (35)

72
110 (35)

Age, gender, alcohol consumption, pre-existing cirrohosis, HBeAgpositive
5.4 (3.1 to 13.2) years
Factors associated with HCC development as determined by Cox
proportional hazard regression analysis at 5 years (propensity score
matched cohort)
Variable
Multivariate adjusted HR
(95% CI)
Age (per year)
1.06 (1.03–1.09)
Alcohol consumption (>200 2.21 (1.18–4.16)
kg)
Preexisting cirrhosis
4.28 (1.88–9.73)
HBeAg (positive)
2.26 (1.18–4.34)
Long-term ETV treatment may reduce the incidence of HCC in HBVinfected patients. The treatment effect was greater in patients at
higher risk of HCC.
Judgement
Low
High

Support
Unclea
r

X

X

X

x

x

Quote: sample size did not take into
account other unobserved confounding
factors such as HCC family history, stage
of cirrhosis, and comorbidities when
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recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

determining associating factors for
carcinogenesis in HBV.
X

Not declared
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Table 2b/03

Study ID
Objective
Methods

Wong 2013
To determine the efficacy of entecavir on clinical outcomes and
deaths
Design: Retrospective–prospective cohort study
Recruitment/Setting(s): The entecavir cohort included consecutive
CHB patients who had received entecavir 0.5 mg/day for at least 12
months. The historical control cohort included untreated patients
recruited since 1997 who underwent routine clinical care.
Inclusion criteria:
-Positive HBsAg for at least 6 months
-Life expectancy of more than 1 year (i.e. lack of any significant acute
and/or chronic comorbid conditions that might lead to an estimated
life expectancy of less than 1 year).

Participants and
baseline
characteristics
(as it appears in the
original publication)

Exclusion criteria:
-Patients with other chronic liver diseases: HCCat baseline, or Child–
Pugh class C cirrhosis, hepatic decompensation, autoimmune
hepatitis, coinfection with hepatitis C virus
-Other serious concurrent illness (e.g. alcoholism, uncontrolled
diabetes, or cancer)
No. of participants in each cohort/group: 1446 treated /424 untreated
patients
Exposed cohort
(entecavir)
(N=1446)
Age:
Weight:
Gender (men %)
Ethnicity
Baseline HBV
DNA, log IU/mL
Baseline ALT, IU/L
Baseline
therapy/ies:
Pegylated
interferon (%)
Nucleoside
analogue

51±12 years
NA
72
NA
5.0 ± 2.1

Unexposed cohort
(untreated
patients)
(N=424)
36±13 months
NA
65
NA
5.0 ± 2.1

145±319

84±113

28 (2)

NA

417 (28)

NA

Baseline fibrosis
Baseline cirrhosis

482 (33)
NA

69 (16)
NA

Genotypes

Length of follow up
Outcomes with effect
estimates

NA

NA

Entecavir group: 36 ± 13 months
Control group: 114 ± 31 months
Overall, there was no difference in hepatic events between the
entecavir-treated and control cohorts.
Efficacy of entecavir therapy on clinical outcomes
Adjusted for model for end-stage liver disease (MELD) score and
maintained viral suppression among patients with liver cirrhosis
Clinical outcomes
Hepatic events
HCC
Liver-related mortality
All-cause mortality

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?

HR (95% CI)
0.51 (0.34–0.78)
0.55 (0.31–0.99)
0.26 (0.13–0.55)
0.34 (0.18–0.62)

Entecavir therapy reduces the risks of hepatic events, HCC, liverrelated and all-cause mortality of CHB patients with liver cirrhosis in 5
years, particularly among those who had maintained viral
suppression.
Judgement
Low
High
X

Support
Unclea
r
Quote: control group included historically
observed patients who entered the
cohort long before the ETV group.

X

Quote: The difference in baseline clinical
characteristics in two cohorts—namely,
that the untreated control cohort might
have milder disease activity, or that the
entecavir cohort was older, had lower
platelet count, and had higher MELD
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Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

X

scores—might affect the analysis on the
difference of clinical outcomes.
Quote: The different follow-up periods
might introduce bias in the clinical
outcomes.

X

X

X

Not declared
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Table 2b/04

Study ID
Objective
Methods

Marcellin 2013
To assess the effects on fibrosis and cirrhosis of at least 3 and 5 years
treatment with tenofovir in chronic HBV infection
Design: Open-label follow-up study
Recruitment/Setting(s): Patients were enrolled at 106 clinical sites in
15 countries across North America (31 sites), Europe (60 sites), and
the Asia-Pacific region (15 sites). Patients were recruited from May
2005 to June 2006 after the initial 48-week randomized, masked
comparison of tenofovir with adefovir.
Selection criteria: The study enrolled patients 18 to 69 years of age
who had HBeAg-negative or HBeAg-positive chronic hepatitis B with
compensated liver disease and pre-treatment liver-biopsy specimens
that showed a Knodell necroinflammatory score of 3 or more (on a
scale of 0 to 18, with higher scores indicating more severe chronic
hepatitis). All patients had been HBsAg-positive for at least 6 months
before screening. The exclusion criteria were coinfection with HIV-1 or
hepatitis C or D virus, evidence of HCC, a creatinine clearance of less
than 70 mL per minute, a haemoglobin level of less than 8 g per
decilitre, a neutrophil count of less than 1000 per cubic millimetre,
and liver decompensation or failure.

Participants and
baseline
characteristics
(as it appears in the
original publication)

Of 641 patients who received randomized treatment, 585 (91%)
entered the open-label phase, and 489 (76%) completed 5 years of
follow up. A total of 348 patients (54%) had biopsy results at both
baseline and at year 5.
No baseline data available.

Assessed drug

After the initial 48-week randomized, masked comparison of tenofovir
DF with adefovir, patients with chronic HBV infection (positive or
negative for HBeAg) were switched to open-label tenofovir up to 240
weeks (5 years).

Assessed outcomes
Length of follow up
Outcomes with effect
estimates

Efficacy and safety of TDF long term
Five years of follow up
In the entire cohort, the proportion with mild or no
necroinflammation (Knodell range 0–3) increased from 8% (27/348) at
baseline to 80% (278/348) at year 5 (P<0·0001).
At baseline, 39% (136/348) of participants had no or mild fibrosis; this
proportion was 63% (219/348) at year 5 (P<0·0001). Conversely, at
baseline, 38% (133/348) had Ishak scores of 4 or more (pronounced
bridging fibrosis to cirrhosis), but this proportion declined to 12%
(42/348) at year 5.

Of the 96 (28%) patients with cirrhosis (Ishak score 5 or 6) at baseline,
71 (74%) no longer had cirrhosis (≥1 unit decrease in score), whereas
three of 252 patients without cirrhosis at baseline progressed to
cirrhosis at year 5 (P<0·0001).
Regression of fibrosis was documented in 176/348 (51%) of patients
and histological improvement in 304/348 (87%) of patients at year 5.
Furthermore, the histological improvement rate was 91% or more for
patients with Ishak scores greater than 2 at baseline, and patients
with the highest liver injury scores showed the greatest degree of
improvement (P<0·0001)
Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Representative and
well-defined sample
of patients?
(Outcome(s)
objectively excluded
at baseline)
Are the participants at
similar risk or course
of disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics known
or suspected to affect
the outcome
recorded?
Was there adjustment
for important
prognostic factors?
Source of funding

In patients with chronic HBV infection, up to 5 years of treatment with
tenofovir was safe and effective. Long-term suppression of HBV can
lead to regression of fibrosis and cirrhosis.
Judgement
Low
High

Support
Unclea
r

X

N/A

x

x

x

x

Gilead Sciences
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APPENDIX 1: SEARCH STRATEGIES FOR ELECTRONIC DATABASES
Management of chronic hepatitis B: general search to map the evidence
AHRQ
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Guideline
Clearinghouse
www.guidelines.gov

21.02.2014

Keyword: hepatitis b
Indexing keywords: Disease or Condition
Results: 51 hits

NHS Evidence Search
www.evidence.nhs.uk

21.02.2014

Hepatitis B
Filtered by Guidelines
Results 667

AHRQ
Effective
Health Care Program

21.02.2014

hepatitis B
Keyword: hepatitis B
Report Types: Research Reviews, Research Reports
Status: Draft, Final
Results: 15 topics
HBV
Keyword: HBV
Report Types: Research Reviews, Research Reports
Status: Draft, Final
Results: 3 topics

MEDLINE (PubMed)

The Cochrane Library

21.02.2014

#1
#2
#3
#4
#5
#6

11.03.2014

#1
#2
#3
#4
#11
#12
#13
#14
#15
#16

25.02.2014

#1
#2
#3

"Hepatitis B"[MAJR]
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hepatitis b[ti]
35980
hbv[ti] 4899
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48167
systematic[sb]
223153
#4 AND #5
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"Hepatitis B"[MAJR]
34353
hepatitis b[ti]
36074
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#1 OR #2 OR #3
48290
Add
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Search network meta-analys*[tiab] 329
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#17
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Search multiple treatment*[tiab] AND meta-analys*[tiab]
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13:29:37
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Cochrane Database of Systematic Reviews: Issue 2 of 12, February 2014
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6 meta analysis/ (80923)
7 systematic review.ti. (38402)
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11 4 and 10 (556)
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Search for studies on prognosis
MEDLINE
(PubMed)
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APPENDIX 2: FLOW CHART DESCRIBING SELECTION OF INCLUDED
STUDIES

5656 records identified from databases

3234 records after duplicates removed

3167 records excluded after
title/abstract screening

3234 records screened

67 full-text articles assessed for eligibility

40 full-text articles excluded
18 did not fit inclusion criteria (Appendix 3)
10 narrative reviews
1 systematic review (no risk of bias assessed)
6 ineligible designs
5 did not report measures of association

27 studies included in the
evidence synthesis
23 PICO 2a
4 PICO 2b
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APPENDIX 3: REASONS FOR EXCLUSION
Study ID
1. Anderson 2009
2. Andreani 2011
3. Chen 2011
4. Fattovich 2003
5. Fattovich 2008
6. Gjørup 2003
7. Hadziyannis 2011
8. Chien 2010
9. Martinot-Peignoux 2013
10. Sonneveld 2011
11. Burman 2014
12. Wolters 2002
13. Yang 2010
14. Yang 2011
15. Otto-Knapp 2013
16. Gramenzi 2011
17. Zacharakis 2005
18. Chen 2002
19. Otegbayo 2005
20. Sali 2013
21. Shaikh 2012
22. Cho 2010
23. Contini 2012
24. Huang 2011
25. Huang 2013
26. Hui 2002
27. Jmaa 2012
28. Kim 2012
29. Nikolopoulus 2010
30. Thios 2013
31. Wang 2012
32. Wang 2013
33. Wong 2014
34. Xie 2007
35. Yang 2012
36. Yin 2013
37. Bellini 2009
38. Blank 2014
39. Chun 2010
40. Han 2011

Reason for exclusion
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Cross-sectional study
Descriptive study
Validation of nomograms for risk calculation of HCC
Validation of nomograms for risk calculation of HCC
Cross-sectional study on prevalence of HIV/HBV coinfection
Monitoring study
Measures of association not reported
Measures of association not reported
Measures of association not reported
Measures of association not reported
Measures of association not reported
Systematic review omitting risk of bias assessment
Patterns of chronic hepatitis B
Patients with hepatitis B virus-related acute-on-chronic liver failure
Diabetes mellitus comorbid patients
Prognosis of hepatitis B virus-related cirrhosis
Prognosis of hepatitis B virus-related cirrhosis
Prognosis of hepatitis B-related liver cirrhosis
HIV/HBV coinfection and rate of HAART
Report HIV/HBV coinfection in an HIV-infected cohort
Prognosis in patients with hepatitis B virus-associated hepatocellular
carcinoma
Impact of liver fibrosis on prognosis following liver resection for
hepatitis B-associated hepatocellular carcinoma
Metabolic patients, comorbid patients
Prognostic significance of osteopontin in hepatitis B virus-related
hepatocellular carcinoma
Prognosis in patients with hepatitis B virus-associated hepatocellular
carcinoma
Prognosis of hepatitis B virus-related hepatocellular carcinoma
Lamivudine withdrawal in HIV/HBV-coinfected patients
Assessing prognostic significance of preoperative alpha-fetoprotein
in hepatitis B-associated hepatocellular carcinoma
Reported risk of HBV at the time of diagnosis of HIV infection
Factors predicting occurrence and prognosis of HBV-related
hepatocellular carcinoma
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PICO 2: Who to treat? Among HBsAg-positive persons, what factors/tests best identify
individuals at highest risk of progression/greatest benefit of treatment, and lowest risk of
progression/least benefit from treatment in those with and without access to laboratory
tests?

EXECUTIVE SUMMARY

Review question: What are the thresholds (e.g. HBV DNA, ALT levels) for starting
treatment after initial diagnosis and pre-therapeutic tests of chronic hepatitis B?
Objective of the review: To determine the thresholds of HBV DNA and ALT that discriminate
between people with chronic hepatitis B (CHB) when further assessment (e.g. through invasive or
non-invasive diagnostic techniques) or when antiviral treatment is required and people who do not.
Population: Children, young people and adults with chronic hepatitis B virus infection
Prognostic factors: Thresholds of detectable HBV DNA and ALT levels (normal or abnormal)
Outcomes: Indications for the management of CHB (further assessment, treatment) as assessed by
the following outcomes: histology (assessed by the stage of fibrosis on liver biopsy (F≥2 by METAVIR;
or ≥3 on Knodell/Ishak score) or the level of inflammation on liver biopsy (Knodell index >1) and
biological markers (defined as a combination of markers indicating active disease)
Review methods: A systematic review of English articles using MEDLINE, Embase and the Cochrane
Library up to October 2012 was performed. Prognostic studies were selected and the evidence was
stratified depending on the phase of hepatitis B1: immune-tolerant phase, immune-active phase
(HBeAg-positive) or in the immune-escape phase (HBeAg-negative). Quality was assessed using the
checklist for prognostic studies (NICE Guidelines manual) http://www.nice.org.uk/article/pmg6/
resources/non-guidance-the-guidelines-manual-pdf
Included studies: Fourteen observational studies (Chu 2007, Nakazawa 2011, Chu 2010,
Papatheodoridis 2008A, Lin 2007A, Montazeri 2010, Park 2012B, Kumar 2008, Lee 2011, Chen
2010B, Lai 2007, Seo 2005, Göbel 2011, Zheng 2012) (mainly with moderate-to-high risk of bias)
were included in the review; one study was found for patients in the immune-tolerance phase, six
for the inactive-carrier phase, two for the immune-active phase, four for the immune-escape phase,
seven studies in mixed HBeAg adults. Some studies reported results for more than one phase.
Key results: One study (Chu 2007) in patients who were HBeAg-positive and in the immunetolerance phase showed that ALT levels above 5 x ULN was a significant independent predictor of
future reactivation in comparison with levels below 2 x ULN; intermediate levels (2–5 x ULN) were
1

Immune-tolerance phase (HBeAg-positive, ALT normal, HBV DNA levels high, liver biopsy normal); immuneactive phase (HBeAg-positive, ALT raised or fluctuating, HBV DNA levels moderate, liver biopsy – active
inflammation), inactive-carrier phase (immune-control phase) (HBeAg-negative, ALT normal, low HBV DNA
levels, normal liver biopsy), immune-escape phase (HBeAg-negative, ALT elevated or fluctuating, HBV DNA
levels moderate, liver biopsy – active inflammation)
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not significant. The evidence was of moderate quality. Age above 40 years in comparison with below
40 years was also a significant independent predictor.
Six studies (Nakazawa 2011, Chu 2010, Papatheodoridis 2008A, Lin 2007A, Montazeri 2010, Park
2012B) investigated independent predictors of future active hepatitis in people who were HBeAgnegative inactive carriers. Values of HBV DNA above thresholds ranging from 5 log10 copies/mL
(20 000 IU/mL) to 2.9 log10 copies/mL (4200 IU/mL) were significant independent predictors. The
evidence quality was moderate. Only one study gave data on ALT, in which 21–40 IU/L in comparison
with below 20 IU/L was a significant independent predictor; the evidence was of low quality. The
evidence was inconsistent for age as a predictor: one study reported that age above 30 years was an
independent predictor; another study found age above 36 years not to be significant; the quality of
evidence was low.
Two studies (Lai 2007, Kumar 2008) investigated the predictors of current fibrosis in people who
were HBeAg-positive in the immune-active phase. One showed that an increase in ALT group to 1–
1.5 x ULN was a significant independent predictor; the other showed a level above 40 IU/L to be a
significant predictor on univariate analysis; the evidence was of low quality. Age, as a continuous
variable, was an independent predictor (low quality of evidence).
Four studies (Papatheodoridis 2008A, Lai 2007, Kumar 2008, Lee 2011) investigated predictors of
current fibrosis in people who were HBeAg-negative in the immune-escape phase: two showed that
HBV DNA levels above 20 000 IU/mL were independent predictors of current fibrosis, but one study
showed levels between 2000 and 20 000 IU/mL were not significant predictors; the evidence was of
moderate quality. One study showed that 9 log10 copies/mL was an independent predictor of
necroinflammation (moderate quality of evidence). For ALT as a predictor, two studies gave
conflicting information: in one, an ALT level above a threshold of 40 IU/L was a significant
independent predictor, in another a change to 1–1.5 x ULN was not significant (low quality of
evidence). Age above 30 years was a significant independent predictor in one study (moderate
quality of evidence).
In six studies (Chen 2010B, Lai 2007, Kumar 2008, Seo 2005, Göbel 2011, Zheng 2012) in people with
mixed HBeAg status, HBV DNA levels above 100 000 copies/mL (20 000 IU/mL) had conflicting
results. One showed that this threshold was an independent predictor of current fibrosis, the other
did not (moderate quality of evidence). An ALT threshold of 40 IU/L was a significant independent
predictor (persistently or intermittently above the threshold on at least three occasions) compared
with persistently normal ALT (high quality of evidence). Age above 30 years was not a significant
predictor of current fibrosis, but age above 50 years was, in comparison with age below 30 years
(high quality of evidence).
There was no evidence in children.
Main conclusions/further implications: HBV DNA levels <20 000 IU/mL and ALT levels above 1 x ULN
may be predictive thresholds for initiation of antiviral treatment.
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INTRODUCTION
Decisions regarding hepatitis B treatment are usually made on the basis of clinical features, levels of
serum ALT and HBV DNA and, when available, liver histology.
Prospective studies have provided reliable estimates of the rate of progression of HBV-related liver
disease. Age, gender, ALT levels, viral factors including serum HBV DNA level, HBV genotype and HBV
pre-core/core promoter variants have been shown to influence disease progression. Quantifying
serum HBV DNA levels, a key measure of the success of antiviral therapy for chronic hepatitis B, has
also been revolutionized. A decade ago, non-PCR-based assays with a lower limit of detection (LLOD)
>100 000 copies/mL (~20 000 IU/mL) were still used in many countries and PCR assays available at
that time had an LLOD around 1000 copies/mL (~200 IU/mL). Real-time PCR assays with LLODs of
10–30 IU/L are now widely used for monitoring the response to antiviral therapy. In comparative
studies of antiviral potency, we have used the Dakin formula (Dakin 2010) to correct for differences
in LLOD.
The past decade has also witnessed studies questioning the definition and meaning of normal ALT
level. Studies of blood donors and persons being evaluated for living liver donation found that
healthy persons who test negative for hepatitis B and C and who denied regular alcohol drinking and
use of potentially hepatotoxic medications have ALT levels well below the upper limit of normal
(ULN) determined by clinical diagnostic laboratories (Lee 2010, Prati 2002). Support for lowering the
ULN for ALT has also been derived from studies showing that patients with CHB with ALT levels
within the normal range defined by diagnostic laboratories can have inflammation and fibrosis on
liver biopsy (Kim 2004).
The decision to initiate antiviral therapy is clear in patients who present with life-threatening liver
disease: acute liver failure, decompensated cirrhosis, and severe exacerbations of CHB (defined as
ALT flares accompanied by jaundice and/or coagulopathy). In these patients, treatment acts as a
bridge to liver transplantation. Additionally, starting antiviral treatment early in advanced liver
failure will prevent recurrence of HBV infection in patients who ultimately need a liver transplant.
The decision to initiate antiviral therapy is also obvious in patients with compensated cirrhosis
although the recommended HBV DNA cut-off levels for initiating treatment differ across professional
society guidelines (EASL 2009, Liaw 2008, Lok 2009).
In patients who have not progressed to cirrhosis, the decision regarding when to start treatment is
based on levels of ALT, HBV DNA and liver histology. Not all patients with CHB will have raised levels
of ALT. In particular, during the immune-tolerant phase of the disease, there will be HBeAg positivity
and high levels of HBV replication but normal or low levels of aminotransferases. Patients are highly
infectious during this stage but will have little or no liver necroinflammation and very slow
progression to fibrosis (Fattovich 2003, Lok 2007). Only later in the course of the disease will
patients enter the immune-reactive HBeAg-positive phase with continuing HBeAg positivity but with
the immune response leading to a reduction in HBV replication at the risk of increased
necroinflammation. During this phase of disease, the risk of progression of fibrosis will be much
higher but with an associated higher predilection for HBeAg loss and seroconversion. Targeting
treatment to the correct phase of CHB disease is important to ensure that treatment is delivered
when the chance of seroconversion is maximal or when the risks of progression to fibrosis are
greatest during the immune-clearance or immune-escape phase. Appropriate longitudinal follow up
is crucial in evaluating the starting point for treatment. This includes assessment of the severity of
liver disease, measurements of viral load, the incidence of coinfections with viruses such as hepatitis
D, hepatitis C or HIV, and the degree of liver necroinflammation and fibrosis.
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Review question: What are the thresholds (e.g. HBV DNA, ALT levels) for starting treatment after
initial diagnosis of and pre-therapeutic tests for CHB?
The question aimed to address directly which thresholds determine when further assessment is
required (e.g. through invasive or non-invasive diagnostic techniques) or when treatment should be
initiated.
The review investigates several aspects of thresholds, depending on the phase of hepatitis B:



For people who are in the immune-tolerant phase or people who are inactive carriers, ALT and
HBV DNA levels are used to indicate changes in phase and the likely existence of fibrosis (i.e.
diagnosis).
For people who are in the immune-active phase (HBeAg-positive) or in the immune-escape
phase (HBeAg-negative), ALT and HBV DNA levels are used to determine likely future
progression of liver disease and therefore indications for treatment (i.e. prognosis).

The question can thus be considered to be about both diagnostic and prognostic predictors, but the
reviewing framework is similar.
Table 1. Predictor framework of review question
Protocol
Population
Predictive factor(s)
Outcomes

Children, young people and adults with CHB infection
 Thresholds of detectable HBV DNA
 Thresholds of normal or abnormal ALT levels
Indication for management of CHB (treatment and further
investigations)

The following test outcomes were considered to represent indications for management:
 Histology
o Fibrosis on liver biopsy (F ≥2 by METAVIR; or ≥3 on Knodell/Ishak)
o Inflammation on liver biopsy (Knodell index >1)
 Biological markers
o Combination of markers indicating active disease.
We note at the outset of this review that HBV DNA thresholds may be reported as copies/mL or
IU/mL. The conversion factor is 1 IU/mL ≈5.3 copies/mL, but generally a threshold of 2000 IU/mL is
taken to correspond to 10 000 copies/mL (or 4 log10 copies/mL).
The ULN for ALT values is understood to mean a threshold of 40 IU/L or, more recently, 30 IU/L for
males and 19 IU/L for females.

CLINICAL EVIDENCE
We searched for studies that examined different thresholds of HBV DNA and ALT for the
management of CHB. Fourteen studies (Chu 2007, Nakazawa 2011, Chu 2010, Papatheodoridis
2008A, Lin 2007A, Montazeri 2010, Park 2012B, Kumar 2008, Lee 2011, Chen 2010B, Lai 2007, Seo
2005, Göbel 2011, Zheng 2012) were identified and included in this review. Some studies reported
results for more than one HBeAg phase. The majority of studies carried out multivariable analyses;
however, some did not report covariates included in the models. Multivariable analyses allow the
5|Page
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independent predictors to be determined and so more reliance is placed on the results from these
analyses.
The evidence is reviewed separately for people in different phases of CHB, although some studies
report results for a mixed population of HBeAg-positive and -negative persons.

DATA SYNTHESIS AND QUALITY ASSESSMENT FOR PROGNOSTIC REVIEWS
Odds ratios (ORs), risk ratios (RRs) or hazard ratios (HRs), with their 95% confidence intervals (95%
CI) for the effect of the pre-specified prognostic factors were extracted from the papers. Studies
with a lower risk of bias were preferred, taking into account the analysis and the study design; in
particular, prospective cohort studies that reported multivariable analyses, which included key
confounders as identified at the protocol stage for that outcome. A narrative summary of results
from univariate analyses was also given, highlighting the very high risk of bias as there was a high
chance of unknown real effect due to lack of controlling for potential confounders. Data were not
combined in meta-analyses for prognostic studies.
For prognostic studies, quality was assessed using the checklist for prognostic studies (NICE
Guidelines manual 2009). The quality rating (low, high, unclear) was derived by assessing the risk of
bias across six domains; selection bias, attrition bias, prognostic factor bias, outcome measurement
bias, control for confounders and appropriate statistical analysis, with the last four domains being
assessed per outcome. More details about the quality assessment for prognostic studies are shown
below:
1. The study sample represents the population of interest with regard to key characteristics –
population with hepatitis B, source of sample and inclusion/exclusion criteria adequately
described.
2. Loss to follow up is unrelated to key characteristics, sufficient to limit potential bias – reasons for
loss to follow up adequately described.
3. The prognostic factor of interest is adequately measured in study participants.
4. The outcome of interest is adequately measured in study participants.
5. Important potential confounders are appropriately accounted for.
6. The statistical analysis is appropriate for the design of the study, limiting potential for the
presentation of valid results.
In the field of prognosis, longitudinal cohort studies initially provide high confidence. The reason is
that eligibility criteria for randomized controlled trials (RCTs) usually include filters (e.g. restrictions
in age, comorbidity, drug intolerance) that exclude patients who are relevant to the prognostic
question. Further, eligible patients may decline to participate in an RCT, and their reasons for
declining may be related to their prognosis.
Depending on the study design and presence of these limitations, confidence is ultimately
designated as high, moderate, low or very low.

EVIDENCE STATEMENTS
Clinical evidence statements
One study (Chu 2007) in patients who were HBeAg-positive and in the immune-tolerance phase
showed that ALT levels above 5 x ULN was a significant independent predictor of future reactivation
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in comparison with levels below 2 x ULN; intermediate levels (2–5 x ULN) were not significant. The
evidence was of moderate quality. Age above 40 years in comparison with below 40 years was also a
significant independent predictor.
Six studies (Nakazawa 2011, Chu 2010, Papatheodoridis 2008A, Lin 2007A, Montazeri 2010, Park
2012B) investigated independent predictors of future active hepatitis in people who were HBeAgnegative inactive carriers. Values of HBV DNA above thresholds ranging from 5 log10 copies/mL
(20 000 IU/mL) to 2.9 log10 copies/mL (4200 IU/mL) were significant independent predictors. The
quality of evidence was moderate. Only one study gave data on ALT, in which 21–40 IU/L in
comparison with below 20 IU/L was a significant independent predictor; the evidence was of low
quality. The evidence was inconsistent for age as a predictor: one study reported age above 30 years
was an independent predictor; another study found age above 36 years not to be significant; the
quality of evidence was low.
Two studies (Lai 2007, Kumar 2008) investigated predictors of current fibrosis in people who were
HBeAg-positive in the immune-active phase. One showed that an increase in ALT level to 1–1.5 x
ULN was a significant independent predictor; the other showed a level above 40 IU/L to be a
significant predictor on univariate analysis; the evidence was of low quality. Age as a continuous
variable was an independent predictor (low quality of evidence).
Four studies (Papatheodoridis 2008A, Lai 2007, Kumar 2008, Lee 2011) investigated the predictors of
current fibrosis in people who were HBeAg-negative in the immune-escape phase: two showed that
HBV DNA levels above 20 000 IU/mL were independent predictors of current fibrosis, but one study
showed that levels between 2000 and 20 000 IU/mL were not significant predictors; the evidence
was of moderate quality. One study showed that 9 log10 copies/mL was an independent predictor of
necroinflammation (moderate quality of evidence). For ALT as predictor, two studies gave conflicting
information: in one, an ALT level above a threshold of 40 IU/L was a significant independent
predictor, in another a change to 1–1.5 x ULN was not significant (low quality of evidence). Age
above 30 years was a significant independent predictor in one study (moderate quality of evidence).
In six studies (Chen 2010B, Lai 2007, Kumar 2008, Seo 2005, Göbel 2011, Zheng 2012) among people
with mixed HBeAg status, HBV DNA levels above 100 000 copies/mL (20 000 IU/mL) had conflicting
results; one showed that this threshold was an independent predictor of current fibrosis, the other
did not (moderate quality of evidence). An ALT threshold of 40 IU/L was a significant independent
predictor (persistently or intermittently above the threshold on at least three occasions) compared
with persistently normal (high quality of evidence). Age above 30 years was not a significant
predictor of current fibrosis, but age above 50 years was, in comparison with age below 30 years
(high quality of evidence).
There was no evidence in children.

Adults with CHB infection in the immune-tolerance phase (HBeAg-positive, ALT normal, HBV DNA
levels high, liver biopsy normal)
Table 2. Summary characteristics of included studies
Study design

Patient characteristics

Chu 2007

Immune-tolerance phase

Prospective
N=133
Taiwan

HBeAg (+) patients with
normal ALT levels (0–36
IU/L)
Majority were genotype B

Predictive factors
 Maximal ALT
levels during
immuneclearance phase

Outcomes
Hepatitis reactivation
following HBeAg
seroconversion (defined as >2
x ULN ALT + HBV DNA >1.4 x
5
10 copies/mL)
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Thresholds: ALT
One prospective cohort study (Chu 2007) was conducted in 133 HBeAg-positive patients with normal
ALT (≤36 IU/L) (in the immune-tolerant phase). Cox proportional hazards multivariable analysis was
carried out on the basis of variables that had P values ≤0.1 on univariate analysis; there were five
covariates and 26 events, giving a ratio of events to covariates of 5.2. The study found that people
with an ALT level above 5 x ULN during the immune-tolerance phase, in comparison with people
with an ALT level below 2 x ULN, were significantly associated with hepatitis reactivation (defined as
ALT >2 x ULN and HBV DNA >1.4 x 105 copies/mL) at a minimum of one year following HBeAg
seroconversion (mean follow up 5.8 years [SD 4.2]) (Table 3). The category 2–5 x ULN was not
significantly associated with reactivation, in comparison with <2 x ULN; there were similar numbers
of patients in each category. Other significant factors on multivariable analysis were male gender,
genotype B (versus C) and age at HBeAg seroconversion. The evidence was considered to be of
moderate quality.
Table 3. Thresholds of ALT levels for hepatitis reactivation during the immune-tolerance phase at a
minimum of 1 year of follow up

Multivariable analysis*▪
Threshold of ALT during HBeAgpositive (immune-clearance)
phase
<2 x ULN
2–5 x ULN
>5 x ULN

Hazard ratio (95% CI)

P value


1 (referent)
2.75 (95% CI 0.89–8.47)
3.57 (95% CI 1.22–10.46)

0.08
0.02

*Cox proportional hazards regression models
▪ Multivariable model included gender, genotype, two ALT categories and age at HBeAg seroconversion, factors
significant (P<0.1) on univariate analysis.

Adults with CHB infection in the inactive-carrier phase (immune-control phase) (HBeAg-negative,
ALT normal, low HBV DNA levels, normal liver biopsy)

Summary characteristics of included studies
Table 4. Included studies in HBeAg-negative patients in the inactive-carrier phase

Included studies
Study design
Nakazawa 2011
Prospective
N=104
Japan

Patient characteristics

Predictive factors

Outcomes

HBeAg (-), HBeAg (+)
with normal ALT levels
(<40 IU/L) for at least 6
months

 ALT
 HBV DNA

Hepatic reactivation
(defined as ALT ≥60
IU/L, or at least >1.5 x
ULN)

Length of follow up:
mean 6.4 years
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Included studies
Study design
Chu 2010
Retrospective
N=250
Taiwan

Papatheodoridis
2008A
Retrospective
N=434
Greece

Lin 2007A
Prospective
N=414
Taiwan

Montazeri 2010
Prospective
N=132
Iran

Park 2012B
Prospective
N=104
Korea

Patient characteristics

Predictive factors

Outcomes

HBeAg (-), anti-HBe (+),
persistently normal ALT
(≤36 IU/L) at least once
every 6–12 months for
≥10 years

 HBV DNA
(lowest limit of
detection = 200
copies/mL)

Active hepatitis
(defined as HBsAg (+),
anti-HBe (+),
persistently abnormal
ALT 2 x ULN, HBV
DNA >104 copies/mL)

Histological
 HBV DNA
(lowest limit of detection indication for
Inactive: persistently
treatment
= 400 copies/mL)
normal ALT and HBV
(grade ≥7 and/or
DNA 2000–20 000 IU/mL
equivalent stage,
according to the
Ishak scoring)
HBeAg (-), anti-HBe (+),
High normal ALT
 HBV DNA
persistently normal ALT (lowest limit of detection (0.5–1 x ULN)
(<40 and <30 IU/L for
= 100 copies/mL)
men and women) for
≥2years
Length of follow up:
regular follow up >1 year
Majority (~78%)
after enrolment
genotype B
HBeAg (-), anti-HBe (+),
 HBV DNA (lowest limit Knodell scoring:
persistently normal ALT
Histological disease
of detection = 5.8
(<40 IU/L) for 12 months
(defined as total HAI
IU/mL)
score ≥5)
 ALT
Majority Asians
Significant fibrosis
Length of follow up:
followed 3 months after (defined as stage ≥2)
Significant
baseline liver biopsy
inflammation
(defined as grade ≥4)
HBeAg-negative;
Viral reactivation
 HBV DNA
inactive carriers or
(DNA over 2000
a) <850 IU/mL
HBeAg-negative chronic
IU/mL and/or ALT
b) >850 IU/mL
hepatitis (reactivation)
over 40 U/L)
 HBsAg levels
a) <850 IU/mL
 b) >850 IU/mL
HBeAg (-)

Summary results
Threshold: HBV DNA
One retrospective study (Chu 2010) was conducted in 250 asymptomatic HBeAg-negative, anti-HBepositive patients with persistently normal ALT (≤36 IU/L) (inactive-carrier phase) to investigate
predictors of the presence of active hepatitis (persistently abnormal ALT 2 x ULN and HBV DNA
>10 000 copies/mL); 36% of the inactive carriers had HBV DNA levels above 10 000 copies/mL. A
total of 75 carriers (52 men and 23 women) had persistently normal ALT levels, according to the
AASLD revised criteria of ALT of ≤30 IU/L in men and ≤19 IU/L in women and 43% of them had HBV
DNA levels >10 000 copies/mL (Table 5).
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Multivariable logistic regression analysis was carried out in the subset of the population with HBV
DNA levels above 10 000 copies/mL (N=90), based on variables that had P values <0.1 on univariate
analysis; there were four covariates but it was unclear how many patients had active hepatitis. Other
significant predictors were male gender and basal core promoter T1762/A1764.

4

Table 5. Thresholds of HBV DNA levels in anti-HBe-positive carriers with HBV DNA >10 copies/mL for active
infection*

N=90
HBV DNA levels
104–105 copies/mL
>105 copies/mL

Adjusted OR (95% CI)

P value

1.0
21.5 (8.4–55.4)

<0.0001

*multiple logistic regression – covariates gender, genotype C versus B, basal core promoter
Another prospective study (Lin 2007A) was conducted in 414 HBeAg-negative/anti-HBe-positive carriers
(majority with genotype B) who had persistently normal ALT (40 IU/L for men and 30 IU/L for women) (inactive
carriers) for at least 2 years. Multivariable logistic regression analysis was conducted based on eight covariates
to predict the presence of high-normal ALT, which was considered a surrogate marker of progression (and
therefore constituting high risk of bias); there were 238 events. The results showed that the threshold of HBV
DNA ≥10 000 copies/mL was significantly associated with high-normal ALT (defined as 0.5–1 x ULN).
Table 6. Results of a multivariable analysis of HBV DNA levels with high-normal ALT (0.5–1 x ULN) status at
follow up

HBV DNA level
<4 log10
≥4 log10
Age
<30 years
30–39 years
40–49 years
≥50 years

OR (95% CI)

P value

1.0 (referent)
1.83 (1.07–3.13)

0.027


1
2.43 (95% CI 1.18–5.03)
4.22 (95% CI 1.99–8.93)
4.06 (95% CI 1.69–9.78)

0.016
<0.001
0.002

*adjusted for gender, age, genotype (C versus B), pre-core 1896, basal core promoter 1762/1764

Other significant predictors were: male gender and age over 30 years (Table 6).
Another prospective study (Montazeri 2010) was conducted in 132 HBeAg-negative, anti-HBepositive patients (majority Asians) with persistently normal ALT (<40 IU/L) (inactive carriers) for 12
months. Multivariable analysis found that the threshold of HBV DNA ≥2.9 log10 copies/mL at
baseline was significantly associated with the presence of histological disease [HAI ≥5 (N=50),
necroinflammation (N=53), fibrosis (N=40)] (Table 7). The threshold of 2.9 log10 IU/mL was chosen
based on the observed median values of the data, and this was confirmed by analysis of the receiver
operating characteristics curve (optimal value 2.94 log10 IU/mL). There were three covariates, so the
ratio of events/covariates is more than 10 for each outcome.

Table 7. Thresholds of HBV DNA for identifying histological disease, based on the Knodell scoring system*
HBV DNA (log10

Total score

P value

Adjusted OR (95% CI)
Necro
P value

Fibrosis

P value
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IU/mL)

(HAI) ≥5
(N=50, 38%)

Adjusted OR (95% CI)
inflammation
(grade ≥4)
(N=53, 40.2%)

(stage ≥2)
(N=40, 30.3%)

<2.9 (4467 copies) 1.0
1.0
1.0
≥2.9
5.43 (2.4–12.3) <0.0001
3.47 (1.58–7.47) 0.02
4.23 (1.81–9.85) <0.0001
*multivariable binary regression analysis – covariates were age (above and below 36 years), gender and HBV
DNA level

None of the other predictors were significant; age above versus below 36 years (the median) had an
odds ratio of 1.98 (95% CI 0.89–4.38).
The study also followed 132 patients for a median period of 57 months (range 18–106); 61 patients
had a repeat biopsy. Unadjusted odds ratios for an increase from baseline in total HAI of ≥2 were:
 Change from baseline in HBV DNA above versus below the median of 2.67 log10 IU/mL: OR 4.65
(95% CI 1.5–14.6).
 Increase from baseline of HBV DNA log score of ≥1 unit: OR 4.53 (95% CI 1.2–17.5).
It is noted that for this outcome the patients were selected – those who agreed to have a second
biopsy.
A prospective study (Nakazawa 2011) in 104 asymptomatic HBeAg-negative carriers with persistently
normal ALT (<40 IU/L) found that hepatitis reactivation (ALT ≥60 IU/L or ≥1.5 x ULN) occurred in
13.5% of the patients (N=14) during a mean follow up time of 6.4 years. Multivariable analysis
showed that a threshold of HBV DNA ≥100 000 copies/mL was significantly related to future
hepatitis reactivation, and there were two covariates. This was still a small number of events, so
likely to be at high risk of bias.

Table 8. Thresholds of HBV DNA for future hepatitis reactivation*

HBV DNA (log10 copies/mL)
<5 (N=93)
≥5 (N=11)

Hazard ratio (95% CI)

P value

1.0
3.43 (1.14–10.31)

0.028

* multivariable Cox proportional hazards regression analysis – the other covariate was ALT level

A prospective study (Park 2012B) was conducted in 104 adult treatment-naïve patients with chronic
HBV infection (HBsAg-positive for at least 6 months); patients were HBeAg-negative/anti-HBepositive, HBV genotype C, and had had normal ALT (≤40 IU/mL) and HBV viral loads <2000 IU/mL for
at least 12 months. The study examined the association between HBV DNA levels and reactivation of
HBV replication (defined as DNA >2000 IU/mL and ALT >40 IU/L). At the end of follow up (median 39
(range 36–42) months), there were 31 persons with HBeAg-negative chronic hepatitis (reactivation)
whose HBV DNA or ALT levels had ever exceeded the previous standards. On multivariable analysis,
HBV DNA (>850 IU/mL versus <850 IU/mL) had an OR of 14.90 (95% CI 5.00–44.41), P<0.001; there
were 31 events. HBsAg (log10 IU/mL) was also a significant predictor. The quality of the study was
rated as being at moderate risk of bias.
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Table 9. Thresholds of HBV DNA for future hepatitis reactivation*

HBV DNA (log10 copies/mL)
<850 IU/mL (N=73)
≥850 IU/mL (N=31)

Odds ratio (95% CI)

P value

1.0
14.90 (95% CI 5.00–44.41)

0.01

* multivariable logistic regression analysis

Threshold: ALT
One prospective study (Montazeri 2010) in 132 HBeAg-negative, anti-HBe-positive patients with
persistently normal ALT (<40 IU/L) for 12 months (in inactive-carrier phase) only reported univariate
analyses: the threshold of ALT levels at 23 IU/L at baseline was not significantly associated with
either type of histological disease progression (HAI>=5, necroinflammation, fibrosis) at baseline. The
threshold of 23 IU/mL was selected on the basis of the observed median values of the data.
A prospective study (Nakazawa 2011) of 104 asymptomatic HBeAg-negative carriers with
persistently normal ALT (<40 IU/L) (in inactive-carrier phase) examined the association between high
normal ALT versus low normal ALT and future hepatitis reactivation (ALT ≥60 IU/L or ≥1.5 x ULN).
During a mean follow up time of 6.4 years, hepatitis reactivation occurred in 13.5% of the patients
(N=14). Multivariable analysis showed that the threshold of ALT level at 21–40 IU/mL could
significantly identify patients who experienced quicker future hepatitis reactivation (
Table 10). The small number of events is likely to put the study at higher risk of bias, but the use of a
time-dependent analysis is good.

Table 10. Thresholds of ALT for future hepatitis reactivation*
Hazard ratio (95% CI)

P value

ALT (IU/L)
≤20 (N=60)
1.0
21–40 (N=44)
18.43 (95% CI 2.38–142.7)
<0.005
* multivariable Cox proportional hazards regression analysis – covariates are HBV DNA and ALT

Adults with CHB infection in the immune-active phase (HBeAg-positive, ALT elevated or
fluctuating, HBV DNA levels moderate, liver biopsy – active inflammation)

Summary characteristics of included studies
Table 11. Included studies in HBeAg-positive patients

Study design
Lai 2007
Retrospectiv
e
N=193
USA

Population
HBeAg (+),
with HBV
DNA >10 000
copies/mL

Predictive factors
 ALT levels:
a) Persistently normal (<40 IU/L)
b) 1–1.5 x ULN
c) >1.5 x ULN
Further subgroups:
Low normal (0–25 IU/L)
High normal (26–40 IU/L)

Outcomes
Fibrosis (defined as stage 2–
4 by METAVIR)
Significant inflammation
(defined as grade 2–3)
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Study design
Kumar 2008
Prospective
N=1387
India

Population
HBeAg (+)
>50%
genotype D

Predictive factors
 ALT levels
a) Persistently normal (≤40 IU/L)
b) Persistently elevated ALT (>40
IU/L)
c) Intermittently elevated ALT
(>40 IU/L)

Outcomes
Significant fibrosis (defined
as F≥2)/inflammation
(Knodell index)

Summary results
Threshold ALT
A retrospective cross-sectional study (Lai 2007) was conducted in 110 HBeAg-positive patients (and
82 HBeAg-negative patients) with HBV DNA ≥10 000 copies/mL. Stratified multivariable analysis for
the HBeAg-positive patients was based on variables that were significant on univariate analysis;
there were four covariates but the number of events was unclear in this population.
Patients were divided into three ALT groups: persistently normal (< 1 x ULN), ALT 1–1.5 x ULN and
ALT >1.5 ULN.
The analysis showed that higher ALT levels were significantly associated with a diagnosis of both
significant fibrosis (METAVIR ≥F2) and inflammation (METAVIR grade 2–3) (
Table 12). The study stated that the predictive factor was “increasing ALT” or “moving from one ALT
category to the next”, which suggests it may be a continuous variable, but this was not clear.
Table 12. Thresholds of ALT levels for identifying significant fibrosis and inflammation (Lai 2007)*
ALT group
ALT group

Significant fibrosis
Increase in ALT group
Significant inflammation
Increase in ALT group

Multivariable OR (95% CI)
1.77 (95% CI 1.02–3.07)

P values
0.04

1.89 (95% CI 1.08–3.29)

0.026

*multivariable logistic regression model adjusted for age, grade of inflammation, ALT group and alcohol intake

The study appeared to be a retrospective cross-sectional study, i.e. predicting current liver disease.
The population was from chart records of patients who had HBV DNA >10 000 copies/mL. It was
considered to be at high risk of bias.
Other significant predictors were: grade of fibrosis/stage of inflammation and age: OR 1.07 (95% CI
1.01–1.14) per year.
A prospective cohort study (Kumar 2008) included 603 asymptomatic HBeAg-positive patients who
had been followed for at least 1 year. Patients were divided into three categories: those who had
persistently normal ALT levels (at least three ALT values ≤40 IU/L in the previous year and normal at
the last follow up); those with intermittently elevated ALT (at least three ALT values >40 IU/L at any
time during the previous year) and persistently elevated ALT (at least three ALT values >40 IU/L
during the previous year and elevated at the last follow up or on starting treatment. Categorization
was also carried out using updated criteria: threshold of 30 IU/L for males and 19 IU/L for females.
The study investigated the effect of ALT group on the diagnosis of fibrosis.


39.7% of those with persistently normal ALT had fibrosis stage ≥2;
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65.1% of those with persistently or intermittently elevated ALT (>40 IU/L) had fibrosis stage ≥2.

Table 13. Distribution of fibrosis stages in persistently normal and persistently/intermittently elevated ALT
levels
HBeAg (+)
F≥2 (N=360)
F<2
P value
Persistently/intermittently elevated ALT (>40 IU/L) (N=508) 331 (65.1%)
177 (34.9%)
Persistently normal ALT (<40 IU/L) (N=73)
29 (39.7%)
44 (60.3%)
≤0.001

This gives an unadjusted odds ratio of 2.84 (95% CI 1.72–4.69) for the prediction of fibrosis in people
with persistently or intermittently elevated ALT versus persistently normal ALT for a risk of 40% in
people with persistently normal ALT levels.
Multivariable logistic regression was reported for people who were HBeAg-positive and -negative,
based on five factors significant on univariate analysis and there were 360/603 patients with fibrosis
levels of F2 and above. Further details are given in section 0.
Adults with CHB infection in the immune-escape phase (HBeAg-negative, ALT elevated or
fluctuating, HBV DNA levels moderate, liver biopsy – active inflammation)
Summary characteristics of included studies
Study design

Patient
characteristics

Predictive factors

Outcomes

Papatheodoridis
2008A
Retrospective
N=434
Greece
Lai 2007

HBeAg (-)
Active: elevated
ALT and
detectable HBV
DNA
HBeAg (-), with
HBV DNA >10 000
copies/mL

 HBV DNA
(lowest limit of
detection = 400
copies/mL)

Histological indication for
treatment
(grade ≥7 and/or equivalent
stage, according to Ishak
scoring)
Significant fibrosis (stage 2–4 by
METAVIR)

Retrospective
N=193
USA

Kumar 2008
Prospective
N=1387
India

HBeAg (-)

Lee 2011
Retrospective
N=136
Taiwan

HBeAg (-)

>50% genotype D

 ALT levels
a) Persistently normal (<40
IU/L)
b) 1–1.5 x ULN
c) >1.5 x ULN
Further subgroups:
Low normal (0–25 IU/L)
High normal (26–40 IU/L)

Significant inflammation (grade
2–3)

 ALT
a) Persistently normal
(≤40 IU/L)
b)
Persistently/intermittently
elevated ALT (>40 IU/L)
Length of follow up:
 ≥1 year

Significant fibrosis (defined as
F≥2)/inflammation (Knodell
index)

 HBV DNA >20 000 IU/mL
 HBV DNA >1 000 000
IU/mL
 ALT >80 IU/L

Significant fibrosis (defined as
≥2 on Ishak scoring system)
Significant inflammation (Ishak
grade ≥7)

14 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015

Summary results
Thresholds: HBV DNA
A retrospective study (Papatheodoridis 2008A) was conducted in 399 treatment-naïve HBeAgnegative patients with detectable HBV DNA and elevated ALT (on at least two occasions) and
investigated the predictive ability of HBV DNA levels for determining histological indication for
treatment (defined as Ishak grading ≥7 and/or stage ≥2 by liver biopsy). Three hundred thirty-three
of 399 patients showed histological indication for treatment and the proportion was lowest in those
with HBV DNA <2000 IU/mL (10.5%). Multivariable logistic regression analysis based on at least three
covariates indicated that the threshold of HBV DNA of 200 000 IU/mL was found to be significantly
associated with histological indication for treatment compared with <2000 IU/mL; however, the
thresholds of 2000 to 20 000 and 20 000 to 200 000 were not significantly associated (
Table 14).
Table 14. Thresholds of HBV DNA levels for histological indication for treatment (Ishak grading score ≥7
and/or stage ≥2)*
Frequency, (%)
(N=399)

Adjusted OR (95% CI)

P value

HBV DNA (IU/mL)
Trend <0.001
80 to <2000
42 (10.5)
1 (referent)
2000 to <20 000
63 (15.8)
1.6 (95% CI 0.6–4.2)
0.30
20 000 to <200 000
91 (22.8)
2.2 (95% CI 0.9–5.4)
0.098
>200 000
203 (50.9)
4.9 (95% CI 2.0–11.6)
<0.001
Abnormal ALT on
2.1 (95% CI 1.1–4.2)
0.037
the day of biopsy
(>40 IU/L)
Age, years
Trend <0.001
<30

1 (referent)
30–44
0.008
2.9 (95% CI 1.3–6.4)
45–59
<0.001
10.5 (95% CI 4.3–25.8)
≥60 years
<0.001
20.5 (95% CI 6.6–63.4)
*multivariable logistic regression – covariates included age and higher ALT levels.
Other significant factors were abnormal ALT on the day of liver biopsy and age (see Table 14).

Subgroup of patients with persistently normal ALT
In an additional group of 35 treatment-naïve HBeAg-negative patients with detectable HBV DNA
(2000–20 000 IU/mL) and persistently normal ALT, it was found that 82.9% (29/35) of those with
HBV DNA 2000–20 000 IU/mL showed histological indication for treatment (Ishak grading ≥7 and/or
stage ≥2 by liver biopsy).
Table 15. Distribution of fibrosis according to HBV DNA level among a subgroup of patients with
persistently normal ALT based on the 40 IU/L cut-off and the updated cut-off criteria
HBeAg (-)

N with liver biopsy

HBV DNA <5 log copies
<40 IU/L (N=75)
M: <30 IU/L
F: <19 IU/L
(N=27)
29 (38.7%)
12 (44.5%)

HBV DNA <4 log copies
<40 IU/L
M: <30 IU/L
(N=52)
F: <19 IU/L
(N=19)
9 (17.3%)
4 (21%)

15 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
HBeAg (-)
Any fibrosis, N (%)
Inactive liver disease (HAI <3
and fibrosis stage ≤1), N (%)
Active liver disease (HAI ≥3
and fibrosis stage ≥2), N (%)

HBV DNA <5 log copies
15 (51.7)
8 (66.7)
23 (79.3)
9 (75)

HBV DNA <4 log copies
6 (66.7)
2 (50)
7 (77.8)
3 (75)

6 (20.7)

2 (22.2)

3 (25)

1 (25)

A retrospective study (Lee 2011) of 136 treatment-naïve patients with chronic HBV infection (HBsAgpositive), who were negative for HBeAg for at least 6 months and had elevated serum ALT (≥40 U/L,
1 x ULN) recorded at least 1 month apart and HBV DNA >2000 IU/mL found a significant relationship
between raised HBV DNA levels and both hepatic fibrosis (defined as ≥2 on Ishak scoring system;
cut-off >20 000 IU/mL) and hepatic necroinflammation (Ishak grade ≥7; cut-off >109 IU/mL) in
multivariable analysis. Raised ALT (>80 U/L) was also associated with necroinflammation in
multivariable analysis. The study is of moderate quality (retrospective; appropriate multivariable
analysis).
Table 16. Thresholds of HBV DNA levels for identifying significant fibrosis and inflammation (Lee 2011)*
HBV DNA level
HBV DNA level
ALT level

Significant fibrosis
>20 000 versus ≤20 000 IU/mL
Significant inflammation
9
9
> 10 versus ≤10 IU/mL
>80 IU/L versus < 80 IU/L

Multivariable OR (95% CI)
4.60 (95% CI 1.39–15.17)

P values
0.012

3.21 (95% CI 1.26–8.17)
9.92 (95% CI 1.21–81.63)

0.014
0.033

*multivariable logistic regression model adjusted for BMI, AST and platelets

Thresholds: ALT
A prospective study (Kumar 2008) was conducted in 784 asymptomatic HBeAg-negative patients (majority
were genotype D) with a follow up time of at least 1 year. Patients were divided into three categories: those
who had persistently normal ALT levels (at least three ALT values ≤40 IU/L in the previous year and normal at
the last follow up); those with intermittently elevated ALT (at least three ALT values >40 IU/L at any time
during the previous year) and persistently elevated ALT (at least three ALT values > 40 IU/L during the previous
year and elevated at the last follow up or on starting treatment. Categorization was also carried out using
updated criteria: threshold of 30 IU/L for males and 19 IU/L for females. The study investigated the effect of
ALT group on the diagnosis of fibrosis.




13.8% of those with persistently normal ALT had fibrosis stage ≥2;
19.2% of those with persistently normal ALT, defined by the updated cut-off criteria (M: 30 IU/L; F: 19
IU/L) (N=26), had fibrosis stage ≥2;
63.9% of those with persistently or intermittently elevated ALT (>40 IU/L) had fibrosis stage ≥2.

Table 17. Distribution of fibrosis stages according to different ALT groups, based on the 40 IU/L cut-off
HBeAg (-)

F≥2

F<2

P value

Persistently/intermittently elevated ALT (>40 IU/L) (N=634)
Persistently normal ALT (<40 IU/L) (N=58)

405 (63.9)
8 (13.8)

229 (36.1)
50 (86.2)

<0.001
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This gives an unadjusted OR of 11.05 (95% CI 5.15–23.72), risk for normal ALT levels = 14% (8/58). It
is noted that 34 (5%) liver biopsy specimens were not available for the persistently elevated group,
but half were missing (58) in the persistently normal group. This puts this analysis at high risk of bias.
Multivariable logistic regression was reported for people who were HBeAg-positive and -negative,
based on five factors significant on univariate analysis and there were 360/603 patients with fibrosis
levels of F2 and above. Further details are given below (Adults with CHB infection [mixed HBsAg
status]).
A retrospective cross-sectional study (Lai 2007) was conducted in 110 HBeAg-positive patients (and
82 HBeAg-negative patients) with HBV DNA ≥10 000 copies/mL. Stratified multivariable analysis for
the HBeAg-negative patients was based on variables that were significant on univariate analysis;
there were four covariates but the number of events was unclear in this population.
Patients were divided into three ALT groups: persistently normal (<1 x ULN), ALT 1–1.5 x ULN and
ALT >1.5 ULN. The analysis showed that higher ALT levels were not significantly associated with a
diagnosis of either significant fibrosis (METAVIR ≥F2) or inflammation (METAVIR grade 2–3) but no
data were given.
The study appeared to be a retrospective cross-sectional study, i.e. predicting current liver disease.
The population was from chart records of patients who had HBV DNA >10 000 copies/mL. It was
considered to be at high risk of bias.
Adults with CHB infection (mixed HBeAg status)
Table 18. Included studies in mixed HBeAg patients
Study design
Chen 2010B

Patient
characteristics
Mixed HBeAg status

Retrospective
N=228
China

Lai 2007
Retrospective
N=193
USA

Kumar 2008
Prospective
N=1387
India

Seo 2005
Retrospective
N=64
Japan

Mixed HBeAg status,
HBV DNA >10 000
copies/mL

Mixed HBeAg status
>50% genotype D

Mixed HBeAg status

Predictive factors

Outcomes

 ALT
a) Normal ALT (≤1 x ULN)
b) Slightly elevated ALT (>1 x ULN
but <2 x ULN)
 HBV DNA
a) <100 000 copies/mL
b) ≥100 000 copies/mL

Scheuer scoring:
Significant fibrosis
(defined as stage ≥2)

 ALT levels
a) Persistently normal (<40 IU/L)
b) 1–1.5 x ULN
c) >1.5 x ULN
Further subgroups:
Low normal (0–25 IU/L)
High normal (26–40 IU/L)
 ALT
a) Persistently normal (≤40 IU/L)
b) Persistently/ intermittently
elevated ALT (>40 IU/L)

Significant fibrosis
(defined as stage 2–4 by
METAVIR)

Length of follow up:
≥1 year
 HBV DNA
Various cut-off levels

Significant
inflammation (defined
as grade ≥2)

Significant
inflammation (defined
as grade 2–3)
Significant fibrosis
(defined as F≥2)/
inflammation (Knodell
index)

Classification as
inactive-carrier or
reactivation phase
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Study design
Malik 2011

Patient
characteristics
Mixed HBeAg status

Predictive factors

Outcomes

 Viral load: HBV DNA level >6 log

Mixed HBeAg status

 ALT (normal; 1–2 x ULN; > 2 x
ULN)

Significant fibrosis
(modified Ishak scoring
system: 0–2 defined as
mild disease, 3–4
moderate disease, 5–6
severe disease)
Significant fibrosis
(Desmet/Scheuer score
≥F2)

Cross-sectional
N=140
UK
Göbel 2011
Retrospective
N=253
Germany

Significant
inflammation (grade
≥G2)
Zheng 2012

Mixed HBeAg status

Cross-sectional
N=13 637 people
without risk
factors for liver
disease
(derivation
cohort for new
definition of ULN
ALT.
Same 13 637
people plus 3523
people with
chronic hepatitis
B plus 5598 with
non-alcoholic
fatty liver
disease (NAFLD)

Defining the new upper limit of
normal in the group (N=13 637)
without risk factors for liver
disease: 95th percentile of ALT 35.2
IU/L in men and 23.4 IU/L in
women. These values used as the
new upper limits of normal in the
next part of the study.

Prediction of chronic
hepatitis B status
(diagnosis of CHB
known at same time as
biochemistry)

Summary result findings in adults with mixed HBeAg positivity with CHB infection

Thresholds: HBV DNA
One retrospective study (Chen 2010B) was conducted in 228 HBsAg mixed positivity patients (104
HBeAg-positive and 124 HBeAg-negative) who had ALT levels below 2 x ULN to examine the effect of
HBV DNA thresholds for predicting the presence of fibrosis (stage ≥2, by Scheuer scoring) and
inflammation (grade ≥2). Multivariable analysis across all patients included HBeAg status as a
variable, alongside six other covariates; there were 112 events; 51.4% and 47% of patients with
baseline HBV DNA below 100 000 copies/mL and above 100 000 copies/mL had significant fibrosis
(stage ≥2) (Scheuer scoring), respectively. The threshold of 100 000 copies/mL was not a significant
predictor in multivariable analysis. The study was considered to be at high risk of bias.
Table 19. Significant fibrosis or inflammation according to HBV DNA levels*
HBV DNA

Significant fibrosis
<100 000 copies/mL (N=56)

Multivariable OR (95% CI)
1

P values
0.936
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Significant fibrosis
Multivariable OR (95% CI)
P values
>100 000 copies/mL (N=56)
1.03 (95% CI 0.48–2.23)
Significant inflammation
HBV DNA
<100 000 copies/mL (N=46)
0.73 (95% CI 0.36–1.52)
0.405
>100 000 copies/mL (N=37)
*multivariable logistic regression model adjusted for ALT, age, HBeAg positivity, hepatitis B-positive family
history, inflammation grade

Significant predictors for fibrosis were age (which was possibly categorical or above and below 30
years), a positive family history of HBV and inflammation grade.
A prospective study (Kumar 2008) of 1387 asymptomatic patients (majority were genotype D) with a
follow up time of at least 1 year found that a baseline HBV DNA of ≥10 000 copies/mL was
significantly associated with significant fibrosis (Knodell scoring). Patients were divided into three
categories: those who had persistently normal ALT levels (at least three ALT values ≤40 IU/L in the
previous year and normal at the last follow up); those with intermittently elevated ALT (at least
three ALT values >40 IU/L at any time during the previous year) and persistently elevated ALT (at
least three ALT values >40 IU/L during the previous year and elevated at the last follow up or on
starting treatment. Categorization was also carried out using updated criteria: threshold of 30 IU/L
for males and 19 IU/L for females. The study investigated the effect of ALT group on the diagnosis of
fibrosis.
Multivariable logistic regression was reported for people who were HBeAg-positive and -negative,
based on five factors significant on univariate analysis; 773 patients had significant fibrosis. This
outcome was considered to be at low risk of bias.
Table 20. Results of a multivariable analysis of HBV DNA levels for identifying significant fibrosis
Significant fibrosis (F ≥2)
Adjusted OR (95% CI)
P values
Baseline HBV DNA
<10 000 copies
1.0
≥10 000 copies
1.86 (95% CI 1.18–2.92)
0.007
Age/years
<30
1
30–39
0.93 (95% CI 0.70–1.25)
0.640
40–49
1.13 (95% CI 0.82–1.57)
0.447
≥50
1.66 (95% CI 1.13–2.45)
0.010
*multiple logistic regression – covariates are not stated explicitly by the study, but significant results were
reported for three age categories and ALT status, as well as HBV DNA level

The results for age are also included in the table.
A retrospective study (Seo 2005) of 64 patients who were followed for a mean of 51.5 months (range
5–157 months) found that a cut-off score of 5 log10 copies/mL (105 copies/mL) differentiated
between the inactive-carrier phase of the disease and the reactivation phase (especially if patients
were tested twice with an interval of 4 months). There was no multivariable analysis.
A cross-sectional study (Malik 2011) of 140 adult treatment-naïve patients with chronic HBV
infection (HBsAg-positive for more than 6 months) examined whether viral load (HBV DNA level >6
log10 copies/mL) was associated with moderate/severe liver fibrosis (defined by a modified Ishak
scoring system: 0–2 defined as mild disease, 3–4 moderate disease, 5–6 severe disease) in a
multivariable logistic regression analysis, which was based on factors that were significant on
univariate analysis. There were six covariates and 70 events across both HBeAg-positive and 19 | P a g e
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negative patients; there were 74 patients with HBV DNA levels above 6 log10 copies/mL and all the
HBeAg-positive patients were above this level. The study reported that HBV DNA at a threshold of 6
log10 copies.mL was not significant, but did not give any ORs.
A retrospective study (Göbel 2011) of 253 adult treatment-naïve patients with chronic HBV infection
(HBsAg-positive for more than 6 months) found that ALT level was associated with significant fibrosis
(Desmet/Scheuer score ≥F2; P=0.02) and significant inflammation (grade ≥G2; P=0.002) but
multivariable analyses were not done for these outcomes.
A cross-sectional study (Zheng 2012) of 13 637 people without risk factors for liver disease was used
to derive a new definition of the ULN for ALT. The same 13 637 persons plus 3523 persons with
chronic hepatitis B plus 5598 with non-alcoholic fatty liver disease (NAFLD) were used to predict
chronic hepatitis B status or NAFLD (separately). Using the newly defined cut-off values (35.2 IU/L in
men and 23.4 IU/L in women), sensitivity (95% CI) was 39.35 (37.0–41.7) in men (compared with
15.84 (14.2–17.7) using the old cut-off values) and 35.27 (32.6–38.0) in women (compared with 6.61
(5.3–8.2) using the old cut-off values); specificity was 94.84 (94.2–95.4) in men (compared with
98.68 (98.3–99.0) using the old cut-off values) and 94.61 (94.1–95.1) in women (compared with
99.39 (99.2–99.5) using the old cut-off values). There was no multivariable analysis and the same
normal cohort was used for derivation of the new cut-off score and testing of these cut-offs against
a population including patients with chronic hepatitis B).

Thresholds: ALT
One retrospective study (Lai 2007) was conducted in 192 patients (with about 50% HBeAg-positive)
with HBV DNA ≥10 000 copies/mL and persistently normal ALT (<40 IU/L) (inactive carriers); 18% of
patients in the normal ALT group had significant fibrosis (≥2); 62% and 78% of patients with >1.5 x
ULN (N=107) had significant fibrosis and necroinflammation, respectively (Table 21).
When the normal ALT group was further categorized as low normal (0–25 IU/L) (N=20) and high
normal (26–40 IU/L) (N=39), 5% of patients with low normal ALT had significant fibrosis, compared
to 25% with high normal ALT (Table 22).
ALT groups were stratified into subgroups: <1x, >1x, >1.5x, >2x, >3x and >5x ULN; and the
distribution of stage and grade was not significantly different between the groups.
Table 21. Distribution of fibrosis or grade of necroinflammation according to different ALT thresholds
(Lai 2007)
Significant fibrosis (F2–4)
Significant inflammation (A2–3)
Normal ALT levels
18%
34%
1–1.5 x ULN
34%
54%
>1.5 x ULN
62%
78%

Table 22. Distribution of fibrosis or grade of necroinflammation stratified by normal ALT subgroups
(Lai 2007)
Significant fibrosis (F2–4)
Significant inflammation (A2–3)
Low normal ALT group (0–25
5%
20%
IU/L)
High normal ALT group (26–40
25%
41%
IU/L)
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A retrospective study (Chen 2010B) of 228 HBsAg-positive patients (104 HBeAg-positive and 124
HBeAg-negative) found that 33% and 41% of patients with normal (≤1 x ULN) and mildly elevated
ALT levels (>1–<2 x ULN) had significant fibrosis (stage ≥2) (Scheuer scoring), respectively (
Table 23). The definition of ULN used in this study was not specified and there was inadequate
information on patients’ characteristics.
Table 23. Distribution of fibrosis or grade of inflammation according to different ALT thresholds
Normal ALT (≤1 x ULN) (N=141)
Slightly elevated ALT (>1 x ULN
but <2 x ULN)
(N=187)

Significant fibrosis (stage ≥2)
47 (33.3%)
77 (41.4%)

Significant inflammation (grade ≥2)
67 (47.5%)
97 (51.7%)

A prospective study (Kumar 2008) of 1387 asymptomatic patients (majority were genotype D) with a
follow up time of at least 1 year found that persistently or intermittently elevated ALT >40 IU/L was
significantly associated with significant fibrosis (Knodell scoring).
Table 24. Thresholds of ALT for significant fibrosis *
Sig. fibrosis (F≥2)
Adjusted OR (95% CI)
P value
ALT group
<40 IU/L persistently normal
1.0
>40 IU/L persistently/intermittently elevated
4.3 (95% CI 2.87–6.45)
<0.001
*multiple logistic regression – covariates are not stated explicitly by the study, but significant results were
reported for three age categories, ALT status and HBV DNA level

Predictive factor: HBV DNA levels
A retrospective study (Arai 2012) of 423 HBsAg carriers (treatment-naïve) (240 HBeAg-negative and
183 HBeAg-positive) investigated baseline measurements of serum HBV DNA in predicting future
HBsAg seroclearance, defined as HBsAg level <0.03 IU/mL. Multivariable Cox proportional hazards
analysis based on at least four covariates for 25 events suggested that HBV DNA at baseline (with a
threshold of 5 log10 copies/mL) was not a predictor for future HBsAg seroclearance (average follow
up of 6 years).
Table 25. Cox regression analysis – predictive models for future spontaneous seroclearance of HBsAg

Predictive factors (at baseline)

Multivariable analysis*▪
Hazard ratio (95% CI) P value

HBV DNA
>5 log10 copies/mL
< 5 log10 copies/mL

1.0
0.94 (0.66–1.35)

NS

*covariates in multivariable analysis included age (not significant and not defined), HBeAg positivity status and
HBsAg level

Summary result findings in children with CHB infection
No relevant studies have been identified.
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Summary table of evidence
The evidence is summarized here for the multivariable analyses only, unless unadjusted analyses
provide the only comparative data. Evidence is provided for thresholds for HBV DNA levels and ALT
levels; and age dependence is reported where this was available.
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Table 26. Summary table of evidence
HBV DNA and ALT thresholds
HBeAg-positive
Immune-tolerance
phase

HBeAg-negative
Inactive carriers

HBeAg-positive
Immune-active
phase

HBeAg negative
immune-escape
phase
(reactivated)

ALT >5 x ULN (36 IU/L) – future hepatitis reactivation
 HR 3.57 (95% CI 1.22–10.46) for ALT > 5 ULN versus <2 ULN
 HR 2.75 (95% CI 0.89–8.47) for ALT 2–5 ULN versus <2ULN
In multivariable analyses for the prediction of reactivation following seroconversion;
moderate quality evidence.
[Age at HBeAg seroconversion: ≥40 years versus <40 years: HR 4.40 (95%CI 1.69–
11.36)]
HBV DNA for predicting future active CHB (all had multivariable analyses):
5
4
5
 >10 copies/mL versus 10 –10 copies/mL for predicting active CHB (persistently
abnormal ALT 2 x ULN and HBV DNA >10 000 copies/mL):
o OR 21.5 (95% CI 8.4–55.4) (high risk of bias)
 ≥5 log10 copies/mL versus <5 log10 copies/mL for reactivation (ALT ≥60 IU/L or
≥1.5 x ULN):
o HR 3.43 (95% CI 1.14–10.31); (high risk of bias)
 ≥4 log10 versus <4 log10 copies/mL for high normal ALT (0.5–1 x ULN):
4
o OR 1.83(95% CI 1.07–3.13); risk for <10 copies/mL (high risk of bias)
 >850 IU/mL (4500 copies/mL) versus ≤850 IU/mL for reactivation (DNA >2000
IU/mL and ALT >40 IU/L):
o OR 14.90 (95% CI 5.00–44.41) (moderate risk of bias)
 ≥2.9 log10 versus <2.9 log10 copies/mL:
o for future fibrosis: OR 5.43 (95% CI 2.4–12.3); (moderate risk of bias)
o for future necroinflammation: OR 3.47 (95% CI 1.58–7.47); (moderate risk of
bias)
o for future HAI ≥5: OR 5.42 (95% CI 2.4–12.3); (moderate risk of bias)
ALT for predicting future active CHB
 21–40 IU/L versus ≤20 IU/L for future reactivation (ALT ≥60 IU/L or ≥1.5 x ULN):
o HR 18.43 (95% CI 2.38–142.7) (high risk of bias)
[Age for predicting reactivation:
 30–39 years versus <30 years: OR 2.43 (95% CI 1.18–5.03) (high risk of bias)
 >36 years versus <36 years for identifying fibrosis: OR 1.98 (95% CI 0.89–4.38)
(moderate risk of bias)]
ALT for predicting current fibrosis and inflammation
 Increase in ALT group (e.g. normal -> 1–1.5 >1.5 ULN:
o For significant fibrosis: OR 1.77 (95% CI 1.02–3.07) in multivariable analysis
(high risk of bias)
o For significant inflammation: OR 1.89 (95% CI 1.08–3.29) in multivariable
analysis (high risk of bias)
 >40 IU/L persistently/intermittently (over three measurements) versus <40 IU/L
for significant fibrosis:
o Unadjusted OR 2.84 (95% CI 1.72–4.69); risk for <40 IU/L=40% (29/73) (high
risk of bias)
[Age: continuous variable per year for significant fibrosis: OR 1.072 (95% CI 1.013–
1.136) (high risk of bias)
HBV DNA levels for predicting current fibrosis
 Categorical comparison of DNA levels for Ishak fibrosis (moderate risk of bias)
o >200 000 IU/mL versus <2000 IU/mL: OR 4.9 (95% CI 2.0–11.6)
o 20 000 to <200 000 IU/mL versus <2000 IU/mL: OR 2.2 (95% CI 0.9–5.4)
o 2000 to <20 000 IU/mL versus <2000 IU/mL: OR 1.6 (95% CI 0.6–4.2)
o Study 2: >20 000 IU/mL versus <20 000 IU/mL: OR 4.60 (95% CI 1.39–15.17),
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HBV DNA and ALT thresholds
for 5/21 (24%) in below threshold group; Ishak scoring system (moderate risk
of bias)
 Categorical comparison of DNA levels for necroinflammation:
9
9
o >10 versus ≤10 copies/mL: OR 3.21 (95% CI 1.26–8.17), for 11/66 (17%) in
below threshold group (moderate risk of bias)
ALT levels for predicting current fibrosis
 >40 IU/L versus <40 IU/L:
o Abnormal ALT on day of biopsy (Ishak score): OR 2.1 (95% CI 1.1–4.2)
(moderate risk of bias)
 Increase in ALT group (e.g. normal -> 1–1.5 >1.5 ULN:
o For significant fibrosis: not significant in multivariable analysis (high risk of
bias)
 unadjusted odds ratio: 11.05 (95% CI 5.15–23.72), risk for normal ALT levels =
14% (8/58)
ALT for predicting necroinflammation
 >80 IU/L versus <80 IU/L: OR 9.92 (95% CI 1.21–81.63) (high risk of bias)

Mixed HBeAg
status

[Age: 30–44 years versus <30 years for predicting current fibrosis (Ishak score): OR
2.9 (95% CI 1.3–6.4) (moderate risk of bias)
HBV DNA as a predictor of current fibrosis:
 >6 log10 copies/mL versus <6 log10 copies/mL: not significant on multivariable
analysis but no numbers (high risk of bias)
 >100 000 copies/mL versus <100 000 copies/mL:
o OR 1.03 (95% CI 0.48–2.23) (moderate risk of bias)
o OR 1.86 (95% CI 1.18–2.92) (low risk of bias)
HBV DNA as a predictor of current inflammation:
 >100 000 copies/mL versus <100 000 copies/mL:
o OR 0.73 (95% CI 0.36–1.52) (moderate risk of bias)
ALT as a predictor of current fibrosis:
 >40 IU/L persistently/intermittently (over three measurements) versus <40 IU/L
(persistently normal over three measurements):
o OR 4.3 (95% CI 2.87–6.45) (low risk of bias)
[Age for predicting current fibrosis:
 30–39 years versus <30 years: OR 0.93 (95% CI 0.70–1.25) (low risk of bias)
 40–49 years versus <30 years: OR 1.13 (95% CI 0.82–1.57)
 ≥50 years versus <30 years: OR 1.66 (95% CI 1.13–2.45)]
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PICO 3A: What is the most effective regimen for management of chronic
hepatitis B in treatment-naïve patients?
EXECUTIVE SUMMARY
OBJECTIVES
To critically summarize evidence to answer the following clinical question: What is the most effective
regimen for the treatment of chronic hepatitis B infection?
METHODS
We endorsed the methodology from the Cochrane Collaboration and the PRISMA statement
guidelines for conducting this systematic review.
Data sources
We searched the AHRQ National Guideline Clearinghouse, NHS Evidence Search, The Cochrane
Library, MEDLINE, EMBASE and LILACS up to June 2014.
Inclusion and exclusion criteria
Study design: we focused on the inclusion of existing relevant systematic reviews of clinical trials in a
first step, and also included original clinical trials when reviews were out of date, had a poor
methodology or did not cover the scope of the clinical question. For long-term data we considered
prospective cohort studies, including more than 100 patients, with at least 3 years of follow up.
Population: naïve HBsAg-positive patients
Intervention(s): highly active medicines and with high barrier to resistance (tenofovir and entecavir)
Comparison(s): lamivudine, telbivudine or adefovir. Trials in children were placebo controlled.
Outcomes: HBeAg seroconversion, HBsAg loss, undetectable HBV DNA, liver-related morbidity
(fibrosis, cirrhosis, end-stage liver disease), progression of liver disease, reversion of fibrosis stage,
mortality, severe adverse effects, and antiviral resistance.
Data extraction
Two reviewers independently screened search results for eligibility, involving a third reviewer when
disagreements arose. We described the characteristics of each included study in tables, and
extracted the effect estimates from each included study for the main outcomes to summarize their
findings.
Assessment of risk of bias and quality of evidence
We used the AMSTAR assessment tool to assess the risk of bias from systematic reviews, and the
Cochrane Collaboration risk of bias tool when considering trials. We assessed the quality of the body
of evidence available for each important outcome using the GRADE methodology, to obtain a
judgement about the extent to which we can be confident that the estimates of effect are correct.
Data synthesis
For each relevant comparison, we developed a GRADE evidence profile to reflect the judgements
that allowed us to rate the quality of evidence for each outcome, and collect the findings from
included studies in the review (see “Evidence Profiles” section). For each outcome, we used
estimates of effects from the newest systematic reviews, and completed the results from these
reviews with the findings from trials published out of the range of the assessed reviews. We
reported a narrative summary of the available effect estimates in the literature for each outcome
and each comparison of interest.
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RESULTS
From the 4201 unique citations initially found, we excluded 1520 references based on title or
abstract review. The search for long-term studies added 399 additional references to the search, 337
of which were excluded after reading their title and abstract. We obtained 83 publications in full text
for a detailed appraisal, 21 on the effectiveness of tenofovir and entecavir and 62 on the long-term
effects of these drugs. After the exclusion of 60 studies, we used data from seven systematic reviews
(including 47 trials and 21 cohort studies), four original randomized trials, and 12 prospective longterm cohort studies to conduct the review.
Effectiveness of tenofovir in adult naïve patients with chronic hepatitis B
Two trials reported results for the comparison of tenofovir versus adefovir.
One trial in chronic HBeAg-positive patients showed a significant effect that favoured the effect of
tenofovir on HBV DNA (<400 copies/mL) and normalization of alanine aminotransferase (ALT) levels.
The trial did not show differences in histological response, necroinflammation, fibrosis progression,
HBeAg seroconversion, HBsAg loss, antiviral resistance, or adverse effects. One additional trial in
HIV-coinfected patients failed to show differences between treatments in mortality, undetectable
HBV DNA, serum normalization of ALT, HBeAg seroconversion, and laboratory toxicity (moderate
quality of evidence due to imprecision).
Long-term effectiveness of tenofovir in adult naïve patients with chronic hepatitis B
We obtained data from long-term tenofovir effectiveness from the open-label extension study
derived from one of the included trials in the review, and from two open-label prospective cohorts
of patients that provided results after 3 and 5 years of treatment. The studies showed low
cumulative rates of mortality, hepatocellular carcinoma (HCC) and resistance at 3 and 5 years of
treatment (low quality of evidence due to study design).
Effectiveness of tenofovir in children with chronic hepatitis B
We included a randomized placebo-controlled trial that assessed the safety and efficacy of tenofovir
in adolescents with chronic hepatitis B. The trial showed a high virological response and
normalization of ALT levels at 72 weeks of treatment, and no resistance was observed through the
treatment. The treatment was well tolerated (moderate quality of evidence due to imprecision).
Effectiveness of entecavir in adult naïve patients with chronic hepatitis B
Entecavir was compared with (i) adefovir in naïve patients in one review that included six
randomized trials; (ii) lamivudine in naïve patients in one review that included eight randomized
trials; (iii) lamivudine in decompensated HBV cirrhosis patients in one review that included 13 trials;
(iv) the combination of lamivudine and adefovir in naïve patients in one review that included one
randomized trial and four cohort studies; (v) the combination of lamivudine and adefovir in patients
with decompensated HBV cirrhosis in one review that included seven trials; and (vi) telbivudine in
naïve patients in one review that included 13 randomized trials.
A review of six trials in HBeAg-positive naïve patients showed a higher proportion of patients treated
with entecavir had reduced HBV DNA levels compared with adefovir (moderate quality of evidence
due to limitations in design) and normalization of serum ALT levels (low quality of evidence due to
limitations in design and imprecision). The review did not show differences in terms of HBeAg
clearance or HBeAg seroconversion (very low quality of evidence due to the imprecision of the
results).
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A review of eight randomized trials in naïve patients demonstrated that entecavir showed an
improvement in liver histology, normalization of serum ALT (moderate quality of evidence due to
limitations in design), and HBV DNA loss (low quality of evidence due to limitations in design and
inconsistency) in a higher proportion of patients when compared to lamivudine. The treatments did
not show differences in terms of loss of serum HBeAg, HBeAg seroconversion or the incidence of
adverse effects.
A review of 13 trials in naïve patients showed that telbivudine increased HBeAg loss (moderate
quality of evidence due to limitations in design) and HBeAg seroconversion, drug resistance, and/or
the risk of increasing creatine kinase levels compared to entecavir (very low quality of evidence due
to limitations in design and imprecision). The review did not show differences for HBV DNA levels
and ALT levels.
One trial in naïve patients included in a systematic review did not show differences between
entecavir and a combination of lamivudine and adefovir for HBV DNA levels, normalization of ALT
levels, or HBeAg seroconversion (entecavir increased the HBeAg seroconversion at 48 weeks) (low
quality of evidence for limitations in design and inconsistency).
A review of 13 trials in patients with decompensated HBV cirrhosis showed that entecavir compared
to lamivudine reduced HBV DNA undetectability (moderate quality of evidence due to limitations in
design), the ALT levels, bilirubin levels, Child–Turcotte–Pugh scores, and drug resistance (very low
quality of evidence due to limitations in design, inconsistency and imprecision); and increased HBeAg
seroconversion (low quality of evidence due to limitations in study design and imprecision). The
review did not show differences for mortality, albumin levels, and prothrombin time activity levels.
A review of seven trials in patients with decompensated HBV cirrhosis showed that entecavir,
compared to combined lamivudine and adefovir, improved Child–Turcotte–Pugh scores (moderate
quality of evidence due to limitations in design). The combined therapy increased serum creatinine
levels compared with entecavir (low quality of evidence due to limitations in study design and
imprecision). The review did not show differences for undetectable HBV DNA, ALT normalization,
ALT levels, HBeAg loss, HBeAg seroconversion, or mortality (low quality of evidence due to
limitations in study design and imprecision).
Long-term effectiveness of entecavir in adult naïve patients with chronic hepatitis B
We obtained data for 3 and 5 years of treatment with entecavir from three open-label prospective
cohorts that derived from a series of phase II and phase III clinical trials that compared entecavir
with lamivudine. Additionally we included results from a prospective cohort and two retrospective–
prospective cohorts.
These six prospective observational studies provided data on relevant clinical outcomes, showing in
general terms cumulative rates of low mortality, HCC and resistance at 3 and 5 years of treatment
(low quality of evidence due to study design).
Effectiveness of entecavir in children with chronic hepatitis B
We obtained data from an ongoing randomized placebo-controlled trial of the antiviral efficacy and
safety of entecavir in paediatric patients with chronic hepatitis B who are HBeAg-positive. As the
results for this trial remains unpublished, we obtained data from a US Food and Drug Administration
(FDA) New Drug Application report.
Entecavir was superior to placebo in reducing HBV DNA <50 IU/mL and HBeAg seroconversion at
week 48 of treatment, and also showed statistically significant differences versus placebo in the rate
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of patients with normalized ALT levels. The safety profile was consistent with the established safety
profile in adults (low quality of evidence due to limitations in design and imprecision).
CONCLUSIONS
Tenofovir compared to adefovir showed normalization of HBV DNA and ALT levels in chronic HBeAgpositive patients. In HIV-coinfected patients tenofovir failed to show differences compared with
adefovir. In the long term, cumulative rates of mortality, HCC and resistance are low. Compared with
placebo, the treatment showed a high virological response and normalization in ALT levels in
adolescents.
Entecavir has been compared with a broad range of treatments. It showed a higher proportion of
naïve patients had reduced HBV DNA levels compared with adefovir, although it did not show
differences in the rate of patients with HBeAg clearance or seroconversion. Compared to lamivudine,
entecavir showed an improvement in liver histology, normalization of serum ALT, and HBV DNA loss
in naïve patients. Additionally, in naïve patients entecavir had a lower rate of HBeAg loss, HBeAg
seroconversion, or drug resistance when compared with telbivudine. Treatment with entecavir did
not show differences when compared with a combination of lamivudine and adefovir. In patients
with decompensated HBV cirrhosis, entecavir compared to lamivudine showed a reduction in HBV
DNA undetectability and ALT levels, in addition to better bilirubin levels, Child–Turcotte–Pugh
scores, and drug resistance, but did not show differences in other important outcomes such as
mortality. In these patients with decompensated cirrhosis, entecavir showed improved Child–
Turcotte–Pugh scores compared to combined lamivudine and adefovir. The combined therapy
increased serum creatinine levels compared with entecavir. In the long term, cumulative rates of
mortality, HCC and resistance are low. In children entecavir was superior to placebo in normalization
of HBV DNA and ALT levels, and HBeAg seroconversion.
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BACKGROUND
Chronic hepatitis B virus (CHBV) infection is one of the most serious infections and a major risk factor
for deaths from cirrhosis and liver cancer (Ott 2012). Hepatitis B is a common infection with a global
prevalence of 350 million cases (Lavanchy 2004). An estimated 100 million hepatitis B carriers live in
countries of the WHO-designated South-East Asia Region, where approximately 300 000 deaths are
attributed to hepatitis B annually (WHO 2011). The purpose of this rapid systematic review is to
assess the effectiveness of CHBV antiviral treatment for the management of untreated adults with
achronic hepatitis B virus infection in terms of liver-related morbidity (fibrosis, cirrhosis, end-stage
liver disease), progression of liver disease, reversion of fibrosis stage, mortality, HBeAg
seroconversion, HBsAg loss, undetectable HBV DNA, severe adverse effects, and antiviral resistance.

METHODS
For the development of this systematic review we endorsed the methodology from the Cochrane
Collaboration (Higgins 2011a) and the guidelines in the PRISMA statement (Moher 2009).

PICO question
We obtained evidence to answer the following clinical question:
What is the most effective regimen for the treatment of chronic hepatitis B infection?

Eligibility criteria
STUDY DESIGN: Following the guidance in the WHO Handbook for Guidelines Development (WHO
2012), we focused on the inclusion of existing relevant systematic reviews in a first step to develop
the evidence synthesis. Our primary search focused on this kind of study. When we identified out of
date reviews, those with a poor methodology, or poorly covering the scope of the clinical question,
we limited the eligibility to findings from randomized controlled trials (with the exception of
treatment with tenofovir in HBV/HIV- coinfected patients).
POPULATION: We included studies considering treatment of naïve HBsAg-positive adults. When
possible, we extracted data from the following subgroups: HIV status, HBeAg status, presence or
absence of cirrhosis, fibrosis stage, HBV DNA level.
INTERVENTION(S): We focused on studies assessing the following highly active medicines and with
high barrier to resistance: tenofovir and entecavir.
COMPARISON(S): We considered trials comparing the above-mentioned drugs with the following
medicines with a low barrier to resistance: lamivudine, telbivudine or adefovir.
OUTCOMES: Although specification of all the important outcomes is required during the framing of
clinical questions (Guyatt 2011B), we did not have such information from the Guidelines panel, and
therefore collected data on the following list of outcomes: HBeAg seroconversion, HBsAg loss,
undetectable HBV DNA, liver-related morbidity (fibrosis, cirrhosis, end-stage liver disease),
progression of liver disease, reversion of fibrosis stage, mortality, severe adverse effects, and
antiviral resistance.
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Following a Guidelines Development Group meeting in June 2014, the eligibility criteria for the
review were broadened to include long-term studies and the most relevant trials in children. The
eligibility criteria for these new studies were as follows:
For long-term effectiveness studies: prospective cohort studies, including more than 100 patients
with chronic HBV, treated with entecavir or tenofovir, with at least 3 years of follow up, and
reporting data for important clinical outcomes (mortality, HCC, resistance, or regression to cirrhosis).
For children’s studies: randomized placebo-controlled trials assessing the effectiveness and safety of
entecavir or tenofovir, including nucleos[t]ide-naïve patients with chronic hepatitis B virus infection,
younger than 18 years.

Search strategy
We initially mapped the evidence by performing a search for relevant guidelines, systematic reviews
or meta-analyses in the following sources:








AHRQ National Guideline Clearinghouse
NHS Evidence Search
AHRQ Effective Health Care Program
The Cochrane Library
MEDLINE
EMBASE
LILACS

In addition, we designed detailed search strategies focusing on the scope of the clinical question of
this review in MEDLINE, EMBASE and CENTRAL. At this step, we focused our interest on systematic
reviews and randomized trials not included in the relevant reviews identified in the initial steps. We
limited the search for long-term studies and trials in children to MEDLINE. As one of the trials in
children is still ongoing we obtained data for this study from FDA New Drug Application reports.
We also checked the lists of all relevant studies identified in the eligibility process.
We performed searches up to June 2014. The designed search algorithms contained a combination
of search terms and controlled vocabulary thesaurus (MeSH, Emtree), detailed in the Appendix 1.

Conduct of the review
ELIGIBILITY: The review was carried out by two review authors, involving a third author whenever
points of difference arose between the primary and secondary review authors.
We checked the results obtained from searches and included those references that met population,
intervention, and comparison criteria. We confirmed the eligibility of potentially relevant studies
after obtaining a full copy of relevant articles.
DATA EXTRACTION: We described the characteristics of each included study in the review in tables
included in the “Tables” section. We also extracted the effect estimates from each included study for
the main outcomes to summarize the findings from included studies.
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RISK of BIAS: Each systematic review was assessed using the AMSTAR assessment tool (Shea 2009).
After this assessment, some reviews judged initially as eligible were excluded due to limitations in
their design or execution (see Appendix 3).
When we considered clinical trials as the source of findings for this review, we assessed their risk of
bias with the Cochrane Collaboration tool (Higgins 2011b).
QUALITY OF THE EVIDENCE: We assessed the quality of the body of evidence available for each
important outcome using the GRADE methodology (Balshem 2011). We rated the quality of evidence
across each outcome of interest as high, moderate, low or very low, depending on several criteria
(study bias, consistency, directness, and precision of the estimates), which were related to a
judgement about the extent to which we can be confident that the estimates of effect are correct.
For each relevant comparison, we developed a GRADE evidence profile to reflect the judgements
that allowed us to rate the quality of evidence for each outcome, and collect the findings from
included studies in the review (see “Evidence Profiles” section).

Evidence synthesis and report of findings
The GRADE Working Group requires systematic reviews of the impact of alternative management
approaches on all patient-important outcomes for the optimal application of this approach (Guyatt
2011). For this reason, the primary source of effect estimates for this systematic review was the
systematic reviews obtained from the eligibility process. For each outcome we used estimates of
effects from the newest systematic reviews, which included most studies. We reported the results
from these reviews with the findings from trials published out of the date of the assessed reviews.
We report a narrative summary of the reported effect estimates in the literature for each outcome
and each comparison of interest and, when these were reported, we specify estimates for relevant
subgroups of patients.

RESULTS
Search results and eligibility
We include a PRISMA flowchart to illustrate the eligibility process in this review (Appendix 2). We
initially found a total of 4201 unique citations from database searches, and we excluded 1520
citations based on title or abstract review and study design criteria. We obtained 21 citations in fulltext for a detailed appraisal: 19 systematic reviews and two randomized clinical trials. Additionally,
we identified a systematic review used for the development of a NICE guideline on the diagnosis and
the management of chronic hepatitis B (NICE 2013).
We excluded 11 systematic reviews and two clinical trials. We excluded two systematic reviews
(Cheng 2012, Huang 2013) and two trials (Heo 2012, Lim 2012) because they were conducted in
lamivudine-resistant patients. Four reviews overlapped with more rigorous or updated reviews
already included in this systematic review (Almeida 2010, Liang 2013, Liu 2014, Woo 2010). Three
reviews had a low AMSTAR score, and did not address accurately the assessment of the risk of bias
from included studies (Chen 2012, Zhao 2011, Zhao 2012). Wang 2013 was excluded for having a low
AMSTAR score, as well as for overlapping with other reviews (the detailed AMSTAR scores are in
Appendix 3). Finally, we excluded a summary of a health technology assessment (Jones 2010).
It is important to note that we used the systematic review developed by NICE to conduct its
guideline on chronic hepatitis B as a source for original studies. The systematic review had a search
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up to October 2012, and limited its inclusion criteria for the clinical question addressed in this
systematic review to systematic reviews or phase III clinical trials with a minimum of 50 included
patients and 1-year duration of treatment (NICE 2013, Appendices C and D). Besides this, the review
restricted the eligibility to studies published in English.
Our search retrieved a relevant number of eligible studies published in Chinese that were included in
systematic reviews (besides those trials included in the NICE report), and consequently decided to
analyse the results from the retrieved systematic reviews and restricted the original trials included in
the NICE report to those concerning the comparison tenofovir versus adefovir (Marcellin 2008,
Peters 2006). On the other hand, for the comparison of entecavir versus telbivudine, the NICE report
included a trial not considered in the Su 2012 review (Suh 2010). We finally excluded this trial
because it reported findings that were not assessable for our review.
Moreover, we included a further systematic review of patients with HBV/HIV coinfection (Price
2013). The review assessed the role of tenofovir in HBV/HIV-coinfected patients. The review focused
on the rate of patients with HBV viral load suppression after treatment with tenofovir as
monotherapy or combined with lamivudine, the rate of virological rebound, and the differences in
outcome in those patients that were pre-treated with lamivudine. The review included 23 studies (6
clinical trials) with huge variations in their sample sizes (5 to 78 patients), follow up (from 48 weeks
to 171 months), or assay cut-offs for the detection of HBV (6 to 400 IU/mL). This issue could have
introduced bias with more sensitive assays showing lower rates of suppression.
When we amended the review to include long-term effectiveness studies and trials in children, we
obtained 399 additional references and we excluded 337 citations based on title or abstract review
and study design criteria. From 62 studies obtained in full text for a detailed appraisal, we excluded
49 of them for the following reasons: three narrative reviews (Buti 2012, Manns 2012, Asselah
2013), one study did not report evaluable data (Kobashi 2011), six retrospective studies (Yao 2010,
Thibault 2011, Kwon 2013, Yang 2013, Kim 2014, Ridruejo 2014), six prognostic studies (Boyd 2010,
Chon 2011, Gordon 2013, Wong 2013, Boyd 2014, Wong 2014), five studies with samples smaller
than 100 patients (Chang 2010, Chen 2011, Liaw 2011, Patra 2011, Celen 2014), 12 studies did not
assess eligible outcomes or comparisons (Fung 2011, Yoon 2011, Maylin 2012, Zoutendijk 2012, Hou
2013, Jun 2013, Seto 2013, Berg 2014, Chan 2014, Fung 2014, Papatheodoridis 2014, Singh 2014),
and the remaining had follow-up periods shorter than 3 years (Sherman 2006, Yao 2008, Reijnders
2010, Fung 2011, Liaw 2011, Zoutendijk 2011, Jiang 2012, Ko 2012, Lim 2013, Piratvisuth 2013, Yim
2013, Zoutendijk 2013, Kim 2014, Ozaras 2014, Tsai 2014, Zhang 2014).
Therefore, the findings of our systematic review are based on the data obtained from seven
systematic reviews (47 trials and 21 cohort studies) and two randomized trials retrieved from the
NICE 2013 report. The extension of the eligibility criteria of the review led to the inclusion of 12
prospective cohort studies, and two placebo-controlled trials in children. We included seven studies
assessing the long-term effectiveness of entecavir (Tenney 2009, Chang 2010, Yokosuka 2010, Yuen
2011, Hosaka 2013, Wong 2013, Seto 2014), and five studies in tenofovir, most of them reporting
data from the open-label extension of the Marcellin 2008 trial (de Vries-Sluijs 2010, Heathcote 2011,
Snow-Lampart 2011, Marcellin 2013, Kitrinos 2014). The two trials in children assessed the
effectiveness of tenofovir (Murray 2012) and entecavir (AI463189 trial). It should be noted that the
trial of entecavir in children is still ongoing, and that we obtained data on its findings from FDA new
drug application reports.
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Included trials in naïve patients with chronic hepatitis B
The trials reported results for the comparison of tenofovir versus adefovir (Marcellin 2008 (study
103), Peters 2006 (ACTG A5127)). Entecavir was compared with:






adefovir in naïve patients in one review including six randomized trials in Chinese
populations (one trial including international population) (Zhao 2011);
lamivudine in naïve patients in one review including eight randomized trials in international
populations (Liang 2012), and one additional review including 13 trials in Chinese patients
with decompensated HBV cirrhosis (Ye 2013);
the combination of lamivudine and adefovir in naïve patients in one review including one
randomized trial and four cohort studies in Chinese and Indian populations (Liu 2014), and
one additional review including seven trials in Chinese patients with decompensated HBV
cirrhosis (Peng 2013);
telbivudine in naïve patients in one review including 13 randomized trials in Chinese
populations (Su 2012).

Table 1 summarizes the studies assessed in the systematic review for each comparison and the
number of studies that provided effect estimates. Table 2 displays the differences between the
studies included in the systematic review and those considered in the NICE 2013 report.
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Table 1. Studies included in the systematic review
Adefovir

Tenofovir
RCT: Marcellin 2008 (study 103)
Int: tenofovir vs adefovir
P: naïve patients with chronic hepatitis B
Country of origin: Australia; Bulgaria; Canada; Czech Republic;
France; Germany; Greece; Italy; New Zealand; Poland; Spain;
Turkey; United Kingdom; United States
Sample: 166 patients

Entecavir
Zhao 2011 (SR)
Int: entecavir vs adefovir
P: naïve patients with chronic hepatitis B
Country of origin: China
RCT: 6 RCTs

RCT: Peters 2006 (ACTG A5127)
Int: tenofovir vs adefovir
P: naïve patients with chronic hepatitis B and HIV coinfection
Country of origin: United States
Sample: 52 patients
Price 2013 (SR)
Int: tenofovir vs adefovir (patients treated with tenofovir)
P: coinfected HBV/HIV patients
Country of origin: Europe, America, Asia
RCT: 6 RCTs; 18 observational studies
Lamivudine

Ye 2013 (SR)
Int: entecavir vs lamivudine
P: decompensated HBV cirrhosis
Country of origin: China and South Korea
RCT: 13 RCTs
Liang 2012 (SR)
Int: entecavir vs lamivudine
P: naïve patients with chronic hepatitis B
Country of origin: Europe, North America, Asia, Australia, South America
RCT: 8 RCTs

Lamivudine–
adefovir
combination

Peng 2013 (SR)
Int: entecavir vs lamivudine+adefovir
P: decompensated HBV cirrhosis
Country of origin: China
RCT: 7 RCTs
Liu 2014 (SR)
Int: entecavir vs lamivudine+adefovir
P: naïve patients with chronic hepatitis B
Country of origin: China and India
RCT: 1 RCT; 4 cohort studies

Telbivudine

Su 2012 (SR)
Int: entecavir vs telbivudine
P: naïve patients with chronic hepatitis B
Country of origin: China
RCT: 13 RCTs
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Table 2. Comparison with the studies included in NICE 2013 report
Comparison

Systematic review

NICE 2013
NB: all the studies considered in the report were
included in those systematic reviews included in
our systematic review

Tenofovir vs adefovir

Tenofovir vs telbivudine

Marcellin 2008 (study 103) (RCT)
P: naïve patients with chronic hepatitis B

Marcellin 2008 (study 103) (RCT)
P: naïve patients with chronic hepatitis B

Peters 2006 (ACTG A5127) (RCT)
P: HBV/HIV- coinfected patients

Peters 2006 (ACTG A5127) (RCT)
P: HBV/HIV- coinfected patients

Su 2012 (RS)
P: naïve patients with chronic hepatitis B

Zheng 2010 (RCT)
P: naïve patients with chronic hepatitis B

RCT: 13 RCTs (adds 12 trials to NICE report)

Tenofovir

Price 2014 (RS)
P: HBV/HIV- coinfected patients

Peters 2006 (ACTG A5127) (RCT)
P: HBV/HIV- coinfected patients

RCT: 6 RCTs; 18 observational studies

Entecavir vs adefovir

Zhao 2011 (RS)
P: naïve patients with chronic hepatitis B

Leung 2009 (RCT)
P: naïve patients with chronic hepatitis B

RCT: 6 RCTs (adds 5 trials to NICE report)

Entecavir vs lamivudine

Liang 2012 (RS)
P: naïve patients with chronic hepatitis B
RCT: 8 RCTs (adds 5 trials to NICE report)

Chang 2006 (BEHoLD AI463022) (RCT)
Yao 2007 (AI463023) (RCT)
Shindo 2009 (ETV-047) (RCT)
P: naïve patients with chronic hepatitis B

Liang 2012 (RS)
P: decompensated HBV cirrhosis
RCT: 13 RCTs (not included in NICE report)

Entecavir vs lamivudine and
adefovir combination

Liu 2014 (RS)
P: naïve patients with chronic hepatitis B
RCT: 8 RCTs (adds 5 trials to NICE report)
Peng 2013 (RS)
P: decompensated HBV cirrhosis
RCT: 1 RCT; 4 cohort studies (not included in
NICE report)

Included long-term effectiveness studies in naïve patients with chronic hepatitis B
The studies from Tenney 2009, Chang 2010, and Yokosuka 2010 reported findings from open-label
prospective cohorts that derived from a series of phase II and phase III clinical trials that compared
entecavir with lamivudine. Yokosuka 2010 reported the 3-year results of resistance for 167 patients
from the study ETV-060, open-label extension from studies ETV-053 and ETV-047. Chang 2010
reported the 5-year cumulative rates of HCC and resistance of 146 participants in the BEHoLD trial.
Finally, Tenney 2009 reported the results of a resistance monitoring study of 663 patients from five
phase II and III entecavir studies (ETV-014, ETV-015, ETV-022, ETV-026, and ETV-027).
Yuen 2011 and Seto 2013 reported the results for a prospective cohort of 22 patients after 3 and 5
years of continuous treatment with entecavir in terms of resistance, HCC (HCC) and mortality.
The two remaining studies that assessed the long-term effectiveness of entecavir were
retrospective–prospective cohorts, which compared the 5-year results of patients treated with
entecavir with historical cohorts of non-treated patients. Wong 2013 reported data on cirrhotic
complications, HCC, and mortality among 1446 patients, and Hosaka 2013 reported data on
resistance and HCC for 472 patients.
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Two open-label prospective cohorts reported data on 3 years’ follow up of continuous treatment
with tenofovir in 142 patients (Seto 2013), and 5-year follow-up data for a cohort of 102 HBV/HIVcoinfected patients. We included three additional studies that reported data from the open-label
tenofovir study that derived from the Marcellin 2008 trial comparing tenofovir with adefovir
(Heathcote 2011, Snow-Lampart 2011, Marcellin 2013).

Included trials in children with chronic hepatitis B
To date, two placebo-controlled clinical trials have been conducting to assess the effectiveness of
tenofovir and entecavir in children. Murray 2012 reported the results of a randomized phase III,
double-blind, placebo-controlled trial (NCT00734162) that assessed the safety and efficacy of
tenofovir in adolescents with chronic hepatitis B. The trial included 106 adolescents (tenofovir 300
mg (N=52) or placebo (N=54) once daily for 72 weeks). The primary outcomes were virological
response (patients with HBV DNA <400 copies/mL) and the cumulative incidence of at least a 6%
decrease from baseline in lumbar spine bone mineral density.
On the other hand, the AI463289 trial is an ongoing randomized, double-blind, placebo-controlled
trial of the antiviral efficacy and safety of entecavir in paediatric patients with chronic hepatitis B
virus infection who are HBeAg-positive. This trial included only nucleos(t)ide-naïve and excluded
lamivudine-experienced paediatric patients (due to the reduced efficacy and increased potential for
emergent resistance observed in lamivudine-experienced adult patients). Although the trial results
remain unpublished, an FDA new drug application report describes data on the 123 patients
included in the study (entecavir 0.015 mg/kg up to 0.5 mg (N=82) or placebo (N=41) once daily). The
primary outcome for this study was a composite of the proportion of patients with HBV DNA <50
IU/mL and HBeAg seroconversion at week 48.

Effect of interventions
Trials in treatment-naïve adult patients with chronic hepatitis B
Tenofovir versus adefovir in naïve patients with chronic hepatitis B (Evidence profile 1)
One RCT compared tenofovir to adefovir dipovoxil in 166 chronic HBeAg-positive patients (Marcellin
2008-Study 103). The trial showed a significant effect that favoured tenofovir, compared with
adefovir, on HBV DNA (<400 copies/mL) (RR 5.71; 95% CI 3.35 to 9.73) and normalization of ALT
levels (RR 1.25; 95% CI 1.01 to 1.55). The quality of evidence was moderate for the imprecision of
the results. No difference was observed in terms of histological response (RR 1.1; 95% CI 0.93 to
1.30), reduced necroinflammation (RR 1.09; 95% CI 0.94 to 1.28), worsened fibrosis (RR 0.51; 95% CI
0.11 to 2.48), HBeAg seroconversion (RR 1.20; 95% CI 0.68 to 2.11) and HBsAg loss (RR 5.74; 95% CI
0.32 to 102.59). Marcellin 2008 reported data on safety aggregated with the results from the
subgroups of HBeAg-negative patients (Study 102). The treatment did not show differences in the
proportion of patients with adverse events (RR 0.97; 95% CI 0.52 to 1.82), and the risk of antiviral
resistance was similar between groups (RR 0.06; 95% CI 0.00 to 1.04).
An additional trial made the same comparison (tenofovir versus adefovir) but in 52 patients with HIV
coinfection (Peters 2006). The trial failed to show differences between treatments in terms of allcause mortality (RR 0.93; 95% CI 0.06 to 14.03), undetectable HBV DNA (RR 2.31; 95% CI 0.49 to
10.87), serum ALT normalization (RR 1.45; 95% CI 0.42 to 5.10), HBeAg seroconversion (RR 0.26;
95% CI 0.01 to 6.12), laboratory toxicity (Grades 3–4) (RR 1.23; 95% CI 0.74 to 2.06), or
sign/symptoms (Grades 3–4) (RR 0.56; 95% CI 0.15 to 2.09).
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Entecavir versus adefovir in naïve patients with chronic hepatitis B (Evidence profile 2)
A review of trials on HBeAg-positive naïve Asian patients (Zhao 2011) showed a higher percentage of
patients treated with entecavir had reduced HBV DNA levels compared with adefovir (RR 1.73;
95% CI 1.38 to 2.17; moderate quality of evidence due to limitations in the design of studies) and
normalization of serum ALT levels (RR 1.25; 95% CI 1.06 to 1.49; low quality of evidence due to
limitations in the design of studies and imprecision of the results). The review did not show
differences in terms of HBeAg clearance (RR 0.77; 95% CI 0.44 to 1.35) and HBeAg seroconversion
(RR 0.74; 95% CI 0.28 to 1.94). These two outcomes had a very low quality of evidence due to the
imprecision of the results.
Entecavir versus lamivudine in naïve patients with chronic hepatitis B (Evidence profile 3)
A review included eight randomized trials comparing entecavir versus lamivudine for the treatment
of chronic hepatitis B (Liang 2012). Entecavir reached significantly higher rates of improvement in
liver histology (RR 1.16; 95% CI 1.07 to 1.26) and normalization of serum ALT (RR 1.15; 95% CI 1.11 to
1.2). The quality of evidence for these outcomes was moderate as the trials had limitations in their
design related to the concealment of random sequences and blinding. Additionally, more patients
treated with entecavir experienced HBV DNA loss than those treated with lamivudine (RR 1.65;
95% CI 1.37 to 1.98), but the quality of evidence was low for the inconsistency of the results. The
treatments did not show differences in terms of loss of serum HBeAg, HBeAg seroconversion or the
incidence of adverse effects.
Entecavir versus telbivudine in naïve patients with chronic hepatitis B (Evidence profile 4)
Telbivudine increased significantly HBeAg loss (RR 1.68; 95% CI 1.35 to 2.09), HBeAg seroconversion
(RR 1.81; 95% CI 1.55 to 2.13), drug resistance (RR 3.76; 95% CI 1.28 to 11.01), and the risk of
increasing creatine kinase levels (RR 5.58; 95% CI 1.28 to 13.98) compared to entecavir in naïve
patients with chronic hepatitis B (Su 2012). The quality of evidence for HBeAg loss and HBeAg
seroconversion was moderate due to limitations in the study design. The rest of the outcomes had a
very low quality of evidence due to a huge imprecision in the results, besides the limitations in the
study design. A pooled estimate of the 13 trials included in the review of Su 2012 did not show
differences between entecavir versus telbivudine in HBV DNA levels (RR 1.02; 95% CI 0.98 to 1.06)
and ALT levels (RR 1.01; 95% CI 0.96 to 1.05).
Entecavir versus lamivudine in decompensated HBV cirrhosis (Evidence profile 5)
Results from eight trials included in Ye 2013 showed that, compared with lamivudine, entecavir
significantly reduced HBV DNA undetectability in decompensated HBV cirrhosis (RR 1.24; 95% CI 1.16
to 1.33; moderate quality of evidence due to limitations in the study design), increased HBeAg
seroconversion (RR 1.42; 95% CI 1.15 to 1.75; low quality of evidence due to limitations in the
studies design and imprecision of results), reduced ALT levels (MD −5.11; 95% CI −7.71 to −2.50),
reduced bilirubin levels (MD −7.43; 95% CI −9.73 to −5.13), reduced Child–Turcotte–Pugh scores (MD
−0.15; 95% CI −0.75 to −0.26), and drug resistance (RR 0.10; 95% CI 0.04 to 0.24). The quality of
evidence for the former four outcomes was very low due to limitations in the trial design,
inconsistency and imprecision of the results.
The review did not show differences between entecavir and lamivudine for the following outcomes:
mortality (RR 0.81; 95% CI 0.37 to 1.80), albumin levels (MD 1.84; 95% CI −0.47 to 4.15), and
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prothrombin time activity levels (MD 1.95; 95% CI 0.81 to 3.08). The review did not report severe
adverse reactions either with entecavir or lamivudine.
Entecavir versus combined lamivudine and adefovir in decompensated HBV cirrhosis (Evidence profile
6)
A systematic review (Peng 2013) included results from seven trials that showed that entecavir
significantly improved Child–Turcotte–Pugh scores compared to lamivudine combined with adefovir
dipivoxil (MD 0.33; 95% CI 0.21 to 0.44; moderate quality of evidence due to limitations in the design
of studies (open trials)). The combined therapy significantly increased serum creatinine levels
compared with entecavir (RR 4.76; 95% CI 1.11 to 20.33; low quality of evidence due to limitations in
study design and imprecise results). The review did not show statistically significant differences
between treatments for the rest of the assessed outcomes: undetectable HBV DNA (RR 0.93; 95% CI
0.83 to 1.05), HBV DNA levels (MD 0.09; 95% CI −0.02 to 0.20), ALT normalization (RR 1.03; 95% CI
0.81 to 1.31), ALT levels (MD 1.05; 95% CI −4.83 to 6.47), hepatitis B e antigen (HBeAg) loss (RR 1.09;
95% CI 0.84 to 1.41), HBeAg seroconversion (RR 0.95; 95% CI 0.58 to 1.55), or mortality (RR 1.20;
95% CI 0.43 to 3.32). The quality of evidence for these outcomes was low due to limitations in the
design of studies (open-label studies) and the imprecision of data.
Entecavir versus combined lamivudine and adefovir in naïve patients with chronic hepatitis B
(Evidence profile 7)
One systematic review compared entecavir versus combined treatment with lamuvidine plus
adefovir dipivoxil in naïve patients with chronic hepatitis B infection (Liu 2014). The review combined
results from a randomized trial and four cohort studies, with imprecise results for most of the
outcomes, resulting in a low quality of evidence. We report here the effect estimates for the clinical
trial included in Liu 2014 (Zhang 2012). The effect estimates resulting from the pooled estimates
reported in Liu 2014 are given in evidence profile 7.
The assessed treatments did not differ in terms of undetectable levels of HBV DNA at different
weeks of follow up (results from three studies): at 12 weeks, RR 1.20 (95% CI 0.87 to 1.73); at 24
weeks, RR 1.09 (95% CI 0.93 to 1.26); at 48 weeks, RR 1.29 (95% CI 1.00 to 1.67); and at 96 weeks, RR
1.22 (95% CI 1.00 to 1.49). The results were similar (no differences between groups) for
normalization of ALT levels at different time points: 12 weeks, RR 1.11 (95% CI 0.74 to 1.66); 24
weeks, RR 1.93 (95% CI 0.70 to 5.32); 48 weeks, RR 1.30 (95% CI 0.99 to 1.72); and 96 weeks, RR 1.26
(95% CI 1.04 to 1.52). Although the treatment did not show differences in HBeAg seroconversion at
48 weeks (RR 2.33; 95% CI 0.66 to 8.30), at 96 weeks of follow up, entecavir increased the likelihood
of HBeAg seroconversion (3 studies; RR 2.83; 95% CI 1.27 to 6.33). No serious adverse events were
reported.
Tenofovir in patients with HBV/HIV coinfection
We obtained data for this section from a systematic review of 23 randomized trials and cohort
(prospective and retrospective) studies that assessed the role of tenofovir in patients with HBV/HIV
coinfection (Price 2013). The review showed pooled data from the different series of patients
considered in the included studies and, considering the observational design and the restrospective
nature of most of the studies, we downgraded the quality of evidence to low.
The review showed an increase in the proportion of patients with suppressed HBV viral load over
time (1 year, 57.4% (95% CI 53.0% to 61.7%); 2 years, 79.0% (95% CI 73.6% to 83.8%); 3 years, 85.6%
(95% CI 79.2% to 90.7%)). After 1 year of treatment, a larger proportion of HBeAg-negative
individuals than the proportion of HBeAg-positive individuals had fully suppressed HBV viral load
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(P=0.005). After 1 year, the rates of suppression were not significantly different. These results did
not differ depending on previous exposure to lamivudine. Combination therapy of tenofovir with
lamivudine showed better results during the first year of treatment (OR 0.64; 95% CI 0.39 to 1.06)
compared to tenofovir monotherapy (OR 0.37; 95% CI 0.09 to 1.59), but tenofovir monotherapy had
better results at years 2 and 3 of treatment; none of these differences were statistically significant.
Virological rebound on TDF was rare, with no cases observed in 16 of 23 studies.

Long-term effectiveness studies in naïve patients with chronic hepatitis B
The quality of the evidence for the effect estimates for the outcomes obtained from long-term
studies was considered to be low. All data came from entecavir or tenofovir treated arms from
cohort studies without any condition to consider grading up the quality of evidence. Although data
across studies show consistent results, the possible bias in the study designs lowers the confidence
in the effect estimates.
Entecavir studies (Evidence profile 8)
Tenney 2009 reported the resistance monitoring results for 663 participants in five phase II and III
entecavir studies (ETV-014, ETV-015, ETV-022, ETV-026, ETV-027) that provided continuous
treatment with entecavir for 5 years. Through the 5 years of entecavir therapy the cumulative
probability of developing genotypic resistance was 1.2%, which was accompanied by a virological
breakthrough in 0.8% of patients. Resistance was much higher in lamivudine-refractory patients,
who showed a 5-year cumulative probability of genotypic resistance rate of 51%, accompanied by
virological breakthrough in 43% of patients.
Yokosuka 2010 reported 3 years’ results for the ETV-060 study that provided entecavir treatment
(0.5 mg/day) to 167 patients who completed treatment with entecavir in two phase II clinical trials in
Japan (doses of 0.01, 0.1 or 0.5 mg/day). The study reported a 3-year cumulative probability of
resistance of 3.3% (5/164 patients). Four of the patients who developed resistance received a lower
dose of entecavir (0.01 or 0.1 mg/day) before their enrolment into the ETV-60 study. Four of these
patients with resistance experienced virological breakthrough. Resistance was observed in only one
patient among those who received the approved dose of 0.5 mg/day during their participation in the
phase II and during the extension of the ETV-060 study, resulting in a 3-year cumulative probability
of resistance of 1.7%. The frequency of serious adverse events during the study was 13.7% (22/167),
and led to treatment discontinuation in five patients (3%).
Yuen 2011 determined the viral resistance of 3 years of continuous treatment with entecavir (0.5
mg/day) in 222 naïve patients with chronic hepatitis B. The study reported a cumulative rate of
entecavir resistance mutations of 1.2% at 2 years (1/222 patients). The study reported virological
breakthrough in three patients, one of whom developed resistance, one had a subsequent HBeAg
seroconversion, and the remaining showed a decline in HBV DNA. The authors reported that there
were no serious adverse events during the study, and that none of the treatment discontinuations
was related with adverse events.
In a later publication, Seto 2013 reported that for this cohort of patients the 5-year cumulative rate
of resistance was 1.2% (2/222 patients). The 5-year cumulative rate of virological breakthrough was
6.4% (5/222 patients); two developed genotypic resistance and the remaining were non-compliant
to entecavir. After 5 years of follow up, eight patients developed HCC (3.6% of participants in the
cohort), and two patients died of liver-related conditions. As reported in the initial publications,
none of the patients discontinued entecavir treatment due to adverse events.
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From 183 patients that were treated for more than 1 year with entecavir 0.5 mg/day in the ETV-022
trial and were enrolled in study ETV-901 (entecavir dose: 1 mg/day), Chang 2010 reported data for
146 HBeAg-positive patients at 5 years (240 weeks) of continuous therapy.
Twenty-three per cent (33/141) of patients who achieved serological responses during study ETV022 achieved HBeAg seroconversion, and 1.4% (2/145) lost HBsAg during ETV-901. Genotypic testing
of isolates from patients with HBV DNA ≥300 copies/mL identified one patient with entecavir
resistance that emerged at year 3 of therapy (1/146). From 47 additional patients that discontinued
treatment prior to year 5, 10 had HBV DNA ≥300 copies/mL, but genotype testing did not show
resistance. Through 5 years of entecavir treatment and follow up, one patient (1/146) in the
entecavir long-term cohort developed HCC.
Most patients (91%; 133/146) showed adverse events during the study, but only in 16% of patients
were these events of grade 3/4 (24/146), and the authors did not report patients discontinuing
therapy for an adverse event. Five deaths were reported during the study, but none was attributable
to the entecavir medication.
Wong 2013 reported the 5-year cumulative probability of cirrhotic complications, HCC, and mortality
of a cohort of 1446 entecavir-treated patients (0.5 mg/day) for at least 12 months (mean follow up
of 36±13 months) and compared their results with an historical cohort of 424 untreated patients
(mean follow up of 114±31 months).
After the follow up, 130 patients from the entecavir cohort developed hepatic events (130/1446):
there were 54 patients with HCC (54/1446) and 22 patients with liver-related mortality (22/1446; 15
patients died of HCC, 7 died of liver failure). All-cause mortality was reported in 38 patients. In the
untreated cohort, 89 hepatic events were reported (89/424): 53 had HCC (53/424), and 33 patients
died of liver-related mortality (33/424; 22 patients died of HCC, 11 died of liver failure). All-cause
mortality was reported in 60 patients (60/424). The cohorts did not show differences in the
cumulative probabilities of hepatic events, as shown in the following table:
Table 3. Wong 2013 cohort report (all patients included)

Hepatic event
HCC
Liver-related
mortality
All-cause mortality

Cumulative probability at
3 years of follow up
(% and 95% CI for treated vs untreated
cohort)
ETV cohort
Untreated cohort

Cumulative probability at
5 years of follow up
(% and 95% CI for treated vs untreated
cohort)
ETV cohort
Untreated cohort

9.5%
(8.7%–10.3%)
3.9%
(3.3%–4.5%)
1.9%
(1.5%–2.3%)
3.0%
(2.5%–3.5%)

12.4%
(10.9%–13.9%)
6.6%
(5.1%–8.1%)
2.2%
(1.7%–2.7%)
3.8%
(3.1%–4.5%)

8.0%
(6.7%–9.3%)
3.7%
(2.8%–4.6%)
1.7%
(1.1%–2.3%)
2.4%
(1.7%–3.1%)

10.8%
(9.3%–12.3%)
6.5%
(5.3%–7.7%)
4.6%
(3.6%–5.6%)
6.3%
(5.1%–7.5%)

The outcomes of 1339 patients without liver cirrhosis did not show differences between treated
(984 patients) or untreated patients (355 patients) and are shown in the following table:
Table 4. Wong 2013 cohort report (patients without cirrhosis)
Cumulative probability at
3 years of follow up

Cumulative probability at
5 years of follow up
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Hepatic event
HCC
Liver-related
mortality
All-cause mortality

(% and 95% CI for treated vs untreated
cohort)
ETV cohort
Untreated cohort
patients
without patients
without
cirrhosis
cirrhosis
3.6%
2.3%
(2.9%–4.9%)
(1.5%–3.1%)
1.4%
1.7%
(1.0%–1.8%)
(1.0%–2.4%)
0.8%
0.3%
(0.4%–1.2%)
(0%–0.6%)
1.3%
1.2%
(0.9%–1.7%)
(0.6%–1.8%)

(% and 95% CI for treated vs untreated
cohort)
ETV cohort
Untreated cohort
patients
without patients
without
cirrhosis
cirrhosis
6.1%
5.2%
(4.3%–8.9%)
(4.1%–6.3%)
3.3%
3.0%
(1.3%–5.3%)
(2.1%–3.9%)
0.9%
1.2%
(0.5%–1.3%)
(0.6%–1.8%)
1.7%
2.0%
(1.2%–2.2%)
(1.2%–2.8%)

For 551 patients with liver cirrhosis (482 treated, 69 untreated), adjusted analyses for liver cirrhosis
severity showed that entecavir-treated patients had a reduced risk of all clinical outcomes when
compared with naïve patients with cirrhosis.
Table 5. Wong 2013 cohort report (patients with cirrhosis)

Hepatic event

Cumulative probability at
3 years of follow up
(% and 95% CI for treated vs untreated
cohort)
ETV cohort
Untreated cohort
patients
with patients
with
cirrhosis
cirrhosis
21.6%
33.9%
(19.5%–23.7%)
(28.1%–39.7%)
P=0.001

HCC

9.1%
(7.6%–10.6%)
P=0.04

14.5%
(11.0%–18.0%)

Liver-related
mortality

3.8%
(2.8%–4.8%)
P<0.001

7.5%
(4.3%–10.7%)

All-cause mortality

6.3%
(5.0%–7.6%)
P<0.001

10.2%
(7.8%–12.6%)

Cumulative probability at
5 years of follow up
(% and 95% CI for treated vs untreated
cohort)
ETV cohort
Untreated cohort
patients
with patients
with
cirrhosis
cirrhosis
25.5%
45.8%
(22.7% to 28.3%)
(39.7% to 51.9%)
P=0.001
HR 0.51; 95%CI 0.34–0.78; P=0.002
13.8%
26.4%
(11.3%–16.3%)
(20.7%–32.1%)
P=0.036
HR 0.55; 95% CI 0.31–0.99; P=0.049
5.0%
23.3%
(3.6%–6.4%)
(18.0%–28.6%)
P<0.001
HR 0.26; 95% CI, 0.13–0.55; P<0.001
8.3%
28.2%
(6.6%–10.0%)
(22.7%–33.7%)
P<0.001
HR 0.34; 95% CI, 0.18–0.62; P<0.001

Finally, Hosaka 2013 compared the incidence of HCC in a cohort of 472 entecavir-treated patients
(0.5 mg/day during 1 year) with a retrospective cohort of 1143 untreated patients with chronic
hepatitis B. The authors used a propensity score to minimize significant differences between groups
in terms of demographic characteristics. The cumulative incidence rates of HCC at 5 years were 3.7%
for those treated with entecavir (76/10 000 patient-years) and 13.7% for the control group
(116/10 000 patient-years) (P<0.001). An adjusted Cox proportional regression analysis confirmed
that patients treated with entecavir were less likely to develop HCC than untreated HBV patients (HR
0.37; 95% CI 0.15 to 0.91; P=0.030). Age, alcohol consumption, pre-existing cirrhosis and HBeAgpositivity were independent risk factors for the development of HCC. Hosaka 2013 reported a
resistance rate of 0.8% (4/472) in the entecavir-treated patients, but none of these patients
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developed HCC. During the study follow up, no patients treated with entecavir developed liver
cirrhosis, and four patients died.

Table 6. Summary of results of long-term entecavir studies
Study
design
(N)

3 years
Mortality

HCC

Resistance

Virological
breakthrough
ENTECAVIR

5 years
Mortality

HCC

Tenney 2009
Open-label
extension cohort
(633)

Yokosuka 2010
Open-label
extension cohort
(167)

Cumulative rate
(0.01, 0.1 or 0.5
mg)
3.3%

Resistance

Virological
breakthrough

Cumulative rate
1.2%

Cumulative rate
0.8%

Cumulative rate
(in lamivudinerefractory
patients) 51%

Cumulative rate
(in lamivudinerefractory
patients) 43%

Cumulative rate
1.2%

Cumulative rate
6.4%

4 of 5 patients
with resistance

Cumulative rate
(0.5 mg)
1.7%
Yuen 2011
Seto 2013
Prospective
cohort
(222)

Cumulative rate
1.2%

Chang 2010
Open-label
extension cohort
(183)

1/146 patients

Wong 2013
Retrospective /
prospective
cohort
(1446)

Liver
related
1.9%
(1.5–2.3)

3.9%
(3.3–4.5)

All-cause
3.0%
(2.5–3.5)
Hosaka 2013
Retrospective /
prospective
cohort
(472)

3/222 patients

2/222
patients

Cumulative rate
3.6%

5/146
(unrelated to
liver
conditions)

1/146 patients

Liver related
2.2%
(1.7–2.7)

6.6%
(5.1–8.1)

All-cause
3.8%
(3.1–4.5)
Cumulative rate
3.7%
(76/10 000
patients years)

Cumulative rate
0.8%

Tenofovir studies (Evidence profile 9)
Seto 2013 reported cumulative outcomes of 3 years’ treatment with tenofovir in 142 nucleos(t)ide
analogue (NA)-experienced hepatitis B patients. The study reported cumulative rates of virological
breakthrough at year 1 (0%), 2 (6.5%), and 3 (9.3%), which was detected in 10 patients (10/142). Five
patients with breakthrough at year 2 subsequently had undetectable viraemia at year 3. Seto 2013
also reported that two patients developed HCC after 4 and 9 months of tenofovir therapy, one of
whom died 6 months after diagnosis. There were no serious adverse events during the study, and no
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patient developed any significant elevation in serum creatinine (>0.5 mg/dL from baseline) during
follow up.
de Vries-Sluijs 2010 reported data from a cohort of 102 HBV/HIV-coinfected patients who received
tenofovir for 5 years as part of their antiretroviral therapy. After a median of 55 months of
treatment, one patient acquired a combination of resistance mutations for anti-HBV drugs and
experienced a virological breakthrough (1/102).
Of the 14 patients with cirrhosis who participated in the cohort, three developed a HCC between 10
and 32 months of treatment, and died of carcinoma progression. An additional patient died of
complications related to end-stage liver disease. The rest of the patients (88) were non-cirrhotic and
none progressed to cirrhosis or developed HCC. Three patients died in this group of causes unrelated
to HBV.
de Vries-Sluijs 2010 reported an increase in serum creatinine level in three patients (3/102). Two
patients experienced an increase after 5 (peak creatinine level, 1.5 mg/dL; eGFR, 54 mL/min) and 16
(peak creatinine level, 2.2 mg/dL; eGFR, 32 mL/min) months of follow up. These patients stopped
tenofovir and stabilized their creatinine levels but did not return to normality. The remaining patient
discontinued treatment after 45 months because of an increase in serum creatinine of 0.38 mg/dL
from baseline. The estimated decrease after 5 years of TDF therapy was 9.8 mL/min/1.73 m 2 (95% CI
5.4 to 14.2 mL/min/1.73 m2). The decline in renal function occurred shortly after initiation of
treatment and was observed particularly in patients with a baseline eGFR greater than 100
mL/min/1.73 m2.
After 48 weeks of blinded treatment in Study 102 (HBeAg-negative patients) and Study 103 (HBeAgpositive patients) (Marcellin 2008), participants were eligible to enter in a 7-year study of open-label
tenofovir treatment. Of the 375 patients included in Study 102, 365 completed the 48-week
treatment and 347 entered in the open-label study. Of the 266 patients in Study 103, 250 completed
the 48-week treatment and 238 entered the open-label extension. In total, 585 patients entered in
the open-label phase (91% of participants in the randomized trial).
Heathcote 2011 reported data up to 3 years of follow up for 542 patients retained from the original
sample, and had resistance mutations as a primary outcome, but amino acid substitutions in HBV
DNA polymerase associated with resistance were not detected in any patient. Snow-Lampart 2011
reported that over 3 years of tenofovir treatment, virological breakthrough was observed in 3% of
patients (13/426, 3%), mostly attributable to non-adherence (11/13 patients with virological
breakthrough). Persistent viraemia (>400 copies/mL) was observed in five patients (5/641, 0.8%) and
was not associated with virological resistance to tenofovir.
At 3 years of open-label treatment, three patients died of causes unrelated to tenofovir. HCC was
diagnosed in <1% of patients (5/542); all had bridging fibrosis or cirrhosis at study entry.
Heathcote 2011 reported that 8.4% of patients experienced a serious adverse event but <1% were
considered related to tenofovir treatment. One patient had mild renal impairment that resolved
after dose reduction. HCC and serum creatinine increase led to tenofovir discontinuation in one
patient each. Creatinine and creatinine clearance remained stable over 3 years, with a change in
creatinine of +0.02 mg/dL at week 144. Two patients, who were treated with adefovir in the
randomized trial, experienced a >0.5 mg/dL increase in creatinine, but both completed the follow up
after a dose reduction in tenofovir. Four patients experienced a reduction in serum phosphorus <2
mg/dL.
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Marcellin 2013 assessed histological improvement and regression of fibrosis in the 489 patients who
completed the 5 years open-label follow up (76%; 489/641). Three hundred four of the 348 patients
(54%) who had a biopsy at 5 years of follow up (348/489; 87%) had histological improvement, and
176 (51%) had regression of fibrosis. Of the 96 patients with cirrhosis at study entry, 71 (74%) no
longer had cirrhosis (defined by a ≥1 unit decrease in Ishak score). Three of 252 patients without
cirrhosis at baseline progressed to cirrhosis at year 5.
At 5 years of follow up, no tenofovir resistance mutations were detected in the 58 patients qualified
for genotypic analyses. In 20 of these patients a virological breakthrough was confirmed. At 6 years
of follow up, Kitrinos 2014 had not reported detectable resistance to tenofovir. Twelve patients
developed HCC, 11 of whom received tenofovir both during the randomized trial and the open-label
extension study, and seven had underlying cirrhosis. Seven patients died, three of them due to HCC.
Marcellin 2013 reported nine patients (2%) who experienced treatment-related serious adverse
events, one of whom experienced mild renal failure. Eight patients discontinued tenofovir
definitively owing to an adverse event.
Table 7. Summary of the results of long-term tenofovir studies
Study
design
(N)

3 years
Mortality

HCC

Seto 2013
Prospective cohort
(142)

1/142
patients

2/142
patients

Resistance

Virological
breakthrough

3/542
patients

5/542
patients

HCC

TENOFOVIR
Cumulative rate
9.3%

de Vries-Sluijs 2010
Prospective cohort
(102 coinfected)

Study 102/103
extension study
Heathcote 2011
Snow-Lampart
2011
Marcellin 2013
Open-label
extension cohort
(542 at 3 years)
(489 at 5 years)

5 years
Mortality

0/542 patients

Cumulative rate
3%

4/14 patients
with cirrhosis
3/88 patients
without
cirrhosis
7/489 patients

3/14 patients with
cirrhosis
0/88 patients
without cirrhosis
176/489 patients
showed
regression of
fibrosis

Resistance

Virological
breakthrough

Cumulative rate
1.2%

Cumulative rate
0.8%

Cumulative rate
(in lamivudinerefractory
patients) 51%
1/102 patients

Cumulative rate (in
lamivudinerefractory patients)
43%
1/102 patients

58/489 patients
with resistance
mutations

20/58 patients with
resistance mutations

12/489 developed
HCC

Included trials in children with chronic hepatitis B (Evidence profile 10)
Murray 2012 showed that after 72 weeks of treatment, more patients treated with tenofovir
showed a virological response compared to placebo (HBV DNA <400 copies/mL) (89% vs 0%;
P<0.001). More patients treated with tenofovir normalized ALT levels in comparison to placebo (74%
vs 31%; P<0.001). A larger percentage of patients on tenofovir than placebo reached a composite
outcome of virological response and normalization of ALT (71% vs 0%; P<0.001), or a composite of
virological response and normalization of ALT and HBeAg loss (21% vs 0%; P<0.05). No resistance
was reported through week 72. Ten per cent of patients treated with tenofovir had grade 3/4
adverse events compared to 24% of patients treated with placebo. The quality of evidence for these
outcomes was moderate due to imprecision in results.
Results from the AI463289 trial showed that entecavir was superior to placebo for a composite
outcome of the proportion of patients with HBV DNA <50 IU/mL and HBeAg seroconversion at week
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48 of treatment (24% vs 2%; P=0.0049). More patients treated with entecavir than with placebo had
HBV DNA levels <50 IU/mL (46% vs 2%; P<0.0001) and normalized ALT levels (67% vs 22%;
P<0.0001). The groups did not show significant differences in the proportion of patients with HBeAg
seroconversion (24% vs 12%; P=0.11). No deaths, discontinuations due to adverse events,
malignancies or events of hepatic disease progression were reported. The safety profile was similar
to the safety profile in adults. The quality of evidence for these outcomes was low. The AI463289
trial had a composite outcome as its primary efficacy end-point, and its limited sample size limited
the precision of effect estimates.

CONCLUSIONS
Summary of main results
This systematic review includes seven systematic reviews (with 47 trials and 21 cohort studies), four
additional randomized trials (two of which were conducted in children and adolescents), and 12
prospective observational studies assessing the effectiveness and safety of entecavir and tenofovir in
the treatment of naïve patients with chronic hepatitis B. A synthesis of the results of these studies
showed the following findings.
Trials in treatment-naïve adult patients with chronic hepatitis B


Tenofovir versus adefovir in naïve patients with chronic hepatitis B (Evidence profile 1. – 2 trials
Marcellin 2008-Study 103 and Peters 2006). One trial in chronic HBeAg-positive patients showed
a significant effect that favoured the effect of tenofovir on HBV DNA (<400 copies/mL) and
normalization of ALT levels (moderate quality of evidence due to imprecision). The trial did not
show differences in histological response, necroinflammation, fibrosis progression, HBeAg
seroconversion, HBsAg loss, antiviral resistance, or adverse effects. One trial in HIV-coinfected
patients failed to show differences between treatments in mortality, undetectable HBV DNA,
normalization of serum ALT, HBeAg seroconversion, and laboratory toxicity.



Entecavir versus adefovir in naïve patients with chronic hepatitis B (Evidence profile 2. – 1 review
Zhao 2011). A review of trials in HBeAg-positive naïve Asian patients showed that a higher
proportion of patients treated with entecavir had reduced HBV DNA levels compared with
adefovir (moderate quality of evidence due to limitations in design) and normalization of serum
ALT levels (low quality of evidence due to limitations in design and imprecision). The review did
not show differences in terms of HBeAg clearance or HBeAg seroconversion (very low quality of
evidence due to imprecision of the results).



Entecavir versus lamivudine in naïve patients with chronic hepatitis B (Evidence profile 3. – 1
review Liang 2012). A review of randomized trials demonstrated that entecavir showed an
improvement in liver histology, normalization of serum ALT (moderate quality of evidence due
to limitations in design), and HBV DNA loss (low quality of evidence due to limitations in design
and inconsistency) in a larger proportion of patients compared to lamivudine. The treatments
did not show differences in terms of loss of serum HBeAg, HBeAg seroconversion or the
incidence of adverse effects.



Entecavir versus telbivudine in naïve patients with chronic hepatitis B (Evidence profile 4. – 1
review Su 2012). A review showed that telbivudine increased HBeAg loss (moderate quality of
evidence due to limitations in design) and HBeAg seroconversion, drug resistance, and/or the
risk of increasing creatine kinase levels compared to entecavir (very low quality of evidence due
to limitations in design and imprecision). The review did not show differences in HBV DNA levels
and ALT levels.



Entecavir versus lamivudine in decompensated HBV cirrhosis (Evidence profile 5. – 1 review Ye
2013). A review showed that entecavir compared to lamivudine reduced HBV DNA levels to
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undetectability (moderate quality of evidence due to limitations in design), and lowered ALT
levels, bilirubin levels, Child–Turcotte–Pugh scores, and drug resistance (very low quality of
evidence due to limitations in design, inconsistency and imprecision); and increased HBeAg
seroconversion (low quality of evidence due to limitations in study design and imprecision). The
review did not show differences for mortality, albumin levels, and prothrombin time activity
levels.


Entecavir versus combined lamivudine and adefovir in decompensated HBV cirrhosis (Evidence
profile 6. – 1 review Peng 2013). A review showed that entecavir, compared to combined
lamivudine and adefovir, improved Child–Turcotte–Pugh scores (moderate quality of evidence
due to limitations in design). The combined therapy increased serum creatinine levels compared
with entecavir (low quality of evidence due to limitations in study design and imprecision). The
review did not show differences for undetectable HBV DNA, ALT normalization, ALT levels,
HBeAg loss, HBeAg seroconversion, or mortality (low quality of evidence due to limitations in
study design and imprecision).



Entecavir versus combined lamivudine and adefovir in naïve patients with chronic hepatitis B
(Evidence profile 7. – 1 trial Zhang 2012). One trial included in a systematic review that included
four additional cohort studies (Liu 2014) did not show differences for HBV DNA levels,
normalization of ALT levels, or HBeAg seroconversion (entecavir increased HBeAg
seroconversion at 48 weeks) (low quality of evidence due to limitations in design and
inconsistency).



Tenofovir in patients with HBV/HIV coinfection (1 review Price 2013). One review of a trial and
observational studies on the role of tenofovir in patients with HBV/HIV coinfection showed an
increase in the proportion of patients with HBV viral load suppressed over time. After 1 year of
treatment, a larger proportion of HBeAg-negative than HBeAg-positive individuals had a fully
suppressed HBV viral load, but not thereafter. The results did not differ depending on previous
exposure to lamivudine.

Long-term effectiveness studies in naïve patients with chronic hepatitis B


Six prospective observational studies provided data on relevant clinical outcomes of long-term
treatment with entecavir. In general terms, entecavir showed a 3% cumulative mortality rate at
3 and 5 years of treatment. Regarding hepatocelullar carcinoma, the cumulative rate may vary
from 3.9% at 3 years of treatment to a range of 3.6% to 6.6%. Resistance to treatment remained
low at 3 (1.2% to 1.7%) and 5 years of treatment (0.8% to 1.2%). Results from three prospective
studies on tenofovir showed similar results. Mortality rates at 3 or 5 years of treatment were
low (0.7% and 1.4%, respectively), and rates of hepatocelullar carcinoma showed a little increase
from 3 (1.4%) to 5 years of treatment (2.4%). The included studies did not report patients with
resistance to tenofovir at 3 years of treatment and showed a low rate at 5 years (1.2%).

Included trials in children with chronic hepatitis B




One placebo-controlled trial of treatment with tenofovir in adolescents showed a virological
response at 72 weeks of treatment of 89%, and normalization of ALT levels in 74%. A total of
71% of patients reached both outcomes at 72 weeks of treatment. All these results were
statistically significant in comparison with placebo. The trial did not report resistance through
the treatment. The treatment was well tolerated.
The results from an entecavir placebo-controlled trial showed that entecavir was superior to
placebo for a combination of HBV DNA <50 IU/mL and HBeAg seroconversion at week 48 of
treatment (24% vs 2%). Entecavir also showed statistically significant differences versus placebo
in the secondary outcomes (HBV DNA <50 IU/mL, normalized ALT levels) with the exception of
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HBeAg seroconversion. The safety profile was consistent with the established safety profile in
adults.

Quality of evidence
The confidence in the effect estimates obtained from the literature was lowered for two main issues.
Many original trials had limitations in their design or execution, with problems regarding the
concealment of allocation sequences and blinding. Furthermore, most of the estimates showed
problems of precision, resulting from analysis based on trials with limited sample sizes and a small
number of events observed. Table 8 lists the quality of the evidence for each outcome assessed in
this systematic review.
Table 8. Quality of evidence for the outcomes considered in the systematic review
Tenofovir vs adefovir in naïve patients with chronic hepatitis B (Evidence profile 1)
Undetectable HBV DNA levels
Moderate quality of evidence (due to imprecision)
ALT levels normalization
HBeAg seroconversion
HBsAg loss
Histological improvement
Fibrosis
Entecavir vs adefovir in naïve patients with chronic hepatitis B (Evidence profile 2)
Undetectable HBV DNA levels
Moderate quality of evidence (due to limitations in design)
ALT levels normalization
Low quality of evidence (due to limitations in design and imprecision)
HBeAg clearence
Very low quality of evidence (due to imprecision)
HBeAg seroconversion
Entecavir vs lamivudine in naïve patients with chronic hepatitis B (Evidence profile 3)
ALT levels normalization
Moderate quality of evidence (due to limitations in design)
Histological improvement
Undetectable HBV DNA levels
Low quality of evidence (due to limitations in design and inconsistency)
HBeAg seroconversion
Low quality of evidence (due to limitations in design and imprecision)
HBsAg loss
Entecavir vs telbivudine in naïve patients with chronic hepatitis B (Evidence profile 4)
HBsAg loss
Moderate quality of evidence (due to limitations in design)
Undetectable HBV DNA levels
ALT levels normalization
HBeAg seroconversion
Very low quality of evidence (due to limitations in design and imprecision)
Drug resistance
Increased creatine kinase
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Entecavir vs lamivudine in decompensated HBV cirrhosis (Evidence profile 5)
Undetectable HBV DNA levels
Low quality of evidence (due to limitations in design)
HBeAg seroconversion
Low quality of evidence (due to limitations in design and imprecision)
Mortality
Prothrombin time activity level
ALT levels normalization
Very low quality of evidence (due to limitations in design, inconsistency and
imprecision)
Bilirubin levels
Child–Turcotte–Pugh scores
Drug resistance
Entecavir vs combined lamivudine and adefovir in decompensated HBV cirrhosis (Evidence profile 6)
Child–Turcotte–Pugh scores
Moderate quality of evidence (due to limitations in design)
Increased creatine kinase
Low quality of evidence (due to limitations in design and imprecision)
Undetectable HBV DNA levels
ALT levels normalization
ALT level
HBeAg seroconversion
HBsAg loss
Mortality
Entecavir vs combined lamivudine and adefovir in naïve patients with chronic HBV (Evidence profile 7)
Undetectable HBV DNA levels
Low quality of evidence (due to limitations in design and inconsistency)
ALT levels normalization
HBeAg seroconversion
Tenofovir in patients with HBV/HIV coinfection
HBV viral load suppression
Low quality of evidence (due to limitations in design)

The majority of the studies included in the review was published in the Chinese language and were
obtained from systematic reviews published in English. For this reason, we limited our inclusion
criteria to those reviews that scored highest on AMSTAR and at least provided an accurate risk of
bias assessment (items 7 and 8).
As all the data for the data effect estimates for the outcomes obtained from long-term studies came
from entecavir- or tenofovir-treated arms in observational studies, the possible bias in these studies
design lowered the confidence in the effect estimates.
The confidence in the effect estimates from the tenofovir trial was moderate due to imprecision in
the results, and outcomes obtained from the entecavir trial had a low quality of evidence due to the
use of a composite outcome as the primary end-point and the limited precision of its results.
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CHARACTERISTICS OF INCLUDED STUDIES
INCLUDED STUDIES IN NAÏVE PATIENTS WITH CHRONIC HEPATITIS B
MARCELLIN 2008
Study ID
Objective

Methods

Marcellin 2008 (Study 103)
To compare the safety and efficacy of tenofovir DF at a dose of 300 mg with
adefovir at a dose of 10 mg, administered once daily, in HBeAg-negative
patients (Study 102) or HBeAg-positive patients (Study 103).
Design: Randomized clinical trial
Number of participating centres: 106
Country/ies: 15 (North America (31 sites), Europe (60 sites), Asia Pacific (15
sites))
Setting/s: Outpatients
Inclusion criteria:
Male or female, aged 18 to 69 years, with history of HBeAg-negative or
HBeAg-positive chronic hepatitis B with compensated liver disease and
pretreatment liver-biopsy specimens that showed a Knodell
necroinflammatory score of 3 or more (on a scale of 0 to 18, with higher
scores indicating more severe chronic hepatitis); all patients had been
HBsAg-positive for at least 6 months before screening.
In Study 103 (HBeAg-positive), patients had ALT levels that were over 2 times
and under 10 times the upper limit of the normal range, and HBV DNA levels
6
of more than 10 copies/mL; these patients had received less than 12 weeks
of treatment with any nucleoside or nucleotide.

Participants and
baseline characteristics
(as it appears in the
original publication)

Exclusion criteria:
Coinfection with HIV-1 or hepatitis C or D viruses, evidence of hepatocellular
carcinoma, a creatinine clearance of less than 70 mL/min, a haemoglobin
3
level of less than 8 g/dL, a neutrophil count of less than 1000/mm , and liver
decompensation or failure.
No. of randomly assigned participants to each group:
Intervention: 176
Control: 90
Intervention
34±11
Reported no
68% (male)
8.64±1.076

Comparison
34±12
Reported no
71% (male)
8.88±0.930

(Mean—IU/mL)

142±102.81

155±121.49

Previous INF
therapy (Yes)
Previous LAM
therapy (Yes)
Mean Knodell
(fibrosis score)
Ethnicity
White
Asian

17%

14%

5%

1%

2.3±1.23

2.4±1.19

52%
36%

51%
36%

Age:
Weight:
Gender:
Serum HBV DNA
(log10 copies/mL)
Serum ALT
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Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

Black
7%
6%
Other
4%
8%
Genotypes
A
24%
20%
B
14%
11%
C
25%
30%
D
32%
35%
E, F, G, H
5%
3%
Other or unknown
2%
2%
Tenofovir (176)
Adefovir (90)
48 weeks
Primary outcome
1. HBV DNA <400 copies/mL and histological improvement
Intervention: 66% versus Control: 12%
Secondary outcomes
2. Histological response
Intervention: 74% versus Control: 68%
RR 1.1 (95% CI 0.93 to 1.30)
3. Reduced necroinflammation
Intervention: 78% versus Control: 71%
RR 1.09 (95% CI 0.94 to 1.28)
4. Worsened fibrosis
Intervention: 2% versus Control: 3%
RR 0.51 (95% CI 0.11 to 2.48)
5. Mean Knodell necroinflammatory score (48 weeks)
Intervention 4.7±2.02 versus Control 5.2±1.96
6. HBV DNA
<400 copies/mL, intention-to-treat analysis
Intervention: 76% versus Control: 13%
RR 5.71 (95% CI 3.35 to 9.73)
<400 copies/mL, observed data
Intervention: 83% versus Control: 14%
RR 5.82 (95% CI 3.43 to 9.87)
7. Normalization of alanine aminotranferase levels
Intervention: 68% versus Control: 54%
RR 1.25 (95% CI 1.01 to 1.55)
8. Serological findings
HBeAg seroconversion
Intervention: 21% versus Control: 18%
RR 1.20 (95% CI 0.68 to 2.11)
HBsAg loss
Intervention: 3.2% versus Control: 0%
RR 5.74 (95% CI 0.32 to 102.59)
9. Safety (Included both HBeAg-positive and HBeAg-negative)
Serious adverse events
Intervention: 6.33% versus Control: 7%
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RR 0.97 (95% CI 0.52 to 1.82)
Adverse events related to study drug
Intervention: 1.63% versus Control: 2.32%
RR 0.71 (95% CI 0.23 to 2.20)

Conclusions
(as reported in the
abstract)
Risk of bias
Bias
Random
generation

sequence

Allocation concealment

10. Antiviral resistance
Intervention (426 participants): no patient showed genotypic substitutions in
polymerase-reverse transcriptase associated with decreased sensitivity. It
was assessed at 48 week of follow up and included HBeAg-positive and
HBeAg-negative patients.
Control (215 patients): four patients developed mutations.
RR 0.06 (95% CI 0.00 to 1.04)
Among patients with chronic HBV infection, tenofovir DF at a daily dose of
300 mg had superior antiviral efficacy with a similar safety profile compared
with adefovir dipivoxil at a daily dose of 10 mg through week 48.
Judgement
Low
High
x
x

Blinding of participants and
personnel

Blinding
of
assessment

outcome

Support
Unclear

X

x

Incomplete outcome data

x

Selective reporting

x

Source of funding

Gilead Sciences

Central, interactive voice-response system
(ClinPhone)
Central, interactive voice-response system
(ClinPhone)
Reported as double blind (Page 2444 original
paper)
Insufficient data to report as “low risk” or
“high risk”
Hard outcomes. One independent central
pathologist remained unware of the assigned
treatment and the biopsy sequence.

PETERS 2006
Study ID
Reference

Objective
Methods

Peters 2006
Peters MG, Andersen J, Lynch P, Liu T, Alston-Smith B, Brosgart CL, ACTG
Protocol A5127 Team. Randomized controlled study of tenofovir and adefovir
in chronic hepatitis B virus and HIV infection: ACTGA5127. Hepatology.
2006;44:1110 to 16.
To assess whether tenofovir was not inferior to adenofovir for the treatment
of coinfected individuals with HBV
Design: Non-inferiority randomized clinical trial
Number of participating centres: 17 (26% of patients were recruited by one
site)
Country/ies: 1 (USA)
Setting/s: Patients coinfected with HBV and HIV
Inclusion criteria:
Aged 18 to 65 years; HIV-1 infection on a stable antiretroviral regimen with
HIV-1 RNA ≤10 000 copies/mL (Roche Amplicor 1.5 (LLQ 50 copies/mL) for at

29

least 12 continuous weeks; documented positive serum HBsAg and serum
5
HBV DNA ≥1 x 10 copies/mL by Roche Amplicor Cobas PCR (lower limit of
quantitation [LLQ] 200 copies/mL) within 12 weeks of entry into study; ALT
≤10 x upper limit of normal (ULN); serum creatinine <1.5 mg/dL; serum
phosphorus ≥2.2 mg/dL; estimated creatinine clearance ≥50 mL/min; use of
contraception; and serum alpha-fetoprotein (AFP) ≤50 ng/dL.

Participants
and
baseline characteristics
(as it appears in the
original publication)

Exclusion criteria:
History of clinically significant renal dysfunction within the past 12 months;
other liver disease including HCV or HDV; any active medical or psychiatric
illness or alcohol or drug use; pregnancy or breastfeeding; malignancy; and
receipt of systemic corticosteroids, nephrotoxic drugs, or anti-HBV drugs
except for 3TC within 90 days of study entry.
No. of randomly assigned participants to each group:
Tenofovir (27)
Adefovir (25)
Intervention
Comparison
Age (median-years): 40
47
Weight:
Not stated
Not stated
Gender (male %):
89
96
Serum HBV DNA
9.45±1.1
8.85±1.88
(log10 mean
copies/mL)

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

Serum ALT (median) 45
63
Abnormal at
baseline (no. of
11
12
subjects)
HBeAg-positive
23
18
Previous INF
Not stated
Not stated
therapy
Previous LAM
Not stated
Not stated
therapy
Previous cirrhosis
Not stated
Not stated
Ethnicity
Caucasian
56%
56%
African American
33%
32%
Genotypes
Not reported
Not reported
Tenofovir (27)
Adefovir (25)
67% completed a follow up of 48 weeks.
Median (weeks): 72 for tenofovir group versus 78 for adefovir group
All-cause mortality:
Intervention: 14.28% versus Control: 20%
RR 0.93 (95% CI 0.06 to 14.03)
1. Undetectable HBV DNA
Intervention: 20% versus Control: 5.7%
RR 2.31 (95% CI 0.49 to 10.87)
2. Normalization of ALT levels
Intervention: 25% versus Control: 36%
RR 1.45 (95% CI 0.42 to 5.10)
3. Seroconversion from HBeAg-positive to HBeAg-negative:
Intention-to-treat analysis:
Intervention: 0% versus Control: 5.55%
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RR 0.26 (95% CI 0.01 to 6.12)
Per protocol (data at 48 weeks):
Intervention: 0% versus Control: 8.33%
R 0.27 (95% CI 0.01 to 6.11)
4. Adverse events:
Any laboratory toxicity (Grades 3−4):
Intervention: 59.25% versus Control: 48%
RR 1.23 (95% CI 0.74 to 2.06)

Conclusions
(as reported
abstract)
Risk of bias

in

the

Bias
Random
sequence
generation
Allocation concealment

Any signs/symptoms (Grades 3−4):
Intervention: 11.11% versus Control: 20%
RR 0.56 (95% CI 0.15 to 2.09)
Over 48 weeks, treatment with either adefovir or tenofovir resulted in
clinically important suppression of serum HBV DNA. Both drugs are safe and
effective for patients coinfected with HBV and HIV.
Judgement
Low
High
x

Support
Unclear
It was generated by computer using permuted
blocks within a stratum (Page 1111).

x

Blinding of participants and
personnel
Blinding
of
outcome
assessment
Incomplete outcome data

x

Selective reporting

x

Source of Funding

General Clinical Research Center Units funded by the National Center for
Research Resources
Primary outcome: change in serum HBV DNA.
Secondary outcome: Clinical response changes in clinical disease by Child –
Pugh–Turcotte score, safety and tolerability, seroconversion from HBeAgpositive to HBeAg-negative and HBeAg-positive; ALT, HBV DNA. Many
authors have received fees form drug companies.

Comments

Site personnel received a unique blinded
treatment identifier by computer link (Page 1111).
X
x

12% (6/52) <48 weeks, lost at follow up.

Zhao 2011
Study ID
Objective

Methods

Zhao P 2011
To assess the 48-week efficacy between entecavir and adefovir in hepatitis
B e antigen-positive nucleos(t)ide-naïve Asian patients with chronic
hepatitis B
6 randomized clinical trials; meta-analysis performed
Inclusion criteria
1. Randomized controlled trial
2. HBeAg-positive nucleos(t)ide-naïve Asian CHB patients with HBeAg
positivity
3. Doses of entecavir and adefovir were respectively 0.5 mg/day and 10
mg/day, with the duration lasting 48 weeks.
Exclusion criteria
1. Non-human studies;
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Study characteristics

Intervention (N)
Control (N)
Outcomes with effect
estimates

2. Coinfection with hepatitis A, C, D, E, Epstein–Barr virus, cytomegalovirus
or HIV;
3. Coexistence of any other liver diseases such as autoimmune hepatitis,
alcoholic liver disease, drug hepatitis or Wilson disease;
4. Liver transplantation;
5. Past or current hepatocellular carcinoma;
6. Literatures with only abstracts provided.
Country: not stated
Study setting: not stated
Study size: 389
Funding source: not stated
Study population: HBeAg-positive nucleos(t)ide-naïve Asian patients with
chronic hepatitis B
Age (Mean): not stated
Sex (% male): not stated
Ethnicity: 100% Asians in five trials, 88% in one trial
Follow up: 48 weeks
Entecavir (202)
Adefovir (187)
Attainment of undetectable levels of serum HBV DNA
Intervention: 65.21% versus Control: 36.48%
RR 1.73 (95% CI 1.38 to 2.17; I-squared: 32.9%)
Normalization of serum ALT level
Intervention: 70.99% versus Control: 55.88%
RR 1.25 (95% CI 1.06 to 1.49; I-squared: 48.1%
HBeAg clearance
Intervention: 11.18% versus Control: 13.63%
RR 0.77 (95% CI 0.44 to 1.35; I-squared: 16.6%)

Results (as reported in
the abstract)

AMSTAR rating
Comments

HBeAg seroconversion
Intervention: 5.94% versus Control: 7.54%
RR 0.74 (95% CI 0.28 to 1.94; I-squared: 0%)
Meta-analyses showed that the rate of undetected serum HBV DNA and
that of serum ALT normalization in the entecavir group were higher than
those in the adefovir group. No statistical significance existed between the
two groups in the rate of HBeAg clearance or the rate of HBeAg
seroconversion.
3/3/5/0 points
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Reference

Objective
Outcomes of interest

AMSTAR rating

Zhao P, Liu W, Zhao J, Guan Q. Comparison of the 48-week efficacy between
entecavir and adefovir in HBeAg-positive nucleos(t)ide-naïve Asian patients
with chronic hepatitis B: a meta-analysis. Virol J. 2011;8:75.
To assess the 48-week efficacy between entecavir and adefovir in hepatitis B
e antigen-positive nucleos(t)ide-naïve Asian patients with chronic hepatitis B.
Primary
Virological response: undetectable levels of serum
HBV DNA. HBeAg clearance, and HBeAg
seroconversion. Normalization of serum ALT
Secondary
Yes

No

C/A

N/A

1. Was an 'a priori' design provided?
x
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
x
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
x
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
x
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
x
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
x
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and x
documented?
8. Was the scientific quality of the included studies used appropriately in
x
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
x
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
x
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall 3/3/5/0 points
score)
Comments
Main clinical outcomes were not included. No scale for assessing risk of bias
was reported. Potential sources of support of the included studies were not
reported.
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LIANG 2012
Study ID
Objective
Methods

Study characteristics

Liang 2012
The aim of this study was to systematically review the efficacy and safety of
entecavir versus lamivudine for the treatment of chronic hepatitis B (CHB).
8 randomized clinical trials; meta-analysis was done.
Inclusion criteria:
1. Patients with chronic hepatitis B. Nucleoside-naïve patients with
HBeAg-positive or HBeAg-negative chronic hepatitis B, regardless of race, age
and sex
2. Randomized clinical trials comparing entecavir with lamivudine published
in Chinese or English in full text, regardless of the use of allocation
concealment or blinding
Exclusion criteria:
1. HBV carriers coinfected or superinfected with other hepatitis viruses
2. Had decompensated liver disease or hepatocellular carcinoma
3. Had received antivirals and immunomodulators for chronic hepatitis B
within one year prior to the initiation of nucleoside treatment.
Country/ies: not stated
Setting/s: not stated
Number of patients: 2178
Funding sources: not stated
Population characteristics: not stated

Intervention (N)
Control (N)
Outcomes with effect
estimates

Entecavir: 1119
Lamivudine: 1059
Improvement in liver histology
Intervention: 71.14% versus Control: 61.39%
RR 1.16 (95% CI 1.07 to 1.26; I-squared: 0%)
Loss of serum HBV DNA
Intervention: 76.07% versus Control: 47.29%
RR 1.65 (95% CI 1.37 to 1.98; I-squared: 86%)
Normalization of serum ALT
Intervention: 81.32% versus Control: 69.97%
RR 1.15 (95% CI 1.11 to 1.20; I-squared: 0%)
Loss of serum HBeAg
Intervention: 20.59% versus Control: 19.67%
RR 1.03 (95% CI 0.83 to 1.26; I-squared: 0%)
HBeAg seroconversion
Intervention: 14.51% versus Control: 16.32%
RR 0.92 (95% CI 0.75 to 1.12; I-squared: 14%)
HBsAg loss
Information not supplied.
Adverse events (including headache, common cold, upper respiratory
tract infection, gastrointestinal disorders, fatigue, and increased
ALT or AST during treatment and follow up)
Intervention: 75% versus Control: 72.68
RR 1.09 (95% CI 0.92 to 1.30; I-squared: 0%)

Conclusions
(as reported in the
abstract)

Current clinical evidence suggests that, regardless of short- or long-term use,
entecavir appears to be more effective than lamivudine in reducing serum
HBV DNA load, improving liver histology, and normalizing ALT in patients
with CHB. The probability for patients to experience HBeAg loss or HBeAg
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AMSTAR rating
Comments

Reference
Objective
Outcomes of interest

AMSTAR rating

seroconversion, or the risk for AE, seems to be similar.
6/4/1
Information on HBsAg was not reported.

Liang J,Tang YF,Wu FS,Deng X. Entecavir versus lamivudine for the treatment
of chronic hepatitis B: a systematic review. Pharmazie. 2012;67:883–90.
The aim of this study was to systematically review the efficacy and safety of
entecavir versus lamivudine for the treatment of chronic hepatitis B (CHB).
Primary
Improvement in liver histology and loss of serum
HBV DNA (as determined by polymerase chain
reaction assay)
Secondary
Normalization of serum ALT, loss of serum HBeAg,
HBeAg seroconversion, HBsAg loss and incidence of
adverse events (including headache, common cold,
upper respiratory tract infection, gastrointestinal
disorders, fatigue, and increased ALT or AST during
treatment and follow up)
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall
6/4/1/0

x

x

x

x

x
x

x
x

x

x

x
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score)
Yes/No/CA/No apply

Comments

1. The assessment of risk of bias was done following the Cochrane
Collaboration methodology.
2. The quality of evidence was reported using GRADE.

SU 2012
Study ID
Objective
Methods

Study characteristics

Intervention (N)
Control (N)
Outcomes with effect
estimates

Su 2012
To compare the effects of telbivudine and entecavir for the treatment of
hepatitis e antigen-positive chronic hepatitis B
13 randomized clinical trials; meta-analysis performed
Inclusion criteria
1. Randomized clinical trials
2. HBeAg-positive chronic hepatitis B patients, according to diagnostic
standards in “China guidelines for HBV management” (2010)
3. Studies comparing telbivudine (600 mg/day) with entecavir (0.5 mg/day)
4. The main outcome parameters included HBV DNA undetectability, ALT
normalization, HBeAg loss, HBeAg seroconversion, drug resistance, and
adverse reactions.
Exclusion criteria
1. Non-randomized controlled trials
2. Insufficient analytical information regarding treatment schedule, follow
up, and outcomes
3. Patients receiving interferon, nucleosides or nucleotides for CHB within 6
months
4. Patients coinfected with hepatitis A, C, D and E virus, cytomegalovirus, or
human immunodeficiency virus
5. Patients with liver failure, HCC, and liver-related complications caused by
alcoholism, autoimmune disease, or cholestasis
6. Pregnant and breastfeeding patients.
Country: China
Study setting: not stated
Study size: 3925
Funding source: Drug Research Fund of Hepatitis, Guangdong
Pharmaceutical Association (No. 2012G01)
Study population: hepatitis B e antigen (HBeAg)-positive chronic hepatitis B
Age (mean): not stated; Sex (% male): not stated; Ethnicity: not stated
Follow up (weeks): 4, 8, 12, 24, 36, 48, 52, 60, and 72
Telbivudine (1987)
Entecavir (1938)
HBV DNA undetectability
Intervention: 61.5% versus Control: 60.82%
RR 1.02 (95% CI 0.98 to 1.06; I-squared: 0%)
ALT normalization
Intervention: 71.11% versus Control: 70.87%
RR 1.01 (95% CI 0.96 to 1.05; I-squared: 0%)
HBeAg loss
Intervention: 25.90% versus Control: 15.17%
RR 1.68 (95% CI 1.35 to 2.09; I-squared: 36%)
HBeAg seroconversion
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Results (as reported in
the abstract)

AMSTAR rating
Comments

Reference
Objective
Outcomes of interest

AMSTAR rating

Intervention: 19.10% versus Control: 10.45%
RR 1.81 (95% CI 1.55 to 2.13; I-squared: 0%)
Drug resistance
Intervention: 4.56% versus Control: 0.67%
RR 3.76 (95% CI 1.28 to 11.01; I-squared: 0%)
Adverse reactions (increased creatine kinase)
Intervention: 12.72% versus Control: 1.42%
RR 5.58 (95% CI 2.22 to 13.98; I-squared: 0%)
There was no statistically significant difference between comparison groups
in terms of HBV DNA undetectability and ALT normalization. HBeAg loss,
HBeAg seroconversion was higher in patients receiving entecavir compared
to the telbivudine group. Drug resistance and adverse reactions, measured
as increased creatine kinase, were lower with entecavir compared to
telbivudine.
6
12 trials in Chinese and 1 in English language

Su QM, Ye XG. Effects of telbivudine and entecavir for HBeAg-positive chronic
hepatitis B: a meta-analysis. World J Gastroenterol. 2012;18:6290–301.
To compare the effects of telbivudine and entecavir in treatment of hepatitis e
antigen-positive chronic hepatitis B.
Primary
Virological, biochemical and serological responses,
and adverse reactions
Secondary
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were

x

x

x

x

x
x

x
x

x
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combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
x
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall 6/2/3/0 points, respectively
score)
(Yes/No/CA/NA)
Comments
1. Outcomes were not reported as primary and secondary and did not include
main clinical outcomes.
2. Risk of bias was assessed following the Cochrane Collaboration
methodology.
3. No potential sources of support regarding included trials were reported.

YE 2103
Study ID
Objective
Methods

Study characteristics

Intervention (N)
Control (N)

Ye 2013
To compare the effects of entecavir and lamivudine for the treatment of
hepatitis B-decompensated cirrhosis using a meta-analysis
13 randomized clinical trials; meta-analysis performed
Inclusion criteria:
1. Randomized clinical trials
2. Hepatitis B-decompensated cirrhosis patients, who were included in
Chinese articles according to the diagnostic standards of the China guidelines
for HBV management (2005), in foreign articles, diagnosis was based on
clinical, biochemical, radiological and histological responses, and a Child –
Turcotte–Pugh score ≥7
3 Studies comparing the treatment methods of entecavir (0.5 mg/day) and
lamivudine (100 mg/day). Both groups were given symptomatic treatment
and conventional treatment.
Exclusion criteria:
1. Non-randomized clinical trials
2. Insufficient analytical information regarding treatment schedule, follow
up, and outcomes
3. Receiving interferon, nucleosides or nucleotides for chronic hepatitis B
within 6 months of the trial
4. Coinfection with hepatitis A, C, D, E virus, cytomegalovirus, or HIV
5. Patients with liver failure, HCC, and liver-related complications caused by
alcoholism, autoimmune disease, or cholestasis.
Country/ies: China and South Korea
Setting/s: not provided
Number of patients: 873
Funding sources: The Chinese Foundation for Hepatitis Prevention and
Control, Fund of “Guanghui”.
Population characteristics: hepatitis B decompensated cirrhosis
Age: mean >43 years
Gender: not provided; Ethnicity: Chinese
Entecavir (443)
Lamivudine (450)
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Outcomes with effect
estimates

Conclusions
(as reported in abstract)

AMSTAR rating
Comments

Reference

Objective
Outcomes of interest

AMSTAR rating

Mortality
Intervention: 6.4% versus Control: 7.9%
RR 0.81 (95% CI 0.37 to 1.80; I-squared: 0%)
HBV DNA undetectability
Intervention: 74.8% versus Control: 57.9%
RR 1.24 (95% CI 1.16 to 1.33; I-squared: 38%)
HBeAg seroconversion
Intervention: 31.9% versus Control: 21.5%
RR 1.42 (95% CI 1.15 to 1.75; I-squared: 0%)
Alanine aminotransferase levels
Intervention mean: 442 versus Control mean: 475
MD -5.11 (95% CI -7.71 to -2.50; I-squared: 89%)
Albumin levels
Intervention mean: 316 versus Control mean: 346
MD 1.84 (95% CI -0.47 to 4.15; I-squared: 91%
Total bilirubin levels
Intervention mean: 300 versus Control mean: 330
MD -7.43 (95% CI -9.73 to -5.13; I-squared: 75%)
Prothrombin time activity levels
Intervention mean: 362 versus Control mean: 359
MD 1.95 (95% CI 0.81 to 3.08; I-squared: 0%)
Child–Turcotte–Pugh score
Intervention mean: 914 versus Control mean: 880
MD -0.15 (95% CI -0.75 to -0.26; I-squared: 72%)
Drug resistance
Intervention: 0.31% versus Control: 14.3%
RR 0.10 (95% CI 0.04 to 0.24; I-squared: 0%)
Adverse reaction
There was no significant difference between the intervention and control
groups. No severe adverse reactions were reported to either entecavir or
lamivudine.
Entecavir and lamivudine significantly improved liver function and reduced
mortality. Both drugs produced similar serological responses, and were safe
and well tolerated. However, ETV resulted in a better virological response
and lower drug resistance, but it is more expensive.
7
Many outcomes show high inconsistency >70%; however, no subgroup
analyses were conducted.

Ye XG, Su QM. Effects of entecavir and lamivudine for hepatitis B
decompensated cirrhosis: meta-analysis. World J Gastroenterol.
2013;19:6665–78.
To compare the effects of entecavir and lamivudine for the treatment of
hepatitis B-decompensated cirrhosis using a meta-analysis
Primary
Rate of HBV DNA undetectability, HBV DNA level,
hepatitis B e antigen seroconversion, ALT levels,
albumin levels, total bilirubin levels, prothrombin
time activity levels, Child–Turcotte–Pugh score,
mortality, drug resistance, and adverse reactions
Secondary
Yes No
C/A N/A

1. Was an 'a priori' design provided?
The research question and inclusion criteria should be established before the
conduct of the review.

x
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2. Was there a duplicate study selection and data extraction?
x
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
x
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
x
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
x
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
x
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and x
documented?
8. Was the scientific quality of the included studies used appropriately in x
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
x
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
x
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall 7/2/2/0
score)
(Yes/No/Cann’t A/NA)
Comments
Search date: up to May 2013.
Risk of bias assessed with Jadad scale.
Potential sources of support of the included studies were not provided.

PENG 2013
Study ID
Objective

Methods

Peng 2013
To compare the efficacy between de novo lamivudine plus adefovir
combination therapy and entecavir monotherapy in patients with
decompensated cirrosis and previously untreated hepatitis B virus infection
7 randomized clinical trials, meta-analysis conducted.
Inclusion criteria
1. Randomized controlled trials (each group sample size >20)
2. Adult patients with decompensated HBV cirrhosis defined as Child–Turcotte–
Pugh score of 7 or more (class B and C) or the presence of complications of
portal hypertension such as ascites, variceal bleeding or hepatic
encephalopathy
3. Treatment strategy: including a de novo lamivudine (100 mg/day) plus
adefovir (10 mg/day) combination therapy group and an entecavir (0.5
mg/day) monotherapy group
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Study characteristics

Intervention (N)
Control (N)
Outcomes with effect
estimates

Results (as reported in
the abstract)

AMSTAR rating
Comments

4. Course of therapy at least 48 weeks
5. Virological response (HBV DNA levels, HBeAg loss and HBeAg
seroconversion), biochemical response (ALT levels, and rates of ALT
normalization), clinical response (Child–Turcotte–Pugh scores and mortality).
Exclusion criteria
1. Duplicated data
2. Coinfection with hepatitis A, C, D, or E viruses, or HIV
3. Autoimmune hepatitis, alcoholic liver disease, primary biliary cirrhosis,
Wilson disease
4. Use of antiviral drugs or immunomodulatory drugs at any time within the
preceding 6 months
5. Clinical evidence of hepatocellular carcinoma; or
6. Any data set for which sufficient information was not available.
Country: China and South Korea
Study setting: not stated
Study size: 411
Funding source: Public
Study population: hepatitis B-associated decompensated cirrhosis
Age (mean range): 44.3 to 53.3 years old
Gender (male % range): 64% to 84%
HBV DNA levels (mean): 5.1±1.3 log 10 to 9.8±1.8 log10 copies/mL
Lamivudine plus adefovir: 205
Entecavir: 206
1. Virological response
HBV DNA indetectable Intervention: 69.71% versus Control: 77.84%
RR 0.93 (95% CI 0.83 to 1.05; I-squared: 0%)
HBV DNA levels Intervention: 108 versus Control: 109
MD 0.09 (95% CI -0.02 to 0.20; I-squared: 0%)
HBeAg loss Intervention: 58.10% versus Control: 55%
RR 1.09 (95% CI 0.84 to 1.41; I-squared: 0%)
HBeAg seroconversion Intervention: 29.33% versus Control: 30%
RR 0.95 (95% CI 0.58 to 1.55; I-squared: 0%)
2. Biochemical response
ALT levels Intervention: 91 versus Control: 100
MD 1.05 (95% CI -4.83 to 6.47; I-squared: 0%)
Rates of ALT normalization Intervention: 68% versus Control: 65.57%
RR 1.03 (95% CI 0.81 to 1.31; I-squared: 0%)
3. Clinical response
Child–Turcotte–Pugh scores Intervention: 205 versus Control: 206
MD 0.33 (95% CI 0.21 to 0.44; I-squared: 1%)
Mortality Intervention: 3.90% versus Control: 2.42%
RR 1.20 (95% CI 0.43 to 3.32; I-squared: 0%)
Safety (increase in serum creatinine) Intervention: 4.87% versus Control: 0.48%
RR 4.76 (95% CI 1.11 to 20.33; I-squared: 0%)
Entecavir significantly improved Child–Turcotte–Pugh scores, and was
associated with lower rates of serum creatinine increase compared to
lamivudine plus adevofir. The reduction in ALT levels, HBV DNA levels, rate of
ALT normalization, undetectable HBV DNA, HBV e antigen (HBeAg) loss, HBeAg
seroconversion and mortality were similar between the two groups.
Lamivudine plus adefovir increased nephrotoxicity compared to entecavir.
7
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Reference

Objective

Outcomes of interest

AMSTAR rating

Peng H, Liu J, Yang M, Tong S, Yin W, Tang H, et al. Efficacy of lamivudine
combined with adefovir dipivoxil versus entecavir monotherapy in patients
with hepatitis B-associated decompensated cirrhosis: A meta-analysis. J Clin
Pharmacol. 2013 Sep 16. doi: 10.1002/jcph.181. [Epub ahead of print].
To compare the efficacy between de novo lamivudine plus adefovir
combination therapy and entecavir monotherapy in patients with
decompensated cirrosis and previously untreated hepatitis B virus infection
Primary
1. Virological response (HBV DNA levels, HBeAg loss and HBeAg
seroconversion)
2. Biochemical response (ALT levels, and rates of ALT
normalization)
3. Clinical response (Child–Turcotte–Pugh scores and mortality)
Secondary
Yes

No

C/A

N/A

1. Was an 'a priori' design provided?
x
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
x
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
x
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
x
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
x
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
x
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and x
documented?
8. Was the scientific quality of the included studies used appropriately in x
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
x
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
x
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall score)
7/2/2/0
(Yes/No/CA/NA)
Comments
Methodological quality of included trials was assessed with Jadad
scale.
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LIU 2014
Study ID
Objective

Methods

Liu 2104
To evaluate the effectiveness and resistance of de novo combination of lamivudine
and adefovir dipivoxil compared with entecavir monotherapy for nucleos(t)idenaïve patients with chronic hepatitis B
5 studies (1 randomized clinical trial and 4 non-randomized clinical trials); metaanalysis was performed
Inclusion criteria
1. Randomized control, prospective case–control, cohort study designs
2. HBsAg-positive for at least 6 months prior to enrolment regardless of hepatitis B
e antigen status
3. All patients had never received antiviral treatment previously.
4. Intervention: studies directly comparing lamivudine 100 mg/day plus adefovir
10 mg/day and entecavir 0.5 mg/day, with a duration more than or equal to
24 weeks
5. All patients had to have excellent compliance in taking the antiviral agents.

Study
characteristics

Intervention (N)
Control (N)
Outcomes with
effect estimates

Exclusion criteria
1. Non-comparative study; retrospective study, observational study.
2. Insufficient analytical information regarding treatment schedule, follow up
3. Patients coinfected with hepatitis A, C, D and E virus, having decompensated
liver disease, hepatocellular carcinoma
4. Prior liver transplantation and concomitant renal failure.
Country: China and India
Study setting: not stated
Study size: 328
Funding source: Public.
Study population: Nucleos(t)ide-naïve patients with chronic hepatitis B
Age (mean); Sex (% male); Ethnicity: not stated
Follow up (weeks): 12, 24, 48, and 96
Lamivudine and adefovir dipivoxil (161)
Entecavir (167)
Attainment of undetectable levels of HBV DNA
12 weeks
Meta-analysis (1 RCT and 4 Cohorts)
Intervention: 53.57% versus Control: 47.61%
RR 1.08 (95% CI 0.87 to 1.34 I-squared: 0%)
Randomized clinical trial
Intervention: 68.6% versus Control: 57.1%
RR 1.20 (95% CI 0.83 to 1.73)
24 weeks
Meta-analysis (1 RCT and 4 Cohorts)
Intervention: 72.14% versus Control: 64.82%
RR 1.09 (95% CI 0.93 to 1.26 I-squared: 0%)
Randomized clinical trial
Intervention: 80% versus Control: 66.7%
RR 1.20 (95% CI 0.90 to 1.61)
48 weeks
Meta-analysis (1 RCT and 4 Cohorts)
Intervention: 90% versus Control: 78.91%
RR 1.14 (95% CI 1.03 to 1.26 I-squared: 0%)
Randomized clinical trial
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Intervention: 88.6% versus Control: 68.6%
RR 1.29 (95% CI 1.00 to 1.67)
96 weeks
Meta-analysis (1 RCT and 4 Cohorts)
Intervention: 96.22% versus Control: 82.85%
RR 1.13 (95% CI 0.93 to 1.38 I-squared: 82%)
Randomized clinical trial
Intervention: 94.3% versus Control: 77.1%
RR 1.22 (95% CI 1.00 to 1.49)
Normalization of ALT levels
12 weeks
Meta-analysis (1 RCT and 4 Cohorts)
Intervention: 36.37% versus Control: 38.18%
RR 0.91 (95% CI 0.65 to 1.29 I-squared: 0%)
Randomized clinical trial
Intervention: 60% versus Control: 54.3%
RR 1.11 (95% CI 0.74 to 1.66)
24 weeks
Meta-analysis (1 RCT and 4 Cohorts)
Intervention: 67.64% versus Control: 71.81%
RR 0.83 (95% CI 0.47 to 1.49 I-squared: 37%)
Randomized clinical trial
Intervention: 74.3% versus Control: 60%
RR 1.93 (95% CI 0.70 to 5.32)
48 weeks
Meta-analysis (1 RCT and 4 Cohorts)
Intervention: 91.42% versus Control: 81.63%
RR 1.09 (95% CI 0.95 to 1.25 I-squared: 68%)
Randomized clinical trial
Intervention: 85.7% versus Control: 65.7%
RR 1.30 (95% CI 0.99 to 1.72)
96 weeks
Meta-analysis (1 RCT and 4 Cohorts)
Intervention: 96.29% versus Control: 86.66%
RR 1.11 (95% CI 1.02 to 1.21 I-squared: 43%)
Randomized clinical trial
Intervention: 97.1% versus Control: 77.1%
RR 1.26 (95% CI 1.04 to 1.52)
HBeAg seroconversion
Meta-analysis (1 RCT and 4 Cohorts)
48 weeks
Intervention: 20.87% versus Control: 11.82%
RR 1.79 (95% CI 0.90 to 3.54 I-squared: 0%)
Randomized clinical trial
Intervention: 20% versus Control: 8.6%
RR 2.33 (95% CI 0.66 to 8.30)
96 weeks
Intervention: 42.85% versus Control: 21.50%
RR 2.00 (95% CI 1.26 to 3.18 I-squared: 51%)
Randomized clinical trial
Intervention: 48.6% versus Control: 17.1%
RR 2.83 (95% CI 1.27 to 6.33)
Emergence of viral resistance
All studies (1 RCT and 4 cohort studies)
Intervention: 0% versus Control: 7.05%
RR 0.14 (95% CI 0.02 to 1.14 I-squared: 0%)
Randomized clinical trial
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Results
(as
reported in the
abstract)

AMSTAR rating
Comments

No patient in combination arm showed viral breakthrough compared with 2
patients assigned to entecavir group.
Intervention 0% versus 5.71%
Both biochemical response and HBeAg seroconversion rate at 96 weeks with
lamivudine plus adefovir for treatment-naïve patients with chronic hepatitis B were
higher than with entecavir. No statistically significant difference was observed
between both comparison groups in terms of attainment of undetectable levels of
HBV DNA and emergence of viral resistance.
5
Meta-analysis for emergence of viral resistance was conducted by AMC, based on
data supplied by Liu 2014.

Main
results
(narrative)

Reference

Objective

Outcomes of interest

AMSTAR rating

Liu F, Wang X, Wei F, Hu H, Zhang D, Hu P, et al. Efficacy and resistance in de
novo combination lamivudine and adefovir dipivoxil therapy versus entecavir
monotherapy for the treatment-naïve patients with chronic hepatitis B: a metaanalysis. Virol J. 2014;11:59.
To evaluate the effectiveness and resistance of a de novo combination of
lamivudine and adefovir dipivoxil compared with entecavir monotherapy for
nucleos(t)ide-naïve patients with chronic hepatitis B
Primary
Normalization of ALT levels, attainment of undetectable levels of
HBV DNA, and HBeAg seroconversion
Secondary
Emergence of viral resistance and safety
Yes No
C/A N/A

1. Was an 'a priori' design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were

x

x

x

x

x
x

x
x

x
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combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
x
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR
rating 5/4/2/0
(overall score)
(Yes/No/CA/No)
Comments
1. Risk of bias was assessed using Jadad and Newcastle–Ottawa scales for
randomized and non-randomized clinical trials, respectively.
2. Potential sources of support of included studies were not reported.
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WHO/HIV/2015.38
© World Health Organization 2015
PRICE 2013
Study ID
Objective

Methods

Price 2013
To perform a meta-analysis of data from patients coinfected with HBV/HIV to
assess: (i) the role of tenofovir in HBV viral load suppression as monotherapy
or in combination with lamivudine; (ii) the differences in this outcome in
relation with patients that were previously treated with lamivudine; and (iii)
virological rebound
Systematic review and meta-analyses of randomized trials and cohort
(prospective and retrospective) studies
Inclusion criteria:
HBV/HIV-coinfected individuals treated with tenofovir (alone or combined
with lamivudine) for a period of at least one year
Reporting of quantification of plasma HBV viral load at yearly intervals while
patients were on tenofovir treatment

Study characteristics

Intervention (N)
Control (N)
Outcomes with effect
estimates

EXclusion criteria:
Patients with undetectable plasma HBV viral load at baseline
23 studies included in the analysis (6 trials 43 arms to comparisons)
In most studies the duration of follow up was 48 weeks, but some
observational studies followed patients up to 171 months.
Samples of patients treated with tenofovir ranged from 5 to 78 patients.
Studies used assays with widely varying cut-offs for the detection of HBV
DNA (copies/mL converted to IU/mL by dividing by 5): from 6 to 400
Tenofovir alone or in combination with lamivudine
Controlled and uncontrolled studies
HBV VIRAL LOAD SUPPRESSED (patients treated with tenofovir)
1 year 57.4% (95% CI 53.0% to 61.7%)
2 years 79.0% (95% CI 73.6% to 83.8%)
3 years 85.6% (95% CI 79.2% to 90.7%)
Year

HBeAg (+) patients with viral
HBeAg (-) patients with viral
suppression
suppression
1
51.8%
76.3%
2
82.0%
82.1%
3
86.6%
75.0%
After 1 year of treatment, a higher proportion of HBeAg-negative
individuals had fully suppressed HBV viral load (P=0.005). After 1 year the
rates of suppression were not significantly different.
Patients previously treated with lamivudine
HBV viral load suppression at 1 year of treatment with tenofovir
monotherapy: OR 0.69 (95% CI 0.45 to 1.08)
HBV viral load suppression at 1 year of treatment with combination therapy:
1.24 (95% CI 0.68 to 2.24)
The effect of prior exposure to lamivudine was similar, and not statistically
significant, at 1, 2, and 3 years.
Patients with combination treatment
The effect of combination therapy favoured dual therapy at 1 year, and
tenofovir monotherapy at years 2 and 3 (not statistically significant
differences).
Virological rebound on TDF was rare, with no cases seen in 16 of 23 studies.
Three studies reported a single patient with an increase in HBV viral load on
TDF treatment, three had two patients, and one had three.
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Conclusions
(as reported in abstract)

AMSTAR rating
Comments

Reference

Objective

Outcomes of interest

AMSTAR rating

Tenofovir suppresses HBV DNA to undetectable levels in the majority of
HBV/HIV-coinfected patients with the proportion fully suppressed continuing
to increase during continuous treatment. Prior treatment with lamivudine
does not compromise efficacy of tenofovir treatment.
6/3/2
None

Price H, Dunn D, Pillay D, Bani-Sadr F, de Vries-Sluijs T, Jain MK, Kuzushita N,
Mauss S, Núñez M, Nüesch R, Peters M, Reiberger T, Stephan C, Tan L, Gilson
R. Suppression of HBV by tenofovir in HBV/HIV coinfected patients: a
systematic review and meta-analysis. PLoS One. 2013;8:e68152.
To perform a meta-analysis of data from patients coinfected with HBV/HIV to
assess: (i) the role of tenofovir in HBV viral load suppression as monotherapy
or in combination with lamivudine; (ii) the differences in this outcome in
relation with patients that were previously treated with lamivudine; and (iii)
virological rebound
Primary
Proportion of patients tested who had an HBV viral
load below the limit of detection at each of any
available yearly time intervals
Secondary
Virological rebound
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.

X

X

X

X

X
X

X
X

X

X
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11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall 6 / 3 / 2
score)

X

Yes/No/CA/No apply
Comments

None

INCLUDED STUDIES ON LONG-TERM EFFECTIVENESS
CHANG 2010
Study ID
Objective
Methods

Chang 2010
To determine the efficacy and safety results for HBeAg-positive patients who
received a minimum of 52 weeks of blinded entecavir treatment
Design:
Long-term follow up study (ETV-901) from the randomized control trial (ETV022)
Recruitment/Setting/s:
Patients were recruited for randomized, double-blind comparison of
entecavir and lamivudine for up 96 weeks in nucleoside-naïve patients with
HBeAg-positive CHB. A total of 715 patients were enrolled at 137 centres
worldwide between December 2001 and September 2002. Patients classified
as responders (HBV DNA _0.7 MEq/mL and HBeAg loss) or non-responders
(HBV DNA _0.7 MEq/mL) at week 48 discontinued therapy at week 52.
Responders were followed off-treatment for 24 weeks and non-responders
were offered enrolment into rollover study ETV-901 or, at the discretion of
the investigator, alternative off-study anti-HBV therapy.
Selection criteria:
For patients in the ETV-022 study, the following subgroups of patients could
enter ETV-901:
1) virological responders at week 48 (year 1) who opted not to continue to a
second year in study ETV-022
2) virological responders at week 96 (year 2)
3) non-responders from either the first or second year of blinded treatment;
4) responders from either the first or second year of blinded treatment who
experienced virological relapse

Participants and
baseline characteristics
(as appear in the
original publication)

Exclusion criteria included coinfection with hepatitis C virus, hepatitis D virus,
or HIV, prior treatment with lamivudine for _12 weeks, and exposure to
other antiviral agents within 6 months of randomization
No. participants in each cohort/group: 146 *
Age: years mean (SE)
Male sex, n (%)
Ethnicity, n (%)

Baseline HBV DNA
(PCR (log10 copies/mL), mean
(SE)
Baseline ALT

36 (1.1)
117 (80)
Asian 94 (64)
White 49 (34)
Black/African American 3 (2)
9.91 (0.182)

121.8 (7.04)
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(IU/L), mean (SE)
Baseline therapy/ies

HBsAg positive, n (%)
HbeAg-positive, n (%)

132 entecavir in ETV-022
entecavir plus lamivudine in ETV-901
14 entecavir through both studies
A 38 (26)
B 39 (27)
C 44 (30)
D 6 (4)
Other 19 (13)
146 (100)
146 (100)

HbeAg-negative, n (%)

144 (99)

Genotypes

Prognostic factor/s

Length of follow up
Outcomes with effect
estimates

Conclusions
(as reported in abstract)

* One responder, 126 virological responders, and 19 non-responders)
HBV DNA <300 copies/mL
Normal ALT levels
HBeAg seroconversion
Lost (HBsAg)
5 years
HBV DNA <300 copies/mL
5, 94% (88/94)
Normal ALT levels

80% (78/98)

HBeAg seroconversion

23% (33/141)

Lost (HBsAg)

1.4% (2/145

Extended therapy with entecavir through 5 years maintained or increased
rates of HBV DNA suppression and ALT normalization. Additional patients
also achieved HBeAg loss and seroconversion. Entecavir provides sustained
viral suppression with minimal resistance during long-term treatment of
HBeAg-positive CHB.

Risk of bias
Bias
Representative and well
defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up sufficiently
long and complete?
Were objective and
unbiased outcome criteria
used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment for
important prognostic
factors?

Judgement
Low
High
x

Support
Unclear

N/A

x

5 years

x

x

x

Quote: At screening, patients were required to
have serum HBV DNA _3 MEq/mL (_3 million
copies/mL) by bDNA assay, and ALT 1.3–10 times
the upper limit of normal (ULN).
All data analyses are descriptive.
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Source of funding

The study was sponsored by Bristol-Myers Squibb. The sponsor designed the study in
collaboration with expert hepatologists. The sponsor also collected the data,
monitored study conduct, performed the statistical analyses, and coordinated writing
of the article with all authors.

HOSAKA 2013
Study ID
Objective

Methods

Hosaka 2013
To evaluate whether long-term entecavir (ETV) treatment would reduce
hepatocellullar carcinoma (HCC) risk in HBV-infected patients when
compared with nucleotide analog (NA)-naïve patients
Design: Retrospective/prospective cohort
Recruitment/Setting/s: From 2004 to 2010, 510 patients recruited
prospectively were treated with 0.5 mg entecavir. The control group was a
retrospective cohort of 2332 naïve, HBV-infected patients. Propensity score
matching eliminated the baseline differences.
Inclusion criteria:
-Abnormal ALT levels (defined as ALT ≥45 IU/L) and elevated HBV DNA levels
of ≥4 log copies/mL
-A patient with advanced fibrosis would be treated with ETV if the ALT level
was normal; however, a patient without fibrosis or with a normal HBV
DNA/ALT level would not be treated with ETV.
Exclusion criteria:
- Follow-up duration was less than 1 year
- Corticosteroid withdrawal therapy , IFN treatment or NA treatment was
initiated during follow up
-Clinical data or serum samples were incomplete
-Positive for anti-hepatitis C virus antibodies (HCV-AB)

Participants and
baseline characteristics
(as appear in the
original publication)

No. of participants in each cohort/group: 472 treated /1143 untreated
patients

Age: (mean±SD)
Weight:
Gender (male:female)
Ethnicity
Baseline HBV DNA (log
copies/mL)
Baseline ALT level (IU/L)
Baseline therapy/ies
Baseline fibrosis
Baseline cirrhosis (%)
Genotypes
A
B
C
D
F
H
Person-years follow up
No. of HCC cases

Exposed cohort
(entecavir)
46 (12.1)
Not reported
210:106
Not reported
6.3 (5.2–7.9)

Unexposed cohort

61 (39–109)

60 (28–144)

79 (25)

85 (29)

8 (2.5)
49 (15.5)
225 (71.2)
0
0
0
1064
6

9 (2.8)
50 (15.8)
226 (71.5)
0
0
0
2978
72

46 (13.5)
Not reported
210:106
Not reported
6.6 (4.5–7.8)

51

Cigarette smoking

Prognostic factor/s
Length of follow up
Outcomes with effect
estimates

Conclusions
(as reported in abstract)
Risk of bias
Bias
Representative and well
defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up sufficiently
long and complete?
Were objective and
unbiased outcome criteria
used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment for
important prognostic
factors?
Source of Funding

110 (35)

110 (35)

Age, gender, alcohol consumption, pre-existing cirrohosis, HBeAg-positive
5.4 (3.1 to 13.2) years
Factors associated with HCC development as determined by Cox proportional
hazard regression analysis at 5 years (propensity score matched cohort)
Variable
Multivariate adjusted HR (95% CI)
Age (per year)
1.06 (1.03–1.09)
Alcohol consumption (>200 kg) 2.21 (1.18–4.16)
Pre-existing cirrhosis
4.28 (1.88–9.73)
HBeAg (positive)
2.26 (1.18–4.34)
Long-term ETV treatment may reduce the incidence ofHCC in HBV-infected
patients. The treatment effect was greater in patients at higher risk of HCC.
Judgement
Low
High
X

Support
Unclear

X

X
x

x

Quote: sample size did not take into account
other unobserved confounding factors such
as HCC family history, stage of cirrhosis, and
comorbidities when determining associating
factors for carcinogenesis in HBV.

X

Not declared.
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TENNEY 2009
Study ID
Objective
Methods

Tenney 2009
To report a comprehensive assessment of resistance in both patient
populations treated for up to 5 years with ETV.
Design: Resistance survillance study
Recruitment/Setting/s:
Serum samples were obtained from patients of phase 2 and 3 clinical studies:
ETV-22: nucleoside-naïve HBeAg-positive patients with compensated liver
disease
ETV-027: HBeAg-negative patients with compensated liver disease
ETV-026: LVD-refractory patients
ETV-014: Compensated liver disease
ETV-015: Orthotopic liver transplant recipients
Selection criteria:
Patients initially randomized to treatment with the approved ETV daily
dosages (0.5 mg for nucleoside-naïve and 1.0 mg for LVD-refractory) were
eligible for inclusion in the resistance surveillance.

Participants and
baseline characteristics
(as appear in the
original publication)

Patients from trials ETV-022 and ETV-027, conducted in patients who were
HBeAg-positive and HBeAg-negative, respectively, were treated for 1 to 2
years, depending on the clinical response at week 48.
Patients whose HBV DNA was suppressed below the limit of detection by the
branched DNA assay (0.7 MEq/mL) and were either HBeAg-negative (for
HBeAg-positive patients) or had normalized ALT (for HBeAg-negative
patients) at week 48 were to discontinue treatment at week 52.
Patients whose HBV DNA was less than 0.7 MEq/mL but did not lose HBeAg
or normalize ALT were allowed to continue treatment through week 96.
Patients who did not achieve either end-point were offered alternative
therapy in the rollover study ETV-901.

Length of follow up
Outcomes with effect
estimates

For up to 5 years (week 240)
Nucleoside-naïve patients: the cumulative probability of genotypic ETVr and
genotypic ETVr associated with virological breakthrough was 1.2% and 0.8%,
respectively.
LVD-refractory patients: the cumulative probability of genotypic ETVr and
genotypic ETVr associated with breakthrough of 51% and 43%, respectively.
Only four patients who achieved <300 copies/mL HBV DNA subsequently
developed ETVr.

Conclusions
(as reported in abstract)

Long-term monitoring showed low rates of resistance in nucleoside-naïve
patients during 5 years of ETV therapy, corresponding with potent viral
suppression and a high genetic barrier to resistance. These findings support
ETV as a primary therapy that enables prolonged treatment with potent viral
suppression and minimal resistance.

53 | P a g e

Risk of bias
Bias
Representative and well
defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
Low
High
X

Support
Unclear
Survillance study

X

Survillance study

X

Survillance study

X

Survillance study

X

Survillance study

X

Survillance study

Bristol-Myers Squibb
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WONG 2013
Study ID
Objective
Methods

Wong 2013
To determine the efficacy of entecavir on clinical outcomes and deaths
Design: Retrospective-prospective cohort study
Recruitment/Setting/s: The entecavir cohort included consecutive CHB
patients who had received entecavir 0.5 mg/day for at least 12 months. The
historical control cohort included untreated patients recruited since 1997
who underwent routine clinical care.
Inclusion criteria:
-Positive HBsAg for at least 6 months
-Life expectancy of more than 1 year (i.e. lack of any significant acute and/or
chronic comorbid conditions that might lead to an estimated life expectancy
less than 1 year)

Participants and
baseline characteristics
(as appear in the
original publication)

Exclusion criteria:
-Patients with other chronic liver diseases: HCC at baseline, or Child–Pugh
class C cirrhosis, hepatic decompensation, autoimmune hepatitis, coinfection
with hepatitis C virus
-Other serious concurrent illness (e.g. alcoholism, uncontrolled diabetes, or
cancer)
No. of participants in each cohort/group: 1446 treated /424 untreated
patients

Age:
Weight:
Gender (men %)
Ethnicity
Baseline HBV DNA,
log IU/mL
Baseline ALT, IU/L
Baseline
therapy/ies:
Pegylated
interferon (%)
Nucleoside
analogue
Baseline fibrosis
Baseline cirrhosis
Genotypes

Length of follow up
Outcomes with effect
estimates

Exposed cohort
(entecavir)
(n=1446)
51±12 years
NA
72
NA
5.0±2.1

Unexposed cohort
(untreated patients)
(n=424)
36±13 months
NA
65
NA
5.0±2.1

145±319

84±113

28 (2)

NA

417 (28)

NA

482 (33)
NA
NA

69 (16)
NA
NA

Entecavir group: 36±13 months
Control group: 114±31 months
Overall, there was no difference in hepatic events between the entecavir and
control cohorts.
Efficacy of entecavir therapy on clinical outcomes
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adjusted for MELD score and maintained viral suppression
among patients with liver cirrhosis
Clinical outcomes
Hepatic events
HCC
Liver-related mortality
All-cause mortality

Conclusions
(as reported in abstract)
Risk of bias
Bias
Representative and well
defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?

Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

HR (95% CI)
0.51 (0.34–0.78)
0.55 (0.31–0.99)
0.26 (0.13–0.55)
0.34 (0.18–0.62)

Entecavir therapy reduces the risks of hepatic events, HCC, liver-related and
all-cause mortality of CHB patients with liver cirrhosis in 5 years, particularly
among those who had maintained viral suppression.
Judgement
Low
High
X

X

X

Support
Unclear
Quote: control group included historically
observed patients who entered the cohort
long before the ETV group.

Quote: The difference in baseline clinical
characteristics in two cohorts—namely, that
the untreated control cohort might have
milder disease activity, or that the entecavir
cohort were older, had lower platelet count,
and had higher MELD scores—might affect
the analysis on the difference of clinical
outcomes.
Quote: The different follow up period might
introduce bias on the clinical outcomes.

X

X

X

Not declared

56

WHO/HIV/2015.38
© World Health Organization 2015
YOKOSUKA 2010
Study ID
Objective
Methods

Yokosuka 2010
To evaluate the long-term efficacy of entecavir in nucleoside-naïve chronic
hepatitis B patients
Design: follow up cohort (ETV-060) from randomized control trials
Recruitment/Setting/s: patients who completed 24 weeks of entecavir treatment
were recruitment from randomized control trials phase II studies ETV-047 or ETV053 in Japan.
Inclusion criteria:
-adults with CHB infection
-compensated liver disease, and no more than 12 weeks prior treatment with
anti-HBV nucleoside analogues
-Patients could be HBeAg(+) or (–), and were required to have elevated ALT (1.25
to 10_ the upper limit of normal [ULN] in ETV-047 and 1.3 to 10_ ULN in ETV-053
at screening) and active viral replication (HBV DNA P105 copies/mL by PCR assay
at screening in ETV-053 and P107.6 copies/mL for patients in ETV-047).

Participants and
baseline
characteristics
(as appear in the
original publication)

Exclusion criteria:
-Patients were excluded from studies ETV-047 and ETV-053 if they had cirrhosis or
evidence of liver decompensation, other forms of liver disease or suspected
hepatic tumours.
-HIV infection or treatment with immunosuppressive therapy or interferon within
24 weeks prior to initiation of study medication
-Pregnant and nursing women.
No. of participants in each cohort/group: 167 patients
-Long-term cohort (ETV-047 and ETV-53): 167 (entecavir treatment time 120–148
weeks)

Age (years,
mean±SD)
Weight (kg,
mean±SD)
Male, n (%)
Ethnicity, Japanese,
n (%)
Baseline HBV DNA
Log 10 copies/mL
Baseline ALT (IU/L),
mean±SD)
Baseline
therapy/ies
Baseline fibrosis
Baseline cirrhosis
HBV genotype, n
(%)
A
B
C
Others

All participants
42.5±11. 0

Participants receiving ETV 0.5 mg
43.2±10.5

65.9±3.5

65.5±12.2

120 (71.9)
167 (100)

48 (72.7)
66 (100)

7.88±1.01

8.03±0.93

151.2±130.8

142.2±87.7

NA

NA

NA
NA

NA
NA

4 (2.4)
5 (3.0)
154 (92.2)
4 (2.4)

1 (1.5)
1 (1.5)
63 (95.5)
1 (1.5)
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NA: Not available

Prognostic factor/s
Length of follow up
Outcomes with
effect estimates

Resistence, safety, HBV DNA, ALT
3 years
-Resistance: One hundred and forty-one patients were monitored for resistance
thorough the end of treatment in ETV-060. Five patients developed genotypic
resistance to entecavir, for a 3-year cumulative probability of resistance of 3.3%.
-Safety: Adverse events were reported for 99% (166/167) of patients, and most
were mild-to-moderate in severity. The most common clinical adverse event was
nasopharyngitis (16.1%). The frequency of clinical or laboratory seious adverse
events was 13.7% (22/167).
-HBV DNA <400 copies/mL: 88% (127/144)
-ALT ≤1 x ULN among those with abnormal baseline ALT: 90.1% (128/142)
-HBe seroconversion among those HBeAg(+) at baseline: 26% (32/121)

Conclusions
(as reported in
abstract)
Risk of bias
Bias
Representative and
well defined
sample of patients?
(Outcome/s
objectively
excluded at
baseline)
Are the participants
at similar risk or
course of disease?
Was follow up
sufficiently long
and complete?
Were objective and
unbiased outcome
criteria used?
Were all
characteristics
known or
suspected to affect
the outcome
recorded?
Was there
adjustment for
important
prognostic factors?
Source of funding

Long-term entecavir for nucleoside-naïve patients resulted in high rates of
virological, biochemical, and histological response, with minimal resistance.

Judgement
Low
High
X

X

Support
Unclear

The elegibility criteria were different
between the population of ETV-047 and
ETV-053.

X

X

X

The adjustment according to time and
dose of entecavir was not reported.

NA

Bristol-Myers Squibb
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YUEN 2011 – SETO 2014
Study ID
Objective

Yuen 2011 - Seto 2014
3 years follow up (Yuen 2011): To determine the antiviral potency, viral
resistance rate, and clinical safety of entecavir treatment
5 years follow up (Seto 2014): To describe cumulative serological, virological,
and biochemical ourcomes and the ocurrence of signature entecavir
mutations

Methods

Design: Prospective cohort study
Recruitment/Setting/s: A total of 222 treatment-naïve chronic hepatitis B
(CHB) patients were recruited in Hong Kong from July 2005 through
November 2007. These patients were positive for hepatitis B surface antigen
(HBsAg) for at least 6 months
Inclusion criteria:
5
(i) elevated ALT levels >ULN with HBV DNA levels >20 000 IU/mL (1 × 10
copies/mL) for HBeAg-positive patients without clinical evidence of cirrhosis
4
(ii) elevated ALT levels >ULN with HBV DNA levels >2000 IU/mL (1 × 10
copies/mL) for HBeAg-negative patients without clinical evidence of cirrhosis
4
(iii) HBV DNA levels >2000 IU/mL (1 × 10 copies/mL) for patients with clinical
evidence of cirrhosis.
Exclusion criteria:
Patients with the following concomitant conditions were excluded: hepatitis
C and D infection, Wilson disease, autoimmune hepatitis, primary biliary
cirrhosis, and significant intake of alcohol (20 g/day for females; 30 g/day for
males).

Participants and
baseline characteristics
(as appear in the
original publication)

No. of participants in each cohort/group: 222 patients

Age (range), years

Exposed cohort
47 (21–77)

Weight:
Numbers of male

NA
157 (70.7%)

Ethnicity
Number of HBeAg-positive patients
Baseline HBV DNA
(range), log IU/mL
≥ 7.3 log IU/mL
Baseline ALT (range), U/L
Baseline therapy/ies
Baseline fibrosis
Baseline cirrhosis
Genotypes
Number of patients with lamivudine
signature mutations
Number of patients with entecavir
signature mutations

NA
90 (40.5%)
6.40 (3.32–>8.10)
71 (32.0%)
92 (17–2168)
NA
NA
NA
NA
2 (0, 9%)
0 (0%)

NA: Not available
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Prognostic factor/s
Length of follow up
Outcomes with effect
estimates

HBV DNA suppression, normalization of ALT level, viral resistance, virological
and biochemical breakthroughs
3 and 5 years

HBV DNA
suppression

3 years
HBeAg-positive:
82.9% (34 out of 41)
for

5 years
97.1% (2 out of 156)

HBeAg-negative:
98.3% (59 out of 60)
Normalization of
ALT level

HBeAg-positive:
97.1% (33 out of
349) for

95%

HBeAg-negative:
85.7% (42 out of 49)
Viral resistance
Virological
breakthrough*
Clinical safety

1/222
3/222

2/222
5/222

There were no
serious adverse
events.

HCC: 8 patients (6 were
cirrhotic at baseline)
Among these:
5 remained in remission
after partial hepatectomy
2
required
liver
transplantation
1 died after 22 months of
entecavir

Virological breakthrough was defined by an increase in HBV DNA level by at
least 1 log IU/mL (100 copies/mL) for patients with undetectable HBV DNA
levels during the entecavir treatment).
Conclusions
(as reported in abstract)

First measure, patients were followed up 3 years: Using very sensitive HBV
DNA and viral resistance assays, continuous entecavir treatment for
treatment-naïve CHB patients for 3 years was associated with >90% chance
of undetectable HBV DNA and only 1.2% chance of emergence of entecavirresistant mutations.
Second measure, patients were followed up 5 years: In contrast to the
profound HBV DNA suppression, long-term entecavir treatment achieved
only a slow decline in serum HBsAg. Although certain patient subgroups
exhibit a more rapid HBsAg reduction, additional therapeutic agents are
needed to increase the chance of HBsAg seroclearance in CHB.

Risk of bias
Bias
Representative and well
defined sample of

Judgement
Low
High
x

Support
Unclear

60

patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

x

x

x

x

x

Bristol-Myers Squibb Company
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DE VRIES-SLUIJS 2010
Study ID
Objective

Methods

de Vries-Sluijs 2010
The aim of this study was to investigate the long-term efficacy and renal
safety of tenofovir disoproxil fumarate (TDF) administered as a part of an
antiretroviral therapy in a large cohort of HIV/HBV-coinfected patients.
Design: Prospective cohort study
Recruitment/Setting/s: Six Dutch centres specializing in HIV management
participated in this multicentre cohort study from 2001 to July 2006.
Selection criteria: A total of 102 patients were included. All consecutive adult
HIV-infected patients positive for hepatitis B surface antigen (HBsAg) for
more than 6 months, and treated with TDF as a part of antiretroviral therapy
for at least 6 months, were included. Patients were excluded if they had
hepatitis C or hepatitis delta coinfections, or received concomitant treatment
with (pegylated) interferon during the on-treatment follow-up period.

Participants and
baseline characteristics
(as appear in the
original publication)

Detectable HBV
DNA
(N=82)

Undetectable
HBV DNA
(N=20)

P value

Age –years

42± 8.7

43±10 .68

0.68

Sex, (male %)
Race
Caucasian
Black
Other
Body mass index
ALT level, x upper limit
of normal
HBV DNA level, log10
IU/mL
HBeAg-positive
Genotype (N 81)
A
Other
Presence of cirrhosis
CD4 count
HIV
RNA,
log10
copies/mL
Creatinine
level
(mg/dL)
eGFR, mL/min
Treatment regimen
2 NRTI + 1 NNRTI
2 NRTI + PI/r
Other

77 (94)

15 (75)

0.02
0.04

54 (66%)
18 (22%)
10 (12%)
23±5.2
1.6 (1.0–2.7)

8 (40%)
10 (50%)
2 (10%)
25±3.4
0.7 (0.4–1.0)

0.31
<0.001

7.0±2.1

Undetectable

<0.001

67 (82%)

0 (0%)

<0.001

47 (62%)
29 (38%)
12 (15%)
285 (120–473)
3.1±1.6

5 (100%)
0 (0%)
2 (10%)
320 (155–460)
2.0±1.3

0.15
0.66
0.68
0.002

0.86±0.17

0.88±0.19

0.66

106±31

102±30

0.62
0.41

50 (61%)
20 (24%)
12 (16%)

15 (75%)
4 (20%)
1 (5%)

Concomitant anti-HBV
therapy
Lamivudine
Emtricitabine

.26
77 (94%)
5 (6%)

20 (100%)
0 (0%)
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Previous
anti-HBV
therapy
50 (61%)
18 (90%)
0.02
LAM experienced
33 (40%)
0 (0%)
<.001
LAM resistance at
baseline
Duration
of
LAM
42 (22–74)
45 (24–64)
0.73
therapy, (months)
NNRTI, non-nucleos(t)ide reverse transcriptase inhibitor; NRTI, nucleos(t)ide
reverse transcriptase inhibitor; PI/r, ritonavir-boosted protease inhibitor
Assessed drug

Tenofovir disoproxil fumarate (TDF)

Assessed outcomes

Efficacy and renal safety

Length of follow up

Median follow up was 2 years.

Outcomes with effect
estimates

Renal safety
Renal safety

Prevalence

Increased serum creatinine (greater than
0.5 mg/dL) No. (%)
Before month 16

2(2)*
2

-9.8 mL/min/1.73 m (ΔeGFR-MDRD (mL/min/1.73 m ) [IC]
5.4
to
-14.2
2
mL/min/1.73 m )
TDF, administered as part of antiretroviral therapy, is a potent anti-HBV
agent with a good resistance profile throughout 5 years of therapy. Only
small non-progressive decreases in renal function were observed.
2

Conclusions
(as reported in abstract)
Risk of bias
Bias
Representative and well
defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
Low
High
x

Support
Unclear

Not applicable

x

x

x

x

Not adjusted for clinical characteristics of
patients

Gilead Sciences
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MARCELLIN 2013 / HEATHCOTE 2011 / KITRINOS 2014
Study ID
Objective
Methods

Marcellin 2013 / Heathcote 2011 / Kitrinos 2014
To assess the effects on fibrosis and cirrhosis of at least 3 and 5 years’
treatment with tenofovir in chronic HBV infection
Design: Open-label follow-up study
Recruitment/Setting/s: Patients were enrolled at 106 clinical sites in 15
countries across North America (31 sites), Europe (60 sites), and the AsiaPacific region (15 sites). Patients were recruited from May 2005 to June
2006. After the initial 48-week randomized, masked comparison of tenofovir
with adefovir.
Selection criteria: The study enrolled patients 18 to 69 years of age who had
HBeAg-negative or HBeAg-positive chronic hepatitis B with compensated
liver disease and pre-treatment liver biopsy specimens that showed a Knodell
necroinflammatory score of 3 or more (on a scale of 0 to 18, with higher
scores indicating more severe chronic hepatitis). All patients had been
HBsAg-positive for at least 6 months before screening. The exclusion criteria
were coinfection with HIV-1 or hepatitis C or D virus, evidence of
hepatocellular carcinoma, a creatinine clearance of less than 70 mL per
minute, a haemoglobin level of less than 8 g per decilitre, a neutrophil count
of less than 1000 per cubic millimetre, and liver decompensation or failure.

Participants and
baseline characteristics
(as appear in the
original publication)

Table adapted from the original table (data from patients treated with
adenofovir are excluded)

Age, mean – year
Race – no. (%) †
White
Asian
Black
Other
Male sex – no. (%)
Geographical region
–no. (%)
Europe
North America
Australia or New
Zealand
Mean Knodell
necroinflammatory
score ‡
Knodell fibrosis
score – no./total no.
(%)
0
1

HBeAg-positive
patients

HBeAg-negative patients

Tenofovir DF
(N=176)
34±11

Tenofovir DF
(N=250)
44±10.6

92 (52)
64 (36)
13 (7)
7 (4)
119 (68)

161 (64)
63 (25)
5 (6)
18 (7)
193 (77)

97 (55)
47 (27)
32 (18)

158 (63)
53 (21)
39 (16)

8.3±2.14

7.8±2.44

0/172 (0)
77/172 (45)

0/250 (0)
107/250 (43)
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3
61/172 (35)
96/250 (38)
4
34/172 (20)
47/250 (19)
Missing data
4/176 (2)
0/250 (0)
Mean Knodell
2.3±1.23
2.3±1.21
fibrosis score
Mean HBV DNA —
8.64±1.076
6.86±1.31
log10 copies/mL
Alanine
aminotransferase§
Mean – IU/mL
142±102.81
127.5±101.21
<2× ULN – no. (%)
39 (22)
95 (38)
2 to <5× ULN – no.
105(60)
117(47)
(%)
≥5× ULN – no. (%)
32(18)
38(15)
Previous treatment
with lamivudine or
emtricitabine – no.
(%)
No
168 (95)
207 (83)
Yes
8 (5)
43 (17)
Previous treatment
with interferon –
no. (%)
No
146 (83)
208 (83)
Yes
30 (17)
42 (17)
HBV genotype –
no./total no. (%)
A
41/173 (24)
28/243 (12)
B
25/173 (14)
22/243 (9)
C
43/173 (25)
29/243 (12)
D
55/173 (32)
156/243 (64)
E, F, G, H
9/173 (5)
8/243 (3)
Other or unknown
3/176 (2)
7/250 (3)
* Plus–minus values are means SD. Percentages may not sum to 100 because
of rounding. Only the mean ALT level at baseline in the HBeAg-positive
patients differed significantly between the treatment groups (i.e. P<0.05).
HBeAg denotes hepatitis B e antigen, and HBV hepatitis B virus.
† Race was self-reported.
‡ The Knodell necroinflammatory score ranges from 0 to 18, with higher
scores indicating more severe chronic hepatitis. The Knodell fibrosis score
ranges from 0 to 4, with a score of 4 indicating cirrhosis.
§ The upper limit of the normal range (ULN) for ALT was 34 IU per mL for
women and 43 IU per mL for men.
Assessed drug
Assessed outcomes
Length of follow up
Outcomes with effect
estimates

Tenofovir disoproxil fumarate [once daily for 48 weeks]
Aadefovir dipivoxil [once daily for 48 weeks]
Efficacy and safety of TDF in the long term
Three to five years of follow up
Safety profile for up 3 years

Prevalence
N (%)

Treatment-emergent adverse events
[total]
[Upper abdominal pain, nasopharyngitis,
headache and influenza]

>5%
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Types of adverse events
Gastrointestinal events
Upper abdominal pain
Nausea
Diarrhoea
Serious adverse events
Types of adverse events [total]
ALT flares
Hepatocellullar carcinoma
Reduction in serum phosphorus <2 mg/dL
Adverse events led to discontinuation of
TDF:
Hepatocellullar carcinoma
Serum creatinine increased§
Fatigue, dizziness, and disturbance in
attention
Septic shock

5
2
3
8,4%*
7†
<1%‡
4(<1%)

1
1
1
1

*<1% were considered related to TDF (ALT flare, N=3; facial spasm, N=1; mild
impairment, N=1)
† 4 attributed to a lack of study-drug compliance and associated with a
change in therapy and a concurrent decline in HBV DNA. None of the ALT
flares resulted in heaptic decompensation.
‡ All with bridging fibrosis or cirrhosis at week 48.
§ The patient with increased creatinine experienced an unconfirmed 0.5
mg/dL increase in creatinine.
Safety profile for up 5 years
Adverse events

Assigned tenofovir in
RCT (N=389)

Any treatment-emergent adverse event related
to study drug*
Grade 3 or 4 adverse event related to study
drug*
Serious adverse event related to study drug*
Death
Adverse event leading to discontinuation of
study drug
Laboratory abnormalities†

61 (16%)
3 (1%)
6 (2%)
5 (1%)
8 (2%)

Serum creatinine above baseline value (>44
2 (1%)
mmol/L increase)
4 (1%)
Serum phosphorus (<2 mg/dL or 0・646
mmol/L)
Creatinine clearance <50 mL/min‡
0
RCT=randomized trial phase. *Judged by the investigator to be related to
study drug: †Retesting for confirmation was required within 3 days of the
first occurrence of the abnormality. ‡Estimated by the Cockcroft–Gault
formula.
Conclusions
(as reported in abstract)

Carriers of inactive HBV have a substantial risk of hepatocellular carcinoma
and liver-related death compared with individuals not infected with HBV.
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Risk of bias
Bias
Representative and well
defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
Low
High
X

Support
Unclear

N/A

x

x

x

x

Gilead Sciences
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INCLUDED STUDIES IN CHILDREN WITH CHRONIC HEPATITIS B
MURRAY 2012
Study ID
Objective
Methods

Participants
and
baseline characteristics
(as it appears in the
original publication)

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

Murray 2012 (NCT00734162)
Assess safety and efficacy of tenofovir DF in adolescents (12 to <18 years)
with chronic hepatitis B (CHB)
Design: Randomized phase III, double-blind, placebo-controlled trial
(followed by 120 weeks open-label trial)
Country/ies: Europe and North America
Inclusion criteria:
Adolescents aged 12 to <18 years
Chronic HBV infection (positive serum HBsAg for at least 6 months prior to
enrolment)
Positive or negative for HBeAg
5
HBV DNA >10 copies/mL
ALT >2 times the ULN or any history of ALT >2 times ULN within the past 24
months (normal ULN 43 U/L for males and 34 U/L for females)
Must have discontinued any oral anti-HBV nucleoside/nucleotide therapy
>16 weeks prior to screening and any interferon therapy >6 months prior to
screening
Exclusion criteria:
Previous therapy with tenofovir
Serological evidence of coinfection with HIV, HCV, HDV
History of significant bone disease, decompensated liver disease, or renal
disease
Evidence of hepatocellular carcinoma
No. of randomly assigned participants to each group: 106
Intervention: tenofovir DF 300 mg once daily (N=52)
Control: placebo (N=54)
TNF (N=52)

Placebo (N=54)

Age

15.5±1.34 (12, 17)

15.3±1.43 (12, 17)

Sex (male/female)

38/14

35/19

Region (Europe/North America)

50/2

51/3

Genotype (A/B/C/D)

35/1/1/15

32/2/0/18

HbeAg-positive at baseline

48 (92.3%)

48 (88.9%)

HbsAg-positive at baseline

100%

100%

Prior treatment ANY

43 (82.7%)

47 (87.0%)

Prior treatment interferon

37 (71.2%)

44 (81.5%)

Prior treatment lamivudine

31 (59.6%)

31 (57.4%)

Prior treatment adefovir

5 (9.6%)

7 (13.0%)

Prior treatment entecavir

0

2 (3.7%)

Baseline HBV DNA
log10 copies/mL,
mean±SD (min; max)

8.01±1.4 (4.91, 10.11)

8.24±1.4 (4.79, 10.08)

Baseline ALT, U/L
mean±SD (min; max)

101±107.5 (19, 563)

101±90 (16, 501)

Normal ALT

17 (32.7%)

12 (22.2%)

Tenofovir (52)
Placebo (54)
72 weeks
Primary outcome
Virological response: percentage of patients with HBV DNA <400 copies/mL
at week 72
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Cumulative incidence of at least a 6% decrease from baseline in lumbar spine
bone mineral density through week 72
Secondary outcomes
Percentage of patients with HBV DNA <169 copies/mL
Percentage of patients with normal or normalized ALT levels
HBV DNA and ALT levels over time
HBsAg/HBeAg loss and seroconversion
Percentage of patients with both HBV DNA below 400 copies/mL and
normalized ALT
HBV polymerase/reverse-transcriptase (pol/RT) resistance mutations
Hepatic decompensation
Worsening hepatic function
Results
Virological response (HBV DNA <400 copies/mL): 89% (46/52) TNF vs 0%
(0/54) placebo (P<0.001). Response not affected by previous treatment

HBV DNA <169 copies/mL (below the lower limit of
quantification): 85% (44/52) TNF

Conclusions
(as reported
abstract)
Risk of bias

in

the

Bias
Random
sequence
generation
Allocation concealment

Normalization of ALT: 74% (26/35) TNF vs 31% (13/42) placebo (P<0.001).
Composite (virological response and normalization of ALT): 71% TNF vs 0%
placebo (P<0.001)
Composite (virological response and normalization of ALT and HBeAg loss):
21.2% TNF vs 0% placebo (P<0.05)
resistance: no resistance reported through week 72
Virological breakthrough: At week 72, 4/52 TNF vs 1/54 placebo never
achieved an HBV DNA level of <400 copies/mL (i.e. no breakthrough).
HBeAg loss: 21% (10/48) TNF vs 15% (7/48) placebo (NS)
HBsAg loss and seroconversion: 1 patient treated with TNF (one additional
patient experienced a transitory HBsAg loss at week 32 that did not persist)
Grade 3/4 adverse events: 10% TNF vs 24% placebo. No patients met the
safety end-point of a 6% decrease in spine bone mineral density at week 72.
Tenofovir therapy in HBV-infected adolescents was well tolerated and highly
effective at suppressing HBV DNA and normalizing ALT values in both
treatment-naïve adolescents and those with prior exposure to HBV therapy
Judgement
Low
High
X
X

Blinding of participants and
personnel

X

Blinding
of
outcome
assessment
Incomplete outcome data

X
X

Support
Unclear
Randomization was centralized, stratified by age
(12 to 14 years, 15 to 17 years) and region (North
America or Europe).
Interactive voice/web response system, using an
allocation sequence generated with SAS software
by an independent party
All investigators, patients, and clinical research
personnel remained blinded to treatment and
outcomes. Unblinding was possible if there was
concern about the patient’s welfare (placebo
unblinded patients could be offered open-label
treatment with tenofovir).
A central laboratory evaluated all laboratory
samples.
ITT described: included all patients who were
randomized and received at least one dose of
study drug.
Sample size estimation described: 50 patients in
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Selective reporting

X

Source of funding

Gilead Sciences

each treatment group to provide an 80% power to
detect a 30% between-group difference in the
proportion of patients with primary outcome.
106 patients randomized, 1 patient discontinued
TNF (syncope not related to treatment) and 4
discontinued placebo (2 patients with ALT
elevation received open-label TNF); 101 patients
completed
All the outcomes in the study protocol reported
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AI463289
Study ID
Objective
Methods

AI463289
Determine safety and efficacy of entecavir in paediatric patients with chronic
hepatitis B virus infection who are nucleos[t]ide naïve and HBeAg-positive
Design: Randomized, double-blind, placebo-controlled, multicentre trial
Country/ies: Europe and North America
Inclusion criteria:
2 to <18 years of age
Nucleos[t]ide-naïve
HBeAg-positive
HBeAg-negative
5
HBV DNA ≥ 10 copies/mL at screening
ALT 1.5 to 10 x ULN
Exclusion criteria:
≥12 weeks of prior therapy with nucleos[t]ide
Lamivudine-experienced paediatric patients (due to the reduced efficacy and
increased potential for emergent resistance observed in lamivudineexperienced adult patients)

Participants
and
baseline characteristics
(as it appears in the
original publication)

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

No. of randomly assigned participants to each group: 123
Intervention: entecavir 0.015 mg/kg up to 0.5 mg once daily (N=82)
Control: placebo (N=41)
Entecavir (N=82)

Placebo (N=41)

Age

8.06±1.05 (4.9, 10)

7.83±0.89 (5.6, 9.2)

Genotype (A/B/C/D/E/F)

15/7/23/31/2/2

8/7/14/10/1/0

Baseline HBV DNA <8 log10 copies/mL

34 (41.5%)

23 (56.1%)

Baseline HBV DNA >8 log10 copies/mL

48 (58.5%)

18 (43.9%)

Baseline ALT, U/L
mean±SE (min; max)

107±6.7 (38, 401)

100±17.4 (31, 764)

Entecavir (82)
Placebo (41)
48 weeks
Primary outcome
Composite of the proportion of patients with HBV DNA <50 IU/mL and HBeAg
seroconversion at week 48
Secondary outcomes
Proportion of patients with HBV DNA <50 IU/mL at week 48
Proportion of patients with HBV DNA below the limit of quantitation (29 IU/mL) at
week 48
Proportion of patients with normalized ALT at week 48
Proportion of patients with HBe seroconversion at week 48

HBV DNA <50 IU/mL and HBeAg
seroconversion
HBV DNA <50 IU/mL

Normalized ALT

Entecavir (N=82)
Placebo (N =41)
20/82 (24.4%)
1/41 (2.4%)
Difference in proportions
20.2 (9.1 to 31.4) P=0.0049
38/82 (46.3%)
1/41 (2.4%)
Difference in proportions
41.8 (29.4 to 54.2) P<0.0001
55/82 (67.1%)
9/41 (22%)
Difference in proportions
45.2 (29.2 to 61.2) P<0.0001
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HBV DNA <limit of quantitation

HBeAg seroconversion

35/82 (42.7%)
1/41 (2.4%)
Difference in proportions
38.2 (25.9 to 50.5) P<0.0001
20/82 (24.4%)
5/41 (12.2%)
Difference in proportions
12.1 (-1.5 to 25.7) P=0.11

No deaths, discontinuations due to adverse events, malignancies or events of hepatic
disease progression were reported. The safety profile was consistent with the
established safety profile in adults. Most common drug-related adverse events were
gastrointestinal events including nausea and vomiting.

Conclusions
(as reported in the
abstract)
Risk of bias

Entecavir was superior to placebo for a composite outcome of the proportion
of patients with HBV DNA <50 IU/mL and HBeAg seroconversion at week 48
of treatment.

Bias

Judgement
Low
High

Support
Unclear

Random
sequence
generation
Allocation concealment
Blinding of participants and
personnel
Blinding
of
outcome
assessment
Incomplete outcome data

Described as double blind

Selective reporting
Source of Funding

N/A

Comments

AI463289 is an ongoing trial. All data were obtained from FDA new drug
application reports.
The primary outcome for this trial was a composite end-point.

72

WHO/HIV/2015.38
© World Health Organization 2015

EVIDENCE PROFILES
1. Tenofovir versus adefovir in naïve patients with chronic hepatitis B (Marcellin and Peters)
Bibliography: Marcellin P, Heathcote EJ, Buti M, Gane E, de Man RA, Krastev Z, Germanidis G, Lee SS, Flisiak R, Kaita K, Manns M, Kotzev I,
Tchernev K, Buggisch P, Weilert F, Kurdas OO, Shiffman ML, Trinh H, Washington MK, Sorbel J, Anderson J, Snow-Lampart A, Mondou E,
Quinn J, Rousseau F. Tenofovir disoproxil fumarate versus adefovir dipivoxil for chronic hepatitis B. N Engl J Med. 2008;359:2442–55.
Peters MG, Andersen J, Lynch P, Liu T, Alston-Smith B, Brosgart CL, Jacobson JM, Johnson VA, Pollard RB, Rooney JF, Sherman KE, Swindells
S, Polsky B; ACTG Protocol A5127 Team. Randomized controlled study of tenofovir and adefovir in chronic hepatitis B virus and HIV
infection: ACTG A5127. Hepatology. 2006;44:1110–16.

Quality assessment

No. of patients

Effect

No.
Relati
Risk
Other
of
Inconsisten Indirectne Imprecisi
Tenofo Adefov ve Absolu
Design
of
consideratio
studi
cy
ss
on
vir
ir
(95%
te
bias
ns
es
CI)
All-cause mortality (follow up 48 weeks)
1
randomiz serio no serious no serious very
none
1/27 1/25
RR 3 fewer
1
2
ed trials us
inconsisten indirectne serious
(3.7%) (4%) 0.93
per
cy
ss
(0.06 1000
to
(from
14.03) 38
fewer
to 521
more)
Undetectable HBV DNA (follow up 48 weeks; assessed with either <400 copies/mL)
2
randomiz no
no serious no serious no
none
138/18 14/109 RR
506
ed trials serio inconsisten indirectne serious
7
(12.8% 4.94 more
4
us
cy
ss
imprecisi
(73.8%)
)
(2.47 per
risk
on
to
1000
of
9.88) (from
bias
189
more
to 1000
more)
HBeAg seroconversion (follow up 48 weeks)
3
2
randomiz no
no serious no serious serious none
32/168 15/92 RR
23
ed trials serio inconsisten indirectne
(19%) (16.3% 1.14 more
5
us
cy
ss
)
(0.65 per
risk
to
1000
of
1.99) (from
bias
57
fewer
to 161
more)
Alanine aminotransferase normalization levels (follow up 48 weeks)
3
2
randomiz no
no serious no serious serious none
118/18 53/101 RR
121
ed trials serio inconsisten indirectne
1
(52.5% 1.23 more
5
us
cy
ss
(65.2%)
)
(0.99 per
risk
to
1000
of
1.52) (from 5
bias
fewer
to 273
more)
HBsAg loss (follow up 48 weeks)
3
1
randomiz no
no serious no serious serious none
5/58 0/82
RR
ed trials serio inconsisten indirectne
(8.6%) (0%) 5.74
us
cy
ss
(0.32
risk
to

Quality
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++
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CRITICAL

++++
HIGH

CRITICAL

+++
CRITICAL
MODERA
TE

+++
CRITICAL
MODERA
TE

+++
CRITICAL
MODERA
TE
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of
102.59
bias
)
Histological improvement (assessed with reduction of 2 or more points in the Knodell necroinflammatory score without
an increase in fibrosis)
3
1
randomiz no
no serious no serious serious none
131/17 49/90 RR
136
+++
CRITICAL
ed trials serio inconsisten indirectne
6
(54.4% 1.25 more MODERA
us
cy
ss
(74.4%)
)
(1.01 per
TE
risk
to
1000
of
1.55) (from 5
bias
more
to 299
more)
Worsened fibrosis (follow up 48 weeks)
3
1
randomiz no
no serious no serious serious none
3/176 3/90
RR
16
+++
CRITICAL
ed trials serio inconsisten indirectne
(1.7%) (3.3%) 0.51 fewer MODERA
us
cy
ss
(0.11 per
TE
risk
to
1000
of
2.48) (from
bias
30
fewer
to 49
more)
1
Trial in coinfected patients
2
Limited event rate, resulting in imprecise estimates. Results suggest a beneficial effect for both the intervention and the
comparison.
3
Very low event rate, resulting from the from the small sample sizes in the included studies.
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2. Entecavir versus adefovir in naïve patients with chronic hepatitis B (Zhao 2011)
Bibliography: Zhao P, Liu W, Zhao J, Guan Q. Comparison of the 48-week efficacy between entecavir and adefovir in
HBeAg-positive nucleos(t)ide-naïve Asian patients with chronic hepatitis B: a meta-analysis. Virol J. 2011;8:75. doi:
10.1186/1743-422X-8-75.
Quality assessment
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Design
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Attainment of undetectable levels of serum HBV DNA (follow up 48 weeks; assessed with: not stated)
4
randomiz seriou no serious no serious no
none
105/16 54/148 RR
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+++
CRITICAL
1
ed trials s
inconsisten indirectne serious
1
(36.5% 1.73 more MODERA
2
cy
ss
imprecisi
(65.2%)
)
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TE
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1000
2.17) (from
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more
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more)
Normalization of serum ALT level (follow up 48 weeks; assessed with: not stated)
3
4
randomiz seriou no serious no serious serious none
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++
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1
ed trials s
inconsisten indirectne
(71%) (55.9% 1.25 more
LOW
4
cy
ss
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(1.06 per
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1000
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HBeAg clearence (follow up 48 weeks; assessed with: not stated)
5
randomiz seriou no serious no serious very
none
17/152 21/154 RR
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+
CRITICAL
1
3
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inconsisten indirectne serious
(11.2%) (13.6% 0.77 fewer
VERY
5
cy
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LOW
to
1000
1.35) (from
76
fewer
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more)
HBeAg seroconversion (follow up 48 weeks; assessed with: not stated)
3
randomiz seriou no serious no serious very
none
6/101 8/106 RR
20
+
CRITICAL
1
3
ed trials s
inconsisten indirectne serious
(5.9%) (7.5%) 0.74 fewer
VERY
cy
ss
(0.28 per
LOW
to
1000
1.94) (from
54
fewer
to 71
more)
1
The trials included in the review had limitation in the randomization sequence generation and its allocation.
2
I-square: 39%
3
Very low event rate, resulting from the from the small sample sizes in the included studies. For HBeAg clearence and
seroconversion, the imprecision we rate down the quality of evidence by two points.
4
I-square: 48%
5
I-square: 17.8%
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3. Entecavir versus lamivudine in naïve patients with chronic hepatitis B (Liang 2012)
Bibliography: Liang J, Tang YF, Wu FS, Deng X. Entecavir versus lamivudine for the treatment of chronic hepatitis B: a
systematic review. Pharmazie. 2012;67:883–90.
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more)

++
LOW

CRITICAL

HBsAg loss
5
0
no
none
0%
CRITICAL
evidence
available
1
The trials included in the review had limitation in the randomization sequence generation, its allocation, and blinding.
2
Six trials were rated as having unclear randomization.
3
Significant heterogeneity (I-square: 86%)
4
Limited event rate, resulting in imprecise estimates. Results suggest a beneficial effect for both the intervention and the
comparison.
5
This outcome was not reported.
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4. Entecavir versus telbivudine in naïve patients with chronic hepatitis B (Su 2012)
Bibliography: Su QM, Ye XG. Effects of telbivudine and entecavir for HBeAg-positive chronic hepatitis B: a meta-analysis.
World J Gastroenterol. 2012;18:6290–301.
Quality assessment

No. of patients

No.
Risk
Other
of
Inconsiste Indirectn Imprecisi
Telbivudi Entecavi
Design
of
considerati
studi
ncy
ess
on
ne
r
bias
ons
es
Undetectable HBV DNA (follow up 4–72 weeks; assessed with: not stated )
13
randomiz seriou no serious no
no
none
1314/213 1270/20
1
ed trials s
inconsisten serious serious
7
88
cy
indirectne imprecisi
(61.5%) (60.8%)
ss
on

Effect
Importan
Relati
Quality
ce
ve Absolu
(95%
te
CI)

RR
12
+++
1.02 more MODERA
(0.98 per
TE
to
1000
1.06) (from
12
fewer
to 36
more)
Alanine aminotransferase normalization levels (follow up 4–72 weeks; assessed with: not stated)
13
randomiz seriou no serious no
no
none
1000/141 1049/14 RR 7 more +++
1
ed trials s
inconsisten serious serious
1
75
1.01
per MODERA
cy
indirectne imprecisi
(70.9%) (71.1%) (0.96 1000
TE
ss
on
to (from
1.05)
28
fewer
to 36
more)
HBeAg loss (follow up 4–52 weeks; assessed with: not stated)
9
randomiz seriou no serious no
no
none
338/1305 194/127 RR
103
+++
1
ed trials s
inconsisten serious serious
(25.9%)
8
1.68 more MODERA
cy
indirectne imprecisi
(15.2%) (1.35 per
TE
ss
on
to
1000
2.09) (from
53
more
to 165
more)
HBeAg seroconversion (follow up 4–72 weeks; assessed with: not stated)
10
randomiz seriou no serious no
no
none
351/1837 183/175 RR
85
+++
1
ed trials s
inconsisten serious serious
(19.1%)
0
1.81 more MODERA
cy
indirectne imprecisi
(10.5%) (1.55 per
TE
ss
on
to
1000
2.13) (from
58
more
to 118
more)
Drug resistance (assessed with: not stated)
6
randomiz seriou no serious no
very
none
14/307 2/297
RR
19
+
1
2
ed trials s
inconsisten serious serious
(4.6%) (0.67%) 3.76 more
VERY
cy
indirectne
(1.28 per
LOW
ss
to
1000
11.01) (from 2
more
to 67
more)

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL
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Adverse events (increased creatine kinase) (assessed with: not stated)
5
randomiz seriou no serious no
very
none
28/220
1
2
ed trials s
inconsisten serious serious
(12.7%)
cy
indirectne
ss

3/211
(1.4%)

RR
65
5.58 more
(2.22 per
to
1000
13.98) (from
17
more
to 185
more)
1
Only 2/13 trials described as blinded, and few details on randomization methods (4/13).
2
Very low event rate, resulting from the from the small sample sizes in the included studies.

+
VERY
LOW

CRITICAL
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5. Entecavir versus lamivudine in decompensated HBV cirrhosis (Ye 2013)
Bibliography: Ye XG, Su QM. Effects of entecavir and lamivudine for hepatitis B decompensated cirrhosis: meta-analysis. World J Gastroenterol.

2013;19:6665–78.
Quality assessment

No. of patients

Effect

Importan
No.
Relati
Quality
Risk
Other
ce
of
Inconsiste Indirectn Imprecisi
Enteca Lamivudi ve Absolu
Design
of
considerati
studi
ncy
ess
on
vir
ne
(95%
te
bias
ons
es
CI)
Mortality (follow up 48–52 weeks)
2
5
randomiz seriou no serious no serious serious none
10/157 12/152
RR
15
++
CRITICAL
1
ed trials s
inconsisten indirectne
(6.4%) (7.9%) 0.81 fewer
LOW
cy
ss
(0.37 per
to 1.8) 1000
(from
50
fewer
to 63
more)
HBV DNA undectability (follow up 12–48 weeks; assessed with: not stated)
8
randomiz seriou no serious no serious no
none
717/95 560/968
579
+++
CRITICAL
1
ed trials s
inconsisten indirectne serious
8
(57.9%)
fewer MODERA
cy
ss
imprecisi
(74.8%)
per
TE
on
1000
(from
579
fewer
to 579
fewer)
HBeAg seroconversion (follow up 12–48 weeks; assessed with: not stated)
2
7
randomiz seriou no serious no serious serious none
137/42 97/452
RR
90
++
CRITICAL
1
ed trials s
inconsisten indirectne
9
(21.5%) 1.42 more
LOW
cy
ss
(31.9%)
(1.15 per
to
1000
1.75) (from
32
more
to 161
more)
Alanine aminotransferase levels (follow up 12 and >48 weeks; measured with: not stated; better indicated by lower
values)
2
7
randomiz seriou very
no serious serious none
442
475
MD
+
CRITICAL
1
3
ed trials s
serious
indirectne
5.11
VERY
ss
lower
LOW
(7.71
to 2.5
lower)
Albumin levels (follow up 12 and >48 weeks; measured with: not stated; better indicated by lower values)
2
5
randomiz seriou very
no serious serious none
316
346
MD
+
CRITICAL
1
4
ed trials s
serious
indirectne
1.84
VERY
ss
higher LOW
(0.47
lower
to 4.15
higher)
Total bilirrubin levels (follow up 12 and >48 weeks; measured with: not stated; better indicated by lower values)
5
2
5
randomiz seriou serious
no serious serious none
300
330
MD
+
CRITICAL
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1

ed trials s

indirectne
ss

7.43
VERY
lower
LOW
(9.73
to 5.13
lower)
Prothrombin time activity levels (follow up 12 and >48 weeks; measured with: not stated; better indicated by lower
values)
2
4
randomiz seriou no serious no serious serious none
362
359
MD
++
CRITICAL
1
ed trials s
inconsisten indirectne
1.95
LOW
cy
ss
higher
(0.81
to 3.08
higher)
Child–Turcotte–Pugh score (follow up 12 and >48 weeks; measured with: not stated; better indicated by lower values)
6
7
randomiz seriou serious
no serious no
none
914
880
MD
++
CRITICAL
1
ed trials s
indirectne serious
0.15
LOW
ss
imprecisi
lower
on
(0.75
to 0.26
lower)
Drug resistance (assessed with: not stated)
2
9
randomiz seriou no serious no serious serious none
1/325 47/328
RR
129
+
CRITICAL
1
ed trials s
inconsisten indirectne
(0.31%) (14.3%) 0.10 fewer VERY
cy
ss
(0.04 per
LOW
to
1000
0.24) (from
109
fewer
to 138
fewer)
1
Jadad scale between 2 and 3. Although the Jadad score is no longer endorsed, it provides an indication of the main
limitations from randomized trials. Results ≤3 in this score indicate limitations in the design.
2
Low event rate, resulting from the small sample sizes in the included studies.
3, 4, 5, 6
3
4
5
6
Significant heterogeneity ( I-squared: 89%; I-squared: 91%; I-squared: 75%; I-squared: 72%)
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6. Entecavir versus combined lamivudine and adefovir in decompensated HBV cirrhosis (Peng
2013)
Bibliography: Peng H, Liu J, Yang M, Tong S, Yin W, Tang H, Hu P, Hu H, Ren H. Efficacy of lamivudine combined with
adefovir dipivoxil versus entecavir monotherapy in patients with hepatitis B-associated decompensated cirrhosis: a metaanalysis. J Clin Pharmacol. 2013 Sep 16. doi: 10.1002/jcph.181.
Quality assessment

No. of patients

Effect

No.
Relati
Risk
Other
Lamivudi
of
Inconsiste Indirectn Imprecisi
Enteca ve
Design
of
considerati ne plus
studi
ncy
ess
on
vir
(95%
bias
ons
adefovir
es
CI)
Mortality (follow up 48 weeks)
2
7
randomiz seriou no serious no serious serious none
8/205 5/206 RR
1
ed trials s
inconsisten indirectne
(3.9%) (2.4%) 1.20
cy
ss
(0.43
to
3.32)

Absolu
te

5 more
per
1000
(from
14
fewer
to 56
more)

Quality

++
LOW

Adverse event (increased serum creatinine levels) (follow up 48 weeks)
2
7
randomiz seriou no serious no serious serious none
10/205 1/206 RR
18
++
1
ed trials s
inconsisten indirectne
(4.9%) (0.49%) 4.76 more
LOW
cy
ss
(1.11 per
to
1000
20.33) (from 1
more
to 94
more)
HBV DNA undetectable (follow up 48 weeks; assessed with: not stated)
3
6
randomiz seriou no serious no serious serious none
122/175 137/17 RR
54
++
1
ed trials s
inconsisten indirectne
(69.7%)
6
0.93 fewer
LOW
cy
ss
(77.8%) (0.83 per
to
1000
1.05) (from
132
fewer
to 39
more)
Child–Turcotte–Pugh score (follow up 48 weeks; better indicated by lower values)
7
randomiz seriou no serious no serious no
none
205
206
MD
+++
1
ed trials s
inconsisten indirectne serious
0.33 MODERA
cy
ss
imprecisi
higher
TE
on
(0.21
to 0.44
higher)
HBV DNA levels (follow up 48 weeks; better indicated by lower values)
3
3
randomiz seriou no serious no serious serious none
108
109
MD
++
1
ed trials s
inconsisten indirectne
0.09
LOW
cy
ss
higher
(0.02
lower
to 0.2
higher)
HBeAg loss (follow up 48 weeks)
2, 3
3
randomiz seriou no serious no serious serious none
43/74 44/80 RR
50
++
1
ed trials s
inconsisten indirectne
(58.1%) (55%) 1.09 more
LOW

Importan
ce

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL
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cy

ss

HBeAg conversion (follow up 48 weeks)
2, 3
5
randomiz seriou no serious no serious serious none
1
ed trials s
inconsisten indirectne
cy
ss

Alanine aminotransferase normalization (follow up 48 weeks)
2, 3
2
randomiz seriou no serious no serious serious none
1
ed trials s
inconsisten indirectne
cy
ss

(0.84 per
to
1000
1.41) (from
88
fewer
to 225
more)
22/75 21/70
(29.3%) (30%)

RR
15
0.95 fewer
(0.58 per
to
1000
1.55) (from
126
fewer
to 165
more)

++
LOW

CRITICAL

51/75
(68%)

40/61 RR
20
++
CRITICAL
(65.6%) 1.03 more
LOW
(0.81 per
to
1000
1.31) (from
125
fewer
to 203
more)
Alanine aminotransferese levels (follow up 48 weeks; better indicated by lower values)
2, 3
4
randomiz seriou no serious no serious serious none
108
109
MD
++
CRITICAL
1
ed trials s
inconsisten indirectne
1.05
LOW
cy
ss
higher
(4.83
lower
to 6.47
higher)
1
Jadad score ranging between 2 and 3, all were unblinded. Although the Jadad score is no longer endorsed, it provides an
indication of the main limitations from randomized trials. Results ≤3 in this score indicate limitations in the design.
2
Low event rate, resulting from the from the small sample sizes in the included studies
3
Limited event rate, resulting in imprecise estimates. Absolute estimates suggest a beneficial effect for both the
intervention and the comparison.
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7. Entecavir versus combined lamivudine and adefovir in naïve patients with chronic hepatitis B
(Liu 2014)
Bibliography: Liu F, Wang X, Wei F, Hu H, Zhang D, Hu P1, Ren H. Efficacy and resistance in de novo combination
lamivudine and adefovir dipivoxil therapy versus entecavir monotherapy for the treatment-naïve patients with chronic
hepatitis B: a meta-analysis. Virol J. 2014;11:59.
Quality assessment

No. of patients

Effect

No.
Relativ
Other
Lamivudi
of
Risk Inconsisten Indirectne Imprecisi
Entecav e
Design
consideratio ne and
studi
of bias
cy
ss
on
ir
(95%
ns
adefovir
es
CI)
Attainment of undetectable levels of HBV DNA (follow up 12 weeks; assessed with: )
4
randomiz very no serious no serious very
none
75/140 70/147 RR
3
ed trials seriou inconsisten indirectne serious
(53.6%) (47.6%) 1.08
1
2
s
cy
ss
(0.87
to
1.34)

Absolu
te

38
more
per
1000
(from
62
fewer
to 162
more)
Attainment of undetectable levels of HBV DNA (follow up 24 weeks; assessed with: <1000 copies/mL)
4
randomiz very no serious no serious very
none
101/140 94/145 RR
58
3
ed trials seriou inconsisten indirectne serious
(72.1%) (64.8%) 1.09 more
1
2
s
cy
ss
(0.93 per
to
1000
1.26) (from
45
fewer
to 169
more)
Attainment of undetectable levels of HBV DNA (follow up 48 weeks; assessed with: <1000 copies/mL)
4
randomiz very no serious no serious very
none
126/140 116/14 RR
110
3
ed trials seriou inconsisten indirectne serious
(90%)
7
1.14 more
1
2
s
cy
ss
(78.9%) (1.03 per
to
1000
1.26) (from
24
more
to 205
more)
Attainment of undetectable levels of HBV DNA (follow up 96 weeks; assessed with: not stated)
3
randomiz very very
no serious very
none
102/106 87/105 RR
108
4
3
ed trials seriou serious
indirectne serious
(96.2%) (82.9%) 1.13 more
1
s
ss
(0.93 per
to
1000
1.38) (from
58
fewer
to 315
more)
Alanine aminotransferase normalization levels (follow up 12 weeks; assessed with: not stated)
4
randomiz very no serious no serious very
none
37/102 42/110 RR
34
3
ed trials seriou inconsisten indirectne serious
(36.3%) (38.2%) 0.91 fewer
1
2
s
cy
ss
(0.65 per
to
1000
1.29) (from

Qualit Importan
y
ce

+ CRITICAL
VERY
LOW

+ CRITICAL
VERY
LOW

+ CRITICAL
VERY
LOW

+ CRITICAL
VERY
LOW

+ CRITICAL
VERY
LOW
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134
fewer
to 111
more)
Alanine aminotransferase normalization levels (follow up 24 weeks; assessed with: not stated)
4
randomiz very no serious no serious very
none
69/102 79/110 RR
122
+ CRITICAL
3
ed trials seriou inconsisten indirectne serious
(67.6%) (71.8%) 0.83 fewer VERY
1
5
s
cy
ss
(0.47 per LOW
to
1000
1.49) (from
381
fewer
to 352
more)
Alanine aminotransferase normalization levels (follow up 48 weeks; assessed with: not stated)
6
3
4
randomiz very serious
no serious serious none
128/140 120/14 RR
73
+ CRITICAL
ed trials seriou
indirectne
(91.4%)
7
1.09 more VERY
1
s
ss
(81.6%) (0.95 per LOW
to
1000
1.25) (from
41
fewer
to 204
more)
Alanine aminotransferase normalization levels (follow up 96 weeks; assessed with: not stated)
3
3
randomiz very no serious no serious serious none
104/108 91/105 RR
95
+ CRITICAL
ed trials seriou inconsisten indirectne
(96.3%) (86.7%) 1.11 more VERY
1
7
s
cy
ss
(1.02 per LOW
to
1000
1.21) (from
17
more
to 182
more)
HBeAg seroconversion (follow up 48 weeks; assessed with: HBeAg disappearance)
3
randomiz very no serious no serious very
none
19/91 11/93 RR
93
+ CRITICAL
3
ed trials seriou inconsisten indirectne serious
(20.9%) (11.8%) 1.79 more VERY
1
2
s
cy
ss
(0.9 to per LOW
3.54) 1000
(from
12
fewer
to 300
more)
HBeAg seroconversion (follow up 96 weeks; assessed with: HBeAg disappearance)
3
randomiz very no serious no serious very
none
39/91 20/93 RR
215
+ CRITICAL
3
ed trials seriou inconsisten indirectne serious
(42.9%) (21.5%) 2.00 more VERY
1
8
s
cy
ss
(1.26 per LOW
to
1000
3.18) (from
56
more
to 469
more)
Viral breakthrough (assessed with: increase in serum HBV DNA by 1 log10 copies/mL above a nadir on two or more
consecutive occasions at least 1 month apart)
2
randomiz very no serious no serious very
none
0/89
6/85
RR
61
+ CRITICAL
3
ed trials seriou inconsisten indirectne serious
(0%)
(7.1%) 0.14 fewer VERY
1
2
s
cy
ss
(0.02 per LOW
to
1000

85

1.14)

Attainment of undetectable levels of HBV DNA (follow up 12 weeks; assessed with: not stated)
1
randomiz no
no serious no serious very
none
24/35 20/35 RR
3
ed trials seriou inconsisten indirectne serious
(68.6%) (57.1%) 1.20
s risk cy
ss
(0.83
of bias
to
1.73)

(from
69
fewer
to 10
more)

114
more
per
1000
(from
97
fewer
to 417
more)
Attainment of undetectable levels of HBV DNA (follow up 24 weeks; assessed with: <1000 copies/mL)
1
randomiz no
no serious no serious very
none
28/35 22/33 RR
133
3
ed trials seriou inconsisten indirectne serious
(80%) (66.7%) 1.20 more
s risk cy
ss
(0.9 to per
of bias
1.61) 1000
(from
67
fewer
to 407
more)
Attainment of undetectable levels of HBV DNA (follow up 48 weeks; assessed with: <1000 copies/mL)
1
randomiz no
no serious no serious very
none
31/35 24/35 RR
199
3
ed trials seriou inconsisten indirectne serious
(88.6%) (68.6%) 1.29 (1 more
s risk cy
ss
to
per
of bias
1.67) 1000
(from 0
more
to 459
more)
Attainment of undetectable levels of HBV DNA (follow up 96 weeks; assessed with: not stated)
1
randomiz no
no serious no serious very
none
33/35 27/35 RR
170
3
ed trials seriou inconsisten indirectne serious
(94.3%) (77.1%) 1.22 (1 more
s risk cy
ss
to
per
of bias
1.49) 1000
(from 0
more
to 378
more)
Alanine aminotransferase normalization levels (follow up 12 weeks; assessed with: not stated)
1
randomiz no
no serious no serious very
none
21/35 19/35 RR
60
3
ed trials seriou inconsisten indirectne serious
(60%) (54.3%) 1.11 more
s risk cy
ss
(0.74 per
of bias
to
1000
1.66) (from
141
fewer
to 358
more)
Alanine aminotransferase normalization levels (follow up 24 weeks; assessed with: not stated)
1
randomiz no
no serious no serious very
none
26/35 21/35 RR
558
3
ed trials seriou inconsisten indirectne serious
(74.3%) (60%) 1.93 more
s risk cy
ss
(0.7 to per
of bias
5.32) 1000
(from
180

++ CRITICAL
LOW

++ CRITICAL
LOW

++ CRITICAL
LOW

++ CRITICAL
LOW

++ CRITICAL
LOW

++ CRITICAL
LOW
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fewer
to 1000
more)
Alanine aminotransferase normalization levels (follow up 48 weeks; assessed with: not stated)
1
randomiz no
no serious no serious very
none
30/35 23/35 RR
197
++ CRITICAL
3
ed trials seriou inconsisten indirectne serious
(85.7%) (65.7%) 1.30 more LOW
s risk cy
ss
(0.99 per
of bias
to
1000
1.72) (from 7
fewer
to 473
more)
Alanine aminotransferase normalization levels (follow up 96 weeks; assessed with: not stated)
1
randomiz no
no serious no serious very
none
34/35 27/35 RR
201
++ CRITICAL
3
ed trials seriou inconsisten indirectne serious
(97.1%) (77.1%) 1.26 more LOW
s risk cy
ss
(1.04 per
of bias
to
1000
1.52) (from
31
more
to 401
more)
HBeAg seroconversion (follow up 48 weeks; assessed with: HBeAg disappearence)
1
randomiz no
no serious no serious very
none
7/35
3/35
RR
114
++ CRITICAL
3
ed trials seriou inconsisten indirectne serious
(20%) (8.6%) 2.33 more LOW
s risk cy
ss
(0.66 per
of bias
to 8.3) 1000
(from
29
fewer
to 626
more)
HBeAg seroconversion (follow up 96 weeks; assessed with: HBeAg disappearence)
1
randomiz no
no serious no serious very
none
17/35
6/35
RR
314
++ CRITICAL
3
ed trials seriou inconsisten indirectne serious
(48.6%) (17.1%) 2.83 more LOW
s risk cy
ss
(1.27 per
of bias
to
1000
6.33) (from
46
more
to 914
more)
1
This pool is composed of 3 cohort studies and 1 randomized clinical trial.
2
I-squared: 0%
3
Limited event rate, resulting in imprecise estimates. Results suggest a beneficial effect for both the intervention and the
comparison.
4
I-squared: 82%
5
I-squared: 37%
6
I-squared: 68%
7
I-squared: 43%
8
I-squared: 51%
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8. Long-term studies on entecavir
Quality assessment
No. of
Desig Risk of Inconsistenc
studie
n
bias
y
s
Mortality at 3 years of follow up
1
cohort serious no serious
1
study
inconsistenc
y

No. of
patients

Effect

Other
Entecavi
Indirectnes Imprecisio
Relative Absolut
consideration
r
s
n
(95% CI)
e
s
no serious no serious none
indirectnes imprecisio
s
n

HCC at 3 years of follow up
1
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n
Resistance at 3 years of follow up
3
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n
Mortality at 5 years of follow up
3
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n
HCC at 5 years of follow up
4
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

Qualit Importanc
y
e

All-cause Data
All3.0% from the cause
(2.5 to entecavi 3.0%
3.5)
r arm (2.5 to
3.5)

++
LOW

CRITICAL

3.9%
Data
3.9%
(3.3 to from the (3.3 to
4.5) entecavi 4.5)
r arm

++
LOW

CRITICAL

Range
Data
Range
++
1.2% to from the 1.2% to LOW
1.7% entecavi 17%
r arm

CRITICAL

Range
Data
Range
++
0.9% to from the 0.9% to LOW
3.4% entecavi 3.4%
r arm

CRITICAL

Range
Data
Range
++
3.6% to from the 3.6% to LOW
6.6% entecavi 6.6%
r arm

CRITICAL

Resistance at 5 years of follow up
3
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

Range
Data
Range
++
CRITICAL
0.8% to from the 0.8% to LOW
1.2% entecavi 1.2%
r arm
1 Data from entecavir-treated arms from cohort studies without any condition to consider grading up the quality of
evidence
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9. Long-term studies on tenofovir
Quality assessment
No. of
Desig Risk of Inconsistenc
studie
n
bias
y
s
Mortality at 3 years of follow up
2
cohort serious no serious
1
study
inconsistenc
y

No. of
patients

Effect

Other
Tenofovi
Indirectnes Imprecisio
Relative Absolut
consideration
r
s
n
(95% CI)
e
s
no serious no serious none
indirectnes imprecisio
s
n

HCC at 3 years of follow up
2
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

Qualit Importanc
y
e

Range
Data
Range
++
0.5% to from the 0.5% to LOW
0.7% tenofovi 0.7%
r arm

CRITICAL

Range
Data
Range
++
0.9% to from the 0.9% to LOW
1.4% tenofovi 1.4%
r arm

CRITICAL

Resistance at 3 years of follow up
1
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

0%

Data
from the
tenofovi
r arm

0%

++
LOW

CRITICAL

Mortality at 5 years of follow up
1
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

1.4%

Data
from the
tenofovi
r arm

1.4%

++
LOW

CRITICAL

Mortality at 5 years of follow up (coinfected patients)
1
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

6.8%

Data
from the
tenofovi
r arm

6.8%

++
LOW

CRITICAL

HCC at 5 years of follow up
1
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

2.4%

Data
from the
tenofovi
r arm

2.4%

++
LOW

CRITICAL

HCC at 5 years of follow up (coinfected patients)
1
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

2.9%

Data
from the
tenofovi
r arm

2.9%

++
LOW

CRITICAL

Resistance at 5 years of follow up
2
cohort serious no serious no serious no serious none
1
study
inconsistenc indirectnes imprecisio
y
s
n

1.2%

Data
1.2%
++
CRITICAL
from the
LOW
tenofovi
r arm
1 Data from tenofovir-treated arms from cohort studies without any condition to consider grading up the quality of
evidence
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10. Tenofovir versus placebo in adolescents
Murray KF, Szenborn L, Wysocki J, Rossi S, Corsa AC, Dinh P, McHutchison J, Pang PS, Luminos LM, Pawlowska M, Mizerski
J. Randomized, placebo-controlled trial of tenofovir disoproxil fumarate in adolescents with chronic hepatitis B.
Hepatology. 2012;56:2018–26.
Quality assessment
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46/52 0/54
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(88.5%) (0%) 96.51
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(6.1 to
risk of
1526.3
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8)
Normalization of ALT (follow up 72 weeks)
1
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randomiz no
no serious no serious serious none
26/35 13/42 RR 2.4
ed trials serio inconsisten indirectne
(74.3%) (31%) (1.47
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risk of
3.93)
bias

HBeAg loss (follow up 72 weeks)
1
1
randomiz no
no serious no serious serious
ed trials serio inconsisten indirectne
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ss
risk of
bias

1

none

10/48 7/48
(20.8%) (14.6
%)

RR
1.43
(0.59
to
3.44)
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Quality

-

Importan
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CRITICAL
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TE
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CRITICAL
more MODERA
per
TE
1000
(from
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more
to 907
more)
63
CRITICAL
more MODERA
per
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1000
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60
fewer
to 356
more)

Limited sample of patients resulting in imprecise results

90 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
11. Entecavir versus placebo in children
AI463189 trial, data obtained from FDA new drug application reports

Quality assessment
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s risk cy
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(1.68 per
TE
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to
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1
Unpublished trial, but primary outcome was composite.
2
Low sample size, resulting in imprecise results
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Appendix 1: Search strategies for electronic databases
Management of chronic hepatitis B: general search to map the evidence
AHRQ
National
Guideline
Clearinghouse
www.guidelines.gov

21.02.2014

Keyword: hepatitis b
Indexing keywords: Disease or Condition
Results: 51 hits

NHS Evidence Search
www.evidence.nhs.uk

21.02.2014

Hepatitis B
Filtered by Guidelines
Results 667

AHRQ
Effective
Health Care Program

21.02.2014

hepatitis B
Keyword: hepatitis B
Report Types: Research Reviews, Research Reports
Status: Draft , Final
Results: 15 topics
HBV
Keyword: HBV
Report Types: Research Reviews, Research Reports
Status: Draft , Final
Results: 3 topics

MEDLINE (PubMed)

The Cochrane Library

21.02.2014

#1
#2
#3
#4
#5
#6

11.03.2014

#1
#2
#3
#4
#11
#12
#13
#14
#15
#16

25.02.2014

#1
#2
#3
#4

"Hepatitis B"[MAJR]
34276
hepatitis b[ti]
35980
hbv[ti] 4899
#1 OR #2 OR #3
48167
systematic[sb]
223153
#4 AND #5
649

"Hepatitis B"[MAJR]
34353
hepatitis b[ti]
36074
hbv[ti] 4921
#1 OR #2 OR #3
48290
Add
Search network[ti]
36736 13:29:03
Add
Search network meta-analys*[tiab] 329
13:29:09
Add
Search NMA[tiab]
1027
13:29:16
Add
Search multiple comparison*[tiab] 6104
13:29:20
Add
Search multiple treatment comparison*[tiab] 34
13:29:27
Add
Search multiple treatments comparison*[tiab]
3
13:29:32
#17
Add
Search multiple treatment*[tiab] AND meta-analys*[tiab]
96
13:29:37
#18
Add
Search mixed treatment*[tiab]
318
13:29:44
#19
Add
Search Bayesian[tiab] AND meta-analys*[tiab]670
13:29:59
#20
Add
Search #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18
OR #19 44769 13:32:16
#21
Add
Search #4 AND #20
54
13:33:27
MeSH descriptor: [Hepatitis B] explode all trees 1854
hepatitis B:ti
3790
HBV:ti 399
#1 or #2 or #3
4251

Cochrane Database of Systematic Reviews : Issue 2 of 12 February 2014
Database of Abstracts of Reviews of Effect : Issue 1 of 4 January 2014

55 hits
162 hits
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Health Technology Assessment Database : Issue 1 of 4 January 2014

40 hits

EMBASE
(Ovid Embase <1980
to 2014 Week 08>)

25.02.2014

1 *hepatitis B/ (42877)
2 hepatitis b.ti. (45355)
3 hbv.ti. (7802)
4 1 or 2 or 3 (60906)
5 exp "systematic review"/ (70658)
6 meta analysis/ (80923)
7 systematic review.ti. (38402)
8 meta?nalysis.ti. (968)
9 meta analys*.ti. (40113)
10 5 or 6 or 7 or 8 or 9 (140519)
11 4 and 10 (556)

LILACS

25.02.2014

ti:(hepatitis b OR vhb OR hbv) AND (instance:"regional") AND (db:("LILACS") AND
type_of_study:("systematic_reviews" OR "overview" OR "evidence_synthesis" OR
"guideline" OR "health_technology_assessment"))
10hits

What is the most effective regimen for the treatment of chronic hepatitis B infection?
What is the most effective regimen for management of treatment failure?
MEDLINE
11.03.2014
#1
"Hepatitis B"[MAJR]
34353
(PubMed)
#2
hepatitis b[ti]
36074
#3
hbv[ti] 4921
#4
#1 OR #2 OR #3
48290
#5
tenofovir[tiab] OR entecavir[tiab]
3594
#6
#4 AND #5
1302
#8
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] OR
placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR trial[tiab] OR groups[tiab]) NOT
(animals[mh] NOT (humans[mh] AND animals[mh]))
2853264
#9
#6 AND #8
987
The Cochrane
Library

11.03.2014

#1
#2
#3
#4
#5
#6

MeSH descriptor: [Hepatitis B] explode all trees 1854
hepatitis B:ti
3791
HBV:ti 399
#1 or #2 or #3
4252
(tenofovir or entecavir):ti,ab 657
#4 and #5
275

Cochrane Central Register of Controlled Trials : Issue 1 of 12 January 2014
Searches for the update
MEDLINE
08.04.2014
(PubMed)

The Cochrane
Library

08.04.2014

232 hits

#1
"Hepatitis B"[MAJR]
34526
#2
hepatitis b[ti]
36262
#3
hbv[ti] 4954
#4
#1 OR #2 OR #3
48531
#5
tenofovir[tiab] OR entecavir[tiab] OR lamivudine[tiab] OR telbivudine[tiab] OR
adefovir[tiab]
9376
#6
#4 AND #5
4345
#7
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] OR
placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR trial[tiab] OR groups[tiab]) NOT
(animals[mh] NOT (humans[mh] AND animals[mh]))
2870341
#8
#6 AND #7
3298
#9
#6 AND #7 Filters: Publication date from 2012/01/01
545
#1
#2
#3
#4
#5
#6
#7

MeSH descriptor: [Hepatitis B] explode all trees 1888
hepatitis B:ti
3836
HBV:ti 401
#1 or #2 or #3
4304
(tenofovir or entecavir or lamivudine or telbivudine or adefovir):ti,ab
#4 and #5
972
#4 and #5 Publication Date from 2012 to 2014 124

2010
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Cochrane Central Register of Controlled Trials : Issue 3 of 12 March 2014
EMBASE
(Ovid)
<1980
to
2014 Week
14>

14.04.2014

97 hits

1 *hepatitis B/ (41398)
2 hepatitis b.ti. (44169)
3 hbv.ti. (7834)
4 1 or 2 or 3 (59217)
5 (tenofovir or entecavir or lamivudine or telbivudine or adefovir).ti,ab. (14008)
6 4 and 5 (7157)
7 (double-blind: or placebo:).mp. or blind:.tw. (482885)
8 6 and 7 (543)
9 limit 8 to yr="2012 -Current" (78)

Long-term efficacy studies
MEDLINE
(PubMed)

30.06.2014

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18

"Hepatitis B"[MAJR]
34914
hepatitis b[ti]
36732
hbv[ti] 5048
#1 OR #2 OR #3
49129
tenofovir[ti]
1359
entecavir[ti]
528
#5 OR #6 1852
#4 AND #7
673
“Follow-Up Studies”[MeSH] 489739
“Comparative Study”[pt]
1660392
follow-up[tiab]
621609
open-label[tiab] 24806
long-term[tiab]
532036
year[ti] 140053
years[ti] 112644
Treatment Outcome[MeSH] 642512
#9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 3326898
#8 AND #17
399
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Appendix 2: Flow chart describing selection of included studies

4201 records identified from databases

2870 records after duplicate removal

1531 records screened
931 records for SR
600 records for trials
published after 2012

1520 records excluded after
title/abstract screening

21 full-text articles assessed for eligibility
19 SR
2 RCT

14 full-text articles excluded
RS
Cheng 2012b resistant patients
Huang 2013 resistant patients
Almeida 2010 Overlap with Zhao 2011
and Su 2012
Liang 2013 Overlap with Su 2012
Liu 2014 Overlap with Su 2012
Woo 2010 Overlap with Marcellin 2008
Chen 2012 Low AMSTAR score
Zhao 2011 Low AMSTAR score
Zhao 2012 Low AMSTAR score
Wang 2013 Low AMSTAR score/overlap
with Su 2012
Jones 2010 summary of HTA

NICE 2013 report screened for studies
3 RCT
Peters 2006
Marcellin 2008
Suh 2010

399 records obtained from the search
for long-term studies

RCT
Heo 2012 resistant patients
Lim 2012 resistant patients
Suh 2010 data not evaluable
337 records excluded after
title/abstract screening

62 full-text long-term articles assessed for eligibility

23 studies included in the evidence
synthesis
Effectiveness:
Adults 7 SR (with 47 RCT and 21 cohorts) 2 RCT
Children 2 RCT
Long-term Effectiveness:
12 cohort studies

49 full-text articles excluded
Narrative reviews (3)
Retrospective design (6)
Prognostic studies (6)
Sample size <100 patients (5)
Non-eligible outcomes (7)
Non-eligible comparison (5)
Non evaluable data (1)
Follow up <3 years (16)
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Appendix 3: AMSTAR grading and reasons for excluded systematic reviews
Zhao 2011
Reference

Objective
Outcomes of interest

Zhao SS, Tang LH, Dai XH, Wang W, Zhou RR, Chen LZ, et al. Comparison of
the efficacy of tenofovir and adefovir in the treatment of chronic hepatitis B:
a systematic review. Virol J. 2011;8:111.
To evaluate the comparison of the efficacy of tenofovir and adefovir in the
treatment of chronic hepatitis B.
Primary
HBV DNA level under 1000 copies/mL, ALT
normalization rate, HBeAg seroconversionrate,
HBsAg loss rate.
Secondary
Yes

AMSTAR rating
1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

AMSTAR rating (overall
score)
(Yes/No/CA/NA)
Comments

No

C/A

N/A

x
x
x

x
x
x
x
x

x
x
x

3/6/2/0 points

Reasons for exclusion: Low AMSTAR score
1. The review stated that observational studies would be included only for
assessing harm. However, the authors pooled randomized and nonrandomized clinical trials for assessing clinical benefits.
3. Jadad scale for assessing internal validity of either randomized clinical trials
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or observational studies.

Chen 2012
Reference

Objective

Outcomes of interest

Chen Y, Ju T. Comparative meta-analysis of adefovir dipivoxil monotherapy
and combination therapy of adefovir dipivoxil and lamivudine for lamivudineresistant chronic hepatitis B. Int J Infect Dis. 2012;16:e152–8.
To assess the effectiveness of adefovir dipivoxil (ADV) monotherapy with that
of combination ADV and lamivudine (LAM) therapy in the treatment of LAMresistant chronic hepatitis B (CHB)
Primary
Biochemical response and virological response at 3,
6, 12, and over 12 months post-therapy.
Secondary
Yes

AMSTAR rating
1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

AMSTAR rating (overall
score)
Comments

No

C/A

N/A

x
x
x

x
x
x
x
x

x
x
x

3/3/5/0 points.
Reason for exclusion: Low AMSTAR score
1. The scientific quality of the assessed included studies is unknown.
2.The scientific quality of the included studies was not used appropriately in
formulating conclusions.
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Wang 2013
Reference

Objective
Outcomes of interest

Wang N, Hu HD, Sun H, Feng Q, Hu P, Liu Q, Ren H. Comparison of the fortyeight week efficacy between telbivudine and entecavir in HBeAg-positive
Asian patients with chronic hepatitis B: a meta-analysis. Turk J Gastroenterol.
2013;24:230–40.
To assess the short-term efficacy between the two drugs in nucleos(t)idenaïve Asian HBeAg-positive chronic hepatitis B patients
Primary
Biochemical, virological, and serological responses
Secondary
Yes

AMSTAR rating
1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

AMSTAR rating (overall
score)
Comments

No

C/A

N/A

x
x
x

x
x
x
x
x

x
x
x

3/7/1/0 points.
Reasons for exclusion: Low AMSTAR score
1. Risk of bias was assessed with Jadad scale. However, it was not
documented.This review included one cohort study. How the internal validity
of that study was assessed remains unknown.
2. There is overlap between this systematic review and Su 2012 (included in
this systematic review).
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Liu 2014
Reference

Objective
Outcomes of interest

Liu H, Wang X, Wan G, Yang Z, Zeng H. Telbivudine versus entecavir for
nucleos(t)ide-naïve HBeAg-positive chronic hepatitis B: a meta-analysis. Am J
Med Sci. 2014;347:131–8.
To compare the efficacy of entecavir and telbivudine in treatment-naïve
hepatitis B e-antigen positive Asian patients with chronic hepatitis B
Primary
Viral response, biochemical response, loss of HBeAg
and seroconversion
Secondary
Yes

AMSTAR rating
1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

AMSTAR rating (overall
score)
Comments

No

C/A

N/A

x
x
x

x
x
x
x
x

x
x
x

5/3/3/0 points.
Reasons for exclusion:
1. Search date shows overlap with Su 2012 (included in this systematic
review).
2. Liu 2014 only included seven trials while Su 2012 included 13 trials.
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Liang 2013
Reference

Objective
Outcomes of interest

Liang J, Jiang MJ, Deng X, Xiao Zhou X. Efficacy and safety of telbivudine
compared to entecavir among HBeAg+ chronic hepatitis B patients: a metaanalysis study. Hepat Mon. 2013;13:e7862.
To compare the early antiviral efficacy and safety of telbivudine and entecavir
in patients with hepatitis B e antigen-positive chronic hepatitis B
Primary
Cumulative rate of undetectable HBV DNA
Secondary
ALT normalization, HBeAg disappearance, HBeAg
seroconversion and adverse events
Yes

AMSTAR rating
1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

AMSTAR rating (overall
score)
Comments

No

C/A

N/A

x
x
x

x
x
x
x
x

x
x
x

6/2/3/0 points
Reasons for exclusion:
1. Overlap with Su 2012 (included in this systematic review)
2. Date of search more recent in Su 2012
3. Su 2012 includes more trials
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Almeida 2010
Reference
Objective
Outcomes of interest

Almeida AM, Ribeiro AQ, Pádua CA, Brandão CM, Andrade EI, Cherchiglia ML, et al.
The efficacy of adefovir dipivoxil, entecavir and telbivudine for chronic hepatitis
Btreatment: a systematic review. Rev Soc Bras Med Trop. 2010;43:440–51.
To evaluate the efficacy of the nucleoside/nucleotide analogues (adefovir, entecavir
and telbivudine) used for the treatment of chronic hepatitis B
Drug resistance, histological response (biopsy results as
Primary
necroinflammation/fibrosis),
biochemical
response
(alanine aminotransferase [ALT]), virological response
(seroconversion rate and viral replication – DNA HBV)
serological response (HBeAg loss and HBsAg, HBeAg
seroconversion/anti-HBe and HBsAg/anti-HBs) and
adverse events

Secondary

Yes

AMSTAR rating
1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.
AMSTAR rating (overall 5 /2/2/2 points

score)
Comments

No

C/A

N/A

x
x
x

x
x
x
x
x

x
x
x

Reasons for exclusion:
1. Overlap with Zhao 2011 and Su 2012 (included in this systematic review)
2. Risk of bias was conducted using Jadad scale. Not considering data in the
formulation of conclusions
3. Meta-analysis was not considered.

109 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015

Zhao 2012
Reference

Objective
Outcomes of interest

Zhao SH, Liu EQ, Cheng DX, Li YF, Wang YL, Chen YL, et al. Comparison of
entecavir and adefovir for the treatment of chronic hepatitis B. Braz J Infect
Dis. 2012;16:366–72.
To compare the efficacy of entecavir treatment with that of adefovir
treatment in patients with hepatitis B
Primary
HBeAg seroconversion rate, serum HBeAg clearance
rate, serum HBV DNA clearance rate, and ALT
normalization rate
Secondary
Yes

AMSTAR rating
1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

AMSTAR rating (overall
score)
Comments

No

C/A

N/A

x
x
x

x
x
x
x
x

x
x
x

4/4/3/0 points
Reason for exclusion: Low AMSTAR score
1. Scientific quality of the included studies was not assessed or documented.
2. Scientific quality of the included studies was not used appropriately in
formulating conclusions.
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Jones 2010
Reference

Objective
Outcomes of interest

Jones J, Colquitt J, Shepherd J, Harris P, Cooper K. Tenofovir disoproxil
fumarate for the treatment of chronic hepatitis B infection. Health Technol
Assess. 2010;14 (Suppl 1):23–9.
To report the clinical effectiveness and cost-effectiveness of tenofovir
disoproxil fumarate for the treatment of chronic hepatitis B
Primary
Complete response (composite endpoint composed
by histology response and hepatitis B virus DNA
below 400 copies/mL)
Secondary
Not provided
Yes

AMSTAR rating

No

C/A

N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

AMSTAR rating (overall
score)
Comments

Not applied
Reasons for exclusion: Not a systematic review. It is a summary based on the
evidence submission from Gilead to the National Institute for Health and
Clinical Excellence (NICE) as part of the single technology appraisal process.
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Woo 2010
Reference
Objective

Outcomes of interest

Woo G, Tomlinson G, Nishikawa Y, Kowgier M, Sherman M, Wong DK,et al. Tenofovir
and entecavir are the most effectiveantiviral agents for chronic hepatitis B: a
systematic review and Bayesian meta-analyses. Gastroenterology. 2010;139:1218–29.
To systematically review all published randomized controlled trials of drugs used to
treat chronic hepatitis B as monotherapies or combination therapies, to estimate their
relative treatment efficacies at the end of 1 year of treatment and to rank the
treatments according to the success rates for each outcome
Primary
Attainment of undetectable levels of hepatitis B DNA, ALTlevel normalization, HBeAg loss, HBeAg seroconversión,
HBsAg loss, histological improvement, and serious adverse
events

Secondary

Yes

AMSTAR rating
1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the conduct
of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus procedure
for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include years and
databases used. Key words and/or MESH terms must be stated and, where feasible, the
search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion?
The authors should state that they searched for reports regardless of their publication
type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and documented?
8. Was the scientific quality of the included studies used appropriately in formulating
conclusions?
The results of the methodological rigor and scientific quality should be considered in
the analysis and the conclusions of the review, and explicitly stated in formulating
recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were combinable, to
assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical aids
and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

AMSTAR rating (overall
score)

No

C/A

N/A

x
x
x

x
x
x
x
x

x
x
x

6/3/2/0 points, respectively

(Yes/No/CA/NA)

Comments

Reason for exclusion: Overlap with Marcellin 2008-Study 103
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Appendix 4: Economic evaluations
Search strategy:
We designed the following search strategy to identify cost-effectiveness studies in the NHS
Economic Evaluation Database (accessed through The Cochrane Library, Issue 2 of 4 April 2014):
The Cochrane
Library

Search designed on
16.04.2014

#1
#2
#3
#4
#5
#6

MeSH descriptor: [Hepatitis B] explode all trees 1897
hepatitis B:ti,ab 5221
HBV:ti,ab
1689
#1 or #2 or #3
5540
(tenofovir or entecavir):ti,ab 699
#4 and #5
300

NHS Economic Evaluation Database : Issue 2 of 4, April 2014

14 hits

Eligibility criteria:
We restricted the inclusion criteria to economic evaluations. This study design (cost–benefit, cost–
utility, or cost–effectiveness analyses) compares two or more interventions or alternatives,
examining both costs and clinical outcomes.
Search results and included studies characteristics
From the 14 studies obtained in the search, we excluded five studies that did not fit with the
population of interest, and assessed in detail nine studies. These studies are outlined in Table 1 and
described in detail in the “Characteristics of included studies” section.
Four evaluations had a cost–effectiveness analysis design (Lee 2012; Lui 2010; Mosegui 2013; Wei
2013), two were cost–utility analyses (Dakin 2010; Veenstra 2007), and the rest of studies had a
mixed design (Dakin 2011; Orlewska 2008; Yuan 2008). Five studies used a Markov model as
analytical approach (Dakin 2010; Dakin 2011; Mosegui 2013; Veenstra 2007; Wei 2013), and four
used a decision model (Lee 2012; Lui 2010; Orlewska 2008; Yuan 2008). Most of the studies assessed
the cost-effectiveness of entecavir compared to any alternative (5 studies: Lee 2012; Orlewska 2008;
Veenstra 2007; Wei 2013; Yuan 2008), three assessed tenofovir (Dakin 2010; Dakin 2011; Lui 2010),
and the remaining assessed drug treatments for chronic hepatitis B in general (Mossegui 2013). The
setting in which the analyses were performed was the secondary care in most studies (Dakin 2011;
Orlewska 2008; Veenstra 2007; Wei 2013: Yuan 2008).
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Table 1. Outline of included economic evaluations
Study ID

Dakin 2010

Dakin 2011

Lee 2012

Lui 2010

Mosegui 2013

Comparison

Tenofovir

Tenofovir

Entecavir

Lamivudine +/tenofovir

Drug treatments for
chronic hepatitis B

best supportive
care, lamivudine,
TDF, adefovir,
entecavir,
combined
treatments

best supportive
care, lamivudine,
adefovir dipivoxil,
entecavir,
combined
treatments

Lamivudine

Telbivudine,
Tenofovir , Entecavir

interferon alpha,
peginterferon alpha2a/2b, tenofovir,
entecavir,
lamivudine, adefovir

Country

UK

Canada

Hong Kong

USA, Germany, and
Asia

Brazil

WHO Region

Eropean

Americas

Western Pacific

Mixed

Americas

Setting

Out-patient

Secondary care

Hospital

Hospital

Secondary care

Perspective

Public health-care
provider

Public health-care
provider

Public health-care
provider

Public health-care
provider

Public health-care
provider

Design

Cost–utility
analysis

Cost–utility analysis
Cost–effectiveness
analysis

Cost–effectiveness
analysis

Cost–effectiveness
analysis

Cost–effectiveness
analysis

Analytical
approach

Markov model

Markov model

Decision analytical
mode

Decision-tree model

Markov model

Time horizon

Lifetime

33 years

10 years

2 years

30 years

Quality-adjusted
life-year (QALY)

QALY

QALY

Incremental cost–
effectiveness ratio
(ICER)

QALY

Costs

UK pounds sterling

Canadian dollars

US dollars

US dollars

US dollars

Reference year

2006 to 2007

2007

2008

Not reported

2012

Conclusions

First-line TDF was
the most cost–
effective
treatment, at a
threshold of GBP
20 000 per qualityadjusted life-year

First-line TDF was
likely to be the most
cost–effective
option (willingnessto-pay of CAD
50 000 per QALY
gained), but there
was considerable
uncertainty in their
results

Entecavir was
considered costeffective compared
with lamivudine in
treating CHB in Hong
Kong when longterm medical
consequences were
considered.

Lamivudine and
telbivudine schemes
were cost-effective
in achieving
undetectable
hepatitis B virus
DNA for HB e
antigen positive
patients. Tenofovir
or entecavir
monotherapy was
preferred for
antigen negative
patients.

Lamivudine was the
most cost–effective
strategy followed by
tenofovir

Validity

++
Funded by Gilead
Sciences

+
(results uncertain,
model adapted
from other study)
Funded by Gilead
Canada

+
(model adapted
from other study,
not all sources of
data clear)
Funded by BMS
Hong Kong

+
(sensitivity analyses
and reporting was
limited)
Funded by Novartis

+
(adverse effects not
included, not all
sources of data
clear)
Funded by Federal
Government

Measure
benefit

of

114

Study ID

Orlewska 2008

Veenstra 2007

Wei 2013

Yuan 2008

Comparison

Entecavir or lamivudine
(nucleoside-naïve and
either hepatitis B e
antigen positive or
negative patients)
Adefovir dipivoxil
(lamivudine resistant
patients)
Entecavir or adefovir
(lamivudine refractory
patients)

2-year treatment with
entecavir daily versus
lamivudine daily. Adefovir
daily was added for patients
who developed resistance.

Entecavir

Entecavir (adding
adefovir if patients
developed resistance)

Adefovir plus lamivudine
combination therapy was
also compared with
entecavir monotherapy for
previously untreated
patients.

No treatment; entecavir
(short treatment
duration); 5-year
treatment with either
daily lamivudine,
telbivudine, or adefovir

Lamivudine (adding
adefovir if patients
developed resistance)

Country

Poland

USA

China

USA

WHO Region

European

Americas

Western Pacific

Americas

Setting

Secondary care

Secondary care

Secondary care

Secondary care

Perspective

Health-care payer

Health-care payer

Health-care payer
Patients’ out-of-pocket
costs

US third-party payer

Design

Cost–utility analysis
Cost–effectiveness
analysis

Cost–utility analysis

Cost-effectiveness

Cost–utility analysis
Cost–effectiveness
analysis

Analytical
approach

Decision analytical model

Markov model

Markov model

Decision-tree model

Time horizon

10 years

Lifetime

35 years

10 years

QALY
Life-year saved (LYS)

QALY

QALY

QALY
LYS

Costs

Polish zlotys

US dollars

US dollars (conversion
from Chinese Renminbi)

US dollars

Reference year

2006

2006

2010

2006

Conclusions

Entecavir was the
preferred strategy

Entecavir was a cost–
effective alternative to
lamivudine with adefovir
salvage or to combination
therapy for previously
untreated patients

5-year entecavir showed
a favourable HBV
outcome and had the
desired value compared
with their alternatives

A treatment of up to 10
years with entecavir was
a cost–effective
alternative to
lamivudine for the
treatment of HBeAgpositive patients

Validity

++
Funded by Bristol-Myers
Squibb

++
Funded by Bristol-Myers
Squibb

+
(Not all sources of data
are clear)
Funded by Bristol-Myers
Squibb

++
Funded by Bristol-Myers
Squibb

Measure
benefit

of
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Characteristics of included studies
ID

Dakin 2010
Dakin H, Bentley A, Dusheiko G. Cost–utility analysis of tenofovir disoproxil fumarate in
the treatment of chronic hepatitis B. Value Health. 2010;13:922–33.

AIM

Cost-effectiveness of tenofovir disoproxil fumarate (TDF) in the treatment of chronic
hepatitis B compared with other nucleosides or nucleotides.
Also in patients who developed resistance to first- or second-line treatment.

Intervention

tenofovir disoproxil fumarate (TDF)

Comparators

Best supportive care, lamivudine, TDF, adefovir, TDF and lamivudine, entecavir, adefovir
and lamivudine, and entecavir and adefovir

Design

Cost–utility analysis

Analytical approach

Markov model
Time horizon: lifetime

Perspective

Perspective of the NHS

Effectiveness data

Systematic review

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data:

Drug costs and the expenses associated with the long-term management of CHB
UK pounds sterling
Reference year was 2006 to 2007

Setting

UK/out-patient

Results

Projected costs
Best supportive care (BSC): GBP 11 189
Lamivudine followed by BSC: GBP GBP 14 877
Lamivudine followed by TDF: GBP 30 614
TDF and then lamivudine: GBP 39 914
TDF and then TDF plus lamivudine: GBP 40 610
TDF and then TDF plus lamivudine and then entecavir: GBP 40 612
QALYs
Best supportive care (BSC): 9.18
Lamivudine and then BSC: 9.56
Lamivudine and then TDF: 10.68
TDF and then lamivudine: 11.17
TDF and then TDF plus lamivudine: 11.19
TDF and then TDF plus lamivudine and then entecavir: 11.19
ICER per QALY (TDF as first-line in relation to next most effective strategy; ceiling ratio
of GBP 20 000 per QALY)
Lamivudine and then BSC: GBP 9636
Lamivudine and then TDF: GBP 14 064
TDF and then lamivudine: GBP 19 084
TDF and then TDF plus lamivudine: GBP 24 992
TDF and then TDF plus lamivudine and then entecavir: GBP 38 474
ICER per QALY (add/switch to lamivudine in TDF resistance in relation to next most
effective strategy; ceiling ratio of GBP 20 000 per QALY)
Strategies involving the first-line use of TDF produced the highest total net benefits
Probability of first-line TDF being cost–effective was 0.46 at a threshold of GBP 20 000
per QALY and 0.78 at a threshold of GBP 30 000 per QALY

Conclusion

First-line TDF was the most cost–effective treatment, at a threshold of GBP 20 000 per
QALY

Comment on validity

The methods were robust and very well described and the authors’ conclusions appear
to be valid.
Funded by Gilead Sciences Ltd
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ID

Dakin 2011
Dakin H, Sherman M, Fung S, Fidler C, Bentley A. Cost-effectiveness of tenofovir
disoproxil fumarate for the treatment of chronic hepatitis B from a Canadian public
payer perspective. Pharmacoeconomics. 2011;29:1075–91.

AIM

Cost-effectiveness of tenofovir disoproxil fumarate (TDF) as a first treatment for chronic
hepatitis B, and the cost-effectiveness of different therapy sequences, for Canadian
patients

Intervention

Tenofovir disoproxil fumarate (TDF)

Comparators

The treatments were lamivudine, adefovir dipivoxil, entecavir, TDF, adefovir dipivoxil
plus lamivudine, and TDF plus lamivudine. All compared with best supportive care.

Design

Cost–effectiveness analysis and cost–utility analysis

Analytical approach

State-transition model from Dakin 2010 adapted to Canadian setting
Time horizon 33 years

Perspective

Canadian system

Effectiveness data

Systematic review

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data:

Direct costs of treatment and disease management
Canadian dollars
Reference year was 2007

Setting

Canada/secondary care

Results

For patients without nucleosides or nucleotides, with or without cirrhosis, the most
effective strategy was TDF, followed by TDF plus lamivudine (if resistance to TDF
developed). Entecavir was the third option.
QALYs (threshold of CAD 50,000 per QALY gained)
The most cost–effective strategy was TDF, followed by lamivudine.
After lamivudine resistance, TDF was the most effective and least costly option.
ICER per QALY
TDF and then lamivudine: CAD 43 758 per QALY gained (versus the next most effective
strategy (lamivudine and then TDF)).
First-line TDF was likely to be the most cost–effective option (willingness-to-pay of CAD
50 000 per QALY gained), but there was considerable uncertainty in their results.

Conclusion
Comment on validity

The study was methodologically robust and well reported. The authors reached
appropriate conclusions, acknowledging the uncertainty and their study limitations.
Funded by Gilead Canada
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ID

Lee 2012
Lee KK, Wu DB, Chow PY, Lee VW, Li H. Economic analysis between entecavir and
lamivudine for the treatment of chronic hepatitis B in Hong Kong. J Gastroenterol
Hepatol. 2012;27:1167–74

AIM

To assess the cost-effectiveness of switching from lamivudine to entecavir in two-year
treatment of chronic hepatitis B in Hong Kong

Intervention

Entecavir (BEHoLD AI463027 trial scheme) during two years

Comparators

Lamivudine (BEHoLD AI463027 trial scheme) during two years

Design

Cost–effectiveness analysis

Analytical approach

Decision analytical model (adapted from Yuan 2008)
Time horizon: 10 years

Perspective

Public health-care provider

Effectiveness data

BEHoLD AI463027 trial (included in the Liang 2012 review at PICO 3a, outcomes:
cirrhosis and hepatocellular carcinoma rates); data for risk of events at long-term from a
longitudinal cohort study (REVEAL-HBV study)

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data:

Direct treatment costs for the drugs (Hong Kong converted to US dollars). Costs of
treatment for CHB-related diseases were obtained from a retrospective study; other
indirect costs also considered.
US dollars
Reference year was 2008

Setting

Hong Kong/hospital

Results

2-year disease management costs per patient
Entecavir US$ 5289
Lamivudine US$ 3158
10-year disease management costs per patient
Entecavir US$ 6519
Lamivudine US$ 5561
Authors reported that the overall savings in total medical costs and requirement for
salvage therapy compensated for the initial cost difference of the compared treatments.
Incremental QALY
Entecavir vs Lamivudine 69.6
ICER per QALY gained
Entecavir vs lamivudine at 2 years of treatment US$ 13 759
Entecavir vs lamivudine at 5 years of treatment US$ 24 798
Entecavir vs lamivudine at 10 years of treatment US$ 26 537
Reference of willingness-to-pay: WHO (three times the GDP per capita)

Conclusion

Entecavir was considered cost-effective compared with lamivudine in treating CHB in
Hong Kong when long-term medical consequences were considered.

Comment on validity

Methods were based on a model adapted from Yuan 2008; not all sources of costs were
reported, and some report on sensitivity analyses was limited.
Funded by BMS Hong Kong
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ID

Lui 2010
Lui YY, Tsoi KK, Wong VW, Kao JH, Hou JL, Teo EK, Mohamed R, Piratvisuth T, Han KH,
Mihm U, Wong GL, Chan HL. Cost–effectiveness analysis of roadmap models in chronic
hepatitis B using tenofovir as the rescue therapy. Antivir Ther. 2010;15:145–55.

AIM

To assess the cost-effectiveness of lamivudine and telbivudine schemes compared with
tenofovir and entecavir monotherapies, in treating chronic hepatitis B

Intervention

Lamivudine with the addition of tenofovir (for resistance after one year): lamivudine
daily, switching to tenofovir daily if hepatitis B virus DNA was detected at week 24, or
addition of tenofovir daily if viral resistance developed after one year

Comparators

Telbivudine daily, switching to tenofovir daily if hepatitis B virus DNA was detected at
week 24, or addition of tenofovir daily if viral resistance developed after one year
Tenofovir monotherapy for two years (no viral resistance assumed)
Entecavir monotherapy for two years (no viral resistance assumed)
Separate analyses were performed for patients who were hepatitis B e antigen-positive
and those who were -negative.

Design

Cost–effectiveness analysis

Analytical approach

Decision-tree model
Deterministic analysis was performed to consider variations in the treatment costs
Time horizon: two years

Perspective

Public health-care provider

Effectiveness data

Systematic review

Measure of benefit

Rate of undetectable hepatitis B virus DNA at 2 years
Rate of hepatitis BeA seroconversion

Cost data:

Direct treatment costs for the drugs (US costs retrieved from Internet, costs for Asian
countries and Germany reported by the authors; tenofovir cost was not available in Asia
and assumed to be equal to entecavir).
US dollars
Reference year not stated

Setting

USA, Germany, and Asian countries/hospital

Results

ICER (chronic hepatitis BeA-positive patients; versus reference strategy; incremental
cost per patient with undetectable HBV DNA at 2 years)
Lamivudine scheme was the most cost–effective option in USA and Germany.
USA
Tenofovir US$ 31 500
Entecavir US$ 58 000
Lamivudine scheme US$ 15 300
Telbivudine scheme US$ 29 600
Germany
Tenofovir US$ 55 700
Entecavir US$ 80 500
Lamivudine scheme US$ 29 100
Telbivudine scheme US$ 51 900
Asia
ICERs were lowest with the lamivudine road map and the telbivudine road map, and
highest with tenofovir and entecavir monotherapies.

Conclusion

Lamivudine and telbivudine schemes were cost–effective in achieving undetectable
hepatitis B virus DNA for patients who were hepatitis B e antigen positive. Tenofovir or
entecavir monotherapy was preferred for antigen-negative patients.

Comment on validity

Methods appear to be valid, but the sensitivity analyses and reporting was limited.
Funded by Novartis Pharmaceuticals
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ID

Mosegui 2013
Mosegui GB, Costa e Silva FV, Vianna CM, Peregrino AA, de Oliveira FS, Rodrigues MP,
Oliveira NH, Jardim FN. Assessment of interferon, peginterferon, tenofovir, entecavir,
lamivudine and adefovir for the treatment of chronic hepatitis B in HBeAg-positive
patients without cirrhosis. Int J Pharm Pharm Sci. 2013;5(Supp 1):208–12.

AIM

To analyse the cost-effectiveness of the drug treatment regimens for chronic hepatitis B

Intervention

interferon alpha; peginterferon alpha-2a/2b; tenofovir; entecavir; lamivudine; adefovir

Comparators

See above

Design

Cost–effectiveness analysis

Analytical approach

Markov model
Time horizon: 30 years

Perspective

Public health-care provider

Effectiveness data

Non-systematic review of trials (presence of anti-HBe antibodies, sustained viral
response), adverse events not considered

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data:

Direct costs derived from acquisition of the antiviral drugs derived from Federal
databases
US dollars
Reference year was 2012

Setting

Brazil / secondary care

Results

Costs per QALY (in US$)
Lamivudine 462
Tenofovir 495
Natural history of the disease 544
Entecavir 576
Adefovir 616
Interferon α2b 644
Peginterferon α2a 2267
Peginterferon α2b 2662
ICER per QALY (in US$)
Tenofovir vs lamivudine 6293
Reference of willingness-to-pay: WHO (three times the GDP per capita): US$ 31 252.94
per QALY, as reported by the authors.

Conclusion

Lamivudine was the most cost–effective strategy followed by tenofovir.

Comment on validity

Limitations in the sources of data, adverse effects omitted, decision analysis appears
appropriate; conclusions unclear.
Funded by Federal Government (Sistema Único de Saúde – SUS)
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ID

Orlewska 2008
Orlewska E, Zammit D, Yuan Y, Kutikova L, Berak H, Halota W, Hay JW. The cost–
effectiveness analysis of entecavir in the treatment of chronic hepatitis B (CHB) patients
in Poland. Exp Clin Hepatol.2008;4:20–8.

AIM

To compare the cost-effectiveness of entecavir versus lamivudine and versus adefovir
for the management of patients with chronic hepatitis B

Intervention

For patients who were nucleoside-naïve and either hepatitis B e antigen-positive or negative, two years of treatment with daily entecavir or lamivudine.
For lamivudine-resistant patients, adefovir dipivoxil was given as a salvage treatment.
For lamivudine-refractory patients, 10 years of treatment with dailty entecavir or
adefovir was compared.

Comparators

See above

Design

Cost–effectiveness analysis and cost–utility analysis

Analytical approach

Decision analytical model
Time horizon: 10 years

Perspective

Health-care payer

Effectiveness data

Non-systematic review of trials and population-based cohort study to estimate
complications

Measure of benefit

Life-years saved (LYS)
Quality-adjusted life-years (QALYs)

Cost data:

Direct costs derived from acquisition of the antiviral drugs. Medication costs derived
from clinical trials and the treatment costs for chronic hepatitis B were from a Polish
costing study.
Polish zlotys (PLN)
Reference year was 2006

Setting

Poland/secondary care

Results

Nucleoside-naïve and hepatitis BeA-positive patients at 2 years of treatment (costs
represents savings, LYS and QALYs represent increases)
entecavir vs lamivudine
PLN 2 062 796 per 100 patients in drug acquisition costs
PLN 369 676 per 100 men in chronic hepatitis B complication costs
PLN 373 701 per 100 women in chronic hepatitis B complication costs
LYS increase of 30 per 100 men and 32 per 100 women
QALY increase of 28 QALYs per 100 men and 30 QALYs per 100 women
Lamivudine-refractory patients at 10 years of treatment (costs represents savings, LYS
and QALYs represent increases)
entecavir vs adefovir
Equal drug acquisition costs
PLN 424 383 per 100 men in chronic hepatitis B complication costs
PLN 429 007 per 100 women in chronic hepatitis B complication costs
LYS increase of 27 per 100 men and 30 per 100 women
QALY increase of 26 QALYs per 100 men and 29 QALYs per 100 women

Conclusion

Entecavir was the preferred strategy as it was more effective and less costly than: (i)
lamivudine (with adefovir as a salvage treatment) in nucleoside-naïve patients who
were hepatitis B e antigen-positive or -negative, or (ii) adefovir in lamivudine-refractory
patients.

Comment on validity

Limitations in the effectiveness data, but appropriate analysis methods; appropriate
conclusions.
Funded by Bristol-Myers Squibb International
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ID

Veenstra 2007
Veenstra DL, Sullivan SD, Clarke L, Iloeje UH, Tafesse E, Di Bisceglie A, Kowdley KV, Gish
RG. Cost effectiveness of entecavir versus lamivudine with adefovir salvage in HBeAgpositive chronic hepatitis B. Pharmacoeconomics. 2007;25:963–77.

AIM

To examine the cost-effectiveness of entecavir versus lamivudine (with the addition of
adefovir as salvage therapy) for the treatment of HBeAg-positive chronic hepatitis B in
young patients (35 years in average).

Intervention

The two strategies were:
Two-year treatment with entecavir daily versus lamivudine daily. Adefovir daily was
added for patients who developed resistance. Adefovir plus lamivudine combination
therapy was also compared with entecavir monotherapy for previously untreated
patients.

Comparators

See above

Design

Cost–utility analysis

Analytical approach

Markov model (simulation on the natural progression of the disease)
Time horizon: lifetime

Perspective

Health-care payer

Effectiveness data

Non-systematic review of literature (outcome: HBeAg seroconversion rate), previous
cost-effectiveness analyses and a published decision analytical model.

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data:

Costs of drugs (average wholesale acquisition prices) and treatment of disease.
Economic data obtained from a US retrospective cohort analysis.
US dollars
Reference year was 2006

Setting

USA/secondary care

Results

Expected costs
Entecavir US$ 36 600
Lamivudine US$ 34 400
Expected QALYs
Entecavir 18.55
Lamivudine plus adefovir salvage 18.27
Expected ICER per QALY gained
Entecavir versus lamivudine US$ 7600 (95% CI: US$ 2500 to 19 100)
Entecavir versus lamivudine (all sensitivity analyses) range from US$ 5400 to 11 300
Combination therapy for naïve patients increased the costs without improving the
efficacy in comparison with entecavir monotherapy (dominant strategy).

Conclusion

Entecavir was a cost-effective alternative to lamivudine with adefovir salvage or to a
combination therapy for previously untreated patients.

Comment on validity

Appropriate study methodology and well-reported clinical sources. Overall, the authors’
conclusions appear to be valid.
Funded by Bristol-Myers Squibb
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ID

Wei 2013
Wei L, Hu S, Hou J, Liu G, Ren H, Duan Z, Xie Q, Fang X, Jia J. A novel estimation of the
impact of treatment with entecavir on long-term mortality, morbidity, and health-care
costs of chronic hepatitis B in China. Value in Health Regional Issues 2013;2:48–56

AIM

To estimate the relative value of entecavir as a first-line option at treatment initiation
and for different treatment durations for chronic hepatitis B in China

Intervention

Entecavir daily

Comparators

Available treatment options in China: (i) no treatment; (ii) short treatment duration (1year and 2-year entecavir treatment); and (iii) 5-year treatment with either daily
lamivudine, telbivudine, or adefovir

Design

Cost-effectiveness

Analytical approach

Markov model
Time horizon: 35 years

Perspective

Health-care payer and patients’ out-of-pocket cost (reported as holistic by authors)

Effectiveness data

Non-systematic review of literature (outcome: rates of progression, viral load,
resistance); data for risk of events at long-term from a longitudinal cohort study
(REVEAL-HBV study).

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data:

Direct health-care cost derived from the management of disease, drug acquisition, and
treatment for disease complications.
US dollars (conversion from Chinese Renminbi)
Reference year was 2010

Setting

China/secondary care

Results

Costs over the 35 years
Entecavir vs no treatment (savings in clinical management per dose)
US$ 2.69 (95% CI US$ 1.42 to 4.71)
Costs of entecavir over 1, 2, and 5 years
Entecavir 5 years vs entecavir 1 year (savings in clinical management per dose)
US$ 2.33 (95% CI US$ 1.04 to 4.16)
Entecavir 5 years vs entecavir 2 years (savings in clinical management per dose)
US$ 1.73 (95% CI US$ 0.54 to 3.42)
Costs of entecavir versus other treatments (5 years of treatment, horizon of 30 years)
Entecavir vs lamivudine (savings in clinical management per dose)
US$ 1.81 (95% CI US$ 0.68 to 2.57)
Entecavir vs lamivudine (savings in clinical management per dose)
US$ 0.90 (95% CI US$ 0.25 to 1.40)
Entecavir vs adefovir (savings in clinical management per dose)
US$ 2.02 (95% CI US$ 0.98 to 2.87)
QALYs (5 years of treatment, horizon of 30 years)
Entecavir 16.2
Telbivudine 15.6
Lamivudine 15.2
Adefovir 14.8
Entecavir (2-year treatment) 14.4
Entecavir (1-year treatment) 13.2
No treatment 11.6
A 5-year treatment of entecavir showed a favourable HBV outcome and had the desired
value compared with the alternatives.

Conclusion
Comment on validity

Appropriate study methodology and analyses, lack in reporting some data. Conclusions
would be more valid if ICER was available.
Funded by Bristol-Myers Squibb
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ID

Yuan 2008
Yuan Y, Iloeje UH, Hay J, Saab S. Evaluation of the cost-effectiveness of entecavir versus
lamivudine in hepatitis BeAg-positive chronic hepatitis B patients. J Manag Care Pharm.
2008;14:21–33.

AIM

To assess cost-effectiveness of entecavir in comparison with lamivudine in naïve
patients who were positive for hepatitis B e antigen

Intervention

Entecavir daily, adding adefovir if patients developed resistance

Comparators

Lamivudine daily, adding adefovir if patients developed resistance

Design

Cost-effectiveness analysis and cost–utility analysis

Analytical approach

Decision-tree model
Time horizon: 10 years

Perspective

US third-party payer

Effectiveness data

BEHoLD trial (included in the Liang 2012 review at PICO 3a); data for risk of events at
long-term from a longitudinal cohort study (REVEAL-HBV study)

Measure of benefit

Life-years saved (LYS)
Quality-adjusted life-years (QALYs)

Cost data:

Study drug costs and costs derived from treating HBV-related complications.
US dollars
Reference year was 2006

Setting

USA/secondary care

Results

QALY (gain)
Entecavir versus lamivudine 0.728 (at an ICER of US$ 2350)
LYS (gain)
Entecavir versus lamivudine 0.817 (at an ICER of US$ 2350)
ICER per QALY
Entecavir versus lamivudine US$ 3230 (95% CI: US$ 2312 to US$ 4528).
Sensitivity analysis showed that 99% of simulations were below the value of US$ 5000
per QALY.
Increasing the treatment duration increased the cost–utility ratio (US$ 12 233 per QALY
at 10 years), but all estimates were well below the threshold of US$ 50 000 per QALY.
ICER per LYS
Entecavir versus lamivudine US$ 2877

Conclusion

Treatment of up to 10 years with entecavir was a cost–effective alternative to
lamivudine for the treatment of HBeAg-positive patients.

Comment on validity

Appropriate study methodology and analyses, robust sensitivity analyses, valid
conclusions.
Funded by Bristol-Myers Squibb
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PICO 3a and b: What is the most effective regimen to use in treatment-naïve
patients and in management of treatment failure?

EXECUTIVE SUMMARY
Review question: PICOT 3a: What is the most effective regimen for the
treatment of chronic HBV for nucleoside-naïve patients?
Objective of the review: To evaluate the relative efficacy of all antiviral treatments (single,
combination and sequential) for nucleoside-naïve adults with chronic hepatitis B (CHB) in a network
meta-analysis (NMA). NMA allows the synthesis of data from direct and indirect comparisons
without breaking randomization, to produce measures of treatment effect and ranking of different
interventions. NMA can also produce direct comparison of commonly used treatments in clinical
practice such as tenofovir and entecavir that are not still available in the context of a randomized
trial.
Population: Nucleoside-naïve HBeAg-positive and -negative adults with CHB were included. Patients
with advanced, decompensated cirrhosis, inactive liver disease, or with coinfections with HCV, HDV
and HIV were excluded.
Comparators/interventions: Tenofovir (TDF), entecavir (ETV), adefovir (ADF), lamivudine (LAM),
telbivudine (TBV), emtricitabine (in combination with tenofovir) (ETC+TDF), pegylated interferon
(PEG-IFN) were included.
Outcomes: The efficacy end-points were binary and defined as the proportion of HBeAg-positive or
-negative patients who achieved undetectable HBV DNA (<300 copies/mL), as an indication of viral
suppression and the proportion of HBeAg-positive patients undergoing HBeAg seroconversion, as a
measure of reduced activity and infectivity of the CHB virus at the end of 1 year of treatment.
Review methods: A systematic review of English articles using MEDLINE, Embase, and the Cochrane
Library up to October 2012 was performed. The PICO for the review of direct and indirect evidence
was similar with respect to population characteristics and types of included interventions. The
outcomes selected for the review of direct evidence included also the proportion of patients who
achieved ALT normalization, HBsAg seroconversion, log reduction of HBV DNA, incidence of
resistance and health-related quality-of-life measures. Only randomized controlled trials (RCTs)
(phase II and III) that compared licensed antiviral treatments with minimum sample size of 50
participants and minimum treatment duration of 1 year for the nucleoside or 6 months for the
interferons were included. The quality assessment of NMAs was based on the NICE Technical Unit
checklist for assessing NMAs. GRADE rated the quality of direct evidence.
Included studies: For HBeAg-positive nucleoside-naïve patients, a total of 21 RCTs from the original
(pair-wise comparisons) evidence review including 5073 patients met the inclusion criteria for the
network of undetectable HBV DNA (<300 copies/mL) and 17 studies with 4529 patients for the
network of HBeAg seroconversion.
For HBeAg-negative nucleoside-naive patients, there were 16 trials comprising 2604 patients; 11
comparisons of monotherapies or combination therapy, with most comparisons having one trial. The
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quality of the direct evidence (pair-wise comparisons) was rated from high to very low based on
GRADE criteria. The GRADE domains most affected were the risk of bias and imprecision on
estimates of effects.
No heterogeneity was found as most of the included evidence had used similar recruitment methods
(such as randomization and allocation concealment) and statistical analysis, and included
comparable patient populations at baseline.
Key results: For HBeAg-positive patients, results showed that tenofovir monotherapy was found to
have the highest probability (95.9%) of being the best treatment to achieve undetectable HBV DNA
(<300 copies/mL) at the end of 1 year of treatment with a median proportion of 94.1% (74.7, 98.9) of
people expected to achieve this outcome at the end of 1 year of treatment. Entecavir was the
nucleoside with the second highest probability of being the best treatment for achieving
undetectable HBV DNA (64.5%) and a median proportion of 64.5% (95% CI 49.1 to 80.5) of people
achieved this outcome at the end of 1 year of treatment. All the other antiviral treatments were
found to have very low probability of being the best treatments at achieving this outcome. In the
network of HBeAg seroconversion, tenofovir was the nucleoside with the highest probability of
achieving this outcome, although this probability was very low (7.1%) compared to interferon-alpha
plus lamivudine combination therapy, which was found to have the highest probability of achieving
this outcome (50.3%).
For HBeAg-negative patients, results showed that tenofovir and entecavir as monotherapies had the
highest probabilities of achieving undetectable HBV DNA at the end of 1 year of treatment (97.6%
(95% CI 56.7 to 99.9) and 91.9 % (95% CI 87.3 to 95.1), respectively).
No inconsistency was found for any network between the results from the direct and indirect
evidence. Further sensitivity analyses on the HBV DNA threshold used (300 copies/mL) and the
baseline HBV DNA values of the included population confirmed the direction of effects of the main
analysis.
Main conclusions/further implications: Tenofovir and entecavir were shown to have the highest
probability of being the most clinically effective antiviral treatments for achieving undetectable HBV
DNA levels for both nucleos(t)ide-naïve HBeAg-positive and -negative CHB infection.
Chronic hepatitis B is a lifelong condition, which is likely to require long-term management. In a reallife setting, antiviral therapy would not be stopped until therapeutic response has been reached (6
months after HBeAg seroconversion) and treatment duration would be longer than 1 year, as
reported by the included randomized evidence. Therefore, the results of this NMA may not be
sufficient enough to determine the optimal choice of treatment in a lifetime perspective.
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EXECUTIVE SUMMARY
Review question: PICOT 3b: What is the most effective regimen for the
treatment of chronic HBV for patients with lamivudine resistance?
Objective of the review: To evaluate the relative efficacy of all antiviral treatments (single,
combination and sequential) for lamivudine-resistant adults with chronic hepatitis B in a network
meta-analysis (NMA). NMA allows the synthesis of data from direct and indirect comparisons
without breaking randomization, to produce measures of treatment effect and ranking of different
interventions.
Population: Lamivudine-resistant HBeAg-positive and -negative adults with CHB were included.
Patients with advanced, decompensated cirrhosis, inactive liver disease, or with coinfections with
HCV, HDV and HIV were excluded.
Comparators/interventions: Tenofovir (TDF), entecavir (ETV), adefovir (ADF), lamivudine (LAM),
telbivudine (TBV), emtricitabine (in combination with tenofovir) (FTC + TDF), pegylated interferon
(PEG-IFN) were included.
Outcomes: The efficacy end-points were binary and defined as the proportion of HBeAg-positive or
-negative patients who achieved undetectable HBV DNA (<300 copies/mL), as an indication of viral
suppression and the proportion of HBeAg-positive patients undergoing HBeAg seroconversion, as a
measure of reduced activity and infectivity of the hepatitis B virus at the end of 1 year of treatment.
Review methods: A systematic review of English articles using MEDLINE, Embase, and the Cochrane
Library up to October 2012 was performed. The PICO for the review of direct and indirect evidence
was similar with respect to population characteristics and types of included interventions. The
outcomes selected for the review of direct evidence included also the proportion of patients who
achieved ALT normalization, HBsAg seroconversion, log reduction of HBV DNA, incidence of
resistance and health-related quality-of-life measures. Only RCTs (phases II and III) that compared
licensed antiviral treatments with minimum sample size of 50 participants and minimum treatment
duration of 1 year for the nucleoside or 6 months for the interferons were included for the NMA. In
the absence of evidence for the use of tenofovir for lamivudine-resistant populations with CHB and
given its clinical importance for that population, evidence on tenofovir from a nucleoside-naïve
population was indirectly used to inform this NMA. This decision was based on the review of
evidence from in vivo and in vitro studies, which supported that the efficacy of tenofovir is
comparable against nucleoside-naïve and lamivudine-resistant populations. The quality assessment
of NMAs was based on the NICE Technical Unit checklist for assessing NMAs. GRADE rated the
quality of direct evidence.
Included studies: For HBeAg-positive lamivudine-resistant patients, a total of 7 RCTs from the pairwise comparisons including 919 patients met the inclusion criteria for the network of undetectable
HBV DNA (<300 copies/mL), and 6 studies with 771 patients for the network of HBeAg
seroconversion. The following antiviral treatments were included in these networks: tenofovir,
entecavir, adefovir, lamivudine, adefovir plus lamivudine, entecavir plus adefovir.
For lamivudine-resistant patients with HBeAg-negative CHB, the review of direct evidence showed
that there was only one comparison of switching to adefovir (monotherapy) versus adding on
adefovir (lamivudine plus adefovir combination therapy) for this population so no NMA was
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conducted. The quality of the direct evidence (pair-wise comparisons) was rated as moderate to very
low based on GRADE criteria. The GRADE domain most affected was the imprecision on estimates of
effect.
No heterogeneity was found in the NMA as most of the included evidence had used similar
recruitment methods (such as randomization and allocation concealment) and statistical analysis,
and included comparable patient populations at baseline.
Key results: For lamivudine-resistant adults with HBeAg-positive CHB, results showed that tenofovir
followed by entecavir plus adefovir combination therapy had the highest probabilities of achieving
undetectable HBV DNA (66.2% and 33.8%) and HBeAg seroconversion (39.8% and 31.2%) at the end
of 1 year of treatment among the included treatments. At the end of 1 year of tenofovir treatment,
89% (95% CI 51.8 to 98.2) of lamivudine-resistant patients would be expected to achieve
undetectable HBV DNA and 17.6% (95% C.I 1.4 to 74.9) would achieve HBeAg seroconversion.
Although no inconsistency was found for any network between the results from the direct and
indirect evidence, results should be interpreted with caution due to very wide confidence intervals
around the estimation of proportion of people achieving the end outcomes.
Main conclusions/further implications: Switching to tenofovir monotherapy or entecavir plus
adefovir combination therapy was found to be the most effective antiviral treatment to achieve
undetectable HBV DNA or HBeAg seroconversion at the end of one year treatment for HBeAgpositive patients with lamivudine resistance. No NMA could be performed to inform which
treatment is best for lamivudine-resistant patients with HBeAg-negative CHB.
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INTRODUCTION
The ultimate goal of the pharmacological treatment of chronic hepatitis B (CHB) is to prevent liver
fibrosis, cirrhosis, hepatic failure and hepatocellular carcinoma (HCC). CHB cannot be cured; the
ultimate aim is resolution of the chronic infection measured by the loss and/or seroconversion of
HBsAg. The hepatitis B virus (HBV) synthesizes covalently closed circular DNA (cccDNA) shortly after
infection, which then remains permanently in the liver. Seroreversion to HBsAg positivity has been
observed the most in patients undergoing immunosuppression for cancer chemotherapy or post
organ transplantation.
Surrogate goals and measures of treatment response therefore need to be used. Normalization of
serum ALT is the main biochemical measure that acts as a proxy for the resolution of
necroinflammation in the liver. The main virological responses are a decrease in serum HBV DNA
viral load, loss and/or seroconversion of HBeAg and, ultimately, loss and/or seroconversion of
HBsAg. Resolution of necroinflammation and the resolution or slowing of fibrosis can also be
measured directly through liver histology.
Interferon (IFN)-alpha and lamivudine were recommended for the treatment of CHB in the 1990s
(TA96). During the past decade, two formulations of pegylated IFN (PEG-IFN) and four additional
nucleos(t)ide analogues (NUCs) have been licensed. PEG-IFN has replaced conventional IFN allowing
weekly dosing instead of thrice-weekly injections with improved tolerance and increased rates of
response. Although IFN has weak antiviral activity, it has immune stimulating properties and
enhances clearance of HBV infected cells. The advantages of IFN therapy are a finite duration of
therapy, more durable HBeAg seroconversion, and a higher rate of HBsAg loss, especially in patients
with genotype A infection. NUCs have potent inhibitory effect on HBV DNA replication. The
advantages of NUCs are convenience (once daily oral administration) and tolerability. Because of the
long half-life of the virus-infected hepatocytes (Nowak 1996) viral relapse is common when NUCs are
discontinued; thus a long duration and often lifelong therapy is required with the resultant risk of
drug resistance and high cumulative costs. The guideline makes recommendations on the sequence
in which the available licensed drugs should be used when treatment for HBV is indicated. IFN
should not be used in patients with decompensated cirrhosis, acute liver failure, those receiving
immunosuppressive therapy for coexisting conditions, pregnancy or psychiatric contraindications.
Patients with cirrhosis and no evidence of portal hypertension may be treated with PEG-IFN.
A major concern with long-term NA treatment is the production of and selection for drug resistance
mutations. HBV has a high rate of replication with 1012 virions being produced per day and a
mutational rate of 10-5 substitutions per base per cycle (Nowak 1996). This means that up to 1010–12
mutations can be produced every day; for such a small genome this means that all possible
nucleotide changes can occur in one day. The rate at which drug resistance-conferring mutations can
be selected for is therefore dependent upon the overall HBV DNA level, the speed with which viral
suppression is achieved and the duration of treatment (including any previous treatment) (Lok
2007). Lamivudine is the NA that is associated with the highest rate of drug resistance, with very low
rates recorded in entecavir. Currently, no induced drug-resistance mutations caused by tenofovir
treatment have been clearly identified. To begin with, drug-resistant viruses tend to have decreased
replication fitness compared to the wild-type virus, leading to lower HBV DNA levels (Ono-Nita
1999). However, viral fitness generally improves as the virus accumulates compensatory mutations
during continued treatment. The increase in HBV DNA level may exceed pre-treatment levels leading
to virological breakthrough. This breakthrough of the virus is likely to be followed by biochemical
breakthrough when the ALT begins to rise again as the patient’s immune system detects the
accumulating viral particles. In some cases this emergence of antiviral resistance can lead to
hepatitis flares and progress to hepatic decompensation.
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Some drug-resistance mutations reduce efficacy to more than one NA – leading to cross-resistance
and therefore limiting the future options for treatment. This may be a particular risk in patients
treated with sequential NA therapy using only single agents (Dikici 2002, Yim 2006). Once drug
resistance mutations have developed they are archived within the virus population and will
resurface if the same, or a cross-reacting, drug is reintroduced.

PRESENTATION OF THE EVIDENCE
This chapter consists of two review questions:
 In people with CHB, what is the clinical and cost–effectiveness of pharmacological monotherapies
and combinations in achieving remission of the activity of CHB?
 In people with CHB, what is the clinical and cost–effectiveness of sequential drug therapy (add-on
or switching monotherapies) in achieving remission of the activity of CHB?
Both reviews address interventions for different populations: people who are treatment naïve (firstline treatments), and people who have already received particular treatments for CHB and have
become resistant to them (second-line treatments). All evidence is presented separately for people
who are HBeAg-positive and -negative.
The reviews are intended to determine which is the best single therapy (monotherapy), whether
anything can be gained by adding a second treatment to the first (combination therapy) and
whether it is useful either to add a different treatment to the first at a later stage or to switch from
treatment 1 to treatment 2 (sequential therapies).
Within each treatment-naïve and -resistant population, the interventions in these two reviews are
alternative treatments for patients, even if that treatment is a strategy of first line and second line,
and therefore the interventions can be compared across both reviews. This chapter seeks to bring
together all the evidence in one place.
To aid the process, five network meta-analyses (NMAs) on two outcomes – the proportion of
patients with undetectable HBV DNA and the proportion of patients achieving HBeAg seroconversion
– have been conducted, comparing treatments across both reviews.
Network meta-analysis for a particular outcome allows the evidence from all comparisons to be
combined statistically, and outputs include the relative effectiveness of each intervention compared
with a common comparator and also allows the ranking of interventions.
The objective of treating people with CHB is to prevent the progression of liver disease to
decompensated cirrhosis and liver failure, to HCC and to death. Drug therapies aim to do this by
reducing the activity of the DNA virus to negligible proportions or, in the best-case scenario, to
achieve “cure” (HBsAg seroconversion). People in this latter state are assumed to be at no greater
risk of developing progressive liver disease than in those without CHB.
Generally there is very little evidence from trials on the effect of drug treatments on the incidence of
advanced liver disease, HCC and death, and so various markers are used as surrogate outcomes:
undetectable levels of HBV DNA, HBeAg seroconversion and ALT normalization. These outcomes
have been examined in trials at the end of 12 months of treatment and also after a follow up period
on or off treatment following seroconversion in order to determine whether the virus reactivates.
The reviews also examine whether or not people become drug resistant and examines adverse drug
events.
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The evidence is presented firstly as head-to-head (or “pair-wise” or “direct”) comparisons of all pairs
of interventions, and then the results of an NMA are given.
The direct evidence is divided into the following sections and subsections:
1. Antiviral monotherapies in adults and children (2–16 years old) infected with CHB
2. Antiviral combination therapies in adults and children (2–16 years old) infected with CHB
3. Antiviral sequential therapies (add-on or switching monotherapies) in adults and children (2–16
years old) infected with CHB
4. Antiviral therapy (monotherapies and combination therapies) in CHB adults and children
coinfected with hepatitis delta or C virus
All evidence is presented separately for people who are HBeAg-positive and -negative, and the
evidence is further stratified into nucleos(t)ide-naïve, and lamivudine-resistant populations.
The evidence on the selected outcomes from the pair-wise comparisons was evaluated and
presented using the Grading of Recommendations Assessment, Development and Evaluation
(GRADE)
toolbox
developed
by
the
international
GRADE
working
group
(http://www.gradeworkinggroup.org/). Estimates of effect from individual studies were based on
available case analysis (ACA) in order not to artificially increase the precision of effect, but
recognizing that this approach may overestimate the total effect size. If there was a differential
missing data rate in a study greater than 10%, a sensitivity analysis was performed by using both
intention-to-treat analysis and ACA.
Statistical models (NMA outputs)
A hierarchical Bayesian NMA was performed using the software WinBUGS version 1.4. We used
statistical models for both fixed and random effects that allowed inclusion of multi-arm trials and
accounted for the correlation between arms in the trials with any number of trial arms. The model
was
based
on
original
work
from
the
University
of
Bristol
(https://www.bris.ac.uk/cobm/research/mpes/mtc.html). Prior to the NMA, the data for the
outcome of undetectable HBV DNA was transformed to allow for the use of different thresholds. In
order to make the most use of the available randomized evidence, we used the statistical
transformation suggested by Dakin et al. (2010) to predict the number of patients with HBV DNA
levels <300 copies/mL from the number of patients meeting other HBV DNA targets.The threshold of
300 copies/mL was selected as the most common lower limit HBV DNA detection in the included
trials. This formula has been previously validated with another set of data (Ref) and through formal
consensus in the NICE Guideline Development Group.

REVIEW QUESTION: IN PEOPLE WITH CHB, WHAT IS THE CLINICAL AND COST
EFFECTIVENESS OF PHARMACOLOGICAL MONOTHERAPIES AND COMBINATIONS IN
ACHIEVING REMISSION OF THE ACTIVITY OF CHB?
Table 1.

Protocol

Protocol
Population

Children (2–16 years), young people and adults with chronic hepatitis B
virus infection
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Protocol
Intervention

 Interferon/pegylated alpha-interferon 2a/2b (will be tested as a
monotherapy intervention only for children)
 Tenofovir
 Entecavir
 Adefovir
 Lamivudine
 Telbivudine
 Emtricitabine (in combination with tenofovir)

Comparison










Intefon/Pegylated alpha-interferon (2a and 2b)
Tenofovir
Entecavir
Adefovir
Lamivudine
Telbivudine
Emtricitabine (in combination with tenofovir)
Placebo or no treatment

 Log reduction of HBV DNA
 Proportion of people with undetectable serum hepatitis B virus DNA
 Proportion of people with with ALT normalization
 Proportion of people with with HBeAg loss and/or seroconversion
 Proportion of people with with HBsAg loss and/or seroconversion
 Quality of life measures (EQ-5, SF-35, liver disease specific)
 Proportion of people withdrawn due to adverse events
 Incidence of resistance
The standard dose of the intervention will be data extracted where available; where a study assesses another
dose only, the study will be downgraded in terms of directness; where a three-arm study assesses the standard
dose and another dose, only the standard dose data will be used. The standard doses used will be:
 Pegylated alpha-interferon 2a –180 mcg once a week, reduced to 135 mcg if patients have CrCL less
than 30 mL/min
 Pegylated alpha-interferon 2b – in combination treatments 1.5 mcg/kg body weight, or on its own at
0.5 or 1.0 mcg/kg
 Tenofovir – 245 mg once daily
 Entecavir – compensated liver disease not previously treated with nucleoside analogues, adult over
18 years, 500 mcg once daily; compensated liver disease with lamivudine-resistant CHB, adult over 18
years, 1 mg once daily; decompensated liver disease, adult over 18 years, 1 mg once daily
 Telbivudine – 600 mg once daily
 Emtricitabine (in combination with tenofovir) – tenofovir disoproxil (as fumarate) 245 mg,
emtricitabine 200 mg
Outcomes
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REVIEW QUESTION: IN PEOPLE WITH CHB, WHAT IS THE CLINICAL AND COSTEFFECTIVENESS OF SEQUENTIAL DRUG THERAPY (ADD-ON OR SWITCHING
MONOTHERAPIES) IN ACHIEVING REMISSION OF THE ACTIVITY OF CHB?
Table 2. Protocol
Protocol
Population

Children (2–16 years), young people and adults with CHB virus infection

Intervention

Add-on or switching from one drug to another
 Pegylated alpha-interferon α
 Tenofovir
 Entecavir
 Adefovir
 Lamivudine
 Telbivudine
 Emtricitabine (in combination with tenofovir)

Comparison









Outcomes

 Log reduction of HBV DNA (indication of drug potency)
 % with continuing undetectable serum hepatitis B virus DNA
(potential for add on combination)
 Incidence of resistance
 % with ALT normalization
 % with HBeAg loss and/or seroconversion
 % with HBsAg loss and/or seroconversion (long-term outcome)
 Quality of life

Pegylated alpha-interferon
Tenofovir
Entecavir
Adefovir
Lamivudine
Telbivudine
Emtricitabine (in combination with tenofovir)

Searches were conducted for systematic reviews of RCTs and RCTs comparing the effectiveness of
monotherapies and combinations and sequential treatments as interventions for achieving the
remission of CHB for children, young people and adults with CHB. We did not search for RCTs in
adults comparing pegylated interferon alpha-2a versus placebo. This guideline was asked to
incorporate the TA 96 recommendation of pegylated interferon alpha-2a as an option for initial
treatment of CHB for adults so the decision of not searching for comparative RCTs of pegylated
interferon alpha-2a versus placebo was made for pragmatic reasons due to time and resource
constraints. No RCTs were found comparing pegylated interferon alpha-2b versus placebo.

SUMMARY OF NETWORK META-ANALYSES
A hierarchical Bayesian NMA was undertaken to estimate the relative efficacy of different antiviral
treatments by using all the relevant RCT evidence (both indirect and direct treatment comparisons;
mono-, combination and sequential therapy) included in the clinical evidence review (conventional
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pair-wise meta-analysis). Full NMA chapter (including NMA protocol, methods, results and discussion
and Winbug codes) can be found in Appendix J. Undetectable HBV DNA (<300 copies/mL) and HBeAg
seroconversion at the end of one year treatment were considered as the two most important
outcomes in assessing treatment response. WinBugs version 1.4 was used for the analysis. A total of
six NMAs were proposed:

HBeAg-positive nucleos(t)ide-naïve patients with CHB
1. Undetectable HBV DNA (<300 copies/mL)
2. HBeAg seroconversion

HBeAg-positive lamivudine-resistant patients with CHB
3. Undetectable HBV DNA (<300 copies/mL)
4. HBeAg seroconversion

HBeAg-negative nucleos(t)ide-naïve patients with CHB
5. Undetectable HBV DNA (<300 copies/mL)

HBeAg-negative lamivudine-resistant patients with CHB
6. Undetectable HBV DNA (<300 copies/mL)
In brief, many studies reported the proportion of patients with undetectable HBV DNA using
different thresholds and/or unit measures (depending on the sensitivity of the HBV DNA assay) and
in order to include all the data available, a validated statistical formula (ref) was applied to perform
threshold transformation to standardize the threshold to <300 copies/mL. Further details of the
formula can be found in x. Many studies included mixed populations of nucleos(t)ide-naïve and experienced patients. To be included in the nucleos(t)ide-naïve networks, at least 2/3 of the total
sample must be nucleos(t)ide naïve. Sensitivity analyses were performed by including studies (i) with
100% nucleos(t)ide-naïve patients and (ii) that reported the outcome of undetectable HBV DNA at
the predefined threshold of <300 copies/mL. Potential sources of heterogeneity were explored by
performing sensitivity analyses, especially if significant baseline differences between the treatment
arms were observed, e.g. HBV DNA and ALT levels. Lamivudine was selected as the baseline
comparator for reasons discussed in the full NMA chapter (Appendix J).

RESULTS
HBeAg-positive nucleos(t)ide-naïve patients with CHB
Twenty-one studies were included in the network of undetectable HBV DNA (<300 copies/mL). All
antiviral treatments were found to be superior to placebo. Entecavir, tenofovir and telbivudine were
significantly more effective than lamivudine. Tenofovir was shown to have the highest probability of
being the best treatment in achieving undetectable HBV DNA (<300 copies/mL) at the end of one
year treatment, followed by (2.4%). Median proportion of adults with undetectable HBV DNA for
tenofovir was 94.1% (95% credible intervals 75.7% to 98.9%. In terms of median ranking, tenofovir
was ranked first followed by pegylated interferon plus lamivudine combination therapy and
entecavir.
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Seventeen studies were included in the network of HBeAg seroconversion. There were no
statistically significant differences between the antiviral treatments in achieving this outcome at the
end of one year of treatment. Interferon plus lamivudine combination therapy had highest
probability (50.3%) of achieving HBeAg seroconversion, followed by switching from lamivudine to
lamivudine plus interferon combination therapy (32.4%) and tenofovir (7.1%). The 95% credible
intervals around the median rank for all the drugs were largely overlapped.

HBeAg-positive lamivudine-resistant patients with CHB (section J.3.1.5 in full NMA chapter)
In the absence of trial data on tenofovir in the lamivudine-resistant population and given its clinical
importance in this population, a trial based on nucleos(t)ide-naïve population (ref)was indirectly
used to inform both networks of undetectable HBV DNA (<300 copies/mL) and HBeAg
seroconversion, assuming the efficacy of tenofovir is comparable between the two populations as
indicated by in vivo and in vitro studies. A systematic review of in vivo and in vitro studies was
performed to support this assumption (Appendix J) and it showed that lamivudine mutant strains
(L180M + M204V/I) were sensitive to tenofovir, as compared to wild type (no mutation/
nucleos(t)ide naïve). Seven studies were included in the network of undetectable HBV DNA (<300
copies/mL) and HBeAg seroconversion.
For the outcome undetectable HBV DNA (<300 copies/mL), all antiviral treatments in the networks
were shown to be significantly superior to lamivudine, except for adefovir. Tenofovir had the highest
probability of achieving this outcome (66.2%) followed by entecavir plus adefovir combination
therapy (33.8%). Median proportion of adults with undetectable HBV DNA for tenofovir and
entecavir plus adefovir combination therapy were 89% (95% credible intervals 51.8% to 98.2%) and
82.4% (95% credible intervals 42.8 to 98%), respectively. For HBeAg seroconversion, there were no
statistically significant differences between the antiviral treatments and there was a lack of precision
on the median ranking of treatments.

HBeAg-negative nucleos(t)ide-naïve patients with CHB (section J.3.1.9 in full NMA chapter)
Sixteen studies were included in the network of undetectable HBV DNA (<300 copies/mL). There
were no statistically significant differences in the proportion of patients achieving undetectable HBV
DNA (<300 copies/mL) between the antiviral treatments. All antiviral treatments were found to be
significantly superior to placebo, but the ORs were imprecise as suggested by the wide 95%
confidence intervals. Tenofovir was shown to have the highest probability (76.6%) of being the best
treatment in achieving this outcome, followed by entecavir (18%). A lack of precision was observed
in terms of median ranks of treatment.

HBeAg-negative lamivudine-resistant patients with CHB (section J.3.1.12 in full NMA
chapter)
No NMA could be conducted because only four studies met the inclusion criteria and they did not
form a connected network.
Additional details of the data on model fit or convergence and results of sensitivity analyses for all
the networks can be found in the full NMA chapter (Appendix J).
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DISCUSSION AND CONCLUSION
Fitting of all the models were shown to be satisfactory, as demonstrated by residual deviance and
deviance information criteria. No inconsistencies were found between the data from the
conventional pair-wise meta-analysis and the data generated from the NMA. All the sensitivity
analyses did not significantly change the results. There were a number of limitations associated with
this NMA, for instance, there were limited data for certain treatments in particular tenofovir. No
NMA was performed for other outcomes such as histological improvement, resistance and adverse
events, all of which would be important in decision-making. It is important to note that the
evaluation of clinical efficacy of antiviral treatments should take into account both results of the
NMA, as well as results of the conventional pair-wise meta-analysis (direct evidence). The NMA did
not address the sequence of antiviral therapy. In addition, CHB is a lifelong condition, which requires
long-term management and most included studies only reported outcomes at 1 year of treatment.
Further limitations can be found in the full NMA chapter.
Based on the RCT evidence currently available, this NMA suggests that tenofovir is associated with
the highest probability of achieving undetectable HBV DNA (<300 copies/mL) in HBeAg-positive and
-negative nucleos(t)ide-naïve patients and HBeAg-positive lamivudine-resistant patients, at 1 year
among all the antiviral drugs considered. Interferon plus lamivudine combination therapy is
associated with the highest probability of achieving HBeAg seroconversion at 1 year of treatment;
though there is uncertainty around the results therefore they should be interpreted with caution.

SUMMARY OF DIRECT (PAIR-WISE COMPARISONS) EVIDENCE
Clnical evidence statements
Adults
Monotherapy for nucleos(t)ide-naïve HBeAg-positive adults
One randomized trial of 338 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
adefovir treatment is beneficial compared to placebo for the following outcomes assessed at the
end of 48 weeks of treatment:






Log reduction in HBV DNA (HIGH QUALITY)
Proportion of adults with undetectable HBV DNA (<400 copies/mL) (HIGH QUALITY)
Proportion of adults with HBeAg loss (HIGH QUALITY)
Proportion of adults with ALT normalization (HIGH QUALITY)
Proportion of adults with histological improvement (HIGH QUALITY)

One randomized trial of 338 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
adefovir treatment is neither beneficial nor harmful in increasing the proportion of people with
HBeAg secoroconversion at the end of 48 weeks of treatment compared to placebo (MODERATE
QUALITY).
…………………………………………………………………………………………………………………………
Three randomized studies of sample size ranging from 440 to 527 HBeAg-positive adults with CHB
found a benefit of lamivudine compared with placebo on the following outcomes at the end of 52
weeks of treatment:


Proportion of adults with undetectable HBV DNA(MODERATE QUALITY)
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Proportion of adults with HBeAg loss (end of treatment) (MODERATE QUALITY)
Proportion of adults with ALT normalization (MODERATE QUALITY)
Proportion of adults with histological improvement (MODERATE QUALITY)

Two randomized studies of 330 people found a benefit of lamivudine compared with placebo on the
following outcomes:




Genotypic mutation (end of treatment) (MODERATE QUALITY)
One randomized study of 392 people found no benefit of lamivudine compared with placebo
on the following outcomes:
HBsAg seroconversion (end of treatment) (LOW QUALITY)

One randomized study of 132 people found no benefit of lamivudine compared with placebo on the
following outcomes:
 HBeAg seroconversion (16 weeks’ follow up) (LOW QUALITY)
 Loss of serum HBeAg (16 weeks’ follow up) (LOW QUALITY)
 % of patients with undetectable HBV DNA (<1.6 pg/mL) 16 weeks’ follow up (LOW QUALITY)
…………………………………………………………………………………………………………………………
One randomized study of 151 patients found a benefit of lamivudine compared with interferon on
the following outcomes:



Undetectable HBV DNA at week 52 (MODERATE QUALITY)
ALT normalization at week 52 (MODERATE QUALITY)

One randomized study of 151 patients found no benefit of lamivudine compared with interferon on
the following outcomes:
 HBeAg seroconversion at week 52 (LOW QUALITY)
 Histological response at week 52 (LOW QUALITY)
 HBeAg loss at week 52 (LOW QUALITY)
 HBeAg seroconversion at week 64 (LOW QUALITY)
 HBeAg loss at week 64 (LOW QUALITY)
 Undetectable HBV DNA at week 64 (LOW QUALITY)
 ALT normalization at week 64 (LOW QUALITY)
…………………………………………………………………………………………………………………………
One randomized trial of 543 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
lamivudine treatment is beneficial compared to pegylated interferon alpha-2a on the following
outcomes at the end of 48 weeks of treatment:



the proportion of people with undetectable HBV DNA (<400 copies/mL) (MODERATE
QUALITY)
the proportion of people with ALT normalization (MODERATE QUALITY)

One randomized trial of 543 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
lamivudine treatment may be neither beneficial nor harmful compared to pegylated interferon
alpha-2a on the following outcomes at the end of of 48 weeks of treatment:



the proportion of people with HBeAg seroconversion (LOW QUALITY)
the proportion of people withdrawn due to adverse events (LOW QUALITY)
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One randomized trial of 543 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
pegylated interferon alpha-2a is beneficial compared to lamivudine treatment on the following
outcomes:


the proportion of people with HBeAg loss at the end of 48 weeks of treatment (MODERATE
QUALITY)
 the proportion of people with undetectable HBV DNA (<400 copies/mL) at the end of 24
weeks of follow up (MODERATE QUALITY)
 the proportion of people with HBeAg seroconversion at the end of 24 weeks of follow up
(MODERATE QUALITY)
 the proportion of people with HBeAg loss at the end of 24 weeks of follow up (MODERATE
QUALITY)
 the proportion of people with ALT normalization at the end of 24 weeks of follow up
(MODERATE QUALITY)
…………………………………………………………………………………………………………………………
One randomized trial of 85 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
telbivudine treatment may be beneficial compared to adefovir on the proportion of people with
undetectable HBV DNA (<300 copies/mL) at the end of 52 weeks of treatment (LOW QUALITY).
One randomized trial of 85 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
telbivudine treatment is neither beneficial nor harmful compared to adefovir on the proportion of
people withdrawn due to adverse events at the end of 52 weeks of treatment (MODERATE
QUALITY).
One randomized trial of 85 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
telbivudine treatment may be neither beneficial nor harmful compared to adefovir for the following
outcomes at the end of 52 weeks of treatment:
 the proportion of people with HBeAg loss (VERY LOW QUALITY)
 the proportion of people with HBeAg seroconversion (VERY LOW QUALITY)
 the proportion of people with ALT normalization (LOW QUALITY)
…………………………………………………………………………………………………………………………
Three randomized trials of 1274 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
telbivudine treatment is beneficial compared to lamivudine on the log reduction in the HBV DNA at
the end of 52 weeks of treatment (MODERATE QUALITY).
One randomized trial of 1211 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
telbivudine treatment is beneficial compared to lamivudine on the proportion of people with
undetectable HBV DNA (<300 copies/mL) at the end of 52 weeks of treatment (HIGH QUALITY).
One randomized trial of 63 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
telbivudine treatment is beneficial compared to lamivudine on the proportion of people with
undetectable HBV DNA (<200 copies/mL) at the end of 52 weeks of treatment (MODERATE
QUALITY).
One randomized trial of 921 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
telbivudine treatment is beneficial compared to lamivudine on the proportion of people with
undetectable HBV DNA (<200 copies/mL) and incidence of resistance at the end of 104 weeks of
treatment (HIGH QUALITY).
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Three randomized trials of 1274 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
telbivudine treatment is neither beneficial nor harmful compared to lamivudine on the following
outcomes at the end of 52 weeks of treatment:




the proportion of people with HBeAg loss (MODERATE QUALITY)
the proportion of people with HBeAg seroconversion (MODERATE QUALITY)
the proportion of people with ALT normalization (HIGH QUALITY)

Three randomized trials of 921 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
telbivudine treatment may be neither beneficial nor harmful compared to lamivudine on the
proportion of people with HBsAg at the end of 104 weeks (LOW QUALITY).
One randomized trial of 921 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
telbivudine treatment is neither beneficial nor harmful compared to lamivudine on the following
outcomes at the end of 104 weeks of treatment:




the proportion of people with HBeAg loss (MODERATE QUALITY)
the proportion of people with HBeAg seroconversion (MODERATE QUALITY)
the proportion of people with ALT normalization (HIGH QUALITY)

One randomized trial of 921 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
telbivudine treatment may be neither beneficial nor harmful compared to lamivudine on the
proportion of people with HBsAg seroconversion at the end of 104 weeks of treatment (LOW
QUALITY).
One randomized trial of 63 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
telbivudine treatment may be beneficial compared to lamivudine on the proportion of people with
viral breakthrough at the end of 52 weeks of treatment (LOW QUALITY).
One randomized trial of 921 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
telbivudine treatment is neither beneficial nor harmful compared to lamivudine on the proportion of
people with histological improvement at the end of 52 weeks of treatment (MODERATE QUALITY).
Two randomized trials of 1430 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
telbivudine treatment may be neither beneficial nor harmful compared to lamivudine on the
proportion of people withdrawn due to adverse events at the end of 52 weeks of treatment (VERY
LOW QUALITY).
…………………………………………………………………………………………………………………………
One randomized trial of 244 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
tenofovir treatment is beneficial compared to adefovir on the following outcomes at the end of 48
weeks of treatment:
 log reduction in HBV DNA (HIGH QUALITY)
 the proportion of people with undetectable HBV DNA (<400 copies/mL) (HIGH QUALITY)
 the proportion of people with ALT normalization (MODERATE QUALITY)
One randomized trial of 240 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
tenofovir treatment may be neither beneficial nor harmful compared to adefovir on the following
outcomes at the end of 48 weeks of treatment:



the proportion of people with HBsAg loss (LOW QUALITY)
the proportion of people with HBeAg seroconversion (LOW QUALITY)
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One randomized trial of 268 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
tenofovir treatment may be neither beneficial nor harmful compared to adefovir on the following
outcomes at the end of 48 weeks of treatment :



the proportion of people with histological improvement (MODERATE QUALITY)
the proportion of people withdrawn due to adverse events (HIGH QUALITY)

One randomized trial of 641 nucleos(t)ide-naïve HBeAg-positive and -negative adults with CHB
showed that tenofovir treatment may be neither beneficial nor harmful compared to adefovir on the
incidence of resistance at the end of 48 weeks of treatment (MODERATE QUALITY).
…………………………………………………………………………………………………………………………
Two randomized trials of 1107 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
entecavir treatment is beneficial compared to lamivudine on log reduction in HBV DNA at the end of
48 weeks of treatment (HIGH QUALITY).
One randomized trial of 695 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
entecavir treatment is beneficial compared to lamivudine on the incidence of resistance at the end
of 48 weeks of treatment (HIGH QUALITY)
Three randomized trial of 1149 nucleos(t)ide naïve HBeAg-positive adults with CHB suggested that
entecavir treatment may be beneficial compared to lamivudine on reducing the proportion of
people with undetectable HBV DNA (<300 copies/mL) at the end of 48 weeks of treatment (LOW
QUALITY).
Three randomized trials of 1149 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
entecavir treatment may be neither beneficial nor harmful compared to lamivudine on the following
outcomes at the end of 48 weeks of treatment:



the proportion of people with HBeAg seroconversion (LOW QUALITY)
the proportion of people with ALT normalization (LOW QUALITY).

One randomized trial of 661 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
entecavir treatment may be neither beneficial nor harmful compared to lamivudine on the
proportion of people with HBsAg loss at the end of 48 weeks of treatment (LOW QUALITY).
One randomized trial of 561 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
entecavir treatment is neither beneficial nor harmful compared to lamivudine on the proportion of
people with histological improvement at the end of 48 weeks of treatment (HIGH QUALITY).
Two randomized trials of 1228 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
entecavir treatment is neither beneficial nor harmful compared to lamivudine on the proportion of
people withdrawn due to adverse events at the end of 48 weeks of treatment (HIGH QUALITY).
…………………………………………………………………………………………………………………………
One randomized trial of 65 nucleos(t)ide-naïve HBeAg-positive adults with CHB showed that
entecavir treatment is beneficial compared to adefovir on the proportion of people with
undetectable HBV DNA (<300 copies/mL) at the end of 48 weeks of treatment (MODERATE
QUALITY).
One randomized trial of 65 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
entecavir treatment may be beneficial compared to adefovir on the proportion of people with ALT
normalization at the end of 48 weeks of treatment (LOW QUALITY).
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One randomized trial of 65 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
entecavir treatment may be neither beneficial nor harmful compared to adefovir on the following
outcomesat the end of 48 weeks of treatment:




the proportion of people with HBeAg seroconversion (VERY LOW QUALITY)
the proportion of people with HBeAg loss (VERY LOW QUALITY)
the proportion of people withdrawn due to adverse events (VERY LOW QUALITY).

…………………………………………………………………………………………………………………………
One randomized trial of 131 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
tenofovir treatment may be beneficial compared to entecavir on the following outcomes at the end
of 24 weeks of treatment:



the proportion of people with undetectable HBV DNA (LOW QUALITY)
the proportion of people with HBeAg seroconversion (LOW QUALITY)

One randomized trial of 131 nucleos(t)ide-naïve HBeAg-positive adults with CHB suggested that
tenofovir treatment may be neither beneficial nor harmful compared to entecavir on the following
outcomes at the end of 24 weeks of treatment:




log reduction in HBV DNA (VERY LOW QUALITY)
the proportion of people with HBsAg (LOW QUALITY)
the proportion of people with ALT normalization (LOW QUALITY)

One randomized trial of 379 nucleos(t)ide-naive patients with CHB (70% HBeAg-positive) found a
benefit of entecavir plus tenofovir compared with entecavir monotherapy on the following
outcomes:


HBV DNA <50 IU/mL at 48 weeks (LOW QUALITY)

One randomized trial of 379 nucleos(t)ide-naive patients with CHB (70% HBeAg-positive) found
neither benefit nor harm of entecavir plus tenofovir compared with entecavir monotherapy on the
following outcomes:








HBeAg loss at 48 and 96 weeks (LOW QUALITY)
HBeAg seroconversion at 48 and 96 weeks (LOW QUALITY)
HBsAg loss at 48 and 96 weeks (LOW QUALITY)
HBsAg seroconversion at 48 and 96 weeks (LOW QUALITY)
HBV DNA <50 IU/mL at 96 weeks (LOW QUALITY)
Virological breakthrough at 96 weeks (LOW QUALITY)
Discontinuation due to adverse events (LOW QUALITY)

One randomized trial of 379 nucleos(t)ide-naive patients with CHB (70% HBeAg-positive) found a
harm of entecavir plus tenofovir compared with entecavir monotherapy on the following outcomes:



ALT normalization at 48 and 96 weeks (LOW QUALITY)

Combination therapies for nucleos(t)ide-naïve HBeAg-positive patients
One randomized trial of 119 people found no difference between lamivudine and interferon alpha2b (for 24 weeks) and placebo at 52 weeks on the following outcomes:


% of patients with undetectable HBV DNA (<1.6 pg/mL) (MODERATE QUALITY)
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Loss of serum HBeAg (MODERATE QUALITY)
HBeAg seroconversion (MODERATE QUALITY)
Histological improvement (MODERATE QUALITY)
ALT normalization (MODERATE QUALITY)

One randomized trial of 100 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be neither beneficial nor harmful on the proportion of people
with undetectable HBV DNA (undefined threshold) compared to interferon alpha at the end of 6
months treatment and 6 months’ follow up (VERY LOW AND LOW QUALITY).
One randomized trial of 64 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be beneficial on achieving undetectable HBV DNA (<5 pg/mL)
compared to interferon alpha at the end of 12 months treatment (LOW QUALITY).
One randomized trial of 48 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be beneficial on achieving undetectable HBV DNA (<1 pg/mL)
compared to interferon alpha at the end of 12 months treatment (VERY LOW QUALITY).
Two randomized trials of 152 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be neither beneficial nor harmful on the proportion of people
with undetectable HBV DNA (<103–104copies/mL) compared to interferon alpha at the end of 12
months’ follow up (VERY LOW QUALITY).
One randomized trial of 100 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be beneficial on the proportion of people with ALT
normalization compared to interferon alpha at the end of 6 months treatment and 6 months’ follow
up (LOW QUALITY).
Two randomized trials of 152 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be beneficial on the proportion of people with ALT
normalization compared to interferon alpha at the end of 12 months treatment and 6–12 months’
follow up (VERY LOW QUALITY).
Two randomized trials of 110 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be neither beneficial nor harmful on the proportion of people
with HBeAg seroconversion compared to interferon alpha at the end of 12 months treatment (VERY
LOW QUALITY).
One randomized trial of 100 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be neither beneficial nor harmful on the proportion of people
with HBeAg seroconversion compared to interferon alpha at the end of 6 months’ follow up (VERY
LOW QUALITY).
One randomized trial of 48 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be beneficial on the proportion of people with HBeAg
seroconversion compared to interferon alpha at the end of 12 months’ follow up (VERY LOW
QUALITY).
One randomized trial of 46 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be beneficial on the proportion of people with histological
improvement compared to interferon alpha at the end of 12 months treatment (LOW QUALITY).
Two randomized trials of 298 treatment-naïve HBeAg-positive adults with CHB suggested that
interferon alpha plus lamivudine may be neither beneficial nor harmful on the proportion of people
withdrawn due to adverse events compared to interferon alpha (VERY LOW QUALITY).
…………………………………………………………………………………………………………………………………………………….
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One randomized trial of 542 treatment-naïve HBeAg-positive adults with CHB showed that pegylated
interferon alpha-2a plus lamivudine combination therapy is beneficial on the proportion of people
with undetectable HBV DNA (<400 copies/mL) and log reduction of HBV DNA compared to pegylated
interferon alone at the end of 48 weeks of treatment (MODERATE QUALITY).
One randomized trial of 489 treatment-naïve HBeAg-positive adults with CHB showed that pegylated
interferon alpha-2a plus lamivudine combination therapy may be neither beneficial nor harmful
compared to pegylated interferon alone on the following outcomes:






The proportion of people with HBeAg loss at the end of 48 weeks of treatment and 24 weeks
follow up (LOW QUALITY)
The proportion of people with HBeAg seroconversion at the end of 48 weeks of treatment
and 24 weeks follow up (LOW QUALITY)
ALT normalization at the end of 48 weeks of treatment and 24 weeks follow up (LOW
QUALITY)
The proportion of people with undetectable HBV DNA at the end of 24 weeks follow up
(LOW QUALITY)
The proportion of people withdrawn due to adverse events compared to pegylated
interferon alone (LOW QUALITY).

…………………………………………………………………………………………………………………………………………………….
One randomized trial of 266 HBeAg-positive adults with CHB showed that pegylated interferon
alpha-2b plus lamivudine combination therapy is beneficial on the proportion of people with
undetectable HBV DNA (<400 copies/mL) and incidence of resistance compared to pegylated
interferon alpha-2b alone at the end of 52 weeks of treatment (HIGH QUALITY).
One randomized trial of 266 HBeAg-positive adults with CHB suggested that pegylated interferon
alpha-2b plus lamivudine combination therapy may be neither beneficial nor harmful compared to
pegylated interferon alpha-2b alone on the following outcomes:






The proportion of people with undetectable HBV DNA (<400 copies/mL) at the end of 6
months’ follow up (LOW QUALITY)
The proportion of people with ALT normalization at the end of 52 weeks of treatment and 6
months’ follow up (MODERATE and LOW QUALITY)
The proportion of people with HBeAg loss at the end of 6 months’ follow up (LOW QUALITY)
The proportion of people with HBeAg seroconversion at the end of 52 weeks of treatment
and 6 months’ follow up (LOW QUALITY)
The proportion of people with HBsAg loss and seroconversion at the end of 52 weeks of
treatment and 6 months’ follow up (LOW QUALITY)

One randomized trial of 266 HBeAg-positive adults with CHB showed that pegylated interferon
alpha-2b plus lamivudine combination therapy is beneficial on the incidence of resistance compared
to pegylated interferon alpha-2b alone at the end of 52 weeks of treatment (HIGH QUALITY).
One randomized trial of 266 HBeAg-positive adults with CHB showed that pegylated interferon
alpha-2b plus lamivudine combination therapy is harmful on the proportion of people with ALT
normalization and HBeAg loss compared to pegylated interferon alpha-2b alone at the end of 52
weeks of treatment (MODERATE QUALITY).
…………………………………………………………………………………………………………………………………………………….
One randomized trial of 64 HBeAg-positive adults with CHB suggested that interferon alpha plus
lamivudine combination therapy may be beneficial compared to lamivudine alone at the end of 52
weeks of treatment on the following outcomes:
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The proportion of people with ALT normalization (VERY LOW QUALITY)



The proportion of people with undetectable HBV DNA (<2.6 log copies/mL) (LOW QUALITY)

 The proportion of people with HBeAg seroconversion (VERY LOW QUALITY)
One randomized trial of 151 HBeAg-positive adults with CHB suggested that interferon alpha plus
lamivudine combination therapy may be beneficial compared to lamivudine alone on the following
outcomes:


The proportion of people with ALT normalization at the end of 6 months’ follow up (LOW
QUALITY)



The proportion of people with undetectable HBV DNA (<1.6 pg/mL) at the end of 24 weeks
of treatment (LOW QUALITY)



The proportion of people with histological improvement at the end of 24 weeks of
treatment and 6 months’ follow up (LOW QUALITY)
One randomized trial of 151 HBeAg-positive adults with CHB suggested that interferon alpha plus
lamivudine combination therapy may be neither beneficial nor harmful compared to pegylated
interferon alpha-2b alone on the following outcomes:


The proportion of people with undetectable HBV DNA at the end of 6 months’ follow up
(LOW QUALITY)

 Incidence of resistance (VERY LOW QUALITY)
One randomized trial of 64 HBeAg-positive adults with CHB suggested that interferon alpha plus
lamivudine combination therapy may be harmful on the incidence of resistance compared to
pegylated interferon alpha-2b alone at the end of 52 weeks of treatment (VERY LOW QUALITY).
One randomized trial of 52 HBeAg-positive adults with CHB suggested that interferon alpha plus
lamivudine combination therapy may be harmful on the proportion of people with histological
improvement (inflammation) compared to pegylated interferon alpha-2b alone at the end of 52
weeks of treatment (VERY LOW QUALITY).
One randomized trial of 52 HBeAg-positive adults with CHB suggested that interferon alpha plus
lamivudine combination therapy may be neither beneficial nor harmful on the proportion of people
with histological improvement (fibrosis) compared to pegylated interferon alpha-2b alone at the end
of 52 weeks of treatment (VERY LOW QUALITY).
Two randomized trials of 298 HBeAg-positive adults with CHB suggested that interferon alpha plus
lamivudine combination therapy may be beneficial on the proportion of people withdrawn due to
adverse events compared to pegylated interferon alpha-2b alone at the end of 52 weeks of
treatment (VERY LOW QUALITY).
…………………………………………………………………………………………………………………………………………………….
One randomized trial of 476 HBeAg-positive adults with CHB showed that pegylated interferon
alpha-2a plus lamivudine combination therapy is beneficial on the log reduction of HBV DNA and
undetectable HBV DNA (<400 copies/mL) compared to lamivudine alone at the end of 48 weeks of
treatment (MODERATE QUALITY).
One randomized trial of 543 HBeAg-positive adults with CHB suggested that pegylated interferon
alpha-2a plus lamivudine combination therapy may be beneficial compared to lamivudine alone on
the following outcomes:


The proportion of people with undetectable HBV DNA at the end of 48 weeks of treatment
(MODERATE QUALITY) and 24 weeks follow up (LOW QUALITY)



The proportion of people with HBeAg loss at 24 weeks’ follow up (LOW QUALITY)



The proportion of people with HBeAg seroconversion at 24 weeks’ follow up (LOW QUALITY)



The proportion of people with ALT normalization at 24 weeks’ follow up (LOW QUALITY)
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One randomized trial of 476 HBeAg-positive adults with CHB suggested that pegylated interferon
alpha-2a plus lamivudine combination therapy may be neither beneficial nor harmful compared to
lamivudine alone on the following outcomes at the end of 24 weeks’ follow up:


The proportion of people with HBeAg loss at the end of 48 weeks of treatment (LOW
QUALITY)



The proportion of people with HBeAg seroconversion at the end of 48 weeks of treatment
(LOW QUALITY)
One randomized trial of 543 HBeAg-positive adults with CHB suggested that pegylated interferon
alpha-2a plus lamivudine combination therapy may be harmful on



the proportion of ALT normalization compared to lamivudine alone at the end of 48 weeks
of treatment (LOW QUALITY).
the proportion of people withdrawn due to adverse events compared to lamivudine alone
on the following outcomes at the end of 24 weeks’ follow up (MODERATE QUALITY).

…………………………………………………………………………………………………………………………………………………….
Monotherapy for LAM-resistant adults
One randomized trial of 145 LAM resistant adults (mixed population; 90% HBeAg + and 10% HBeAg -)
found a benefit of entecavir over placebo for the following outcomes:
Mean reduction of HBV DNA from baseline to the end of 12 weeks of treatment (LOW QUALITY)
Proportion of patients with ALT normalization at the end of 12 weeks of treatment (LOW QUALITY)
One randomized trial of 145 LAM-resistant adults (mixed population; 90% HBeAg + and 10% HBeAg)
found no benefit of entecavir over placebo for the following outcomes:
Proportion of patients with undetectable HBV DNA at the end of 12 weeks of treatment (LOW
QUALITY)
Adverse events leading to withdrawal at the end of 12 weeks of treatment (LOW QUALITY)
Combination therapy for LAM-resistant adults
Monotherapy for HBeAg-negative adults
One randomized trial of 185 HBeAg-negative adults with CHB showed that adefovir is beneficial
compared with placebo on the following outcomes:




Proportion with undetectable HBV DNA at the end of treatment (48 weeks) (HIGH QUALITY)
ALT normalization at the end of treatment (48 weeks) (HIGH QUALITY)
Histological improvement at the end of treatment (48 weeks) (HIGH QUALITY)

One randomized trial of 125 HBeAg-negative patients with CHB showed that lamivudine is better
than placebo on the following outcomes:


Proportion with undetectable HBV DNA at the end of treatment (24 weeks) (MODERATE
QUALITY)

One randomized trial of 139 HBeAg-negative patients with CHB showed that lamivudine is better
than placebo on the following outcomes:
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Proportion with undetectable HBV DNA at the end of treatment (24 months) (HIGH
QUALITY)
ALT normalization at the end of treatment (24 months) (HIGH QUALITY)
ALT normalization at 6 months’ follow up (HIGH QUALITY)

One randomized trial of 139 HBeAg-negative patients with CHB showed that lamivudine is no better
than placebo on the following outcomes:



Proportion with undetectable HBV DNA at 6 months’ follow up (MODERATE QUALITY)
Histological improvement (time point unclear) (LOW QUALITY)

Two randomized trials of 264 HBeAg-negative patients with CHB showed that lamivudine is no better
than placebo on the following outcomes:


HBsAg loss (LOW QUALITY)

In one randomized trial of 139 patients, lamivudine treatment was associated with a higher rate of
resistance (genotypic resistance at 24 months: HIGH QUALITY; and viral breakthrough at 24 months;
HIGH QUALITY).

Children
Monotherapy
Adefovir versus placebo
One randomized trial of 173 children with CHB found that adefovir was more effective than placebo
as measured by the % of children with ALT normalization at all ages (MODERATE QUALITY).
One randomized trial of 173 children with CHB found that adefovir was more effective than placebo
as measured by the % of children with ALT normalization: children aged 12–17 years (MODERATE
QUALITY).
One randomized trial of 173 children with CHB found that adefovir was more effective than placebo
as measured by the % of children with ALT normalization: children aged 7–11 years (MODERATE
QUALITY).
One randomized trial of 173 children with CHB found that adefovir was not more effective than
placebo as measured by the % of children with ALT normalization among children aged 2–6 years
(VERY LOW QUALITY).
One randomized trial of 173 children with CHB found that adefovir was not more effective than
placebo as measured by the % of children with undetectable HBV DNA: all ages (MODERATE
QUALITY).
One randomized trial of 173 children with CHB found that adefovir was not more effective than
placebo as measured by the % of children with undetectable HBV DNA: 12–17 years (MODERATE
QUALITY).
One randomized trial of 173 children with CHB found that adefovir was not more effective than
placebo as measured by the % of children with undetectable HBV DNA: 7–11 years (LOW QUALITY).
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One randomized trial of 173 children with CHB found that adefovir was not more effective than
placebo as measured by the % of children with undetectable HBV DNA: aged 2–6 years (MODERATE
QUALITY).
One randomized trial of 173 children with CHB found that adefovir was not more effective than
placebo as measured by the % of children with HBsAg seroconversion (VERY LOW QUALITY).
One randomized trial of 173 children with CHB found that adefovir was not more effective than
placebo as measured by the % of children with HBeAg seroconversion (LOW QUALITY).
One randomized trial of 173 children with CHB found that adefovir was no worse than placebo as
measured by the incidence of resistance (MODERATE QUALITY).

Lamivudine versus placebo
One randomized trial of 288 children with CHB found that lamivudine was more effective than
placebo as measured by % of children with ALT normalization (MODERATE QUALITY).
One randomized trial of 288 children with CHB found that lamivudine was more effective than
placebo as measured by % of children with loss of HBeAg (LOW QULAITY).
One randomized trial of 288 children with CHB found that lamivudine was more effective than
placebo as measured by % of children with undetectable HBV DNA (MODERATE QUALITY).
One randomized trial of 288 children with CHB found no difference between lamivudine and placebo
as measured by % of children with loss of HBsAg (MODERATE QUALITY).
One randomized trial of 288 children with CHB found no difference between lamivudine and placebo
as measured by the incidence of resistance (MODERATE QUALITY).

Interferon alpha-2b versus no treatment
One unblinded randomized trial of 149 children found no difference between interferon alpha-2b
and no treatment as measured by the % of children with ALT normalization (VERY LOW QUALITY).
One unblinded randomized trial of 149 children found a benefit of Interferon alpha-2b over no
treatment as measured by the % of children with undetectable HBV DNA (assessed at week 24: end
of treatment) (LOW QUALITY).
One unblinded randomized trial of 149 children found a benefit of interferon alpha-2b over no
treatment as measured by the % of children with undetectable HBV DNA (assessed at week 48 [24
weeks after end of treatment]) (LOW QUALITY).
One unblinded randomized trial of 149 children found a benefit of interferon alpha-2b over no
treatment as measured by the % of children with HBeAg loss (assessed at week 48 [24 weeks after
end of treatment]) (MODERATE QUALITY).
One unblinded randomized trial of 149 children found no difference between interferon alpha-2b
and no treatment as measured by the % of children with HBsAg loss (assessed at week 48 [24 weeks
after end of treatment]) (LOW QUALITY).
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Combination therapy
Interferon alpha-2a + lamivudine versus Interferon alpha-2b + lamivudine
One unblinded randomized trial of 63 children found no difference between Interferon alpha-2a +
lamivudine (6 months combination then 6 months lamivudine alone) and Interferon alpha-2b +
lamivudine (6 months combination then 6 months lamivudine alone) on the % of children with ALT
normalization (assessed at the end of 12 months of treatment) (LOW QUALITY).
One unblinded randomized trial of 63 children found no difference between interferon alpha-2a +
lamivudine (6 months combination then 6 months lamivudine alone) and interferon alpha-2b +
lamivudine (6 months combination then 6 months lamivudine alone) on the % of children with
HBeAg seroconversion (assessed at the end of 12 months of treatment) (VERY LOW QUALITY).
One unblinded randomized trial of 63 children found no difference between Interferon alpha-2a +
lamivudine (6 months combination then 6 months lamivudine alone) and Interferon alpha-2b +
lamivudine (6 months combination then 6 months lamivudine alone) on the % of children with
response (DNA clearance, HBeAg seroconversion and ALT normalization) (assessed at 6 months’
follow up) (VERY LOW QUALITY).
One unblinded randomized trial of 63 children found no difference between interferon alpha-2a +
lamivudine (6 months combination then 6 months lamivudine alone) and Interferon alpha-2b +
lamivudine (6 months combination then 6 months lamivudine alone) on the % of children with HBs
seroconversion (assessed at the end of 12 months of treatment) (VERY LOW QUALITY).
One unblinded randomized trial of 63 children found no difference between Interferon alpha-2a +
lamivudine (6 months combination then 6 months lamivudine alone) and interferon alpha-2b +
lamivudine (6 months combination then 6 months lamivudine alone) on the % of children with
undetectable DNA (assessed at the end of 12 months of treatment) (VERY LOW QUALITY).

Interferon alpha-2b + lamivudine for 6 months versus same combination for 12 months
One randomized trial of 57 children found no difference between Interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on ALT normalization at the end of
therapy (LOW QUALITY).
One randomized trial of 57 children found no difference between Interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on HBeAg clearance at the end of therapy
(LOW QUALITY).
One randomized trial of 57 children found no difference between Interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on HBeAg seroconversion at the end of
therapy (LOW QUALITY).
One randomized trial of 57 children found no difference between Interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on HBsAg clearance at the end of therapy
(VERY LOW QUALITY).
One randomized trial of 57 children found no difference between Interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on HBsAg seroconversion at the end of
therapy (VERY LOW QUALITY).
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One randomized trial of 57 children found no difference between Interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on undetectable HBV DNA at the end of
therapy (MODERATE QUALITY).
One randomized trial of 57 children found 12 months of therapy with Interferon alpha-2b +
lamivudine was better than 6 months of the same combination on ALT normalization 6 months after
end of therapy (MODERATE QUALITY).
One randomized trial of 57 children found no difference between interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on HBeAg clearance 6 months after the
end of therapy (LOW QUALITY).
One randomized trial of 57 children found no difference between interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on HBeAg seroconversion 6 months after
the end of therapy (VERY LOW QUALITY).
One randomized trial of 57 children found no difference between interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on HBsAg clearance 6 months after end of
therapy (VERY LOW QUALITY).
One randomized trial of 57 children found no difference between interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on HBsAg seroconversion 6 months after
end of therapy (VERY LOW QUALITY).
One randomized trial of 57 children found no difference between interferon alpha-2b + lamivudine
for 6 months versus the same combination for 12 months on undetectable HBV DNA 6 months after
end of therapy (MODERATE QUALITY).
Sequential drug therapy (add-on or switching monotherapies) in achieving remission of the activity of
CHB for HBeAg-positive adults
One randomized trial of 60 treatment-naïve patients suggested that sequential treatment of 4 weeks
of lamivudine followed by pegylated interferon alpha-2b may be beneficial on reducing the
proportion of patients with undetectable HBV DNA (<4700 copies/mL) compared to 4 weeks of
placebo followed by pegylated interferon alpha-2b when assessed at the end of 28 weeks of
treatment and at 24 weeks’ follow up (LOW QUALITY).
One randomized trial of 60 treatment-naïve patients suggested that sequential treatment of 4 weeks
of lamivudine followed by pegylated interferon alpha-2b may be beneficial on increasing the
proportion of patients achieving HBeAg loss compared to 4 weeks of placebo followed by pegylated
interferon alpha-2b when assessed at the end of 28 weeks of treatment (VERY LOW QUALITY).
One randomized trial of 60 treatment-naïve patients suggested that sequential treatment of 4 weeks
of lamivudine followed by pegylated interferon alpha-2b may be beneficial on increasing the
proportion of patients achieving HBeAg loss compared to 4 weeks of placebo followed by pegylated
interferon alpha-2b when assessed at 24 weeks’ follow up (LOW QUALITY).
One randomized trial of 60 treatment-naïve patients suggested that sequential treatment of 4 weeks
of lamivudine followed by pegylated interferon alpha-2b may be neither beneficial nor harmful for
the proportion of patients achieving ALT normalization compared to 4 weeks of placebo followed by
pegylated interferon alpha-2b when assessed at the end of 28 weeks of treatment (VERY LOW
QUALITY).
One randomized trial of 60 treatment-naïve patients suggested that sequential treatment of 4 weeks
of lamivudine followed by pegylated interferon alpha-2b may be beneficial on increasing the
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proportion of patients achieving ALT normalization compared to 4 weeks of placebo followed by
pegylated interferon alpha-2b when assessed at 24 weeks’ follow up (VERY LOW QUALITY).
………………………………………………………………………………………………………………………………………………………
One randomized trial of 69 treatment-naïve patients suggested that switching from 8 weeks of
lamivudine to 16 weeks of lamivudine plus interferon alpha followed by 28 weeks of lamivudine
alone may be beneficial compared to continuing lamivudine for the following outcomes:
• reducing the proportion of patients with undetectable HBV DNA (<1.4 x 105 copies/mL) when
assessed at the end of 52 weeks of treatment and at 24 weeks’ follow up (LOW QUALITY)
• increasing the proportion of patients with ALT normalization when assessed at the end of 52
weeks of treatment (LOW QUALITY)
One randomized trial of 69 treatment-naïve patients showed that switching from 8 weeks of
lamivudine to 16 weeks of lamivudine plus interferon alpha followed by 28 weeks of lamivudine
alone is beneficial on increasing the proportion of patients with ALT normalization compared to
continuing lamivudine when assessed at 24 weeks’ follow up (MODERATE QUALITY).
One randomized trial of 69 treatment-naïve patients suggested that there may be no difference
between the therapy of switching from lamivudine to lamivudine plus interferon alpha and
continuing lamivudine for the following outcomes:
• the proportion of patients with HBeAg loss when assessed at the end of 52 weeks of
treatment (VERY LOW QUALITY)
• the proportion of patients with histological improvement (≥2 points reduction in HAI score)
as assessed at the end of 52 weeks of treatment (VERY LOW QUALITY)
• the incidence of resistance as assessed at the end of 52 weeks of treatment (VERY LOW
QUALITY )
One randomized trial of 69 treatment-naïve patients suggested that switching from lamivudine to
lamivudine plus interferon alpha is beneficial on increasing the proportion of patients with HBeAg
seroconversion compared to continuing lamivudine when assessed at the end of 52 weeks of
treatment (VERY LOW QUALITY).
One randomized trial of 69 treatment-naïve patients showed that switching from lamivudine to
lamivudine plus interferon alpha is beneficial on increasing the proportion of patients with HBeAg
seroconversion compared to continuing lamivudine when assessed at 24 weeks’ follow up
(MODERATE QUALITY).
…………………………………………………………………………………………………………………………………………………….
One randomized trial of 60 interferon treatment-naïve patients suggested that sequential treatment
of interferon alpha followed by interferon alpha plus lamivudine followed by lamivudine may be
neither beneficial nor harmful when compared to treating with lamivudine alone for the following
outcomes:
• the proportion of patients with undetectable HBV DNA (<2.5 pg/mL) assessed at the end of
48 weeks of treatment and 52 weeks follow up (LOW QUALITY)
• the proportion of patients with ALT normalization at the end of 48 weeks of treatment (LOW
QUALITY)
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One randomized trial of 60 interferon treatment-naïve patients suggested that sequential treatment
of interferon alpha followed by interferon alpha plus lamivudine followed by lamivudine may be
neither beneficial nor harmful when compared to treating with lamivudine alone for the following
outcomes:
• the proportion of patients with HBeAg seroconversion assessed at the end of 48 weeks of
treatment and 52 weeks follow up (VERY LOW QUALITY)
• the proportion of patients with ALT normalization at 52 weeks’ follow up (VERY LOW
QUALITY)
…………………………………………………………………………………………………………………………
One randomized trial of 252 lamivudine-refractory patients showed that switching from lamivudine
to entecavir is beneficial on log reduction of HBV DNA compared to continuing lamivudine when
assessed at the end of 52 weeks of treatment (HIGH QUALITY)
One randomized trial of 252 lamivudine-refractory patients showed that switching from lamivudine
to entecavir is beneficial on reducing the proportion of patients with undetectable HBV DNA (<300
copies/mL) compared to continuing lamivudine when assessed at the end of 52 weeks of treatment
(MODERATE QUALITY).
One randomized trial of 66 lamivudine-refractory patients suggested that switching from lamivudine
to entecavir may be beneficial on reducing the proportion of patients with undetectable HBV DNA
(<400 copies/mL) compared to continuing lamivudine when assessed at the end of 52 weeks of
treatment (LOW QUALITY).
Two randomized trials of 313 lamivudine-refractory patients showed that switching from lamivudine
to entecavir is beneficial on increasing the proportion of patients achieving ALT normalization
compared to continuing lamivudine when assessed at the end of 52 weeks of treatment (MODERATE
QUALITY).
Two randomized trials of 311 lamivudine-refractory patients suggested that switching from
lamivudine to entecavir may be neither beneficial nor harmful when compared to continuing
lamivudine for the following outcomes:
• the proportion of patients with HBeAg loss assessed at the end of 52 weeks of treatment
(VERY LOW QUALITY)
• the proportion of patients with HBeAg seroconversion assessed at the end of 52 weeks of
treatment (VERY LOW QUALITY)
…………………………………………………………………………………………………………………………
One randomized trial of 162 previously treated patients with lamivudine and persistent viraemia
showed that switching treatment from lamivudine to telbivudine is beneficial when compared to
continuing lamivudine for the following outcomes when assessed at the end of 52 weeks of
treatment:
• log reduction HBV DNA (MODERATE QUALITY)
• the proportion of patients with undetectable HBV DNA (<300 copies/mL) (MODERATE
QUALITY)
One randomized trial of 162 previously treated patients with lamivudine and persistent viraemia
suggested with considerable uncertainty that switching treatment from lamivudine to telbivudine
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may be neither beneficial nor harmful compared to continuing lamivudine for the following
outcomes assessed at the end of 52 weeks of treatment:
• the proportion of patients with HBeAg loss (VERY LOW QUALITY)
• the proportion of patients with HBeAg seroconversion (VERY LOW QUALITY)
One randomized trial of 106 previously treated patients with lamivudine and persistent viraemia
suggested with much uncertainty that switching treatment from lamivudine to telbivudine may be
beneficial on increasing the proportion of patients with ALT normalization compared to continuing
lamivudine at the end of 52 weeks of treatment (LOW QUALITY).
One randomized trial of 232 previously treated patients with lamivudine and persistent viraemia
suggested that switching treatment from lamivudine to telbivudine may be neither beneficial nor
harmful for the incidence of virological breakthrough (defined as a persistent [two consecutive
determinations] on-treatment increase in HBV DNA of >1 log10 above nadir) compared to continuing
lamivudine when assessed at the end of 52 weeks of treatment (VERY LOW QUALITY).
One randomized trial of 217 previously treated patients with lamivudine and persistent viraemia
suggested that switching treatment from lamivudine to telbivudine may be neither beneficial nor
harmful for the incidence of genotypic resistance compared to continuing lamivudine when assessed
at the end of 52 weeks of treatment (VERY LOW QUALITY).
…………………………………………………………………………………………………………………………………………………………….
One randomized trial of 35 previously treated patients with lamivudine suggested that switching
treatment from lamivudine to adefovir may be neither beneficial nor harmful for the incidence of
genotypic resistance compared to continuing lamivudine when assessed at the end of 12 months of
treatment (VERY LOW QUALITY).
…………………………………………………………………………………………………………………………
One randomized trial of 92 lamivudine-resistant patients suggested that switching from lamivudine
treatment to lamivudine plus adefovir may be beneficial compared to switching from lamivudine to
entecavir for the following outcomes assessed at the end of 12 months of treatment:
• log reduction HBV DNA (VERY LOW QUALITY)
• the proportion of patients with undetectable HBV DNA (<300 copies/mL) (VERY LOW
QUALITY).
One randomized trial of 81 previously treated patients with lamivudine suggested that switching
from lamivudine treatment to lamivudine plus adefovir may be neither beneficial nor harmful for the
proportion of patients with ALT normalization compared to switching from lamivudine to entecavir
when assessed at the end of 12 months of treatment (LOW QUALITY).
One randomized trial of 81 previously treated patients with lamivudine suggested that switching
from lamivudine treatment to lamivudine plus adefovir may be neither beneficial nor harmful for the
proportion of patients achieving HBeAg loss and seroconversion compared to switching from
lamivudine to entecavir when assessed at the end of 12 months of treatment (VERY LOW QUALITY).
One randomized trial of 92 previously treated patients with lamivudine suggested that switching
from lamivudine treatment to lamivudine plus adefovir may be neither beneficial nor harmful for the
incidence of resistance compared to switching from lamivudine to entecavir (VERY LOW QUALITY).

30 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
Sequential drug therapy (add-on or switching monotherapies) in achieving remission of the activity of
CHB for HBeAg-negative adults
One randomized trial of 162 antiviral treatment-naïve patients suggested that switching from
lamivudine to lamivudine plus interferon alpha-2b may be harmful on the proportion of patients
achieving ALT normalization compared to continuing lamivudine therapy when assessed at the end
of 24 weeks of treatment (LOW QUALITY).
One randomized trial of 162 antiviral treatment-naïve patients suggested that switching from
lamivudine to lamivudine plus interferon alpha-2b may be neither beneficial nor harmful compared
to continuing lamivudine therapy for the following outcomes when assessed at the end of 24 weeks
of treatment:
• the proportion of patients with undetectable HBV DNA (<1000 copies/mL) (VERY LOW
QUALITY)
• incidence of lamivudine resistance mutations (VERY LOW QUALITY).
…………………………………………………………………………………………………………………………
One randomized trial of 162 antiviral treatment-naïve patients suggested that sequential treatment
of lamivudine alone followed by lamivudine plus interferon alpha-2b followed by interferon alpha-2b
alone may be neither beneficial nor harmful on the proportion of patients with ALT normalization
compared to continuing lamivudine therapy when assessed at the end of 48 weeks of treatment
(LOW QUALITY).
One randomized trial of 162 antiviral treatment-naïve patients suggested that sequential treatment
of lamivudine alone followed by lamivudine plus interferon alpha-2b followed by interferon alpha-2b
alone may be beneficial on increasing the proportion of patients with ALT normalization compared
to continuing lamivudine therapy when assessed at 24 weeks’ follow up (LOW QUALITY).
One randomized trial of 162 antiviral treatment-naïve patients suggested that sequential treatment
of lamivudine alone followed by lamivudine plus interferon alpha-2b followed by interferon alpha-2b
alone may be neither beneficial nor harmful on the proportion of patients with undetectable HBV
DNA (<1000 copies/mL) compared to continuing lamivudine therapy when assessed at the end of 48
weeks of treatment and at 24 weeks’ follow up (VERY LOW QUALITY).
One randomized trial of 162 antiviral treatment-naïve patients showed that sequential treatment of
lamivudine alone followed by lamivudine plus interferon alpha-2b followed by interferon alpha-2b
alone is beneficial on reducing the proportion of patients with resistance mutations compared to
continuing lamivudine therapy when assessed at the end of 48 weeks of treatment (MODERATE
QUALITY).
…………………………………………………………………………………………………………………………
One randomized trial of 53 lamivudine-resistant patients suggested that switching from lamivudine
to adefovir may be neither beneficial nor harmful compared to combination treatment of lamivudine
plus adefovir for the following outcomes:
• the proportion of patients with undetectable HBV DNA (<2000 copies/mL) assessed at the
end of 3 months of treatment and at 9 months’ follow up (VERY LOW QUALITY);
• the proportion of patients with ALT normalization assessed at the end of 3 months of
treatment and at 9 months’ follow up (VERY LOW QUALITY).
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One randomized trial of 53 lamivudine-resistant patients suggested that switching from lamivudine
to adefovir alone may be harmful on the proportion of patients with undetectable HBV DNA (<2000
copies/mL) compared to combination treatment of lamivudine plus adefovir at 3 months’ follow up
(VERY LOW QUALITY).
…………………………………………………………………………………………………………………………
One randomized trial of 25 lamivudine-resistant adults suggested that switching from lamivudine
plus adefovir combination therapy to adefovir monotherapy may be neither beneficial nor harmful
on the proportion of patients with undetectable HBV DNA (<3.7 LGE/mL) compared to combination
therapy of lamivudine plus adefovir when assessed at 12 months after randomization (LOW
QUALITY).
One randomized trial of 19 lamivudine-resistant adults suggested that switching from lamivudine
plus adefovir combination therapy to adefovir monotherapy may be neither beneficial nor harmful
on the proportion of patients with undetectable HBV DNA (<3.7 LGE/mL) compared to combination
therapy of lamivudine plus adefovir when assessed at 24 months after randomization (LOW
QUALITY).
One randomized trial of 13 lamivudine-resistant adults suggested that switching from lamivudine
plus adefovir combination therapy to adefovir monotherapy may be neither beneficial nor harmful
on the proportion of patients with undetectable HBV DNA (<3.7 LGE/mL) compared to combination
therapy of lamivudine plus adefovir when assessed at 30 months after randomization (LOW
QUALITY).
One randomized trial of 25 lamivudine-resistant adults suggested that switching from lamivudine
plus adefovir combination therapy to adefovir monotherapy may be beneficial on increasing the
proportion of patients with ALT normalization compared to combination therapy of lamivudine plus
adefovir when assessed at 12 months after randomization (VERY LOW QUALITY).
One randomized trial of 19 lamivudine-resistant adults suggested that switching from lamivudine
plus adefovir combination therapy to adefovir monotherapy may be beneficial on increasing the
proportion of patients with ALT normalization compared to combination therapy of lamivudine plus
adefovir when assessed at 24 months after randomization (VERY LOW QUALITY).
One randomized trial of 13 lamivudine-resistant adults suggested that switching from lamivudine
plus adefovir combination therapy to adefovir monotherapy may be neither beneficial nor harmful
on the proportion of patients with ALT normalization compared to combination therapy of
lamivudine plus adefovir when assessed at 30 months after randomization (VERY LOW QUALITY).
One randomized trial of 11 lamivudine-resistant adults suggested that switching from lamivudine
plus adefovir combination therapy to adefovir monotherapy may be beneficial on increasing the
proportion of patients with HBeAg loss compared to combination therapy of lamivudine plus
adefovir when assessed at 12, 24 and 30 months after randomization (VERY LOW QUALITY).
One randomized trial of 11 lamivudine-resistant adults suggested that switching from lamivudine
plus adefovir combination therapy to adefovir monotherapy may be neither beneficial nor harmful
on the proportion of patients with HBeAg seroconversion compared to combination therapy of
lamivudine plus adefovir when assessed after 12 months of adefovir monotherapy (VERY LOW
QUALITY).
…………………………………………………………………………………………………………………………
One randomized trial of 43 lamivudine-resistant patients suggested that switching from lamivudine
to adefovir plus lamivudine combination therapy may be neither beneficial nor harmful on the
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proportion of patients with undetectable HBV DNA (<1000 copies/mL) compared to switching from
lamivudine to adefovir when assessed at the end of 12 months of treatment (VERY LOW QUALITY).
One randomized trial of 42 lamivudine-resistant patients suggested that switching from lamivudine
to adefovir plus lamivudine combination therapy may be neither beneficial nor harmful on the
proportion of patients with ALT normalization compared to switching from lamivudine to adefovir
when assessed at the end of 12 months of treatment (VERY LOW QUALITY).
One randomized trial of 42 lamivudine-resistant patients suggested that switching from lamivudine
to adefovir plus lamivudine combination therapy may be beneficial on reducing the proportion of
patients with undetectable HBV DNA (<1000 copies/mL) and increasing the proportion of patients
with ALT normalization compared to switching from lamivudine to adefovir when assessed at 12
months’ follow up (VERY LOW QUALITY).
…………………………………………………………………………………………………………………………
One randomized trial of 26 patients who responded to previous treatment for more than 3 years
suggested that switching from lamivudine to entecavir may be neither beneficial nor harmful on the
proportion of patients with undetectable HBV DNA (<2.6 log copies/mL) compared to continuing
lamivudine when assessed at the end of mean 24 months of treatment (VERY LOW QUALITY).
One randomized trial of 26 patients who responded to previous treatment for more than 3 years
suggested that switching from lamivudine to entecavir may be beneficial on reducing the proportion
of patients with virological breakthrough and observed lamivudine-resistance mutations compared
to continuing lamivudine when assessed at the end of mean 24 months of treatment (VERY LOW
QUALITY).
………………………………………………………………………………………………………………………
One randomized trial of 45 patients previously treated with entecavir and with undetectable HBV
DNA (<100 copies/mL) suggested that switching treatment from entecavir to lamivudine may be
harmful to the proportion of patients with undetectable HBV DNA (<100 copies/mL) compared to
continuing entecavir as assessed at the end of 96 weeks of treatment (LOW QUALITY).
One randomized trial of 45 patients previously treated with entecavir and with undetectable HBV
DNA (<100 copies/mL) suggested that switching treatment from entecavir to lamivudine may be
neither beneficial nor harmful to the proportion of patients with ALT normalization compared to
continuing entecavir as assessed at the end of 96 weeks of treatment (LOW QUALITY).
One randomized trial of 45 patients previously treated with entecavir and with undetectable HBV
DNA suggested that switching treatment from entecavir to lamivudine may be harmful on the
incidence of resistance compared to continuing entecavir as assessed at the end of 96 weeks of
treatment (VERY LOW QUALITY).

Combination therapy in achieving remission of the activity of CHB for HBeAg-negative adults
One randomized study of 360 people found a benefit of pegylated interferon alpha-2a plus
lamivudine versus pegylated interferon alpha-2a on the following outcomes:
% of people with HBV DNA <20 000 copies/mL (assessed at the end of 48 weeks of treatment)
(MODERATE QUALITY)
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% of people with ALT normalization (assessed at the end of 48 weeks of treatment) (LOW
QUALITY)
One randomized study of 360 people found no difference between pegylated interferon alpha-2a
plus lamivudine versus pegylated interferon alpha-2a on the following outcomes:









HBV DNA log reduction (copies/mL) (assessed at the end of 48 weeks of treatment) (LOW
QUALITY)
HBV DNA log reduction (copies/mL) (assessed at the end of 24 weeks’ follow up) (LOW
QUALITY)
% of people with HBV DNA <20 000 copies/mL (assessed at the end of 24 weeks’ follow up)
(LOW QUALITY)
% of people with HBsAg loss (assessed at the end of 24 weeks’ follow up) (VERY LOW
QUALITY)
% of people with HBsAg seroconversion (assessed at the end of 24 weeks’ follow up) (VERY
LOW QUALITY)
% of people with ALT normalization (assessed at the end of 24 weeks’ follow up)
(MODERATE QUALITY)
% of people with histological improvement (assessed at the end of 24 weeks’ follow up)
(LOW QUALITY)
Resistance (genotypic mutation) (VERY LOW QUALITY)

…………………………………………………………………………………………………………………………
One randomized study of 360 people found a benefit ofp egylated interferon alpha-2a plus
lamivudine versus lamivudine on the following outcomes:









HBV DNA log reduction (copies/mL) (assessed at the end of 48 weeks of treatment) (LOW
QUALITY)
% of people with HBV DNA <20 000 copies/mL (assessed at the end of 48 weeks of
treatment) (MODERATE QUALITY)
% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
(MODERATE QUALITY)
HBV DNA log reduction (copies/mL) (assessed at the end of 24 weeks’ follow up) (LOW
QUALITY)
% of people with HBV DNA <20 000 copies/mL (assessed at the end of 24 weeks’ follow up)
(LOW QUALITY)
% of people with HBsAg loss (assessed at the end of 24 weeks’ follow up) (VERY LOW
QUALITY)
% of people with ALT normalization (assessed at the end of 24 weeks’ follow up) (LOW
QUALITY)
Resistance (genotypic mutation) (MODERATE QUALITY)

One randomized study of 360 people found no difference between pegylated interferon alpha-2a
plus lamivudine versus lamivudine on the following outcomes:



% of people with HBsAg seroconversion (assessed at the end of 24 weeks’ follow up) (VERY
LOW QUALITY)
% of people with histological improvement (assessed at the end of 24 weeks’ follow up)
(LOW QUALITY)

…………………………………………………………………………………………………………………………

34 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
One randomized study of 48 people found no difference between pegylated interferon alpha-2b plus
lamivudine versus pegylated interferon alpha-2b on the following outcomes:



Normalization of ALT end of 48 weeks of treatment (LOW QUALITY)
HBsAg seroconversion after 24 weeks’ follow up (LOW QUALITY)

Two randomized studies of 171 people found no difference between pegylated interferon alpha-2b
plus lamivudine versus pegylated interferon alpha-2b on the following outcomes:




Normalization of ALT after 24 weeks’ follow up (LOW QUALITY)
Undetectable HBV DNA at the end of 48 weeks of treatment (LOW QUALITY)
Undetectable HBV DNA after 24 weeks’ follow up (LOW QUALITY)

…………………………………………………………………………………………………………………………
One randomized study of 60 people found a benefit of pegylated interferon alpha plus adefovir
versus pegylated interferon alpha on the following outcomes:


% of people with undetectable HBV DNA (assessed at the end of 48 weeks of treatment)
(LOW QUALITY)

One randomized study of 60 people found no difference between pegylated interferon alpha plus
adefovir versus pegylated interferon alpha on the following outcomes:





% of people with ALT normalization (assessed at the end of 48 weeks of treatment) (LOW
QUALITY)
% of people with ALT normalization (assessed at the end of 24 weeks’ follow up) (VERY LOW
QUALITY)
% of people with undetectable HBV DNA (assessed at the end of 24 weeks’ follow up) (VERY
LOW QUALITY)
% of people with HBsAg loss (assessed at the end of 24 weeks’ follow up) (VERY LOW
QUALITY)

…………………………………………………………………………………………………………………………
One randomized study of 80 people found a benefit of interferon alpha plus lamivudine versus
lamivudine on the following outcomes:


ALT normalization–at 6 months of treatment (MODERATE QUALITY)

One randomized study of 50 people found a benefit of interferon alpha plus lamivudine versus
lamivudine on the following outcomes:





Undetectable HBV DNA – at 24 months of treatment (MODERATE QUALITY)
ALT normalization – at 24 months of treatment (MODERATE QUALITY)
Virological breakthrough – at 24 months of treatment (MODERATE QUALITY)
Virological resistance – after 6 months’ follow up (MODERATE QUALITY)

One randomized study of 80 people found no difference between interferon alpha plus lamivudine
versus lamivudine on the following outcomes:




Undetectable HBV DNA – at 6 months of treatment (LOW QUALITY)
One randomized study of 50 people found no difference between interferon alpha plus
lamivudine versus lamivudine on the following outcomes:
Discontinued due to adverse events – at 24 months of treatment (VERY LOW QUALITY)
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One randomized study of 78 people found no difference between interferon alpha plus lamivudine
versus lamivudine on the following outcomes:





Undetectable HBV DNA – after 27 months of follow up (VERY LOW QUALITY)
ALT normalization – after 27 months of follow up (VERY LOW QUALITY)
Virological breakthrough – at 12 months of treatment (VERY LOW QUALITY)
Histological improvement – at 12 months of treatment (VERY LOW QUALITY)

Two randomized studies of 128 people found a benefit of interferon alpha plus lamivudine versus
lamivudine on the following outcomes:



Undetectable HBV DNA – at 12 months of treatment (LOW QUALITY)
Virological resistance – at 12 months of treatment (MODERATE QUALITY)

Two randomized studies of 128 people found no difference between interferon alpha plus
lamivudine versus lamivudine on the following outcomes:


ALT normalization – at 12 months of treatment (MODERATE QUALITY)

Two randomized studies of 128 people found a benefit of interferon alpha plus lamivudine versus
lamivudine on the following outcomes:


Virological breakthrough (MODERATE QUALITY)

Two randomized studies of 128 people found no difference between interferon alpha plus
lamivudine versus lamivudine on the following outcomes:





Undetectable HBV DNA – after 6 months’ follow up (VERY LOW QUALITY)
ALT normalization–after 6 months’ follow up (LOW QUALITY)
Three randomized studies of 162 people found a benefit of interferon alpha plus lamivudine
versus lamivudine on the following outcomes:
Virological resistance (MODERATE QUALITY)

Combination therapy in achieving remission of the activity of CHB for lamivudine-resistant adults
Two randomized studies of 126 people found a benefit of adefovir plus lamivudine versus
lamivudine on the following outcomes:





Undetectable HBV DNA at the end of treatment (MODERATE QUALITY)
ALT normalizationat the end of treatment (MODERATE QUALITY)
HBeAg loss at the end of treatment (MODERATE QUALITY)
Resistance at the end of treatment (VERY LOW QUALITY)

Two randomized studies of 126 people found no difference between adefovir plus lamivudine versus
lamivudine on the following outcomes:


HBeAg seroconversion at the end of treatment (VERY LOW QUALITY)

…………………………………………………………………………………………………………………………
One randomized study of 39 people found no difference between adefovir plus lamivudine versus
adefovir on the following outcomes:



Reduction in HBV DNA (assessed at the end of 48 weeks of treatment) (LOW QUALITY)
% of people with undetectable HBV DNA (<1000 copies/mL) (assessed at the end of 48
weeks of treatment) (VERY LOW QUALITY)
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% of people with HBeAg loss (assessed at the end of 48 weeks of treatment) (VERY LOW
QUALITY)
% of people with HBeAg seroconversion (assessed at the end of 48 weeks of treatment)
(VERY LOW QUALITY)
% of people with ALT normalization (assessed at the end of 48 weeks of treatment) (VERY
LOW QUALITY)
% of people withdrawn due to adverse events (MODERATE QUALITY)

One randomized study of 105 people found no difference between emtricitabine plus tenofovir
versus tenofovir on the following outcomes:


HBV DNA <400 copies/mL at 24 weeks of therapy (MODERATE QUALITY)

Combination therapy in achieving remission of the activity of CHB for coinfected adults
One randomized study of 61 people found a benefit of pegylated interferon alpha-2a plus adefovir
versus adefovir on the following outcomes:





Clearance of HDV RNA end of 48 weeks of treatment (MODERATE QUALITY)
Clearance of HDV RNA after 24 weeks’ follow up (MODERATE QUALITY)
% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
(MODERATE QUALITY)
% of people with ALT normalization (assessed at the end of 24 weeks’ follow up) (LOW
QUALITY)

…………………………………………………………………………………………………………………………
One randomized study of 60 people found no difference between pegylated interferon alpha-2a plus
adefovir versus pegylated interferon alpha-2a on the following outcomes:





Clearance of HDV RNA end of 48 weeks of treatment (MODERATE QUALITY)
Clearance of HDV RNA after 24 weeks’ follow up (MODERATE QUALITY)
% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
(MODERATE QUALITY)
% of people with ALT normalization (assessed at the end of 24 weeks’ follow up) (VERY LOW
QUALITY)

…………………………………………………………………………………………………………………………
One randomized study of 26 people found no difference between interferon alpha-2b plus
lamivudine versus interferon alpha-2b on the following outcomes:






% of people with detectable HDV DNA (assessed at the end of 48 weeks of treatment) (VERY
LOW QUALITY)
% of people with ALT normalization (assessed at the end of 48 weeks of treatment) (VERY
LOW QUALITY)
% of people with ALT normalization (assessed at the end of 96 weeks’ follow up) (LOW
QUALITY)
Mortality (96 weeks’ follow up) (VERY LOW QUALITY)
% of people who underwent liver transplantation (assessed at the end of 96 weeks’ follow
up) (VERY LOW QUALITY)

…………………………………………………………………………………………………………………………
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One randomized study of 31 people found a benefit of interferon alfa-2b plus lamivudine versus
lamivudine on the following outcomes:



% of people with undetectable HDV DNA (assessed at the end of 12 months of treatment)
(LOW QUALITY)
% of people with ALT normalization (assessed at the end of 12 months of treatment) (LOW
QUALITY)

One randomized study of 31 people found no difference between interferon alpha-2b plus
lamivudine versus lamivudine on the following outcomes:



% of people with detectable HDV DNA (assessed at the end of 6 months’ follow up) (LOW
QUALITY)
% of people with ALT normalization (assessed at the end of 6 months’ follow up) (VERY LOW
QUALITY)

Sequential antiviral treatment for children with CHB
One randomized trial of 122 HBeAg-positive children suggested that interferon alpha alone may be
harmful in the proportion of children with HBeAg loss and HBeAg seroconversion when compared to
sequential treatment of lamivudine alone followed by interferon alpha plus lamivudine followed by
lamivudine alone as assessed at the end of 6 months of treatment (VERY LOW QUALITY).
One randomized trial of 122 HBeAg-positive children suggested that interferon alpha alone may be
harmful in reducing the proportion of children with undetectable HBV DNA (unclear threshold) when
compared to sequential treatment of lamivudine alone followed by interferon alpha plus lamivudine
followed by lamivudine alone as assessed at the end of 6 months of treatment (LOW QUALITY).
One randomized trial of 122 HBeAg-positive children suggested that interferon alpha alone may be
neither beneficial nor harmful when compared to sequential treatment of lamivudine alone followed
by interferon alpha plus lamivudine followed by lamivudine alone for the following outcomes:
• the proportion of children with HBsAg seroconversion as assessed at the end of 6 months of
treatment (VERY LOW QUALITY)
• the proportion of children with HBeAg loss as assessed at 6 months’ follow up (VERY LOW
QUALITY)
• the proportion of children with HBeAg seroconversion as assessed at 6 and 12 months’
follow up (VERY LOW QUALITY)
One randomized trial of 122 HBeAg-positive children suggested that interferon alpha alone may be
harmful in reducing the proportion of children with undetectable HBV DNA (unclear threshold) when
compared to sequential treatment of lamivudine alone followed by interferon alpha plus lamivudine
followed by lamivudine alone as assessed at 6 and 12 months’ follow up (LOW QUALITY).
One randomized trial of 122 HBeAg-positive children suggested that interferon alpha alone may be
harmful in the proportion of children with HBeAg loss and ALT normalization when compared to
sequential treatment of lamivudine alone followed by interferon alpha plus lamivudine followed by
lamivudine alone as assessed at 12 months’ follow up (VERY LOW QUALITY).
…………………………………………………………………………………………………………………………

38 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
One randomized trial of 122 HBeAg-positive children suggested that interferon alpha plus
lamivudine followed by lamivudine alone may be better than interferon alpha alone for the
following outcomes:
• the proportion of children with HBeAg loss (6 months) (LOW QUALITY)
• the proportion of children with HBeAg seroconversion (6 months) (LOW QUALITY)






undetectable HBV DNA (unclear threshold) (6 months) (MODERATE QUALITY)
the proportion of children with HBeAg seroconversion (6 months’ follow up) (LOW
QUALITY)
undetectable HBV DNA (unclear threshold) (6 months’ follow up) (MODERATE QUALITY)
undetectable HBV DNA (unclear threshold) (12 months’ follow up) (LOW QUALITY)
ALT normalization (12 months’ follow up) (LOW QUALITY)

One randomized trial of 122 HBeAg-positive children suggested that interferon alpha plus
lamivudine followed by lamivudine alone may be neither beneficial nor harmful compared with
interferon alpha alone for the following outcomes:
• the proportion of children with HBsAg seroconversion (6 months) (VERY LOW QUALITY)
• the proportion of children with HBeAg loss (6 months’ follow up) (LOW QUALITY)
• the proportion of children with HBeAg loss (12 months’ follow up) (LOW QUALITY)
• the proportion of children with HBeAg seroconversion (12 months) (LOW QUALITY)

Two randomized trials of 152 HBeAg-positive children suggested that combination treatment of
interferon alpha plus lamivudine followed by lamivudine alone may be neither beneficial nor
harmful when compared to sequential treatment of lamivudine alone followed by interferon alpha
plus lamivudine followed by lamivudine alone for the following outcomes:
• the proportion of children with HBeAg loss (12 months) (LOW QUALITY)
• the proportion of children with HBeAg seroconversion (12 months) (LOW QUALITY)
• the proportion of children with HBsAg clearance (12 months) (VERY LOW QUALITY)
• the proportion of children with HBsAg seroconversion as assessed at 12 months (VERY LOW
QUALITY)
• the proportion of children with undetectable HBV DNA (unclear threshold) assessed at 12
months (VERY LOW QUALITY).




Clearance of HBeAg (18 months) (LOW QUALITY)
Seroconversion to anti-HBe (18 months) (LOW QUALITY)
Undetectable HBV DNA (18 months) (VERY LOW QUALITY)

One randomized trial of 120 HBeAg-positive children suggested that combination treatment of
interferon alpha plus lamivudine be beneficial on the proportion of children with HBeAg loss when
compared to sequential treatment of lamivudine alone followed by interferon alpha plus lamivudine
followed by lamivudine alone as assessed at 24 months (follow up) (MODERATE QUALITY).
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One randomized trial of 120 HBeAg-positive children suggested that combination treatment of
interferon alpha plus lamivudine be beneficial on the proportion of children with ALT normalization
when compared to sequential treatment of lamivudine alone followed by interferon alpha plus
lamivudine followed by lamivudine alone at 24 months (follow up) (MODERATE QUALITY).
One randomized trial of 120 HBeAg-positive children suggested that combination treatment of
interferon alpha plus lamivudine may be neither beneficial nor harmful on the proportion of children
with seroconversion to anti-HBe (24 months) (LOW QUALITY) or undetectable HBV DNA (24 months)
(LOW QUALITY).
One randomized trial of 32 HBeAg-positive children showed that combination treatment of
interferon alpha plus lamivudine is neither beneficial nor harmful on the following outcomes:





ALT normalization (12 months) (LOW QUALITY)
Clearance of HBsAg (18 months) (VERY LOW QUALITY)
Seroconversion to anti-HBs (18 months) (VERY LOW QUALITY)
ALT normalization (18 months) (LOW QUALITY)

One randomized trial of 177 HBeAg-positive children showed that simultaneous combination
treatment of interferon alpha plus lamivudine is better than sequential LAM alone 2 months then
adding IFN alpha-2a (6 months) on the following outcomes:






Anti-HBe seroconversion (12 months) (MODERATE QUALITY)
Anti-HBe seroconversion (18 months) (MODERATE QUALITY)
ALT normalization 24 months (MODERATE QUALITY)
Anti-HBe seroconversion (24 months) (MODERATE QUALITY)
Undetectable HBV DNA (24 months) (MODERATE QUALITY)

One randomized trial of 177 HBeAg-positive children showed that combination treatment of
interferon alpha plus lamivudine is neither beneficial nor harmful on the following outcomes:









ALT normalization (12 months) (LOW QUALITY)
Undetectable HBV DNA (12 months) (MODERATE QUALITY)
Breakthrough HBV DNA (12 months) (VERY LOW QUALITY)
ALT normalization (18 months) (MODERATE QUALITY)
Undetectable HBV DNA (18 months) (MODERATE QUALITY)
Breakthrough HBV DNA (18 months) (VERY LOW QUALITY)
Breakthrough HBV DNA (24 months) (VERY LOW QUALITY)
Anti-HBs seroconversion (24 months) (VERY LOW QUALITY)

Presentation of direct evidence
Below is a matrix showing where evidence was identified. A box filled with numbers represents
where evidence was found and is reviewed in this chapter; the numbers are the number of studies
found (n) and the total number of patients (N).
Figure 1. Monotherapies, combination therapies and sequential treatments for HBeAg-positive
treatment-naïve adults with CHB infection
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Figure 2. Monotherapies, combination therapies and sequential treatments for HBeAg-negative
adults with CHB infection
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Figure 3. Monotherapies, combination therapies and sequential treatments for Lamivudineresistant HBeAg-positive adults with CHB infection
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Figure 4. Monotherapies, combination therapies and sequential treatments for Lamivudineresistant HBeAg-negative adults with CHB infection
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Figure 6. Monotherapies, combination therapies and sequential treatments for coinfected adults
with CHB infection
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Figure 7. Monotherapies, combination therapies and sequential treatments for adults with
decompensated CHB infection
Placebo
Entecavir

n=1
(Liaw
2011)

Telbivudin
e

n=1
n=1
(Liaw2011 (Liaw2011A)
A)*
*
n=1 (Chan
2012) N=232

Tenofovir

n=1
(Liaw2011A)
*
Adefov Lamivudine
ir

Tenofovir Tenofovir +
emtricitabin
e

* 3-arm trial

Figure 8. Monotherapies, combination therapies and sequential treatments for children with
CHB infection
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n=2
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N=120)
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α2a + LAM

n=1
n=1
(Ozgen
(Kan
c 2004)
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N=63
2006
)
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IFN α + 2b + IFNLAM LAM (6 α
then month 2a+
LAM
s)
LAM

Dikici 2004 3-armed trial total N=182

Summary characteristics of included studies with monotherapies or combination
treatments
There were 34 trials comparing antiviral monotherapies or combination treatments in patients who
were HBsAg-positive; the review included 24 direct comparisons, for which most were represented
by one trial.
Table 1.

Monotherapies and combination therapies for HBeAg-positive treatment-naïve adults
with CHB infection

Comparison

Included
studies (N)

Setting

Study population

Outcomes:
times reported
and thresholds

Nucleoside naïve population
Adefovir versus
placebo

Marcellin 2003
40
(N=338)

Multicentre,
International (incl
N America,
Europe, Australia
and SE Asia)

Treatment naïve and
previously treated with IFNalpha (24%)

End of 48 weeks

Lamivudine
versus placebo

Dienstag 1999
(N=137)

USA (34 centres)

Treatment naïve

End of 52 weeks
and 16 weeks
follow up

Lamivudine
versus placebo

Yao 1999
(N=429)

China

Unclear whether the study
was based on treatment-naïve
or previously treated
population

End of 12 weeks

Lamivudine
(100 mg dose
only) versus
placebo

Lai 1998
(N=215)

South east Asia

Treatment-naïve and
previously treated people (but
not LAM treated during the
last 6 months)

End of 52 weeks

Lamivudine
versus placebo

Schiff 2003
(N=175)

Multinational

Hepatitis B e antigen (HBeAg)positive CHB who had failed
interferon therapy previously

End of 52 weeks

Lamivudine
versus placebo

Liaw 2004
(N=651)

Multinational

Largely HBeAg (+) (58%)
patients with histologically
confirmed cirrhosis or
advanced fibrosis (98% Asian)
(without evidence of liver
decompensation)

End of follow up
mean 32
months of
treatment

Entecavir versus
adefovir

Leung 2009
(N=65)

Asia

Nucleos(t)ide-naïve adults

End of 48 weeks

Entecavir versus
lamivudine

Chang 2006
N=715

Multicentre;
international
(incl. Europe, N

99% HBeAg positive;
Treatment-naïve and
previously treated (16%)

End of 48 weeks
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Comparison

Included
studies (N)

Entecavir versus
lamivudine

Outcomes:
times reported
and thresholds

Setting
and S America,
Asia, Australia)

Study population
adults

Ren 2007
(N=42)

China

Nucleoside analogue naïve

End of 48 weeks

Entecavir versus
lamivudine

Yao 2007A
(N=519)

Multicentre;
China

Mixed population: HBeAg (+)
and (-)
(largely positive; >85%);
nucleos(t)ide-naïve adults;
reported separately

End of 48 weeks

Entecavir versus
lamivudine

Shindo 2009A
(N=68)

Japan

Mixed population: HBeAg (+)
and (-) (largely positive;
>85%); nucleos(t)ide-naïve
adults

End of 22 weeks

Entecavir plus
tenofovir versus
entecavir

Lok 2012-11-22
38
N=379

Multicentre;
international

70% HBeAg +; treatment
naïve

End of 96 weeks
of treatment

Lamivudine (52
weeks) versus
Interferon
alpha-2a/2b
(placebo 8
weeks then IFN
16 weeks)
versus
lamivudine 8
weeks then Lam
+ IFN 16 weeks

Schalm 2000
Lam (N=82); IFN
(N=69) and
IFN+Lam (N=75)

Multicentre (51
centres in 15
countries)

Mixed population: HBeAg (+)
and (-) (largely positive; 99%);
not treated with IFN or
antiviral in the last 6 months

End of 52 weeks
of treatment
and week 64
(follow up)

Lamivudine
(N=272) versus
pegylated
alpha-2a
(N=271) versus
Pegylated
alpha-2a + LAM
(N=271)

Lau 2005
(N=814)

Multicentre;
international (67
sites in 16
countries)

Treatment-naïve and
previously treated people
(12% prior IFN and 13% prior
LAM treatment)

End of 48 weeks
and 24 weeks
follow up

Telbivudine
versus adefovir

Chan 2007
(N=90)

16 outpatient
clinics in HK,
Australia, Canada,
France, Korea,
Singapore,
Taiwan, Thailand
the USA

Treatment naïve

End of 52 weeks

Telbivudine
versus entecavir

Suh 2010
(N=44)

Multicentre;
Korea

Treatment naïve

End of 12 weeks
of treatment

Telbivudine
versus entecavir

Zheng 2010
(N=131)

China

Nucleos(t)ide-naïve Chinese
people

End of 24 weeks

Telbivudine

Liaw 2009 and

Multi centre (112

Nucleos(t)ide-naïve people

52 weeks and
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Telbivudi
ne + lamivudine
(N=41) vs
telbivudine
(N=44) vs
lamivudine
(N=19)

Lai 2005
(N=104)

International



Ayaz 2006
(IFN alpha-2a, 9
MU)
(N=68)

Turkey

Interfero
n alpha-2a +
lamivudine
versus
interferon
alpha-2a

Comparison
versus
lamivudine

Included
studies (N)
Lai 2007 (52
weeks)
(N=921)
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End of 52 weeks

Nucleos(t)ide-naïve people

Treatment naïve

End of 1 year
treatment and 6
months’ follow
up

Setting
centres in 20
countries)

Study population

Outcomes:
times reported
and thresholds
End of 104
weeks

Telbivudine
versus
lamivudine

Hou 2008A
(N=290)

China

Nucleos(t)ide-naïve people

End of 52 weeks

Tenofovir
versus adefovir

Marcellin 2008
N=266 (Study
103)

Multicentre;
international (106
clinical sites in 15
countries)

Majority nucleos(t)ide-naïve
people
(4.5% previously treated
people with nucleos(t)ides)

End of 48 weeks

Emtricitabine +
tenofovir versus
tenofovir

Berg 2010
(N=105)

International
multi-centre

Mixed population of HBeAg
(+) and (-) (largely positive
(>70%)); 58% of the sample
had previous LAM use

End of 48 weeks

Adefovir +
lamivudine
versus
lamivudine

Sung 2008
(N=115)

International
multicentre

Nucleos(t)ide-naïve adults

End of 52 weeks
and 104 weeks
of treatment

Interferon
alpha-2a/ 2b +
lamivudine
versus
interferon
alpha-2a/2b

Cindoruk 2002
(IFN alpha,
9MU)
(N=100)

Turkey

Treatment naïve

End of 6 months
treatment and 6
months’ follow
up

Interferon
alpha-2b +
lamivudine
versus
interferon
alpha-2b

Yalcin 2003
(IFN a2b, 10
MU)
(N=49)

Turkey

Treatment naïve

End of 1 year
treatment and
min. 1 year
follow up
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Interfero
n alpha-2b +
lamivudine
versus
lamivudine

Jang 2004 –
long term
therapy
(IFN alpha,
5MU)
(N=83)

Korea


Interfero
n alpha-2a /2b +
lamivudine
versus
lamivudine

Yuki 2008
(IFN alpha, 6
MU)
(N=64)
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Unresponsive to IFN alpha-2b
treatment

6, 12, 24 and 36
months’ follow
up

Japan

Perinatally transmitted people
with genotype B and C
Mixed HBeAg (+) and (-)
people – largely HBeAg (+)
Small % previously treated
with IFN.

End of 1 year
treatment

Chan 2005
(Chan 2005A
long-term
follow up study)
(N=100)

Hong Kong, China

Treatment-naïve people

At the end of 52
weeks of
treatment, 24
weeks’ follow
up and longterm follow up
(mean 117
weeks for
combination
therapy and 124
weeks for
monotherapy)


Peg
interferon
alpha-2b +
lamivudine
versus peg IFN
alpha-2b

Janssen 2005
(N=307)

Multinational

Some people had received
previous IFN (21%) or
lamivudine (13%) therapy

At the end of 52
weeks of
treatment and
26 weeks follow
up

Interferon
alpha-2b +
lamivudine (24
weeks) versus
lamivudine (52
weeks)

Barbaro 2001
(IFNα-2b)
(N=151)

Italy

Some were non-responders to
previous treatment with IFNα2b.
4–5% in each group had
cirrhosis at baseline

At 24/52 weeks
of treatment
and 12 months’
follow up

Lamivudine (24
weeks) +
interferon α 2b
(16 weeks from
week 9) versus
placebo (52
weeks)

Schiff 2003
(N=119)

Multinational

Hepatitis B e antigen (HBeAg)positive CHB who had failed
interferon therapy previously

At 52 weeks

Lamivudine (24
weeks) +
interferon α 2b
(16 weeks from
week 9) versus
lamivudine (52
weeks)

Schiff 2003
(N=182)

Multinational

Hepatitis B e antigen (HBeAg)
positive CHB who had failed
interferon therapy previously

At 52 weeks


Peg
interferon
alpha-2b +
lamivudine
versus
lamivudine

Mixed ethnicity
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Table 3.

HBeAg-positive or -negative or mixed population lamivudine-refractory or -resistant
patients with CHB

Comparison

Included
studies (N)

Entecavir versus
placebo

Outcomes:
times reported

Setting

Study population

Yao 2007
(N=145)

China (5 centres)

Mixed population: HBeAg (+)
and (-) (largely positive; 90%);
previously treated with
lamivudine with 42% of the
sample with lamivudine
resistance

End of 12 weeks

Adefovir +
Llamivudine
versus adefovir
versus
lamivudine

Peters 2004
(N=39)

International
multi-centre

Lamivudine resistant HBeAg
positive

End of 48 weeks
of treatment

Lamivudine +
adefovir versus
lamivudine +
placebo

Perrillo 2004
(N=95)

Lamivudine +
adefovir versus
lamivudine +
placebo

Perillo 2011
(follow up study
of Perrillo 2004)
(N=116)

International
multi-centre

Lamivudine +
adefovir versus
adefovir

Vassiliadis 2010

Greece

Table 4.

Some patient were previously
treated with lamivudine
International
multi-centre

Lamivudine resistant HBeAgpositive

End of 52 weeks
of treatment:

Previously treated with
lamivudine
Lamivudine resistant
Previously treated with
lamivudine
Lamivudine resistant HBeAgnegative

Additional 52
weeks of
treatment
12, 24, 36 and
48 months of
treatment

Monotherapies and combination therapies for HBeAg-negative people with chronic
hepatitis B

Comparison

Included
studies (N=)

Setting

Study population

Outcomes

Adefovir versus
placebo

Hadziyannis
2003
(N=185)

Multicentre,
International
(incl. Canada,
Europe, Israel,
Australia, Taiwan
and Singapore)

Treatment naïve
and previously
treated with IFNalpha (41%)

End of 48 weeks

Lamivudine
versus placebo

Tassopoulos
1999
(N=125)

Multinational

Treatment naïve
and previously
treated people

End of 24 weeks

Chan 2007c
(N=139)

Hong Kong and
China

Treatment naïve
people

Outcomes reported at the
end of 104 weeks and 6
months post-treatment
follow up

Lai 2006
(N=638)

Multicentre;
international
(incl. Europe,
Middle East, Asia,

Nucleoside
analogue-naïve
people

Outcomes reported at the
end of 48 weeks

Entecavir versus
lamivudine
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Comparison

Included
studies (N=)

Setting
Australia, N and S
America)

Study population

Outcomes

Entecavir versus
lamivudine

Yao 2007A

Multicentre;
China

Mixed
population:
HBeAg (+) and (-)
(largely positive;
>85%);
nucleos(t)idenaïve adults;
reported
separately

End of 48 weeks

Lamivudine
versus
pegylated
interferon-alpha
versus
Pegylated
interferon-alpha
+ lamivudine

Marcellin 2004
(N=537)

Multicentre; 54
sites in 13
countries

Treatment-naïve
and a minority
previously treated
people

End 48 weeks and 24 weeks’
follow up

Telbivudine
versus
lamivudine

Hou 2008 A
(N=44)

China

Nucleos(t)idenaïve people

End of 52 weeks

Telbivudine
versus
lamivudine

Lai 2007 (same
study as Liaw
2009)
(N=446)

Multi centre (112
centres in 20
countries)

Nucleos(t)idenaïve people

Outcomes reported at the
end of 52 weeks and 104
weeks

Tenofovir
versus adefovir

Marcellin 2008
(N=375) (Study
102)

Multicentre;
international (106
clinical sites in 15
countries)

Predominantly
White and Asian
Minority
previously treated
people

Outcomes reported at the
end of 48 weeks
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Interfero
n alpha-2b+
lamivudine
versus
lamivudine

Akarca 2004
(N=80)

Turkey



Interfero
n alpha-2b+
lamivudine
versus
lamivudine

Economou 2005



Interfero
n alpha+
lamivudine
versus
lamivudine



Interfero
n alpha-2a +
lamivudine
versus
lamivudine
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Minority had
received previous
interferon but
nucleos(t)ide
analogue naïve

24 weeks of randomized
therapy, then interferon
stopped in combination
group; follow up up to 96
weeks (both groups still on
lamivudine through 96
weeks)

Multicentre;
Greece

Some (around
50%) previously
treated with IFN;
none had
received other
antivirals

Outcomes reported at the
end of 24 months of
treatment and 6 months’
follow up afterwards

Santantonio
2002
(N=50)

Italy

Some (around
40%) previously
treated with
interferon

Outcomes reported at the
end of 12 months of
treatment and 6 months’
follow up

Yurdaydin 2005

Turkey

Treatment naive

12 months treatment

Pegylated
interferon
alpha-2a +
adefovir versus
pegylated
interferon
alpha-2a

Piccolo 2008

Italy

HBeAg-negative

End of treatment at 48
weeks and follow up 24
weeks later

Pegylated
interferon
alpha-2b +
lamivudine
versus
pegylated
interferon
alpha-2b

Kaymakoglu
2007
(N=48)

Turkey

HBeAg-negative

End of treatment at 48
weeks and follow up 24
weeks later

Pegylated
interferon
alpha-2b +
lamivudine
versus
pegylated
interferon
alpha-2b

Papadopoulos
2009
(N=126)

Greece

HBeAg-negative

End of treatment at 48
weeks and follow up 24
weeks later

Table 5.

Monotherapies and combination therapies for people with chronic hepatitis B
coinfected with hepatitis delta virus or HIV

Comparison

Included
studies (N=)

Setting

Study population

Outcomes

Nucleos(t)ide-naïve population
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Comparison

Included
studies (N=)

Setting

Study population

Outcomes

Interferon
alpha-2a versus
no treatment

Farci 1994
(N=42)

Outcomes reported at the
end of 48 weeks and at 6
months, 32 months and 12
years follow up.
Threshold <400 copies/mL

Interferon alpha
-2b versus no
treatment

Rosina 1991
(N=61)

Outcomes reported at the
end of 12 months and after
12 months’ follow up

Peginterferon
alfa-2a plus
adefovir versus
peginterferon
alfa-2a

Wedemeyer
2011
(N=31)

Interferon alfa2b plus
lamivudine
versus
interferon alfa2b

Canbakan 2006
(N=26)

Outcomes reported at the
end of 48 weeks and at 96
weeks’ follow up

Interferon alfa2a plus
lamivudine
versus
lamivudine

Yurdaydin 2008
(N=26)

Outcomes reported at the
end of 12 months and 6
months’ follow up

Lamivudine
versus placebo

Niro 2005

Table 6.

Not stated
(abstract only)

Italy and
Germany

HBV and HDV
coinfection

HBV and HDV
coninfected, most
HBeAg-negative

Outcomes reported at the
end of 48 weeks and after
24 weeks’ follow up

End of 52 weeks
randomized treatment

Monotherapies and combination therapies for children with chronic hepatitis B

Comparison

Included
studies (N=)

Adefovir versus
placebo

Lamivudine
versus placebo

Setting

Study population

Outcomes

Jonas 2008
(N=173)

USA and Europe

Predominantly
White and Asian
children; around
50% previously
treated

Outcomes reported at the
end of 48 weeks’ treatment:
HBV DNA, ALT,
seroconversion

Jonas 2002
(N=288)

North America,
South America
and Europe

Predominantly
White and Asian
children; around
45% no response
to previous
treatment with
interferon

Outcomes reported at the
end of 52 weeks’ treatment:
HBV DNA, ALT,
seroconversion
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Interfero
n alpha-2a +
lamivudine
versus
Interferon
alpha-2b +
lamivudine

Comparison

Ozgenc 2004
(N=63)

Included
studies (N=)

Turkey

WHO/HIV/2015.38
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Ethnicity not
stated

Outcomes reported at the
end of 6 months
combination treatment then
6 months lamivudine alone:
HBV DNA, ALT, HBeAg
clearance and antiHBeseroconversion, AntiHBs seroconversion

Setting

Study population

Outcomes

Interferon
alpha-2b versus
no treatment

Sokal 1998
(N=149)

Belgium, France,
Canada, and the
United States

Predominantly
White children;
no antivirals in
last 12 months

Outcomes reported at the
end of 24 weeks’ treatment
and follow up 24 weeks
later (week 48): HBV DNA,
ALT, loss of HBeAG, loss of
HBsAg

Interferon
alpha-2b +
lamivudine for 6
months versus
Interferon
alpha-2b +
lamivudine for
12 months

Dikici 2001
(N=57)

Turkey

Ethnicity not
stated

Outcomes reported at the
end of combination
treatment (6 or 12 months)
and after 6 months’ follow
up with no treatment:
HBeAg/Anti-HBe
seroconversion, clearance of
HBV DNA and normalization
of ALT

Summary characteristics of included studies with sequential treatments
Table 7.

HBeAg-positive treatment-naïve patients with CHB

Comparison

Included studies

Sequential treatment of
lamivudine followed by
pegylated interferon alpha-2b
versus sequential treatment
of placebo followed by
pegylated interferon alpha-2b

Sarin 2007

Sequentialtreatment of
lamivudine followed by
lamivudine plus interferon
alpha combination therapy
versus continuing lamivudine

Sarin 2005

Sequential treatment with
adfeovir then telbivudine
versus telbivudine alone or
adefovir alone

Chan 2007

Table 8.

Study population
Treatment naïve
HBeAg-positive
patients

Treatment naïve
HBeAg-positive
patients with
histologically
proven CHB and
ALT <1.5 x ULN
6,21

Treatment naive

Outcomes
Assessed at the end of 28 weeks
of treatment and 24 weeks follow
up.

Assessed at 52 the end of weeks
of treatment and 24 weeks follow
up.

Assessed at the end of 52 weeks
of treatment

HBeAg-positive interferon-naïve patients with CHB

Comparison

Included studies

Study population

Outcomes
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Comparison

Included studies

Sequential treatment of
interferon alpha followed by
interferon alpha plus
lamivudine combination
treatment followed by
lamivudine alone versus
lamivudine alone

Hasan 2003

Table 9.

Study population

Outcomes

HBeAg-positive
CHB infection. All
patients were
interferon naïve.

Assessed at the end of 48 weeks
of treatment and 52 weeks’
follow up.

HBeAg-positive previously treated with lamivudine patients with CHB

Comparison

Included studies

Switching from lamivudine to
adefovir monotherapy versus
combination treatment of
lamivudine plus adefovir for
three months then adefovir
monotherapy

Hann 2010

Study population
Patients with CHB
receiving
lamivudine
therapy for ≥ 6
months; HBeAgpositive or
negative.

Outcomes
Assessed at the end of 12 months
of treatment

Table 10. HBeAg-positive lamivudine-refractory or -resistant patients with CHB
Comparison

Included studies

Study population

Outcomes

Switching from lamivudine to
entecavir versus continuing
lamivudine

Sherman 2006

Lamivudinerefractory
patients, HBeAgpositive

Assessed at the end of 52 weeks
of treatment

Switching from lamivudine
totelbivudine versus
continuing lamivudine

Safadi 2011

Switching from lamivudine
alone to combination
treatment of lamivudine plus
adefovir versus switching
from lamivudine to entecavir

Ryu 2010

Lamvidune
resistant patients,
HBeAg-positive

Assessed at the end of 12 months
of treatment

Switch from lamivudine to
entecavir versus remain on
lamivudine

Chang 2005A

Lamvidune
resistant patients,
majority HBeAgpositive

24 and 48 weeks

Entecavir + adefovir or
continue lamivudine +
adefovir

Lim 2012

Lamvidune
resistant patients,
majority HBeAgpositive

At the end of 52 weeks of
treatment

Chronic hepatitis
B patients who
exhibited
persistent
viraemia under
lamivudine
therapy, HBeAgpositive

Assessed at the end of 52 weeks
of treatment
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Table 11. HBeAg-negative antiviral-naïve patients with chronic hepatitis B
Comparison

Included studies

Study population

Outcomes

Shi 2006

Chinese patients
previously
untreated with
antiviral agents

Assessed at the end of 48 weeks
of treatment and 24 weeks of
follow up

Sequential treatment
ofIamivudine alone followed
by combination treatment of
lamivudine plus interferon
alpha-2b followed by
interferon alpha-2b alone
versus lamivudine alone

Table 12. HBeAg-negative lamivudine-resistant patients with chronic hepatitis B
Comparison

Included studies

Study population

Outcomes

Switching from lamivudine to
adefovirmonotherapy versus
combination treatment of
lamivudine plus adefovir

Akyildiz 2007

Patients with
lamivudineresistant hepatitis
B virus (HBV)
infection

Assessed at the end of 3 months
of treatment and at 3 and 9
months’ follow up
 undetectable HBV DNA levels
(<2000 copies/mL)
 ALT normalization

Switching from lamivudine
plus adefovir combination
therapy to adefovir
monotherapy versus
continuing combination
therapy of lamivudine plus
adefovir

Aizawa 2010

Lamivudine
resistant patients
who responded
to LAM plus ADV
combination
therapy

Assessed at 12, 24 and 30 months
after randomization

Switching from lamivudine
alone to combination
treatment of lamivudine plus
adefovir versus switching
from lamivudine to adefovir
monotherapy

Rapti 2007

Lamivudine
resistant patients

Assessed at the end of12 months
treatment

Switching from lamivudine
totelbivudine versus
continuing lamivudine

Safadi 2011

Chronic hepatitis
B patients who
exhibited
persistent
viraemia under
lamivudine
therapy, HBeAg
positive

Assessed at the end of 52 weeks
of treatment

Table 13. HBeAg-negative patients with chronic hepatitis B responders to previous treatment
with lamivudine
Comparison

Included studies

Study population

Outcomes
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Comparison

Included studies

Switching from lamivudine to
entecavir versus continuing
lamivudine

Matsuura 2011

Study population
Patients
responded (HBV
DNA of less than
2.6 log
copies/mL) to
previous
treatmentwith
lamivudine for
more than 3 years

Outcomes
Assessed at the end of mean 24
months’ follow up

Table 14. HBeAg-negative patients with chronic hepatitis B previously treated with entecavir and
undetectable HBV DNA
Comparison

Included studies

Study population

Outcomes

Switching from entecavir to
lamivudine alone versus
continuing entecavir

Fung 2011

Patients
previously treated
with entecavir
and undetectable
HBV DNA

Assessed at the end of 96 weeks
of treatment

Table 15. Children with chronic hepatitis B
Comparison

Included studies

Study population

Outcomes

Switching from interferon
alpha plus lamivudine to
lamivudine alone versus
sequential treatment of
lamivudine alone followed by
interferon alpha plus
lamivudine followed by
lamivudine alone

Dikici 2002

Aged between 4
and 14 years

Assessed at the end of treatment
and at 6 months’ follow up:
 HBeAg loss
 HBeAg seroconversion
 Undetectable HBV DNA
 HBsAg seroconversion
 ALT normalization

Interferon alpha versus
sequential treatment of
lamivudine alone followed by
interferon alpha plus
lamivudine

Dikici 2004

Aged between 3
and 15 years

Assessed at the end of 6 months
of treatment and at 6 and 12
months’ follow up:
 HBeAg loss
 HBeAg seroconversion
 Undetectable HBV DNA
 HBsAg seroconversion
 ALT normalization

Kansu 2006

Aged between 2
and 18 years

Assessed at 12, 18 and 24
months:
 ALT normalization
 AntiHBe seroconversion
 undetectable HBV DNA (<5

Switching from interferon
alpha plus lamivudine to
lamivudine alone versus
sequential treatment of
lamivudine alone followed by
interferon alpha plus
lamivudine followed by
lamivudine alone
Lamivudine + interferon
simultaneously for 6 months,
then continuing lamivudine
until seroconversion + 6
months, or to 24 months for
breakthrough or non-
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Comparison
response versus lamivudine
for 2 months, then add
interferon for 6 months;
lamivudine continued until
seroconversion + 6 months, or
to 24 months for
breakthrough or nonresponse

Included studies

Study population

Outcomes
pg/mL)
 Breakthrough (serum HBV DNA
>5 pg/mL on two successive
determinations after it had
been undetectable, while still
on treatment
 Anti-HBs
 Incidence of resistance (YMDD
mutations)
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Pharmacological monotherapies and combination therapies in achieving remission of the activity of CHB infection for HBeAg-positive adults
Nucleos(t)ide-naïve adults with HBeAg-positive CHB
Comparison of adefovir versus placebo
Table 16. Adefovir versus placebo – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Adefovir
Frequency (%)/
mean (SD)

Placebo
Frequency
(%)/mean
(SD)

3.57 (1.64)

0.98 (1.32)

Relative
Risk
(95% CI)

Quality
Absolute

HBV DNA reduction (log10 copies/mL) (assessed at the end of 48 weeks of treatment)
Marcellin
2003

1 RCT

No serious
limitations

No serious
inconsistenc
y

No serious
indirectness

No serious
imprecision

MD 2.59
higher (2.27
to 2.91
higher)

HIGH

% of people with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks of treatment)
Marcellin
2003

1 RCT

No serious
limitations

No serious
inconsistenc
y

No serious
indirectness

No serious
imprecision

36/171 (21.1%)

0/167 (0%)

Peto OR
9.08 (4.55
to 18.10)

210 more
per 1000
(from 150
more to 270
more)

HIGH

No serious
imprecision

41/171
(24%)

17/161
(10.6%)

RR 2.27
(1.35 to
3.83)

134 more
per 1000
(from 37
more to 299
more)

HIGH

% of people with HBeAg loss (assessed at the end of 48 weeks of treatment)
Marcellin
2003

1 RCT

No serious
limitations

No serious
inconsistenc
y

No serious
indirectness
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Adefovir
Frequency (%)/
mean (SD)

Placebo
Frequency
(%)/mean
(SD)

Relative
Risk
(95% CI)

Absolute

serious
imprecision

20/171
(11.7%)

9/161
(5.6%)

RR 2.09
(0.98 to
4.46)

61 more per
1000 (from
1 fewer to
193 more)

MODERATE

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Marcellin
1 RCT- double
no serious
no serious
no serious
no serious
2003
blinded
limitations
inconsistency indirectness imprecision

81/168
(48.2%)

26/164
(15.9%)

RR 3.04
(2.07 to
4.47)

323 more
per 1000
(from 170
more to 550
more)

HIGH

89/168
(53%)

41/161
(25.5%)

RR 2.08
(1.54 to
2.81)

275 more
per 1000
(from 138
more to 461
more)

HIGH

% of people with HBeAg seroconversion (assessed at the end of 48 weeks of treatment)
Marcellin
2003

1 RCT- double
blinded

no serious
limitations

no serious
inconsistenc
y

no serious
indirectness

(a)

% of people with histological improvement (assessed at the end of 48 weeks of treatment)
Marcellin
2003

(a)

1 RCT- double
blinded

no serious
limitations

no serious
inconsistenc
y

no serious
indirectness

no serious
imprecision

Confidence interval is consistent with two clinical decisions; no appreciable harm or benefit, appreciable benefit.

(b)

Confidence interval is consistent with three clinical decisions; no appreciable harm or benefit, appreciable benefit, appeciable harm.
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Comparison of lamivudine versus placebo
Table 17. Lamivudine versus placebo – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Desi
gn

No. of patients
Risk
of
bias

Inconsistency

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Lamivudine

Effect
Place
bo

Relative
(95% CI)

Absolute
Quality

% of patients with undetectable HBV DNA (<1.6 pg/mL) at the end of treatment
4: Dienstag
1999, Lai
1998,
Schiff
2003, Yao
1999

RCT
s

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

380/606
(62.7%)

37/2
92
(12.
7%)

RR 4.63
(3.37 to
6.36)

460 more per 1000
(from 300 more to 679
more)

MODERATE

23/1
93
(11.
9%)

RR 3.14
(2.08 to
4.75)

255 more per 1000
(from 129 more to 447
more)

MODERATE

270/293
(92.2%)

14/9
9
(14.
1%)

RR 6.52
(4.01 to
10.6)

781 more per 1000
(from 426 more to
1000 more)

MODERATE

104/606
(17.2%)

23/2
89

RR 2.5
(1.64 to

119 more per 1000
(from 51 more to 225

% of patients with undetectable HBV DNA (<1.6 pg/mL) at the end of treatment – 52-week treatment
3: Dienstag
1999, Lai
1998,
Schiff 2003

RCT
s

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

110/313
(35.1%)

% of patients with undetectable HBV DNA (<1.6 pg/mL) at the end of treatment – 12-week treatment
1: Yao
1999

RCT

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

Loss of serum HBeAg (end of treatment)
4:
Dienstag

RCTs

serio
1
us

no serious
inconsistency

MODERATE
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Quality assessment
No. of
studies

Desi
gn

No. of patients
Risk
of
bias

Inconsistency

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Lamivudine

Effect
Place
bo

Relative
(95% CI)

Absolute
Quality

1999, Lai
1998,
Schiff
2003,
Yao 1999

(8%)

3.83)

more)

81/322
(25.2%)

18/1
95
(9.2
%)

RR 2.85
(1.76 to
4.61)

171 more per 1000
(from 70 more to 333
more)

MODERATE

23/284
(8.1%)

5/94
(5.3
%)

RR 1.52
(0.6 to
3.89)

28 more per 1000
(from 21 fewer to 154
more)

LOW

81/595
(13.6%)

20/2
86
(7%)

RR 2.02
(1.27 to
3.23)

71 more per 1000
(from 19 more to 156
more)

MODERATE

52/311
(16.7%)

14/1
92

RR 2.25
(1.28 to

91 more per 1000
(from 20 more to 214

Loss of serum HBeAg (end of treatment) – 52-week treatment
3:
Dienstag
1999, Lai
1998,
Schiff
2003

RCTs

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

Loss of serum HBeAg (end of treatment) – 12-week treatment
1: Yao
1999

RCT

serio
1
us

no serious
inconsistency

2

no serious
indirectness

serious

no serious
indirectness

no serious
imprecision

none

HBeAg seroconversion (end of treatment)
4:
Dienstag
1999, Lai
1998,
Schiff
2003,
Yao 1999

RCTs

serio
1
us

no serious
inconsistency

none

HBeAg seroconversion (end of treatment) – 52-week treatment
3:
Dienstag

RCTs

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

MODERATE
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Quality assessment
No. of
studies

Desi
gn

No. of patients
Risk
of
bias

Inconsistency

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Lamivudine

Effect
Place
bo

Relative
(95% CI)

Absolute
Quality

1999, Lai
1998,
Schiff
2003

(7.3
%)

3.93)

more)

29/284
(10.2%)

6/94
(6.4
%)

RR 1.6
(0.69 to
3.73)

38 more per 1000 (from
20 fewer to 174 more)

LOW

15/293
(5.1%)

4/99
(4%)

RR 1.27
(0.43 to
3.73)

11 more per 1000 (from
23 fewer to 110 more)

LOW

15/293
(5.1%)

4/99
(4%)

RR 1.27
(0.43 to
3.73)

11 more per 1000 (from
23 fewer to 110 more)

LOW

176/328
(53.7%)

48/1
99
(24.
1%)

RR 2.2
(1.68 to
2.88)

289 more per 1000
(from 164 more to 453
more)

176/328
(53.7%)

48/1
99

RR 2.2
(1.68 to

289 more per 1000
(from 164 more to 453

HBeAg seroconversion (end of treatment) – 12-week treatment
1: Yao
1999

RCT

serio
1
us

no serious
inconsistency

2

no serious
indirectness

serious

no serious
indirectness

serious

none

HBsAg seroconversion (end of treatment)
1: Yao
1999

RCT

serio
1
us

no serious
inconsistency

2

none

HBsAg seroconversion (end of treatment) – 12-week treatment
1: Yao
1999

RCT

serio
1
us

no serious
inconsistency

2

no serious
indirectness

serious

no serious
indirectness

no serious
imprecision

none

Histological improvement (end of treatment)
3:
Dienstag
1999, Lai
1998,
Schiff
2003

RCTs

serio
1
us

no serious
inconsistency

none

MODERATE

Histological improvement (end of treatment) – 52-week treatment
3:
Dienstag

RCTs

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

MODERATE
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Quality assessment
No. of
studies

Desi
gn

No. of patients
Risk
of
bias

Inconsistency

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Lamivudine

Effect
Place
bo

Relative
(95% CI)

Absolute
Quality

1999, Lai
1998,
Schiff
2003

(24.
1%)

2.88)

more)

34/187
(18.2%)

0/14
3
(0%)

RR 30.18
(4.33 to
210.19)

-

34/187
(18.2%)

0/14
3
(0%)

RR 30.18
(4.33 to
210.19)

-

237/427
(55.5%)

39/2
23
(17.
5%)

RR 2.91
(2.18 to
3.89)

334 more per 1000
(from 206 more to 505
more)

MODERATE

146/276
(52.9%)

25/1
72
(14.
5%)

RR 3.39
(2.34 to
4.9)

347 more per 1000
(from 195 more to 567
more)

MODERATE

Genotypic mutation (end of treatment)
2:
Dienstag
1999, Lai
1998

RCTs

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

MODERATE

Genotypic mutation (end of treatment) – 52-week treatment
2:
Dienstag
1999, Lai
1998

RCTs

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
imprecision

none

MODERATE

ALT normalization (end of treatment)
4:
Dienstag
1999, Lai
1998,
Schiff
2003,
Yao 1999

RCTs

serio
1
us

no serious
inconsistency

ALT normalization (end of treatment) – 52-week treatment
3:
Dienstag
1999, Lai
1998,

RCTs

serio
1
us

no serious
inconsistency

no serious
indirectness

66 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015

Quality assessment
No. of
studies

Desi
gn

No. of patients
Risk
of
bias

Inconsistency

Indirectnes
s

Imprecisio
n

Effect

Other
consideratio
ns

Lamivudine

Place
bo

Relative
(95% CI)

Absolute

none

91/151
(60.3%)

14/5
1
(27.
5%)

RR 2.2
(1.38 to
3.49)

329 more per 1000
(from 104 more to 684
more)

MODERATE

11/63
(17.5%)

6/69
(8.7
%)

RR 2.01
(0.79 to
5.11)

88 more per 1000
(from 18 fewer to 357
more)

LOW

19/66
(28.8%)

11/7
1
(15.
5%)

RR 1.86
(0.96 to
3.6)

133 more per 1000
(from 6 fewer to 403
more)

LOW

1/66
(1.5%)

0/71
(0%)

OR 3.27
(0.13 to
81.81)

-

17/52
(32.7%)

16/5
3
(30.
2%)

RR 1.08
(0.62 to
1.91)

24 more per 1000
(from 115 fewer to 275
more)

Quality

Schiff
2003
ALT normalization (end of treatment) – 12-week treatment
1: Yao
1999

RCT

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

no serious
indirectness

serious

no serious
indirectness

serious

no serious
indirectness

serious

HBeAg seroconversion (16 weeks’ follow up)
1:
Dienstag
1999

RCT

serio
1
us

no serious
inconsistency

2

none

Loss of serum HBeAg (16 weeks’ follow up)
1:
Dienstag
1999

RCT

serio
1
us

no serious
inconsistency

3

none

Loss of serum HBsAg (16 weeks’ follow up)
1:
Dienstag
1999

RCT

serio
1
us

no serious
inconsistency

2

none

LOW

% of patients with undetectable HBV DNA (<1.6 pg/mL) 16 weeks’ follow up
1:
Dienstag
1999

RCT

serio
1
us

no serious
inconsistency

no serious
indirectness

2

serious

none

LOW

% of patients with undetectable HBV DNA (<1.6 pg/mL) 16 weeks’ follow up
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Quality assessment
No. of
studies
1:
Dienstag
1999

Desi
gn
RCT

No. of patients
Risk
of
bias
serio
1
us

Inconsistency

no serious
inconsistency

Indirectnes
s

Imprecisio
n

no serious
indirectness

2

serious

Other
consideratio
ns

Lamivudine

none

17/52
(32.7%)

Effect
Place
bo

Relative
(95% CI)

Absolute
Quality

16/5
3
(30.
2%)

RR 1.08
(0.62 to
1.91)

24 more per 1000
(from 115 fewer to 275
more)

LOW

1

Randomization and allocation concealment not stated
Confidence interval compatible with three treatment decisions: benefit, no benefit or harm, or harm
3
Confidence interval compatible with two clinical decisions: no benefit or harm, or benefit
2

Follow-up studies (Leung, 2001, Chang 2004A)
People with chronic HBeAg-positive hepatitis B who received lamivudine 100 mg daily in the 1 year double-blinded trial (Lai 1998) entered a follow-up study
for up to 4 years treatment with lamivudine; 58 and 49 people entered the 3- and 4-year follow ups, respectively.
The following table shows the comparative analysis of outcomes assessed at the end of 1 year of double-blinded trial, at 3 and 4-year follow ups.
Table 18. Outcomes assessed at the end of first year RCT and at the end of 3- and 4-year follow ups with lamivudine
People received lamivudine for 1
year

People received lamivudine up to
3 years

People received lamivudine up to
4 years

% of people with detectable HBV DNA (≥1000
copies/mL)

55/117 (47%)

41/51 (80%)

Not reported

% of people with HBeAg seroconversion

33/303 (10.9%)

23/58 (40%)

27/58 (46.6%)

% of people with HBeAg loss

21/66 (31.8%)

0%

0%

% of people with ALT normalization

95/161 (59%)

29/45 (64%)

31/45 (69%)

Outcomes
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People received lamivudine for 1
year

Outcomes
% of people with improvement in liver histology (≥
point decrease in Knodell HAI score)
Incidence of resistance

-

People received lamivudine up to
3 years

People received lamivudine up to
4 years

9/13 (69%)a

9/13 (69%)a

27/51 (53%)

39/51 (76.4%)

a

Only 13 people had available biopsies at baseline.
b
The figures in this column include the people who experienced these outcomes during the 4-year follow up, so the values are cumulative of the experience of people after 4 years of
treatment with lamivudine.

Table 19. Lamivudine versus placebo (severe cirrhosis but not decompensation) – clinical study characteristics and clinical summary of findings

Quality assessment
No. of
studies

Design

No. of patients
Risk
of bias

Inconsistency

Effect

Indirect
ness

Imprecision

Other
consideration

Lamivudine
versus placebo

Con
trol

Relative
(95% CI)

Absolute

Qualit
y

2

no serious
imprecision

None

209/430
(48.6%)

11/
214
(5.1
%)

RR 9.46
(5.27 to
16.95)

435 more per 1000
(from 219 more to 820
more)

Resistance mutation at the end of follow up
1: Liaw
2004

randomiz
ed trials

seriou
1
s

no serious
inconsistency

serious

LOW
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Comparison of interferon versus lamivudine
Table 20. Interferon versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design

Risk
of
bias

Inconsistency

Indirectness

Imprecision

No. of patients

Effect

Other
consideration
s

Interf
eron

Relative
(95% CI)

none

12/64
(18.8
%)

14/80
(17.5%)

RR 1.07
(0.53 to
2.15)

12 more per 1000
(from 82 fewer to 201
more)

LOW

25/54
(46.3
%)

31/63
(49.2%)

RR 0.94
(0.64 to
1.38)

30 fewer per 1000
(from 177 fewer to
187 more)

LOW

13/56
(23.2
%)

14/60
(23.3%)

RR 0.99
(0.51 to
1.93)

2 fewer per 1000
(from 114 fewer to
217 more)

LOW

16/55
(29.1
%)

36/60
(60%)

RR 0.48
(0.31 to
0.77)

312 fewer per 1000
(from 138 fewer to
414 fewer)

MODERAT
E

16/55
(29.1
%)

33/58
(56.9%)

RR 0.51
(0.32 to
0.82)

279 fewer per 1000
(from 102 fewer to
387 fewer)

MODERAT
E

Lamivu
dine

Absolute
Quality

HBeAg seroconversion at week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

no serious
indirectness

serious

Histological response at week 52
1:
Schalm
2000

randomiz
ed trials

2

seriou
1
s

no serious
inconsistency

no serious
indirectness

serious

none

seriou
1
s

no serious
inconsistency

no serious
indirectness

serious

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

HBeAg loss at week 52
1:
Schalm
2000

randomiz
ed trials

2

none

Undetectable HBV DNA at week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

ALT normalization at week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

HBeAg seroconversion at week 64
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Quality assessment
No. of
studies
1:
Schalm
2000

Design

randomiz
ed trials

Risk
of
bias

Inconsistency

Indirectness

Imprecision

2

seriou
1
s

no serious
inconsistency

no serious
indirectness

serious

seriou
1
s

no serious
inconsistency

no serious
indirectness

serious

no serious
inconsistency

no serious
indirectness

serious

no serious
inconsistency

no serious
indirectness

serious

No. of patients

Effect

Other
consideration
s

Interf
eron

Relative
(95% CI)

none

14/64
(21.9
%)

16/80
(20%)

RR 1.09
(0.58 to
2.07)

18 more per 1000
(from 84 fewer to 214
more)

LOW

14/48
(29.2
%)

13/62
(21%)

RR 1.39
(0.72 to
2.68)

82 more per 1000
(from 59 fewer to 352
more)

LOW

14/49
(28.6
%)

20/63
(31.7%)

RR 0.9
(0.51 to
1.59)

32 fewer per 1000
(from 156 fewer to
187 more)

LOW

16/50
(32%)

13/63
(20.6%)

RR 1.55
(0.83 to
2.91)

113 more per 1000
(from 35 fewer to 394
more)

LOW

Lamivu
dine

Absolute
Quality

HBeAg loss at week 64
1:
Schalm
2000

randomiz
ed trials

2

none

Undetectable HBV DNA at week 64
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

2

none

ALT normalization at week 64
1:
Schalm
2000
1
2

randomiz
ed trials

seriou
1
s

2

none

Incomplete allocation concealment. The lamivudine group was single blinded after week 8.
The confidence interval is consistent with three clinical decisions (appreciable benefit, appreciable harm, no appreciable benefit or harm).
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Comparison of pegylated interferon alpha-2a versus lamivudine
Table 21. Pegylated interferon alpha-2a versus lamivudine – clinical study characteristics and clinical summary of findings
No. of
patients

Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Lam

Effect

Other
consideration
s

Peg

Relative
(95% CI)

Absolute

no serious
imprecision

none

68/2
43
(28
%)

108/
230
(47
%)

RR 0.6 (0.47
to 0.76)

188 fewer per 1000
(from 113 fewer to 249
fewer)

MODERAT
E

no serious
indirectness

no serious
imprecision

none

142/
243
(58.
4%)

169/
230
(73.
5%)

RR 0.8 (0.7
to 0.91)

147 fewer per 1000
(from 66 fewer to 220
fewer)

MODERAT
E

no serious
indirectness

serious

72/2
43
(29.
6%)

55/2
30
(23.
9%)

RR 1.24
(0.92 to
1.67)

57 more per 1000 (from
19 fewer to 160 more)

LOW

no serious
indirectness

serious

81/2
43
(33.
3%)

59/2
30
(25.
7%)

RR 1.3 (0.98
to 1.72)

77 more per 1000 (from
5 fewer to 185 more)

LOW

no serious

no serious

105/

168/

RR 0.59 (0.5

299 fewer per 1000

Quality

% of people with undetectable HBV DNA (<400 copies/mL) (end of 48 weeks)
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

% of people with HBV DNA <100 000 copies/mL (end of 48 weeks)
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

HBeAg seroconversion (48 weeks of treatment)
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

none

HBeAg loss (48 weeks of treatment)
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

none

Normalization of ALT (48 weeks of treatment)
1: Lau

randomiz

seriou

no serious

none
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No. of
patients

Quality assessment
No. of
studies

Design

Risk of
bias

2005

ed trials

s

1

Inconsistency

Indirectness

Imprecision

inconsistency

indirectness

imprecision

no serious
indirectness

serious

Other
consideration
s

Effect

Peg

Lam

Relative
(95% CI)

Absolute

243
(43.
2%)

230
(73
%)

to 0.7)

(from 219 fewer to 365
fewer)

Quality
MODERAT
E

8/24
3
(3.3
%)

2/27
2
(0.7
%)

RR 4.48
(0.96 to
20.88)

26 more per 1000 (from
0 fewer to 146 more)

LOW

39/2
43
(16
%)

14/2
30
(6.1
%)

RR 2.64
(1.47 to
4.73)

100 more per 1000
(from 29 more to 227
more)

MODERAT
E

86/2
43
(35.
4%)

60/2
30
(26.
1%)

RR 1.36
(1.03 to
1.79)

94 more per 1000 (from
8 more to 206 more)

87/2
43
(35.
8%)

52/2
30
(22.
6%)

RR 1.58
(1.18 to
2.12)

131 more per 1000
(from 41 more to 253
more)

MODERAT
E

91/2
43

57/2
30

RR 1.51
(1.14 to

126 more per 1000
(from 35 more to 245

MODERAT

% of people withdrawn due to adverse events
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

none

% of people with undetectable HBV DNA (<400 copies/mL) (24 weeks follow up)
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

% of people with HBV DNA <100 000 copies/mL (24 weeks follow up)
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

MODERAT
E

HBeAg seroconversion (24 weeks’ follow up)
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

HBeAg loss (24 weeks’ follow up)
1: Lau
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency
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No. of
patients

Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
consideration
s

Effect

Peg

Lam

Relative
(95% CI)

Absolute

(37.
4%)

(24.
8%)

1.99)

more)

Quality
E

111/
243
(45.
7%)

76/2
30
(33
%)

RR 1.38 (1.1
to 1.74)

126 more per 1000
(from 33 more to 245
more)

MODERAT
E

Normalization of ALT (24 weeks’ follow up)
1: Lau
2005

1
2

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

Partially double-blind study with no further details.
The confidence interval is consistent with two clinical decisions: appreciable benefit and no appreciable benefit or harm.
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Comparison of telbivudine versus adefovir
Table 22. Telbivudine versus adefovir – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Telbivudine
Frequency
(%)/mean

Adefovir
Frequency
(%)/mean
(SD)/mean

Relative
Risk
(95% CI)

Absolute

6.56

6.44

0.84 (0.19,
1.49)*

-

-

Log reduction in HBV DNA (copies/mL) (assessed at the end of 52 weeks of treatment)
Chan
2007

1 RCTunblinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

not
assessed

% of people with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 52 weeks of treatment)
Chan
2007

1 RCTunblinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

serious
imprecision

26/43
(60.5%)

17/42
(40.5%)

RR 1.49
(0.96 to
2.32)

198 more
per 1000
(from 16
fewer to
534 more)

LOW

no serious
indirectness

very serious
imprecision

13/43
(30.2%)

9/42
(21.4%)

RR 1.41
(0.68 to
2.94)

88 more per
1000 (from
69 fewer to
416 more)

VERY LOW

(c)

% of people with HBeAg loss (assessed at the end of 52 weeks)
Chan
2007

1 RCTunblinded

serious
(a)
limitations

no serious
inconsistency

(b)

% of people with HBeAg seroconversion (assessed at the end of 52 weeks)
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Quality assessment

Summary of findings
Effect

Quality

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Telbivudine
Frequency
(%)/mean

Adefovir
Frequency
(%)/mean
(SD)/mean

Relative
Risk
(95% CI)

Absolute

Chan
2007

1 RCTunblinded

serious
(a)
limitations

no serious
inconsistency

no serious
indirectness

very serious
imprecision

12/43
(27.9%)

8/42
(19%)

RR 1.47
(0.67 to
3.22)

90 more per
1000 (from
63 fewer to
423 more)

VERY LOW

no serious
indirectness

serious
imprecision

35/43
(81.4%)

36/42
(85.7%)

RR 0.95
(0.79 to
1.15)

43 fewer
per 1000
(from 180
fewer to
129 more)

LOW

no serious
indirectness

no serious
imprecision

0/42
(0%)

0/43
(0%)

not pooled

not pooled

MODERATE

(b)

% of people with ALT normalization (assessed at the end of 52 weeks)
Chan
2007

1 RCTunblinded

serious
(a)
limitations

no serious
inconsistency

(c)

% of people withdrawn due to adverse events
Chan
2007

1 RCTunblinded

serious
(a)
limitations

no serious
inconsistency

(a) Investigators blinded to HBV serological data from baseline to week 52. Unclear blinding in people/ staff from third-party agency that collected and analysed data.
(b) Confidence interval is consistent with three clinical decision; appreciable benefit, no appreciable benefit or harm, appreciable harm.
(c) Confidence interval is consistent with two clinical decisions, no appreciable benefit or harm, appreciable harm.
*Based on the adjusted effect for baseline covariates (baseline HBV DNA leve, age, body mass index, sex and study site)
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Comparison of telbivudine versus lamivudine
Table 23. Telbivudine versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Telbivudine
Frequency (%)/
mean (SD)

Quality

Lamivudine
Frequency
(%)/ mean
(SD)

Relative
Risk
(95% CI)

Absolute

241/606
(39.8%)

RR 1.55
(1.38 to
1.74)

219 more
per 1000
(from 151
more to 294
more)

6/19
(31.6%)

RR 1.94
(0.96 to
3.92)

297 more
per 1000
(from 13
fewer to 922
more)

178/463
(38.4%)

RR 1.45
(1.26 to
1.67)

173 more
per 1000
(from 100
more to 258
more)

% of people with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 52 weeks of treatment)
Hou
2008A
Lai 2007*

3 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

373/605
(61.7%)

HIGH

% of people with undetectable HBV DNA (<200 copies/mL) (assessed at the end of 52 weeks of treatment)
Lai 2005

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

serious
imprecision

27/44
(61.4%)

(a)

MODERATE

% of people with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 104 weeks of treatment)
Liaw 2009

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

255/458
(55.7%)

HIGH

% of people with HBeAg seroconversion (assessed at the end of 52 weeks of treatment)
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Quality assessment

Summary of findings
Effect

Authors

Design

Hou
2008A
Lai 2005
Lai 2007*

3 RCTs-double
blinded

Quality

Risk of bias

Inconsistency

Indirectness

Imprecision

Telbivudine
Frequency (%)/
mean (SD)

Lamivudine
Frequency
(%)/ mean
(SD)

Relative
Risk
(95% CI)

Absolute

no serious
limitations

no serious
inconsistency

no serious
indirectness

serious
imprecision

153/649
(23.7%)

130/625
(20.8%)

RR 1.13
(0.92 to
1.39)

27 more per
1000 (from
17 fewer to
81 more)

136/458
(29.7%)

114/463
(24.6%)

RR 1.21
(0.97 to
1.49)

52 more per
1000 (from
7 fewer to
121 more)

179/649
(27.6%)

142/625
(22.7%)

RR 1.2 (0.99
to 1.46)

45 more per
1000 (from
2 fewer to
105 more)

serious
(
imprecision

161/458
(35.2%)

135/463
(29.2%)

RR 1.21 (1
to 1.46)

61 more per
1000 (from
0 more to
134 more)

very serious
imprecision

6/458
(1.3%)

6/463
(1.3%)

RR 1.01
(0.33 to
3.11)

0 more per
1000 (from
9 fewer to

(a)

MODERATE

% of people with HBeAg seroconversion (assessed at the end of 104 weeks)
Liaw 2009

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

serious
imprecision
(a)

MODERATE

% of people with HBeAg loss (assessed at the end of 52 weeks of treatment)
Hou
2008A
Lai 2005
Lai 2007*

3 RCTs-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

serious
imprecision
(a)

MODERATE

% of people with HBeAg loss (assessed at the end of 104 weeks)
Liaw 2009

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

a)

MODERATE

% of people with HBsAg loss (assessed at the end of 104 weeks)
Hou
2008A
Lai 2005

3 RCTs-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

(b)

LOW
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Telbivudine
Frequency (%)/
mean (SD)

Lamivudine
Frequency
(%)/ mean
(SD)

Relative
Risk
(95% CI)

Quality
Absolute

27 more)

Lai 2007*
% of people with HBsAg seroconversion (assessed at the end of 104 weeks)
Liaw 2009

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

very serious
imprecision

2/458
(0.44%)

3/463
(0.65%)

RR 0.67
(0.11 to
4.01)

2 fewer per
1000 (from
6 fewer to
20 more)

no serious
imprecision

510/649
(78.6%)

466/625
(74.6%)

RR 1.05
(0.99 to
1.12)

37 more per
1000 (from
7 fewer to
89 more)

no serious
imprecision

318/458
(69.4%)

286/463
(61.8%)

RR 1.12
(1.02 to
1.23)

74 more per
1000 (from
12 more to
142 more)

(b)

LOW

% of people with ALT normalization (assessed at the end of 52 weeks of treatment)
Hou
2008A
Lai 2005
Lai 2007*

3 RCTS-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

HIGH

% of people with ALT normalization (assessed at the end of 104 weeks)
Liaw 2009

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

HIGH

Incidence of resistance (viral breakthrough accompanied by genotypic mutation) (assessed at the end of 52 weeks of treatment)
Hou
2008A
Lai 2005
Lai 2007*

3 RCTS-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

36/649
(5.5%)

74/625
(11.8%)

RR 0.47
(0.32 to
0.69)

63 fewer
per 1000
(from 37
fewer to 81
fewer)

HIGH

Incidence of resistance (viral breakthrough accompanied with genotypic mutation) (assessed at the end of 104 weeks)
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Quality assessment

Summary of findings
Effect

Authors

Design

Liaw 2009

1 RCT-double
blinded

Risk of bias

Inconsistency

Indirectness

Imprecision

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

Quality

Telbivudine
Frequency (%)/
mean (SD)

Lamivudine
Frequency
(%)/ mean
(SD)

Relative
Risk
(95% CI)

Absolute

115/458
(25.1%)

183/463
(39.5%)

RR 0.64
(0.52 to
0.77)

142 fewer
per 1000
(from 91
fewer to 190
fewer)

2/44 (4.5%)

3/19
(15.8%)

RR 0.29
(0.05 to
1.59)

112 fewer
per 1000
(from 150
fewer to 93
more)

296/458
(64.6%)

261/463
(56.4%)

RR 1.15
(1.03 to
1.27)

85 more per
1000 (from
17 more to
152 more)

MODERATE

1/731
(0.14%)

1/699
(0.14%)

RR 0.99
(0.06 to
15.79)

0 fewer per
1000 (from
1 fewer to
21 more)

VERY LOW

HIGH

Viral breakthrough (assessed at the end of 52 weeks of treatment)
Lai 2005

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

very serious
imprecision
(b)

LOW

% of people with histological improvement (assessed at the end of 52 weeks of treatment)
Lai 2007*

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

serious
imprecision
(a)

% of people withdrawn due to adverse events
Lai 2005
Lai 2007*

2 RCTs-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

very serious
imprecision
(b)

(a) Confidence interval is consistent with two clinical decisions; no appreciable harm or benefit, appreciable benefit.
(b) Confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
*Lai 2007 is the same RCT as Liaw 2009, but reported outcomes at week 52.
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Comparison of tenofovir versus adefovir
Table 24. Tenofovir versus adefovir – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Quality

Imprecision

Tenofovir
Frequency (%)/
mean (SD)

Adefovir
Frequency
(%)/ mean
(SD)

Relative
Risk/ Mean
difference
(95% CI)

Absolute

no serious
imprecision

6.18 (0.9)

3.9 (1.6)

2.25 (1.88
TO 2.62)

MD 2.25
higher (1.88
to 2.62
higher)

HIGH

133/160
(83.1%)

12/84
(14.3%)

RR 5.82
(3.43 to
9.87)

689 more
per 1000
(from 347
more to
1000 more)

HIGH

very serious
a
imprecision

32/153 (20.9%)

14/80
(17.5%)

RR 1.2 (0.68
to 2.11)

35 more per
1000 (from
56 fewer to
194 more)

LOW

very serious
a
imprecision

5/158 (3.2%)

0/82 (0%)

Peto OR
4.69 (0.73
to 30.22

30 more per
1000 (from
0 fewer to
60 more)

LOW

Log reduction HBV DNA (assessed at the end of 48 weeks of treatment)
Marcellin
2008

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

% of people with HBV DNA <400 copies/mL (assessed at the end of 48 weeks of treatment)
Marcellin
1 RCT-double
no serious
no serious
no serious
no serious
2008
blinded
limitations
inconsistency
indirectness
imprecision

% people with HBeAg seroconversion (assessed at the end of 48 weeks of treatment)
Marcellin
2008

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

% of people with HBsAg loss (assessed at the end of 48 weeks of treatment)
Marcellin
2008

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Tenofovir
Frequency (%)/
mean (SD)

Adefovir
Frequency
(%)/ mean
(SD)

Relative
Risk/ Mean
difference
(95% CI)

Absolute

115/169 (68%)

49/90
(54.4%)

RR 1.25
(1.01 to
1.55)

136 more
per 1000
(from 5
more to 299
more)

RR 1.1 (0.93
to 1.3)

68 more per
1000 (from
47 fewer to
203 more)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Marcellin
2008

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

serious
(
imprecision
b)

MODERATE

% of people with histological improvement (assessed at the end of 48 weeks of treatment)
Marcellin
2008

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

serious
imprecision
(b)

131/176
(74.4%)

61/90
(67.8%)

MODERATE

Incidence of resistance (assessed at the end of 48 weeks of treatment)
Marcellin
2008

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness

no serious
imprecision

0/426 (0%)

0/215 (0%)

not pooled

not pooled

MODERATE

no serious
indirectness

no serious
imprecision

0/176
(0%)

0/90
(0%)

not pooled

not pooled

HIGH

(c)

% of people withdrawn due to adverse events
Marcellin
2008
(a)
(b)
(c)

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

The confidence interval is consistent with three clinical decisions; appreciable clinical harm, no appreciable clinical harm or benefit and appreciable clinical benefit.
The confidence interval is consistent with two clinical decisions; no appreciable clinical benefit or harm and appreciable clinical benefit
Results were reported for a mixed group of HBeAg positive and negative adults with CHB.
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Comparison of entecavir versus lamivudine
Table 25. Entecavir versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Desig
n

Risk
of
bias

Inconsi
stency

Indire
ctness

Impre
cision

Other
conside
rations

No. of patients

Effect

Entec
avir

Rela
tive
(95%
CI)

Absolute

-

MD 1.46
higher
(1.25 to
1.66
higher)

Lamivudine (HBeAg positive)

Quality

Log reduction of HBV DNA (end of treatment) (Better indicated by higher values)
3: Chang
2006;
Shindo
2009A;
Yao
2007A

rand
omiz
ed
trials

serio
1
us

serious
2

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

597

575

LOW

% with undetectable HBV DNA (<300 copies/mL) (end of treatment week 48)
3: Chang
2006;
Ren
2007;
Yao
2007A

rand
omiz
ed
trials

serio
1
us

no
serious
inconsi
stency

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

417/5
86
(71.2
%)

220/563
(39.1%)

RR
1.82
(1.62
to
2.04)

320 more
per 1000
(from
242 more
to 406
more)

263/354
(74.3%)

RR
1.28
(1.2
to
1.37)

208 more
per 1000
(from
149 more
to 275

MODER
ATE

% with undetectable HBV DNA (<0.7 mEq/mL) (end of treatment week 48)
2: Chang
2006;
Shindo
2009A

rand
omiz
ed
trials

serio
1
us

serious
2

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

354/3
72
(95.2
%)

LOW
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Quality assessment
No. of
studies

Desig
n

Risk
of
bias

Inconsi
stency

Indire
ctness

Impre
cision

Other
conside
rations

No. of patients

Effect

Entec
avir

Rela
tive
(95%
CI)

Lamivudine (HBeAg positive)

Absolute

Quality
more)

% with HBeAg loss (end of treatment week 48)
3: Chang
2006;
Shindo
2009A;
Yao
2007A

rand
omiz
ed
trials

serio
1
us

no
serious
inconsi
stency

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

120/5
93
(20.2
%)

115/572
(20.1%)

RR 1
(0.8
to
1.26)

0 fewer
per 1000
(from 40
fewer to
52 more)

111/6
14
(18.1
%)

108/593
(18.2%)

RR
0.99
(0.78
to
1.25)

2 fewer
per 1000
(from 40
fewer to
46 more)

484/6
16
(78.6
%)

426/595
(71.6%)

RR
1.1
(1.03
to
1.17)

72 more
per 1000
(from 21
more to
122
more)

6/340

4/321

OR

5 more

MODER
ATE

% with HBeAg seroconversion (end of treatment week 48)
4: Chang
2006;
Ren
2007;
Shindo
2009A;
Yao
2007A

rand
omiz
ed
trials

serio
1
us

no
serious
inconsi
stency

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

MODER
ATE

% with ALT normalization (end of treatment week 48)
4: Chang
2006;
Ren
2007;
Shindo
2009A;

rand
omiz
ed
trials

serio
1
us

no
serious
inconsi
stency

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

very

none

MODER
ATE

% with HBsAg loss (end of treatment week 48)
1: Chang

rand

no

no

no
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Quality assessment
No. of
studies

Desig
n

Risk
of
bias

Inconsi
stency

Indire
ctness

Impre
cision

2006

omiz
ed
trials

serio
us
risk
of
bias

serious
inconsi
stency

seriou
s
indirec
tness

seriou
3
s

Other
conside
rations

No. of patients

Effect

Entec
avir

Lamivudine (HBeAg positive)

Absolute

(1.8%)

(1.2%)

Rela
tive
(95%
CI)
1.42
(0.4
to
5.09)

per 1000
(from 7
fewer to
48 more)

Quality
LOW

% discontinuation due to adverse events (end of treatment week 48)
2: Chang
2006;
Shindo
2009A

rand
omiz
ed
trials

serio
1
us

no
serious
inconsi
stency

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

no
serio
us

no
serious
inconsi
stency

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

no
serio
us

no
serious
inconsi
stency

no
seriou
s
indirec
tness

no
seriou
s
impre
cision

none

2/386
(0.5%)

11/388
(2.8%)

OR
0.18
(0.04
to
0.81)

23 fewer
per 1000
(from 5
fewer to
27 fewer)

226/2
92
(77.4
%)

195/269
(72.5%)

RR
1.07
(0.97
to
1.18)

51 more
per 1000
(from 22
fewer to
130
more)

6/340
(1.8%)

63/321
(19.6%)

RR
0.09
(0.04
to
0.2)

179
fewer per
1000
(from
157
fewer to
188
fewer)

MODER
ATE

Histological improvement
1: Chang
2006

rand
omiz
ed
trials

HIGH

Viral breakthrough
1: Chang
2006

rand
omiz
ed
trials

HIGH
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1

One or two of the studies did not report details of randomization or allocation concealment.
Heterogeneity
3
Confidence interval compatible with three clinical decisions: harm, no harm or benefit, or benefit.
2
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Comparison of entecavir versus adefovir
Table 26. Entecavir versus adefovir – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Frequency (%)

Frequency
(%)

Relative
Risk
(95% CI)

Absolute

no serious
imprecision

19/33
(57.6%)

6/32
(18.8%)

RR 3.07
(1.41 to
6.69)

388 more
per 1000
(from 77
more to
1000 more)

MODERATE

very serious
imprecision

5/33
(15.2%)

7/32
(21.9%)

RR 0.69
(0.24 to
1.96)

68 fewer
per 1000
(from 166
fewer to
210 more)

VERY LOW

very serious
imprecision

6/33
(18.2%)

7/32
(21.9%)

RR 0.83
(0.31 to
2.21)

37 fewer
per 1000
(from 151
fewer to
265 more)

VERY LOW

% of people with undetectable DNA (<300 copies/mL) (assessed at the end of 48 weeks)
Leung
2009

RCT-unblinded

serious
(a)
limitations

no serious
inconsistenc
y

no serious
indirectness

% of people with HBeAg seroconversion (assessed at the end of 48 weeks)
Leung
2009

RCT-unblinded

serious
(a)
limitations

no serious
inconsistenc
y

no serious
indirectness

(b)

% of people with loss of HBeAg (assessed at the end of 48 weeks)
Leung
2009

RCT-unblinded

serious
(a)
limitations

no serious
inconsistenc
y

no serious
indirectness

(b)

% of people with ALT normalization (assessed at the end of 48 weeks)
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Quality assessment

Summary of findings
Effect

Quality

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Frequency (%)

Frequency
(%)

Relative
Risk
(95% CI)

Absolute

Leung
2009

RCT-unblinded

serious
(a)
limitations

no serious
inconsistenc
y

no serious
indirectness

serious
imprecision

25/33
(75.8%)

20/32
(62.5%)

RR 1.21
(0.87 to
1.69)

131 more
per 1000
(from 81
fewer to
431 more)

LOW

no serious
inconsistenc
y

no serious
indirectness

1/33
(3%)

0/36
(0%)

PETO OR
8.09 (0.16
to 409.34)

30 more per
1000 (from
50 fewer to
110 more)

VERY LOW

(c)

% of people withdrawn due to adverse events
Leung
2009

(a)
(b)
(c)

RCT-unblinded

serious
(a)
limitations

very serious
imprecision
(b)

Unblinded study with no information on randomization or allocation concealment.
Confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable benefit.
Confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
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Table 27.

Comparison of entecavir plus tenofovir versus entecavir alone

Quality assessment
No. of
studies

Design

Risk
of
bias

Inconsistency

Indirect
ness

No. of patients

Effect

Other
consideration
s

Entecavir +
tenofovir

Relative
(95% CI)

no serious
imprecision

none

158/197
(80.2%)

128/182
(70.3%)

RR 1.14
(1.01 to
1.28)

98 more per 1000
(from 7 more to 197
more)

LOW

no serious
imprecision

none

143/197
(72.6%)

151/182
(83%)

RR 0.87
(0.79 to
0.97)

108 fewer per 1000
(from 25 fewer to 174
fewer)

LOW

27/138
(19.6%)

32/126
(25.4%)

RR 0.77
(0.49 to
1.21)

58 fewer per 1000
(from 130 fewer to 53
more)

VERY
LOW

25/138
(18.1%)

28/126
(22.2%)

RR 0.82
(0.5 to
1.32)

40 fewer per 1000
(from 111 fewer to 71
more)

VERY
LOW

2/197
(1%)

4/182
(2.2%)

RR 0.46
(0.09 to
2.49)

12 fewer per 1000
(from 20 fewer to 33
more)

VERY
LOW

Imprecision

Entecavi
r alone

Absolute
Quality

HBV DNA <50 IU/mL at 48 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

no serious
inconsistency

serious

no serious
inconsistency

serious

ALT normalization at 48 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

HBeAg loss at 48 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

3

serious

none

HBeAg seroconversion at 48 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

no serious
inconsistency

serious

4

serious

none

HBsAg loss at 48 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

4

serious

none

HBsAg seroconversion at 48 weeks
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Quality assessment
No. of
studies
1 Lok
2012

Design

randomiz
ed trials

Risk
of
bias
seriou
1
s

Inconsistency

Indirect
ness

no serious
inconsistency

2

serious

Imprecision

4

serious

No. of patients

Effect

Other
consideration
s

Entecavir +
tenofovir

Relative
(95% CI)

none

1/197
(0.5%)

1/182
(0.5%)

RR 0.92
(0.06 to
14.66)

0 fewer per 1000
(from 5 fewer to 75
more)

164/197
(83.2%)

139/182
(76.4%)

RR 1.09
(0.98 to
1.21)

69 more per 1000
(from 15 fewer to 160
more)

LOW

136/197
(69%)

149/182
(81.9%)

RR 0.84
(0.75 to
0.95)

131 fewer per 1000
(from 41 fewer to 205
fewer)

LOW

41/138
(29.7%)

49/126
(38.9%)

RR 0.76
(0.55 to
1.07)

93 fewer per 1000
(from 175 fewer to 27
more)

VERY
LOW

30/138
(21.7%)

41/126
(32.5%)

RR 0.67
(0.45 to 1)

107 fewer per 1000
(from 179 fewer to 0
more)

VERY
LOW

7/197
(3.6%)

5/182
(2.7%)

RR 1.29
(0.42 to 4)

8 more per 1000 (from
16 fewer to 82 more)

4/197

2/182

RR 1.85

9 more per 1000 (from

Entecavi
r alone

Absolute
Quality
VERY
LOW

HBV DNA <50 IU/mL at 96 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

no serious
inconsistency

serious

no serious
inconsistency

serious

no serious
imprecision

none

no serious
imprecision

none

ALT normalization at 96 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

HBeAg loss at 96 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

3

serious

none

HBeAg seroconversion at 96 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

no serious
inconsistency

serious

3

serious

none

HBsAg loss at 96 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

2

4

serious

none

VERY
LOW

HBsAg seroconversion at 96 weeks
1 Lok

randomiz

seriou

no serious

2

serious

4

serious

none
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Quality assessment
No. of
studies

Design

2012

ed trials

Risk
of
bias
1
s

Inconsistency

Indirect
ness

Imprecision

Other
consideration
s

inconsistency

No. of patients

Effect

Entecavir +
tenofovir

Entecavi
r alone

Relative
(95% CI)

Absolute

(2%)

(1.1%)

(0.34 to
9.97)

7 fewer to 99 more)

7/197
(3.6%)

2/182
(1.1%)

RR 3.23
(0.68 to
15.36)

25 more per 1000
(from 4 fewer to 158
more)

VERY
LOW

5/197
(2.5%)

2/182
(1.1%)

RR 2.31
(0.45 to
11.76)

14 more per 1000
(from 6 fewer to 118
more)

VERY
LOW

Quality
VERY
LOW

Virological breakthrough at 96 weeks
1 Lok
2012

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

serious

4

serious

none

Discontinued due to adverse events
1 Lok
2012

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

serious

4

serious

none

1

Open-label study
Not standard dose of tenofovir
3
Confidence interval compatible with two decisions: harm, or neither harm nor benefit.
4
Confidence interval compatible with three clinical decisions: harm, neither benefit nor harm, or benefit.
2

Table 28. Comparison of of interferon alpha plus lamivudine versus placebo – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Impreci
sion

No. of patients

Effect

Other
consideration

Lamivudin
e + IFN

Plac
ebo

Relative
(95% CI)

Absolute

None

13/57
(22.8%)

9/54
(16.
7%)

RR 1.37
(0.64 to
2.94)

62 more per 1000
(from 60 fewer to 323
more)

Quality

% of patients with undetectable HBV DNA (<1.6 pg/mL) at 52 weeks
1:
Schiff
2003

randomiz
ed trials

no serious
risk of
bias

no serious
inconsistency

no serious
indirectness

1

serious

MODERAT
E

Loss of serum HBeAg – 52 weeks
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Quality assessment
No. of
studies
1:
Schiff
2003

Design
randomiz
ed trials

Risk of
bias
no serious
risk of
bias

Inconsistency

Indirectness

Impreci
sion

no serious
inconsistency

no serious
indirectness

1

serious

no serious
inconsistency

no serious
indirectness

serious

no serious
indirectness

serious

no serious
indirectness

serious

No. of patients

Effect

Other
consideration

Lamivudin
e + IFN

Plac
ebo

Relative
(95% CI)

Absolute

None

13/63
(20.6%)

7/54
(13%
)

RR 1.59
(0.68 to
3.7)

76 more per 1000
(from 41 fewer to 350
more)

MODERAT
E

7/57
(12.3%)

7/53
(13.
2%)

RR 0.93
(0.35 to
2.47)

9 fewer per 1000
(from 86 fewer to 194
more)

MODERAT
E

20/63
(31.7%)

14/5
6
(25%
)

RR 1.27
(0.71 to
2.27)

67 more per 1000
(from 73 fewer to 317
more)

MODERAT
E

11/62
(17.7%)

8/54
(14.
8%)

RR 1.2
(0.52 to
2.76)

30 more per 1000
(from 71 fewer to 261
more)

MODERAT
E

Quality

HBeAg seroconversion – 52 weeks
1:
Schiff
2003

randomiz
ed trials

no serious
risk of
bias

1

None

Histological improvement – 52 weeks
1:
Schiff
2003

randomiz
ed trials

no serious
risk of
bias

no serious
inconsistency

1

None

ALT normalization (end of treatment) – 52 weeks
1:
Schiff
2003
1

randomiz
ed trials

no serious
risk of
bias

no serious
inconsistency

1

none

Confidence interval compatible with three clinical decisions: benefit, no benefit or harm, or harm.
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Comparison of interferon alpha plus lamivudine versus interferon alpha
Table 29. Interferon alpha plus lamivudine versus interferon alpha – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design

No. of patients
Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Effect

Other
consideratio
ns

Lamivudine +
Interferon
alpha

IFN
alon
e

Relative
(95% CI)

Absolute

58/83
(69.9%)

30/6
5
(46.2
%)

RR 1.43
(1.03 to
1.98)

198 more per
1000 (from 14
more to 452 more)

61/64
(95.3%)

31/4
8
(64.6
%)

RR 1.47
(1.17 to
1.85)

304 more per
1000 (from 110
more to 549 more)

51/81
(63%)

31/8
3
(37.3
%)

RR 1.69
(1.22 to
2.35)

258 more per
1000 (from 82
more to 504 more)

15/33
(45.5%)

3/15
(20%
)

RR 2.27
(0.77 to
6.69)

254 more per
1000 (from 46
fewer to 1000
more)

18/33
(54.5%)

5/15
(33.3

RR 1.64
(0.75 to

213 more per
1000 (from 83

Quality

Undetectable HBV DNA – 24 weeks of treatment
2: Cindoruk
2002; Yalcin
2003

randomiz
ed trials

serio
1
us

2

serious

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
imprecision

none

LOW

Undetectable HBV DNA – 52 weeks of treatment
2: Ayaz
2006; Yalcin
2003

randomiz
ed trials

serio
1
us

no serious
inconsistency

MODERAT
E

Undetectable HBV DNA – After 6 months of follow up
2: Ayaz
2006;
Cindoruk
2002

randomiz
ed trials

serio
1
us

2

serious

no serious
indirectness

LOW

Undetectable HBV DNA – After 12 months of follow up
1: Yalcin
2003

randomiz
ed trials

serio
1
us

no serious
inconsistency

4

no serious
indirectness

serious

no serious
indirectness

serious

none

LOW

HBeAg seroconversion – At 6 months of treatment
1: Yalcin
2003

randomiz
ed trials

serio
1
us

no serious
inconsistency

3

none

LOW
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Quality assessment
No. of
studies

Design

No. of patients
Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Lamivudine +
Interferon
alpha

Effect
IFN
alon
e
%)

Relative
(95% CI)

Absolute

3.57)

fewer to 857
more)

26/64
(40.6%)

11/9
4
(22.4
%)

RR 1.39
(0.8 to
2.43)

88 more per 1000
(from 45 fewer to
321 more)

18/33
(54.5%)

3/15
(20%
)

RR 2.73
(0.95 to
7.86)

346 more per
1000 (from 10
fewer to 1000
more)

2/62
(3.2%)

0/48
(0%)

RR 2.5
(0.13 to
49.05)

-

61/83
(73.5%)

33/6
5
(50.8
%)

RR 1.56
(1.19 to
2.03)

284 more per
1000 (from 96
more to 523 more)

48/64
(75%)

28/4
8
(58.3
%)

RR 1.21
(0.92 to
1.59)

123 more per
1000 (from 47
fewer to 344
more)

Quality

HBeAg seroconversion – At 12 months of treatment
2: Ayaz
2006; Yalcin
2003

randomiz
ed trials

serio
1
us

no serious
inconsistency

4

no serious
indirectness

serious

no serious
inconsistency

no serious
indirectness

serious

no serious
inconsistency

no serious
indirectness

serious

no serious
indirectness

no serious
imprecision

no serious
indirectness

serious

none

LOW

HBeAg seroconversion – After 1 year of follow up
1: Yalcin
2003

randomiz
ed trials

serio
1
us

4

none

LOW

HBsAg loss at the end of treatment
2: Ayaz
2006; Yalcin
2003

randomiz
ed trials

serio
1
us

3

none

LOW

ALT normalization – At 6 months of treatment
2: Cindoruk
2002; Yalcin
2003

randomiz
ed trials

serio
1
us

no serious
inconsistency

none

MODERAT
E

ALT normalization – At 12 months of treatment
2: Ayaz
2006; Yalcin
2003

randomiz
ed trials

serio
1
us

no serious
inconsistency

4

none

LOW
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Quality assessment
No. of
studies

Design

No. of patients
Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Effect

Other
consideratio
ns

Lamivudine +
Interferon
alpha

IFN
alon
e

Relative
(95% CI)

Absolute

none

45/81
(55.6%)

33/8
3
(39.8
%)

RR 1.39
(1.01 to
1.91)

155 more per
1000 (from 4 more
to 362 more)

16/33
(48.5%)

3/15
(20%
)

RR 2.42
(0.83 to
7.08)

284 more per
1000 (from 34
fewer to 1000
more)

26/31
(83.9%)

4/15
(26.7
%)

RR 3.15
(1.34 to
7.38)

573 more per
1000 (from 91
more to 1000
more)

Quality

ALT normalization – After 6 months of follow up
2: Ayaz
2006;
Cindoruk
2002

randomiz
ed trials

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

no serious
indirectness

serious

no serious
indirectness

serious

MODERAT
E

ALT normalization – After 1 year of follow up
1: Yalcin
2003

randomiz
ed trials

serio
1
us

no serious
inconsistency

serio
1
us

serious

4

none

LOW

Histological response
1: Yalcin
2003

randomiz
ed trials

2

4

none

VERY LOW

1

Randomization/allocation concealment unclear or incomplete
Heterogeneity
3
Confidence interval compatible with three clinical decisions: harm; no harm or benefit; benefit.
4
Confidence interval compatible with two clinical decisions: no harm or benefit; or benefit.
2
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Comparison of of pegylated interferon alpha-2a plus lamivudine versus pegylated interferon alpha-2a
Table 30. Pegylated interferon alpha-2a plus lamivudine versus pegylated interferon alpha-2a- plus placebo: clinical study characteristics and clinical
summary of findings
Quality assessment

Summary of findings
No. of people

No. of
studies

Design

Risk of bias Inconsistency Indirectness

Imprecision Other
considerations

Quality
Effect

PEG-IFN
alpha-2a +
LAM

PEG-IFN
alpha-2a
(HBeAg
positive)

7.2 (2.4)

4.5 (3.2)

Relative
(95% CI)

Absolute

HBV DNA log reduction (copies/mL) (assessed at the end of 48 week treatment)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

no serious
none
imprecision

MD 2.7 higher (2.2
to 3.2 higher)
MODERATE

% of people with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks of treatment)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

no serious
none
imprecision

186/246
(75.6%)

68/243
(28%)

RR 2.7
(2.18 to
3.35)

476 more per
1000 (from 330
more to 658
more)

73/246
(29.7%)

81/243
(33.3%)

RR 0.89 (0.69 37 fewer per 1000
(from 103 fewer to LOW
to 1.16)
53 more)

64/246
(26%)

72/243
(29.6%)

RR 0.88 (0.66 36 fewer per 1000
(from 101 fewer to LOW
to 1.17)
50 more)

MODERATE

% of people with HBeAg loss (assessed at the end of 48 weeks of treatment)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
none
imprecision
(b)

% of people with HBeAg seroconversion (assessed at the end of 48 weeks of treatment)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
none
imprecision
(c)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
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Quality assessment
1 Lau
2005

Summary of findings

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
none
imprecision
(b)

Quality

126/246
(51.2%)

105/243
(43.2%)

RR 1.19 (0.98 82 more per 1000
(from 9 fewer to
to 1.43)
186 more)

2.7 (3.66)

2.4 (3.2)

-

91/246
(37%)

86/243
(35.4%)

RR 1.05 (0.83 18 more per 1000
(from 60 fewer to
to 1.32)
113 more)

77/246
(31.3%)

91/243
(37.4%)

RR 0.84 (0.65 60 fewer per 1000
(from 131 fewer to LOW
to 1.07)
26 more)

74/246
(30.1%)

87/243
(35.8%)

RR 0.84 (0.65 57 fewer per 1000
(from 125 fewer to LOW
to 1.08)
29 more)

106/246
(43.1%)

111/243
(45.7%)

RR 0.94 (0.77 27 fewer per 1000
(from 105 fewer to LOW
to 1.15)
69 more)

112/215

102/207

RR 1.06 (0.88 30 more per 1000

LOW

HBV DNA log reduction (copies/mL) (assessed at the end of 24 weeks follow up)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
none
imprecision
(d)

MD 0.3 higher (0.3
lower to 0.9 higher) LOW

% of people with HBV DNA < 100 000 copies/mL (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
None
imprecision

LOW

% of people with HBeAg loss (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
None
imprecision
(c)

% of people with HBeAg seroconversion (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
None
imprecision
(c)

% of people with ALT normalization (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
None
imprecision
(c)

% of people with histological improvement (assessed at the end of 24 weeks’ follow up)
1 Lau

RCT-

serious

no serious

no serious

serious

None
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Quality assessment
partially limitations inconsistency indirectness
2005
double (a)
blinded

Summary of findings
(52.1%)
(49.3%)

imprecision
(b)

to 1.28)

(from 59 fewer to
138 more)

Quality
LOW

Incidence of resistance (genotypic mutation)
1 Lau
2005

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

serious
none
imprecision

9/256 (3.5%) 0/243 (0%)

PETO OR
40 more per 1000
7.25 (1.94 to (from 10 more to 60 LOW
27.08)
more)

no serious
None
imprecision

12/271
(4.4%)

RR 6.02
(1.36 to
26.65)

(c)

% of people withdrawn due to adverse events
1 Lau
2005

(a)
(b)
(c)
(d)

RCTserious
no serious
no serious
partially limitations inconsistency indirectness
double (a)
blinded

2/272
(0.74%)

37 more per 1000 MODERATE
(from 3 more to
189 more)

Partially double-blind study with no further details.
The confidence interval is consistent with two clinical decisions: appreciable benefit and no appreciable benefit or harm.
The confidence interval is consistent with two clinical decisions: appreciable harm and no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions: appreciable benefit, no appreciable benefit or harm and appreciable harm

Comparison of pegylated interferon alpha-2b plus lamivudine versus pegylated interferon alpha-2b
Table 31. Comparison of pegylated interferon alpha-2b plus lamivudine versus pegylated interferon alpha-2b – clinical study characteristics and clinical
summary of findings

Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
consideratio
ns

No. of patients

Effect

PEG-IFN
alpha-2b
+ lam

Relative
(95% CI)

PEG-IFN
alpha-2b
alone

Absolute
Quality

HBV DNA <200 000 copies/mL at the end treatment

98 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015

Quality assessment
No. of
studies
1:
Janssen
2005

Design

randomiz
ed trials

Risk of
bias
no
serious
risk of
bias

No. of patients

Effect

Other
consideratio
ns

PEG-IFN
alpha-2b
+ lam

PEG-IFN
alpha-2b
alone

Relative
(95% CI)

no serious
imprecision

none

96/130
(73.8%)

40/136
(29.4%)

RR 2.51
(1.9 to
3.32)

444 more per 1000
(from 265 more to
682 more)

HIGH

no serious
indirectness

no serious
imprecision

none

43/130
(33.1%)

13/136
(9.6%)

RR 3.46
(1.95 to
6.13)

235 more per 1000
(from 91 more to
490 more)

HIGH

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

66/130
(50.8%)

46/136
(33.8%)

RR 1.5
(1.12 to
2.01)

169 more per 1000
(from 41 more to
342 more)

HIGH

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

57/130
(43.8%)

40/136
(29.4%)

RR 1.49
(1.08 to
2.06)

144 more per 1000
(from 24 more to
312 more)

HIGH

no serious
inconsistency

no serious
indirectness

serious

33/130
(25.4%)

30/136
(22.1%)

RR 1.15
(0.75 to
1.77)

33 more per 1000
(from 55 fewer to
170 more)

no serious

no serious

very

9/130

7/136

RR 1.35

18 more per 1000

Inconsistency

no serious
inconsistency

Indirectness

no serious
indirectness

Imprecision

Absolute
Quality

Undetectable HBV DNA (<400 copies/mL) at the end treatment
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

ALT normalizationat the end treatment
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

HBeAg loss at the end treatment
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

HBeAg seroconversion at the end treatment
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

1

none

MODERAT
E

HBsAg loss at the end treatment
1:

randomiz

no

none
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Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
consideratio
ns

Janssen
2005

ed trials

serious
risk of
bias

inconsistency

indirectness

serious

no serious
indirectness

very
2
serious

none

1

none

2

No. of patients

Effect

PEG-IFN
alpha-2b
+ lam
(6.9%)

PEG-IFN
alpha-2b
alone
(5.1%)

Relative
(95% CI)

Absolute

(0.52 to
3.51)

(from 25 fewer to
129 more)

8/130
(6.2%)

6/136
(4.4%)

RR 1.39
(0.5 to
3.91)

17 more per 1000
(from 22 fewer to
128 more)

41/114
(36%)

37/118
(31.4%)

RR 1.15
(0.8 to
1.65)

47 more per 1000
(from 63 fewer to
204 more)

12/114
(10.5%)

9/118
(7.6%)

RR 1.38
(0.6 to
3.15)

29 more per 1000
(from 31 fewer to
164 more)

46/114
(40.4%)

44/118
(37.3%)

RR 1.08
(0.78 to
1.5)

30 more per 1000
(from 82 fewer to
186 more)

MODERAT
E

46/114
(40.4%)

49/118
(41.5%)

RR 0.97
(0.71 to

12 fewer per 1000
(from 120 fewer to

LOW

Quality
LOW

HBsAg seroconversion at the end treatment
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

LOW

HBV DNA <200,000 copies/mL after 6 months’ follow up
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

serious

MODERAT
E

Undetectable HBV DNA (<400 copies/mL) after 6 months’ follow up
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

very
2
serious

none

no serious
indirectness

serious

1

none

no serious
indirectness

very
2
serious

LOW

ALT normalization after 6 months’ follow up
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

HBeAg loss after 6 months’ follow up
1:
Janssen

randomiz
ed trials

no
serious

no serious
inconsistency

none
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Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
consideratio
ns

No. of patients

Effect

PEG-IFN
alpha-2b
+ lam

Relative
(95% CI)

Absolute

1.32)

133 more)

PEG-IFN
alpha-2b
alone

risk of
bias

2005

Quality

HBeAg seroconversion after 6 months’ follow up
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

very
2
serious

none

no serious
indirectness

very
2
serious

none

no serious
indirectness

very
2
serious

none

38/114
(33.3%)

39/118
(33.1%)

RR 1.01
(0.7 to
1.45)

3 more per 1000
(from 99 fewer to
149 more)

LOW

9/114
(7.9%)

9/118
(7.6%)

RR 1.04
(0.43 to
2.51)

3 more per 1000
(from 43 fewer to
115 more)

LOW

9/114
(7.9%)

7/118
(5.9%)

RR 1.33
(0.51 to
3.45)

20 more per 1000
(from 29 fewer to
145 more)

LOW

HBsAg loss after 6 months’ follow up
1:
Janssen
2005

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

HBsAg seroconversion after 6 months’ follow up
1:
Janssen
2005
1
2

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

Confidence interval compatible with two clinical decisions: no harm or benefit, or benefit.
Confidence interval compatible with three clinical decisions: benefit, no harm or benefit, or harm.
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Comparison of of interferon alpha plus lamivudine versus lamivudine
Table 32. Interferon alpha plus lamivudine versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment
No. of studies

Design

No. of patients
Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Effect

Other
consideratio
ns

Lamivudine
+ interferon
alpha

Lamivudi
ne alone

Relative
(95% CI)

Absolute

none

93/117
(79.5%)

84/117
(71.8%)

RR 1.11
(0.97 to
1.27)

79 more per
1000 (from 22
fewer to 194
more)

102/204
(50%)

144/261
(55.2%)

RR 0.87
(0.74 to
1.03)

72 fewer per
1000 (from 143
fewer to 17
more)

41/41
(100%)

42/42
(100%)

RR 1
(0.95 to
1.05)

0 fewer per
1000 (from 50
fewer to 50
more)

2/41
(4.9%)

2/42
(4.8%)

RR 1.02
(0.15 to
6.93)

1 more per
1000 (from 40
fewer to 282
more)

5/117
(4.3%)

6/117
(5.1%)

RR 0.84
(0.26 to

8 fewer per
1000 (from 38

Quality

Undetectable HBV DNA - 24 weeks of treatment
2: Barbaro
2001; Jang
2004

randomi
zed trials

serio
1
us

2

serious

3

no serious
indirectnes
s

serious

no serious
indirectnes
s

serious

no serious
indirectnes
s

no serious
imprecisio
n

VERY LOW

Undetectable HBV DNA – 52 weeks of treatment
4: Barbaro
2001; Jang
2004; Schiff
2003; Yuki 2008

randomi
zed trials

serio
1
us

2

serious

3

none

LOW

Undetectable HBV DNA – 24 months of treatment
1: Jang 2004

randomi
zed trials

very
serio
1
us

no serious
inconsistenc
y

none

LOW

Viral breakthrough during treatment – At 6 months of treatment
1: Jang 2004

randomi
zed trials

very
serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

4

serious

none

VERY LOW

Viral breakthrough during treatment – At 1 year of treatment
2: Barbaro
2001; Jang

randomi
zed trials

serio
1
us

no serious
inconsistenc

no serious
indirectnes

4

serious

none

LOW

102 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015

Quality assessment
No. of studies

Design

No. of patients
Risk
of
bias

2004

Inconsistenc
y

Indirectnes
s

y

s

Imprecisio
n

Other
consideratio
ns

Lamivudine
+ interferon
alpha

Effect
Lamivudi
ne alone

Relative
(95% CI)

Absolute

2.68)

fewer to 86
more)

Quality

Viral breakthrough during treatment – At 24 months of treatment
1: Jang 2004

randomi
zed trials

very
serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

no serious
imprecisio
n

no serious
indirectnes
s

serious

no serious
indirectnes
s

serious

no serious
indirectnes
s

serious

no serious
indirectnes
s

serious

none

8/41
(19.5%)

23/42
(54.8%)

RR 0.36
(0.18 to
0.7)

350 fewer per
1000 (from 164
fewer to 449
fewer)

9/41
(22%)

9/42
(21.4%)

RR 1.02
(0.45 to
2.32)

4 more per
1000 (from 118
fewer to 283
more)

32/104
(30.8%)

50/158
(31.6%)

RR 0.93
(0.63 to
1.38)

22 fewer per
1000 (from 117
fewer to 120
more)

25/41
(61%)

17/42
(40.5%)

RR 1.51
(0.97 to
2.34)

206 more per
1000 (from 12
fewer to 542
more)

40/163
(24.5%)

44/217
(20.3%)

RR 1.11
(0.76 to
1.62)

22more per
1000 (from 49
fewer to 126

LOW

HBeAg loss – At 6 months of treatment
1: Jang 2004

randomi
zed trials

very
serio
1
us

no serious
inconsistenc
y

4

none

VERY LOW

HBeAg loss – At 12 months of treatment
2: Jang 2004;
Schiff 2003

randomi
zed trials

serio
1
us

2

serious

4

none

VERY LOW

HBeAg loss – At 24 months of treatment
1: Jang 2004

randomi
zed trials

very
serio
1
us

no serious
inconsistenc
y

3

none

VERY LOW

HBeAg seroconversion – At 12 months of treatment
4: Barbaro
2001; Schiff
2003; Yuki 2008

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

3

none

LOW
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Quality assessment
No. of studies

Design

No. of patients
Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Lamivudine
+ interferon
alpha

Effect
Lamivudi
ne alone

Relative
(95% CI)

Absolute
Quality
more)

HBeAg seroconversion – After 1 year of follow up
1: Barbaro
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

no serious
imprecisio
n

no serious
inconsistenc
y

no serious
indirectnes
s

serious

no serious
indirectnes
s

no serious
imprecisio
n

no serious
indirectnes
s

serious

no serious
indirectnes
s

no serious
imprecisio
n

none

25/76
(32.9%)

11/75
(14.7%)

RR 2.24
(1.19 to
4.23)

182 more per
1000 (from 28
more to 474
more)

4/139
(2.9%)

2/194
(1%)

RR 3.78
(0.71 to
20.06)

29 more per
1000 (from 3
fewer to 196
more)

37/41
(90.2%)

41/42
(97.6%)

RR 0.92
(0.83 to
1.03)

78 fewer per
1000 (from 166
fewer to 29
more)

78/133
(58.6%)

111/191
(58.1%)

RR 0.89
(0.75 to
1.05)

64 fewer per
1000 (from 145
fewer to 29
more)

41/41
(100%)

42/42
(100%)

RR 1
(0.95 to
1.05)

0 fewer per
1000 (from 50
fewer to 50
more)

MODERAT
E

HBsAg loss at the end of treatment
2: Barbaro
2001; Schiff
2003

randomi
zed trials

serio
1
us

4

none

LOW

ALT normalization – At 6 months of treatment
1: Jang 2004

randomi
zed trials

very
serio
1
us

no serious
inconsistenc
y

none

LOW

ALT normalization – At 12 months of treatment
3: Jang 2004;
Schiff 2003;
Yuki 2008

randomi
zed trials

serio
1
us

serious2

3

none

VERY LOW

ALT normalization – At 24 months of treatment
1: Jang 2004

randomi
zed trials

very
serio
1
us

no serious
inconsistenc
y

none

LOW
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Quality assessment
No. of studies

Design

No. of patients
Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Effect

Other
consideratio
ns

Lamivudine
+ interferon
alpha

Lamivudi
ne alone

Relative
(95% CI)

Absolute

none

28/76
(36.8%)

17/75
(22.7%)

RR 1.63
(0.97 to
2.71)

143 more per
1000 (from 7
fewer to 388
more)

16/105
(15.2%)

38/120
(31.7%)

RR 0.6
(0.37 to
0.99)

127 fewer per
1000 (from 3
fewer to 200
fewer)

20/63
(31.7%)

62/119
(52.1%)

RR 0.61
(0.41 to
0.91)

203 fewer per
1000 (from 47
fewer to 307
fewer)

Quality

ALT normalization – 1-year follow up
1: Barbaro
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

3

no serious
indirectnes
s

serious

no serious
indirectnes
s

no serious
imprecisio
n

none

no serious
indirectnes
s

no serious
imprecisio
n

none

LOW

Genotypic resistance during treatment
3: Barbaro
2001; Jang
2004; Yuki 2008

randomi
zed trials

serio
1
us

2

serious

LOW

Histological response – 52 weeks of treatment
1: Schiff 2003

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

MODERAT
E

1

Blinding/randomization/allocation concealment unclear or incomplete.
Heterogeneity
3
Confidence interval compatible with two clinical decisions: no harm or benefit, or benefit.
4
Confidence interval compatible with three clinical decisions: harm; no harm or benefit; or benefit.
2

Comparison of pegylated interferon alpha-2a plus lamivudine versus lamivudine
Table 33. Pegylated interferon alpha-2a plus lamivudine versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings

Quality
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Quality assessment

Summary of findings
No. of people

No. of Design
studies

Risk of bias Inconsistency

Quality
Effect

Indirectness Imprecision Other
PEG-IFNa2a + LAM
considerations LAM

Relative
(95% CI)

Absolute

HBV DNA log reduction (copies/mL) (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious no serious
none
indirectness imprecision

7.2 (2.4)

5.8 (2.8)

1.4 (0.94 to MD 1.4 higher (0.94 to
1.86)
1.86 higher)
MODERATE

186/246
(75.6%)

108/230
(47%)

RR 1.61
(1.38 to
1.88)

286 more per 1000
(from 178 more to
413 more)

73/246
(29.7%)

59/230
(25.7%)

RR 1.16
(0.86 to
1.55)

41 more per 1000
(from 36 fewer to 141 LOW
more)

64/246 (26%) 55/230
(23.9%)

RR 1.09
(0.8 to
1.49)

22 more per 1000
(from 48 fewer to 117 LOW
more)

126/246
(51.2%)

168/230
(73%)

RR 0.7
(0.61 to
0.81)

219 fewer per 1000
(from 139 fewer to 285 LOW
fewer)

2.7 (3.6)

1.9 (3.2)

MD 0.8
(0.2 to

MD 0.8 higher (0.2 to
1.4 higher)

% of people with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks of treatment)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious no serious
none
indirectness imprecision

MODERATE

% of people with HBeAg loss (assessed at the end of 48 weeks of treatment)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious serious
none
indirectness imprecision
(b)

% of people with HBeAg seroconversion (assessed at the end of 48 weeks of treatment)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious serious
none
indirectness imprecision
(b)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious serious
none
indirectness imprecision
(c)

HBV DNA log reduction (copies/mL) (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTpartially

serious
no serious
limitations inconsistency

no serious serious
none
indirectness imprecision

LOW
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Quality assessment
double
blinded

Summary of findings
(a)

(d)

Quality
1.49)

% of people with HBV DNA (< 100 000 copies/mL) ( assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious serious
none
indirectness imprecision

91/246 (37%) 60/230
(26.1%)

RR 1.42
(1.08 to
1.86)

110 more per 1000
(from 21 more to 224
more)

77/246
(31.3%)

57/230
(24.8%)

RR 1.26
(0.94 to
1.69)

64 more per 1000
(from 15 fewer to 171 LOW
more)

74/246
(30.1%)

52/230
(22.6%)

RR 1.33
(0.98 to
1.81)

75 more per 1000
(from 5 fewer to 183
more)

LOW

106/246
(43.1%)

76/230
(33%)

RR 1.3
(1.03 to
1.65)

99 more per 1000
(from 10 more to 215
more)

LOW

no serious serious
none
imprecision
indirectness

112/215
(52.1%)

93/184
(50.5%)

RR 1.03
(0.85 to
1.25)

15 more per 1000
(from 76 fewer to 126 LOW
more)

no serious no serious
none
indirectness imprecision

9/256 (3.5%)

69/254
(27.2%)

RR 0.13
(0.07 to
0.25)

236 fewer per 1000
(from 204 fewer to 253 MODERATE
fewer)

(b)

LOW

% of people with HBeAg loss (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious serious
none
indirectness imprecision
(b)

% of people with HBeAg seroconversion (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious serious
none
indirectness imprecision
(b)

% of people with ALT normalization (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

no serious serious
none
imprecision
indirectness
(b)

% of people with histological improvement (assessed at the end of 24 weeks’ follow up)
1 Lau
2005

RCTpartially
double
blinded

serious
no serious
limitations inconsistency
(a)

(b)

Resistance (genotypic mutation)
1 Lau
2005

RCTserious
no serious
partially limitations inconsistency
double (a)
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Quality assessment
blinded

Summary of findings

Quality

% of people withdrawn due to adverse events
1 Lau
2005

(a)
(b)
(c)
(d)

RCTserious
no serious
partially limitations inconsistency
double (a)
blinded

no serious no serious
none
indirectness imprecision

12/271
(4.4%)

2/272
(0.74%)

RR 6.02
(1.36 to
26.65)

37 more per 1000
(from 3 more to 189
more)

MODERATE

Partially double blind study with no follow-up details.
The confidence interval is consistent with two clinical decisions: appreciable benefit and no appreciable benefit or harm.
The confidence interval is consistent with two clinical decisions: appreciable harm and appreciable benefit or harm.
The mean difference did not reach default MID.

Comparison of pegylated interferon alpha-2b plus lamivudine versus lamivudine
Table 34. Pegylated interferon alpha-2b plus lamivudine versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studie
s

Design

Risk
of
bias

Inconsistency

Indirectness

Imprecision

No. of patients

Effect

Other
consideratio
ns

PEG-IFN
alpha-2b
+ lam

Lamivudi
ne alone

Relative
(95% CI)

5/48
(10.4%)

2/48
(4.2%)

RR 2.5
(0.51 to
12.26)

63 more per 1000
(from 20 fewer to
469 more)

VERY LOW

10/48
(20.8%)

19/48
(39.6%)

RR 0.53
(0.27 to
1.01)

186 fewer per 1000
(from 289 fewer to
4 more)

LOW

45/50
(90%)

39/50
(78%)

RR 1.15
(0.97 to

117 more per 1000
(from 23 fewer to

Absolute
Quality

HBV DNA <100 copies/mL at the end of treatment
1:
Chan
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very
2
serious

none

no serious
indirectness

serious

3

none

no serious
indirectness

serious

Resistance at the end of treatment
1:
Chan
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

ALT normalizationat the end of treatment
1:
Chan

randomiz
ed trials

seriou
1
s

no serious
inconsistency

3

none

LOW
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Quality assessment
No. of
studie
s
2005

Design

Risk
of
bias

Inconsistency

Indirectness

Imprecision

Other
consideratio
ns

No. of patients

Effect

PEG-IFN
alpha-2b
+ lam

Relative
(95% CI)

Absolute

1.37)

289 more)

Lamivudi
ne alone

Quality

Histological improvement at the end of treatment
1:
Chan
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very
2
serious

none

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

very
2
serious

none

no serious
indirectness

very
2
serious

none

no serious
indirectness

serious

3

none

4/40
(10%)

4/44
(9.1%)

RR 1.1
(0.29 to
4.11)

9 more per 1000
(from 65 fewer to
283 more)

30/48
(62.5%)

14/48
(29.2%)

RR 2.14
(1.31 to
3.51)

333 more per 1000
(from 90 more to
732 more)

MODERAT
E

30/48
(62.5%)

14/48
(29.2%)

RR 2.14
(1.31 to
3.51)

333 more per 1000
(from 90 more to
732 more)

MODERAT
E

1/48
(2.1%)

0/48
(0%)

OR 3.06
(0.12 to
77.09)

-

3/43
(7%)

2/37
(5.4%)

OR 1.31
(0.21 to
8.31)

16 more per 1000
(from 42 fewer to
268 more)

VERY LOW

25/50
(50%)

15/50
(30%)

RR 1.67 (1
to 2.76)

201 more per 1000
(from 0 more to 528
more)

LOW

VERY LOW

HBeAg loss at the end of treatment
1:
Chan
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

HBeAg seroconversion at the end of treatment
1:
Chan
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

HBsAg loss at the end of treatment
1:
Chan
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

VERY LOW

HBV DNA <100 copies/mL at 24 weeks’ follow up
1:
Chan
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency

ALT normalization at 24 weeks’ follow up
1:
Chan
2005

randomiz
ed trials

seriou
1
s

no serious
inconsistency
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1

Unblinded study
Confidence interval compatible with three clinical decisions: harm, no harm or benefit, or benefit.
3
Confidence interval compatible with two clinical decisions: benefit, or no harm or benefit.
2

Comparison of adefovir plus lamivudine versus lamivudine
Table 35. Adefovir plus lamivudine versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studie
s

Design

No. of patients
Risk
of
bias

Inconsistency

Indirectness

Imprecisio
n

Effect

Other
consideratio
ns

Lamivudine plus
adefovir versus
lamivudine

Con
trol

Relative
(95% CI)

Absolute

none

31/53
(58.5%)

29/
56
(51.
8%)

RR 1.13
(0.8 to
1.59)

67 more per 1000
(from 104 fewer to
306 more)

LOW

21/53
(39.6%)

23/
56
(41.
1%)

RR 0.96
(0.61 to
1.52)

16 fewer per 1000
(from 160 fewer to
214 more)

VERY LOW

24/51
(47.1%)

39/
56
(69.
6%)

RR 0.68
(0.48 to
0.95)

223 fewer per
1000 (from 35
fewer to 362
fewer)

MODERAT
E

6/52
(11.5%)

12/
54

RR 0.52
(0.21 to

107 fewer per
1000 (from 176

Quality

HBV DNA <10 000 copies/mL at 52 weeks
1:
Sung
2008

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

2

serious

Undetectable HBV DNA <200 copies/mL at 52 weeks
1:
Sung
2008

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very
3
serious

none

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

no serious
inconsistency

no serious
indirectness

very
3
serious

none

ALT normalization at 52 weeks
1:
Sung
2008

randomiz
ed trials

seriou
1
s

HBeAg loss at 52 weeks
1:
Sung

randomiz
ed trials

seriou
1
s

VERY LOW
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Quality assessment
No. of
studie
s
2008

Design

No. of patients
Risk
of
bias

Inconsistency

Indirectness

Imprecisio
n

Other
consideratio
ns

Lamivudine plus
adefovir versus
lamivudine

Effect
Con
trol

Relative
(95% CI)

Absolute

(22.
2%)

1.28)

fewer to 62 more)

5/52
(9.6%)

9/5
4
(16.
7%)

RR 0.58
(0.21 to
1.61)

70 fewer per 1000
(from 132 fewer to
102 more)

VERY LOW

5/58
(8.6%)

10/
51
(19.
6%)

RR 0.44
(0.16 to
1.2)

110 fewer per
1000 (from 165
fewer to 39 more)

LOW

Quality

HBeAg seroconversion at 52 weeks
1:
Sung
2008

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very
3
serious

none

no serious
indirectness

serious

2

none

Resistance mutation at 52 weeks
1:
Sung
2008

randomiz
ed trials

seriou
1
s

no serious
inconsistency

1

Randomization and allocation concealment unclear.
Confidence interval compatible with two clinical decisions: benefit, or no harm or benefit.
3
Confidence interval compatible with three clinical decisions: harm, no harm or benefit, or benefit.
2

Lamivudine-resistant adults with HBeAg-positive CHB
Comparison of entecavir versus placebo
Table 36. Entecavir versus placebo – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Quality
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Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Entecavir
frequency (%)/
mean (SD)

Placebo
Frequency
(%)/ mean
(SD)

4.3 (1.18)

0.15 (1.08)

Relative
Risk
(95% CI)

Absolute

Log reduction in HBV DNA (copies/mL) (assessed at the end of 12 weeks of treatment)
Yao 2007

1 RCT- double
blinded

serious
a
limitations

no serious
inconsistenc
y

serious
b
indirectness

no serious
imprecision

LOW
MD 4.15
higher (3.70
to 4.60
higher)

% of people with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 12 weeks of treatment)
Yao 2007

1 RCT- double
blinded

serious
a
limitations

no serious
inconsistenc
y

serious
b
indirectness

no serious
imprecision

9/116 (7.8%)

% of people with ALT normalization (≤1 x ULN) (assessed at the end of 12 weeks of treatment)
40/59 (67.8%)
Yao 2007
1 RCT- double
serious
no serious
serious
no serious
a
b
inconsistenc
blinded
limitations
indirectness
imprecision
y

0/29

PETO OR
3.76 (0.70,
20.17)

8more per
1000 (from
1 to 15
more)

LOW

1/16(6.3%)

RR 10.85
(1.61 to
72.95)

616 more
per 1000
(from 38
more to
4497 more

LOW

1/29 (3.4%)

RR 0.09 (0
to 2.05)

--

LOW

Incidence of adverse events leading to withdrawal
Yao 2007

(a)
(b)
(c)

1 RCT- double
blinded

serious
a
limitations

no serious
inconsistenc
y

serious
b
indirectness

serious
imprecision

0/116(0%)

c

Unclear randomization method and allocation concealment.
Mixed population: 90% of the participants were HBeAg positive.
Confidence interval consistent with two clinical decisions (no appreciable clinical harm or benefit, appreciable clinical benefit).
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Comparison of adefovir plus lamivudine versus lamivudine
Table 37. Adefovir plus lamivudine versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design

Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

No. of patients

Effect

Other
consideratio
ns

Lamivudine
+ adefovir

Relative
(95% CI)

16/62
(25.8%)

0/64
(0%)

OR 9.88
(3.47 to
28.17)

-

24/61
(39.3%)

4/65
(6.2%)

OR 9.72
(3.15 to
30.02)

328 more per 1000
(from 110 more to
602 more)

MODERAT
E

9/58
(15.5%)

1/61
(1.6%)

OR 7.74
(1.33 to
45.11)

98 more per 1000
(from 5 more to
413 more)

MODERAT
E

4/58
(6.9%)

1/61
(1.6%)

OR 3.33
(0.51 to
21.91)

36 more per 1000
(from 8 fewer to
251 more)

26/42

44/46

RR 0.65

335 fewer per

Lamivu
dine

Absolute
Quality

Undetectable HBV DNA at the end of treatment
2: Perrillo
2004;
Peters
2004

randomiz
ed trials

serio
1
us

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

very
2
serious

none

no serious

very

none

MODERAT
E

ALT normalizationat the end of treatment
2: Perrillo
2004;
Peters
2004

randomiz
ed trials

serio
1
us

no serious
inconsistency

HBeAg loss at the end of treatment
2: Perrillo
2004;
Peters
2004

randomiz
ed trials

serio
1
us

no serious
inconsistency

HBeAg seroconversion at the end of treatment
2: Perrillo
2004;
Peters
2004

randomiz
ed trials

serio
1
us

no serious
inconsistency

VERY LOW

Resistance at the end of treatment
1: Perrillo

randomiz

serio

no serious
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Quality assessment

1
2

No. of
studies

Design

2004;

ed trials

Risk
of
bias
1
us

Inconsistenc
y

Indirectnes
s

Imprecisio
n

inconsistency

indirectness

serious

Other
consideratio
ns

2

No. of patients

Effect

Lamivudine
+ adefovir

Lamivu
dine

Relative
(95% CI)

Absolute

(61.9%)

(95.7%)

(0.51 to
0.83)

1000 (from 163
fewer to 469
fewer)

Quality
VERY LOW

No information on randomization/allocation concealment in one study.
Confidence interval is compatible with three clinical decisions: harm, no harm or benefit, or benefit.

Comparison of adefovir plus lamivudine versus adefovir
Table 38. Adefovir plus lamivudine versus adefovir – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design Risk of bias

No. of people
Inconsistency Indirectness

Imprecision Other
considerations

Effect

Quality

Adefovir +
lamivudine

Adefovir

Relative
(95% CI)

Absolute

20

19

-

MD 0.54 lower
(1.34 lower to 0.26
higher)

7/20
(35%)

5/18
(26.3%)

RR 1.33
(0.51 to
3.48)

87 more per 1000
(from 129 fewer to
653 more)

VERY LOW

3/18

3/19

RR 1.06

9 more per 1000

VERY LOW

Reduction in HBV DNA (assessed at the end of 48 weeks of treatment)
1
Peters
2004

RCTserious
no serious
double limitations inconsistency
(a)
blinded

no serious serious
indirectness imprecision

none

(b)

LOW

% of people with undetectable HBV DNA (<1000 copies/mL) (assessed at the end of 48 weeks of treatment)
1
Peters
2004

RCTserious
double limitations
(a)
blinded

no serious
no serious
inconsistency indirectness

very serious none
imprecision
(c)

% of people with HBeAg loss (assessed at the end of 48 weeks of treatment)
1: Peters

RCT-

serious

no serious

no serious

very serious none
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Quality assessment
2004

No. of people

double limitations
(a)
blinded

inconsistency indirectness

imprecision

Effect

Quality

(16.7%)

(15.8%)

(0.24 to
4.57)

(from 120 fewer to
564 more)

1/18
(5.6%)

2/18
(10.5%)

RR 0.53
(0.05 to
5.33)

49 fewer per 1000
(from 100 fewer to
456 more)

VERY LOW

10/19
(52.6%)

9/18
(47.4%)

RR 1.11
(0.59 to
2.1)

52 more per 1000
(from 194 fewer to
521 more)

VERY LOW

0/20
(0%)

0/19
(0%)

not
pooled

not pooled

(c)

% of people with HBeAg seroconversion (assessed at the end of 48 weeks of treatment)
1
Peters
2004

RCTserious
double limitations
(a)
blinded

no serious
no serious
inconsistency indirectness

very serious none
imprecision
(c)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
1
Peters
2004

RCTserious
double limitations
(a)
blinded

no serious
no serious
inconsistency indirectness

very serious none
imprecision
(c)

% of people withdrawn due to adverse events
1
Peters
2004

RCTserious
double limitations
(a)
blinded

no serious
no serious
inconsistency indirectness

no serious
none
imprecision

MODERAT
E

(a) Unclear allocation concealment
(b) The mean difference did not reach the default MID.
(c) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Comparison of adefovir versus lamivudine
Table 39. Adefovir versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design

Risk
of
bias

Inconsistency

Indirectness

Imprecision

Other
consideration
s

No. of patients

Effect

Adef
ovir

Relative
(95% CI)

Lamivu
dine

Absolute
Quality

Undetectable HBV DNA at the end of treatment
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Quality assessment
No. of
studies
1:
Peters
2004

Design

randomiz
ed trials

Risk
of
bias

Inconsistency

seriou
1
s

no serious
inconsistency

Indirectness

Imprecision

No. of patients

Effect

Other
consideration
s

Adef
ovir

Relative
(95% CI)

5/18
(27.8
%)

0/18
(0%)

OR 9.56
(1.48 to
61.61)

-

9/19
(47.4
%)

1/19
(5.3%)

OR 16.2
(1.78 to
147.07)

421 more per 1000
(from 37 more to 838
more)

3/19
(15.8
%)

0/19
(0%)

OR 8.27 (0.4
to 172.05)

-

2/19
(10.5
%)

0/19
(0%)

OR 7.81
(0.47 to
129.75)

-

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

very serious

no serious
indirectness

very serious

Lamivu
dine

Absolute
Quality
MODERAT
E

ALT normalizationat the end of treatment
1:
Peters
2004

randomiz
ed trials

seriou
1
s

no serious
inconsistency

MODERAT
E

HBeAg loss at the end of treatment
1:
Peters
2004

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

none

VERY LOW

HBeAg seroconversion at the end of treatment
1:
Peters
2004
1
2

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

none

VERY LOW

Unclear allocation concealment
Confidence interval compatible with three clinical decisions: harm, no harm or benefit, or benefit

Comparison of emtricitabine plus tenofovir versus tenofovir
Table 40. Emtricitabine plus tenofovir versus tenofovir – clinical study characteristics and clinical summary of findings
Quality assessment

No. of patients

Effect

Quality
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No. of
studie
s

Design

Risk of
bias

Inconsistency

Indirectness

Impreci
sion

no serious
indirectness

serious

Other
consideratio
ns

Emtricitabine +
tenofovir

Ten
ofov
ir

Relative
(95% CI)

Absolute

none

36/52
(69.2%)

35/
53
(66
%)

RR 1.05
(0.8 to
1.37)

33 more per 1000
(from 132 fewer to
244 more)

HBV DNA <400 copies/mL at 24 weeks of therapy
1:
Berg
2010
1

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

1

MODERAT
E

Confidence interval compatible with two clinical decisions: benefit, or no benefit or harm.
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Pharmacological monotherapies and combination therapies in achieving remission of the activity of CHB for HBeAg-negative adults
Comparison of adefovir versus placebo
Table 41. Adefovir versus placebo – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Adefovir
Frequency (%)/
mean (SD) or
median

Quality

Placebo
Frequency
(%) or
median

Relative
Risk
(95% CI)

Absolute

Median HBV DNA reduction (log10 copies/mL) (assessed at the end of 48 weeks of treatment)
Hadziyann
is 2003

1 RCT- double
blinded

3.91
(a)
no serious
no serious
no serious
limitations
inconsistency
indirectness
% of people with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks of treatment)

1.35

(b)

(b)

HIGH

Hadziyann
is 2003

1 RCT- double
blinded

0/61
(0%)

Peto OR
9.61 (5.04
to 18.31)

510 more
per 1000
(from 420
more to 600
more)

HIGH

17/59
(28.8%)

RR 2.51
(1.66 to
3.81)

435 more
per 1000
(from 190
more to 810
more)

HIGH

19/57
(33.3%)

RR 1.91
(1.29 to

303 more
per 1000

HIGH

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

63/123
(51.2%)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Hadziyann
is 2003

1 RCT- double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

84/116
(72.4%)

% of people with histological improvement (assessed at the end of 48 weeks of treatment)
Hadziyann
is 2003

1 RCT- double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

77/121
(63.6%)
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Quality assessment

Summary of findings
Effect

Authors

(a)
(b)

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Adefovir
Frequency (%)/
mean (SD) or
median

Placebo
Frequency
(%) or
median

Quality

Relative
Risk
(95% CI)

Absolute

2.82)

(from 97
more to 607
more)

Imprecision cannot be assessed as median was reported and forest plot cannot be generated.
Relative risk and absolute effect could not be obtained because median was reported.
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Follow-up study (Hadziyannis 2006)
People with HBeAg-negativeCHB who participated in a 48-week double-blinded trial (Hadziyannis
2003) entered a follow-up study up to 204 weeks treatment with adefovir. 125 people treated with
adefovir continued therapy in the follow-up study; 70 people had adefovir all this period (240 weeks
in total) and 50 people received placebo the first 48 weeks and then adefovir (people in this group
received adefovir for 192 weeks).
The following table shows the comparative analysis of outcomes assessed at the end of 48 weeks of
the double blinded trial, and at the end of 192 and 204 weeks of adefovir exposure.
Table 42. Outcomes assessed at the end of 48, 192 and 204 weeks of adefovir exposure

Outcomes

People received
adefovir for 48 weeks
(N=117)

People received
adefovir for
192weeks (N=125)

% of people with undetectable
DNA (< 1000 copies/mL)

62/117
(53%)

62%

b

53%

b

% of people with ALT
normalization (ITT analysis
withmissing data perceived as
failures)

84/116
(72.4%)

63%

b

59%

b

% of people with improvement in
c
at least one score in Ishak score

29/46 (63%)

Incidence of resistance
a

d

People received
adefovir for
a
204weeks (N=70)

29/125 (23.2%)

Includes only people received adefovir for all the period of 240 weeks
ITT analysis with missing data perceived as failure

b
c

Available case analysis
ITT analysis

d
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Comparison of lamivudine versus placebo
Table 43. Lamivudine versus placebo – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Lamivudine
frequency (%)/
median (range)

Quality

Placebo
frequency
(%) or
median
(range)

Relative
risk/Absolut
e median
difference
(95% CI)

Absolute

14/54
(25.9%)

RR 3.5 (2.21
to 5.54)

648 more
per 1000
(from 314
more to
1000 more)

MODERATE

9/47
(19.1%)

RR 3.05
(1.65 to
5.63)

393 more
per 1000
(from 124
more to
887more)

HIGH

12/47
(25.5%)

RR 1.28
(0.72 to
2.26)

71 more per
1000 (from
71 fewer to
322 more)

MODERATE

% of people with undetectable HBV DNA (<2.5 pg/mL) (assessed at the end of 24 weeks of treatment)
1
Tassopoul
os1999

RCT- double
blinded

serious
(a)
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

49/54 (90.7%)

% of people with undetectable HBV DNA (<10 000 copies/mL) (assessed at the end of 24 months of treatment)
1 Chan
2007c

RCT- double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

52/89 (58.4%)

% of people with undetectable HBV DNA (<10 000 copies/mL) (assessed at 6 months’ follow up)
1 Chan
2007c

RCT- double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

serious
imprecision
(b)

29/89 (32.6%)

% of people with HBsAg loss
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Quality assessment

Summary of findings
Effect

Quality

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Lamivudine
frequency (%)/
median (range)

Placebo
frequency
(%) or
median
(range)

Relative
risk/Absolut
e median
difference
(95% CI)

Absolute

Chan
2007c
Tassopoul
os1999

RCT- double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

very serious
imprecision

1/1084 (0.9%)

1/84 (1.2%)

RR 0.74
(0.09 to
5.87)

3 fewer per
1000 (from
11 fewer to
58 more)

LOW

66/89 (74.2%)

17/47
(36.2%)

RR 2.05
(1.38 to
3.06)

380 more
per 1000
(from 137
more to 745
more)

HIGH

53/89 (59.6%)

18/47
(38.3%)

RR 1.55
(1.04 to
2.32)

211 more
per 1000
(from 15
more to 506
more)

HIGH

1/35 (2.9%)

RR 11 (1.55
to 78.29)

286 more
per 1000
(from 16
more to
2208 more)

HIGH

(c)

% of people with ALT normalization (assessed at the end of 24 months of treatment)
1 Chan
RCT- double
no serious
no serious
no serious
no serious
2007c
blinded
limitations
inconsistency
indirectness
imprecision

% of people with ALT normalization (assessed at 6 months’ follow up)
1 Chan
2007c

RCT- double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

Incidence of resistance (genotypic YMDD mutation) (assessed at the end of 24 months of treatment)
1 Chan
2007c

RCT- double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

22/70 (31.4%)

Incidence of resistance (phenotypic resistance or viral breakthrough) (assessed at the end of 24 months of treatment)
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Quality assessment

Summary of findings
Effect

Quality

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Lamivudine
frequency (%)/
median (range)

Placebo
frequency
(%) or
median
(range)

Relative
risk/Absolut
e median
difference
(95% CI)

Absolute

1 Chan
2007c

RCT- double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

16/70 (23%)

0/35 (0%)

RR 16.73
(1.03 to
271)

--

HIGH

14/18
(77.8%)

2/8
(25%)

RR 3.11
(0.91 to
10.59)

527 more
per 1000
(from 22
fewer to
1000 more)

LOW

% of people with histological improvement (assessed at the end of 24 months of treatment)
1 Chan
2007c

RCT- double
blinded

serious
(e)
limitations

no serious
inconsistency

no serious
indirectness

serious
imprecision
(d)

(a)
(b)
(c)
(d)
(e)

Unclear allocation concealment
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
The second liver biopsy was an optional examination and 26 people had paired biopsy. Unclear when the second liver biopsy was done.
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Comparison of lamivudine versus PEG-IFN-alpha
Table 44. Lamivudine versus pegylated interferon alpha-2a – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Lamivudine
frequency
(%)/ mean
(SD)

PEGinterferon
alpha-2a
Frequency
(%)/mean
(SD)

Relative
risk/Mean
difference
(95% CI)

Absolute

4.2 (0.15)

4.1 (0.18)

MD 1.3
(1.27 to
1.33

MD 1.3
higher (1.27
to 1.33
higher)

MODERATE

1.6 (0.2)

2.3 (0.2)

MD -0.5 (0.54 to 0.46)

MD 0.5
lower (0.54
to 0.46
lower)

MODERATE

112/165
(67.9%)

RR 1.26
(1.12 to
1.43)

176 more
per 1000
(from 81
more to 292
more)

LOW

HBV DNA reduction (log copies/mL) (assessed at the end of 48 weeks of treatment)
Marcellin
2004

1 RCTpartially
double
blinded

serious
(a)
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

HBV DNA log reduction (log copies/mL) (assessed at 24 weeks’ follow up)
Marcellin
2004

1 RCT- partially
double blinded

serious
(a
limitations
)

no serious
inconsistency

no serious
indirectness

no serious
imprecision

% of people with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks of treatment)
Marcellin
2004

1 RCT- partially
double blinded

serious
(a
limitations
)

no serious
inconsistency

no serious
indirectness

serious
imprecision
(c)

133/155
(85.8%)

% of people with undetectable HBV DNA (<400 copies/mL) (assessed at 24 weeks’ follow up)
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Quality assessment

Summary of findings
Effect

Authors

Design

Marcellin
2004

1 RCT- partially
double blinded

Risk of bias

serious
(a
limitations
)

Inconsistency

Indirectness

Imprecision

no serious
inconsistency

no serious
indirectness

serious
imprecision

no serious
indirectness

serious
imprecision

Quality

Lamivudine
frequency
(%)/ mean
(SD)

PEGinterferon
alpha-2a
Frequency
(%)/mean
(SD)

Relative
risk/Mean
difference
(95% CI)

Absolute

53/155
(34.2%)

76/165 (43%)

RR 0.74
(0.56 to
0.98)

120 fewer
per 1000
(from 9
fewer to
203 fewer)

LOW

0/155 (0%)

7/165 (4.2%)

RR 0.07 (0
to 1.23)

39 fewer
per 1000
(from 42
fewer to 10
more)

LOW

0/155 (0%)

5/165 (3%)

RR 0.1 (0.01
to 1.74)

27 fewer
per 1000
(from 30
fewer to 22
more)

VERY LOW

132/155
(85.2%)

67/165
(40.6%)

RR 2.1 (1.72
to 2.55)

447 more
per 1000
(from 292
more to 629
more)

MODERATE

(c)

% of people with HBsAg loss (assessed at 24 weeks’ follow up)
Marcellin
2004

1 RCTpartially
double
blinded

serious
(a)
limitations

no serious
inconsistency

(b)

% of people with HBsAg seroconversion (assessed at 24 weeks’ follow up)
Marcellin
2004

1 RCTpartially
double
blinded

serious
(a)
limitations

no serious
inconsistency

no serious
indirectness

very serious
imprecision
(b)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Marcellin
2004

1 RCTpartially
double
blinded

serious
(a)
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Lamivudine
frequency
(%)/ mean
(SD)

PEGinterferon
alpha-2a
Frequency
(%)/mean
(SD)

Relative
risk/Mean
difference
(95% CI)

Absolute

80/155
(51.6%)

105/165
(63.6%)

RR 0.81
(0.67 to
0.98)

121 fewer
per 1000
(from 13
fewer to
210 fewer)

LOW

0/165 (0%)

RR 59.94
(3.70 to
971.16)

--

MODERATE

85/143
(59.4%)

RR 0.97
(0.79 to
1.19)

18 fewer
per 1000
(from 125
fewer to
113 more)

MODERATE

% of people with ALT normalization (assessed at 24 weeks’ follow up)
Marcellin
2004

1 RCT- partially
double blinded

serious
(a
limitations
)

no serious
inconsistency

no serious
indirectness

serious
imprecision
(c)

Resistance – genotypic YMDD mutation (assessed at 48 weeks of treatment)
Marcellin
2004

1 RCT- partially
double blinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

no serious
imprecision

32/179
(18%)

% of people with histological improvement (assessed at 24 weeks’ follow up)
Marcellin
2004

(a)
(b)
(c)

1 RCT- partially
double blinded

serious
(a
limitations
)

no serious
inconsistency

no serious
indirectness

no serious
imprecision

72/125
(57.6%)

Partially double-blinded study with no further details
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
The confidence interval is consistent with two clinical decisions; appreciable harm, no appreciable harm or benefit.
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Comparison of telbivudine versus lamivudine
Table 45. Telbivudine versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Telbivudine
frequency (%)/
mean (SD)

Lamivudinef
requency
(%)/ mean
(SD)

Relative
risk/Mean
difference
(95% CI)

Absolute

HBV DNA reduction (log10 copies/mL) (assessed at the end of 52 weeks of treatment)
Lai 2007*
1 RCT-double
no serious
no serious
no serious
no serious
blinded
limitations
inconsistency
indirectness
imprecision

5.23

4.40

MD 2.29
(1.58 to
3.33)

MD 2.29
higher (1.58
to 3.33
higher)

% of people with undetectable HBV DNA (assessed at the end of 52 weeks of treatment)
Hou 2008 2 RCT-double
no serious
no serious
no serious
serious
imprecision
A
blinded
limitations
inconsistency
indirectness
(a)
Lai 2007*

213/242
(88%)

177/246
(72%)

RR 1.22
(1.12 to
1.34)

158 more
per 1000
(from 86
more to 245
more)

% of people with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 104 weeks)
Liaw 2009 1 RCT-double
no serious
no serious
no serious
no serious
182/222
blinded
limitations
inconsistency
indirectness
imprecision
(82%)

127/224
(56.7%)

RR 1.45
(1.27 to
1.65)

255 more
per 1000
(from 153
more to 369
more)

HIGH

MODERATE

HIGH

% of people with HBsAg loss (assessed at the end of 104 weeks)
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Quality assessment

Summary of findings
Effect

Quality

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Telbivudine
frequency (%)/
mean (SD)

Lamivudinef
requency
(%)/ mean
(SD)

Relative
risk/Mean
difference
(95% CI)

Absolute

Liaw 2009

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

very serious
(
imprecision

1/222
(0.45%)

2/224
(0.89%)

RR 0.5 (0.05
to 5.52)

4 fewer per
1000 (from
8 fewer to
40 more)

% ofpeople with HBsAg seroconversion (assessed at the end of 104 weeks)
Liaw 2009 1 RCT-double
no serious
no serious
no serious
blinded
limitations
inconsistency
indirectness

very serious
(
imprecision

1/222
(0.45%)

1/224
(0.45%)

RR 1.01
(0.06 to
16.03)

0 more per
1000 (from
4 fewer to
67 more)

312/369
(84.6%)

290/367
(79%)

RR 1.07 (1
to 1.14)

55 more per
1000 (from
0 more to
111 more)

b)

b)

% of people with ALT normalization (assessed at the end of 52 weeks of treatment)
Hou 2008 2 RCT-double
no serious
very serious
no serious
no serious
inconsistency
A
blinded
limitations
indirectness
imprecision
(b)
Lai 2007*
% of people with ALT normalization (assessed at the end of 104 weeks)
Liaw 2009 1 RCT-double
no serious
no serious
no serious
blinded
limitations
inconsistency
indirectness

no serious
imprecision

173/222
(77.9%)

157/224
(70.1%)

RR 1.11 (1
to 1.24)

77 more per
1000 (from
0 more to
168 more)

Incidence of resistance (assessed at the end of 52 weeks of treatment)
Lai 2007*
1 RCT-double
no serious
no serious
no serious
blinded
limitations
inconsistency
indirectness

no serious
imprecision

5/222
(2.3%)

24/224
(10.7%)

RR 0.21
(0.08 to
0.54)

85 fewer
per 1000
(from 49
fewer to 99

LOW

LOW

LOW

HIGH

HIGH
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Telbivudine
frequency (%)/
mean (SD)

Lamivudinef
requency
(%)/ mean
(SD)

Relative
risk/Mean
difference
(95% CI)

Quality
Absolute

fewer)

% of people with histological improvement (assessed at the end of 52 weeks)
Lai 2007*
1 RCT-double
no serious
no serious
no serious
no serious
blinded
limitations
inconsistency
indirectness
imprecision

148/222
(66.7%)

148/224
(66.1%)

RR 1.01
(0.88 to
1.15)

7 more per
1000 (from
79 fewer to
99 more)

HIGH

(a)

Confidence interval is consistent with two clinical decisions – appreciable benefit and no appreciable benefit or harm.
Confidence interval is consistent with three clinical decisions – appreciable harm, no appreciable harm or benefit, appreciable benefit.
(c)
2
Substantial heterogeneity (I =96%; P=<0.0001).
*Lai 2007 is the same RCT as Liaw 2009, but reported outcomes at week 52.
(b)
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Comparison of tenofovir versus adefovir
Table 46. Tenofovir versus adefovir – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Quality

Indirectness

Imprecision

Tenofovir
frequency (%)/
mean (SD)

Adefovir
frequency
(%)/ mean
(SD)

Relative
risk/ Mean
difference(9
5% CI)

Absolute

Log reduction HBV DNA (assessed at the end of 48 weeks of treatment)
Marcellin
1 RCT-double
no serious
no serious
no serious
2008
blinded
limitations
inconsistency
indirectness

no serious
imprecision

4.55 (0.99)

4.07 (1.23)

MD 0.48
(0.22 to
0.74)

MD 0.48
higher (0.22
to 0.74
higher)

HIGH

233/241
(96.7%)

79/117
(67.5%)

RR 1.43
(1.26 to
1.63)

290 more
per 1000
(from 176
more to 425
more)

HIGH

0/250 (0%)

0/125 (0%)

not pooled

not pooled

HIGH

180/236
(76.3%)

91/118
(77.1%)

RR 0.99
(0.88 to
1.12)

8 fewer per
1000 (from
93 fewer to
93 more)

HIGH

% of people with HBV DNA <400 copies/mL (assessed at the end of 48 weeks of treatment)
Marcellin
1 RCT-double
no serious
no serious
no serious
no serious
2008
blinded
limitations
inconsistency
indirectness
imprecision

% of people with HBsAg loss (assessed at the end of 48 weeks of treatment)
Marcellin
1 RCT-double
no serious
no serious
no serious
2008
blinded
limitations
inconsistency
indirectness

no serious
imprecision

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Marcellin
1 RCT-double
no serious
no serious
no serious
no serious
2008
blinded
limitations
inconsistency
indirectness
imprecision
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

% of people with histological improvement (assessed at the end of 48 weeks of treatment)
Marcellin
1 RCT-double
no serious
no serious
no serious
no serious
2008
blinded
limitations
inconsistency
indirectness
imprecision

Tenofovir
frequency (%)/
mean (SD)

Adefovir
frequency
(%)/ mean
(SD)

Relative
risk/ Mean
difference(9
5% CI)

Absolute

181/250
(72.4%)

86/125
(68.8%)

RR 1.05
(0.91 to
1.21)

34 more per
1000 (from
62 fewer to
144 more)

Quality

HIGH
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Comparison of entecavir versus lamivudine
Table 47. Entecavir versus lamivudine – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Quality

Imprecision

Entecavir
frequency (%)/
mean (SD)

Lamivudine
frequency
(%)/ mean
(SD)

Relative
risk/ Mean
difference
(95% CI)

Absolute

serious
imprecision

5.0(1.7),
5.2 (1.32)

4.5(1.9),
4.5 (1.78)

MD 0.53
(0.26 to 0.8)

MD 0.53
higher (0.26
to 0.8
higher)

LOW

254/336
(75.6%)

RR 1.25
(1.17 to
1.33)

189 more
per 1000
(from 129
more to 249
more)

LOW

309/311
(99.4%)

279/296
(94.3%)

RR 1.05
(1.02 to
1.09)

47 more per
1000 (from
19 more to
85 more)

MODERATE

284/344
(82.6%)

253/336
(75.3%)

RR 1.1 (1.02
to 1.19)

75 more per
1000 (from
15 more to

MODERATE

Log reduction HBV DNA (assessed at the end of 48 weeks of treatment)
Lai 2006,
Yao 2007

2 RCTs-double
blinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

(b)

% of people with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 48 weeks of treatment)
no serious
serious
Lai 2006,
2 RCTs-double
serious
no serious
324/344
(
indirectness
imprecision
limitations
Yao 2007
blinded
inconsistency
(94.2%)
b)

(a)

% of people with undetectable HBV DNA (<0.7 mEq/mL) (assessed at the end of 48 weeks of treatment)
Lai 2006

1 RCT-double
blinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

no serious
imprecision

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Lai 2006,
Yao 2007

2 RCTs-double
blinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

no serious
imprecision
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Entecavir
frequency (%)/
mean (SD)

Lamivudine
frequency
(%)/ mean
(SD)

Relative
risk/ Mean
difference
(95% CI)

Quality
Absolute

143 more)
Viral breakthrough (assessed at the end of 48 weeks of treatment)
Lai 2006

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

5/265(2%)

25/313(8%)

RR 0.24
(0.09 to
0.61)

61 fewer
per 1000
(from 31
fewer to
73 fewer)

HIGH

20/25 (80%)

Not pooled

Not pooled

--

174/250
(69.6%)

RR 1.13 (1.02
to 1.25)

90 more per
1000 (from 14
more to 174
more)

Incidence of resistance – viral breakthrough and genotypic YMDD mutation* (assessed at the end of 48 weeks of treatment)
Lai 2006

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

--

% of people with histological improvement (assessed at the end of 48 weeks of treatment)
Lai 2006

1 RCT-double
blinded

no serious
limitations

no serious
inconsistency

no serious
indirectness

no serious
imprecision

208/265
(78.5%)

HIGH

(a) One study did not report details on randomization and allocation concealment.
(b) Mean difference did not reach the minimal clinically important difference.
*Subgroup analysis among those who developed viral breakthrough (N=25) in the lamivudine group. There was no evidence of resistance to ETV at week 48 in paired samples from 211
randomly selected people in the ETV group.
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Follow-up study (Yao 2010)
People with HBeAg-positive CHB who participated in the double-blinded trial (Yao 2007) and
partially responded (defined as HBV DNA <0.7 MEq/mL by bDNA but ALT >1.25 x ULN) or no
response to treatment with either entecavir or lamivudine for 48 weeks, were opted to receive
entecavir (0.5 mg/daily) for up to 3 years (N=160).
The following table shows the comparative analysis of outcomes assessed at the end of 48 weeks of
treatment and at the end of 3 years’ follow up.
Table 48. Outcomes assessed at the end of 3 years’ follow up with entecavir
People received entecavir
up to 48 weeks
168/586
a
(28.7%)

People received entecavir
up to 3 years

% of people with HBeAg seroconversion

110/586
a
(18.8%)

60/225 (27%)

% of people with HBeAg loss

119/565 (21.1%)

% of people with ALT normalization

460/586
a
(78.5%)

129/150 (86%)

Incidence of resistance

-

5/195 (2.6%)

Outcomes
% of people with detectable HBV DNA (>300
copies/mL)

a

b

16/149 (11%)

80/225 (36%)

Meta-analysed results from 3 studies (Chang 2006, Yao 2007, Ren 2007). Please refer to Table 18.
Results from Chang study. Please refer to Table 18.

b
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Comparison of of pegylated interferon alpha-2a plus lamivudine versus pegylated interferon alpha-2a
Table 49. Pegylated interferon alpha-2a plus lamivudine versus pegylated interferon alpha-2a (HBeAg-negative people) - clinical study characteristics
and clinical summary of findings
Quality assessment

Summary of findings
No. of people

No. of
studies

Design

Risk of bias

Inconsistency Indirectness Imprecision Other
considerations

Quality
Effect

PEG-IFNa-2a
+
lamivudine
Frequency
(%)

PEG-IFNa2a
Frequency
(%)

Relative Absolute
risk/
Mean
differenc
e
(95% CI)

5 (1.97)

4.1 (2.3)

0.9 (0.44 MD 0.9 higher (0.44 to
to 1.36) 1.36 higher)

HBV DNA log reduction (copies/mL) (assessed at the end of 48 weeks of treatment)
1
RCTserious
no serious
no serious serious
none
Marcellin partially limitations (a) inconsistency indirectness imprecision
(b)
double2004
blinded

LOW

% of people with HBV DNA <20 000 copies/mL (assessed at the end of 48 weeks of treatment)
1
RCTserious
no serious
no serious no serious
none
Marcellin partially limitations (a) inconsistency indirectness imprecision
double2004
blinded

149/162
(92%)

134/165
(81.2%)

RR 1.13
(1.04 to
1.23)

106 more per 1000 (from
32 more to 187 more)
MODERATE

87/162
(53.7%)

67/165
(40.6%)

RR 1.32
(1.05 to
1.67)

130 more per 1000 (from
20 more to 272 more)
LOW

2.4 (2.99)

2.3 (2.62)

0.1 (-0.5 MD 0.1 higher (0.5 lower
to 0.7)
to 0.7 higher)
LOW

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
1
RCTserious
no serious
no serious serious
none
Marcellin partially limitations (a) inconsistency indirectness imprecision
(b)
double2004
blinded
HBV DNA log reduction (copies/mL) (assessed at the end of 24 weeks’ follow up)
1
RCTserious
no serious
no serious serious
none
Marcellin partially limitations (a) inconsistency indirectness imprecision
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Quality assessment
double2004
blinded

Summary of findings

Quality

(b)

% of people with HBV DNA <20 000 copies/mL (assessed at the end of 24 weeks’ follow up)
1
RCTserious
no serious
no serious serious
none
Marcellin partially limitations (a) inconsistency indirectness imprecision
(b)
double2004
blinded

72/162
(44.4%)

71/165
(43%)

RR 1.03
(0.81 to
1.32)

13 more per 1000 (from LOW
82 fewer to 138 more)

RR 0.73
(0.24 to
2.25)

11 fewer per 1000 (from VERY LOW
32 fewer to 53 more)

3/162 (1.9%) 5/165 (3%) RR 0.61
(0.15 to
2.52)

12 fewer per 1000 (from
26 fewer to 46 more)
VERY LOW

107/162
(66%)

105/165
(63.6%)

RR 1.04
(0.88 to
1.22)

25 more per 1000 (from
76 fewer to 140 more)
MODERATE

68/143
(47.6%)

85/143
(59.4%)

RR 0.8
119 fewer per 1000
(0.64 to 1) (from 214 fewer to 0
more)

1/173
(0.58%)

0/165 (0%) PETO OR 10 more per 1000
7.06 (0.14 (from 10 fewer to 20
to 355.95) more)

% of people with HBsAg loss (assessed at the end of 24 weeks’ follow up)
1
RCTserious
no serious
no serious very serious none
Marcellin partially limitations (a) inconsistency indirectness imprecision
(d)
double2004
blinded

5/162 (3.1%) 7/165
(4.2%)

% of people with HBsAg seroconversion (assessed at the end of 24 weeks’ follow up)
1
RCTserious
no serious
no serious very serious none
Marcellin partially limitations (a) inconsistency indirectness imprecision
(d)
double2004
blinded
% of people with ALT normalization (assessed at the end of 24 weeks’ follow up)
1
RCTserious
no serious
no serious no serious
none
Marcellin partially limitations (a) inconsistency indirectness imprecision
double2004
blinded
% of people with Histological improvement (assessed at the end of 24 weeks’ follow up)
1
RCTserious
no serious
no serious serious
none
Marcellin partially limitations (a) inconsistency indirectness imprecision
(e)
double2004
blinded

LOW

Resistance (genotypic mutation)
1
RCTserious
no serious
no serious very serious none
(a)
Marcellin partially limitations inconsistency indirectness imprecision
(d)
double2004

VERY LOW
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Quality assessment
blinded
(a)
(b)
(c)
(d)
(e)

Summary of findings

Quality

Partially double-blind study with no follow-up details.
The confidence interval did not reach default MID.
The confidence interval is consistent with two clinical decisions: appreciable benefit, no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions: appreciable benefit, no appreciable benefit or harm and appreciable harm.
The confidence interval is consistent with two clinical decisions: appreciable harm and no appreciable benefit or harm.

Comparison of pegylated interferon alpha-2b plus lamivudine versus pegylated interferon alpha-2b
Table 50. Pegylated interferon alpha-2b plus lamivudine versus pegylated interferon alpha-2b (HBeAg-negative people) - clinical study characteristics
and clinical summary of findings
Quality assessment
No. of studies

Design

Risk
of
bias

Inconsistency

Indirectness

Impreci
sion

No. of patients

Effect

Other
consideratio
ns

Peg IFN
alpha-2b
+ lam

Peg IFN
alpha2b

Relative
(95% CI)

Absolute

none

19/29
(65.5%)

10/19
(52.6%)

RR 1.24
(0.75 to
2.06)

126 more per 1000
(from 132 fewer to
558 more)

LOW

38/115
(33%)

22/51
(43.1%)

RR 0.8
(0.54 to
1.19)

86 fewer per 1000
(from 198 fewer to
82 more)

LOW

96/117
(82.1%)

36/54
(66.7%)

RR 1.22
(0.99 to
1.5)

147 more per 1000
(from 7 fewer to
333 more)

LOW

62/115

22/51

RR 1.22

95 more per 1000

Qualit
y

Normalization of ALT end of 48 weeks of treatment
1: Kaymakoglu
2007

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

no serious
indirectness

serious

no serious
indirectness

serious

Normalization of ALT after 24 weeks’ follow up
2: Kaymakoglu
2007;
Papadopoulos 2009

randomiz
ed trials

seriou
1
s

no serious
inconsistency

3

none

Undetectable HBV DNA at the end of 48 weeks of treatment
2: Kaymakoglu
2007;
Papadopoulos 2009

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

no serious
indirectness

serious

no serious

serious

none

Undetectable HBV DNA after 24 weeks’ follow up
2: Kaymakoglu

randomiz

seriou

no serious

2

none
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Quality assessment
No. of studies

2007;
Papadopoulos 2009

Design

ed trials

Risk
of
bias
1
s

Inconsistency

inconsistency

Indirectness

Impreci
sion

Other
consideratio
ns

indirectness

No. of patients

Effect

Peg IFN
alpha-2b
+ lam
(53.9%)

Peg IFN
alpha2b
(43.1%)

Relative
(95% CI)

Absolute

(0.85 to
1.76)

(from 65 fewer to
328 more)

1/27
(3.7%)

2/16
(12.5%)

RR 0.3
(0.03 to
3.01)

87 fewer per 1000
(from 121 fewer to
251 more)

Qualit
y
LOW

HBsAg seroconversion after 24 weeks’ follow up
1: Kaymakoglu
2007

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

2

serious

none

LOW

1

Unblinded; randomization and allocation concealment unclear
Confidence interval compatible with two clinical decisions: no harm or benefit, or benefit
3
Confidence interval compatible with two clinical decisions, no harm or benefit, or harm
2

Comparison of pegylated interferon alpha plus adefovir versus pegylated interferon alpha
Table 51. Pegylated interferon alpha plus adefovir versus pegylated interferon alpha (HBeAg-negative people) – clinical study characteristics and
clinical summary of findings
Quality assessment

Summary of findings
No. of people

Quality
Effect

No. of
Design Risk of bias Inconsistenc Indirectnes Imprecision Other
studies
y
s
considerations
% of people with ALT normalization (assessed at the end of 48 weeks of treatment)

Peg INFa +
ADF

Peg INF a

Relative
(95% CI)

Absolute

1
RCTserious
no serious
no serious serious
none
Piccolo unclear limitations inconsistency indirectnes imprecision
(a)
(b)
2009
blinding
s
% of people with ALT normalization (assessed at the end of 24 weeks’ follow up)

17/30
(56.7%)

10/30
(33.3%)

RR 1.7
(0.94 to
3.08)

233 more per 1000
(from 20 fewer to 693 LOW
more)
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Quality assessment
1
Piccolo
2009

Summary of findings

RCTserious
unclear limitations
(a)
blinding

no serious
no serious
inconsistency indirectnes
s

very
none
serious
imprecision

Quality

10/30
(33.3%)

10/30
(33.3%)

RR 1 (0.49 0 fewer per 1000
to 2.05)
(from 170 fewer to
350 more)

VERY LOW

1
RCTserious
no serious
no serious serious
none
Piccolo unclear limitations inconsistency indirectnes imprecision
(a)
(b)
2009
blinding
s
% of people with undetectable HBV DNA (assessed at the end of 24 weeks’ follow up)

20/30
(66.7%)

11/30
(36.7%)

RR 1.82
(1.07 to
3.1)

LOW

1
RCTserious
no serious
no serious very
none
Piccolo unclear limitations inconsistency indirectnes serious
(a)
2009
blinding
s
imprecision
% of people with HBsAg loss (assessed at the end of 24 weeks’ follow up)

3/30 (10%)

1/30
(3.3%)

RR 3 (0.33 67 more per 1000
VERY LOW
to 27.23) (from 22 fewer to 874
more)

1
Piccolo
2009

1/30 (3.3%) 0/30 (0%)

(c)

% of people with undetectable HBV DNA (assessed at the end of 48 weeks of treatment)

(a)
(b)
(c)

RCTserious
unclear limitations
(a)
blinding

no serious
no serious
inconsistency indirectnes
s

very
none
serious
imprecision
(c)

PETO OR
7.39(0.15
to
372.38)

301 more per 1000
(from 26 more to 770
more)

30 more per 1000
(from 50 fewer to 120 VERY LOW
more)

Unclear blinding
The confidence interval is consistent with two clinical decisions: appreciable benefit and no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions: appreciable benefit, no appreciable benefit or harm and appreciable harm.

Comparison of interferon alpha plus lamivudine versus lamivudine
Table 52. Interferon alpha plus lamivudine versus lamivudine (HBeAg-negative people) – clinical study characteristics and clinical summary of findings
Quality assessment
No. of studies

No. of patients
Design

Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Interferon alpha
+ lamivudine

Effect
Lam
ivud
ine

Relative
(95% CI)

Absolute
Quality
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Quality assessment
No. of studies

No. of patients
Design

Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Interferon alpha
+ lamivudine

no serious
imprecisio
n

none

no serious
indirectnes
s

no serious
imprecisio
n

none

no serious
indirectnes
s

no serious
imprecisio
n

none

no serious
indirectnes
s

very
4
serious

none

no serious
indirectnes
s

very
serious4

none

Effect
Lam
ivud
ine

Relative
(95% CI)

Absolute

34/40
(85%)

37/
40
(92.
5%)

RR 0.92
(0.79 to
1.08)

74 fewer per
1000 (from 194
fewer to 74
more)

57/63
(90.5%)

46/
60
(76.
7%)

RR 1.19
(1.01 to
1.4)

146 more per
1000 (from 8
more to 307
more)

18/21
(85.7%)

13/
26
(50
%)

RR 1.71
(1.12 to
2.61)

355 more per
1000 (from 60
more to 805
more)

25/60
(41.7%)

26/
65
(40
%)

RR 0.99
(0.67 to
1.45)

4 fewer per
1000 (from 132
fewer to 180
more)

9/36
(25%)

9/3
4
(26.
5%)

RR 0.94
(0.43 to
2.09)

16 fewer per
1000 (from 151
fewer to 289
more)

Quality

Undetectable HBV DNA – At 6 months of treatment
1: Akarca 2004

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

2

serious

LOW

Undetectable HBV DNA – At 12 months of treatment
2: Santantonio
2002; Yurdaydin
2005

randomi
zed trials

serio
1
us

3

serious

LOW

Undetectable HBV DNA – At 24 months of treatment
1: Economou
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

MODERAT
E

Undetectable HBV DNA – After 6 months’ follow up
2: Economou
2005; Yurdaydin
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

VERY LOW

Undetectable HBV DNA – After 27 months’ follow up
1: Yurdaydin 2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

VERY LOW

ALT normalization – At 6 months of treatment
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Quality assessment
No. of studies

1: Akarca 2004

No. of patients
Design

randomi
zed trials

Risk
of
bias

Inconsistenc
y

serio
1
us

no serious
inconsistenc
y

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Interferon alpha
+ lamivudine

no serious
indirectnes
s

no serious
imprecisio
n

none

no serious
indirectnes
s

no serious
imprecisio
n

none

no serious
indirectnes
s

no serious
imprecisio
n

none

no serious
indirectnes
s

serious

Effect
Lam
ivud
ine

Relative
(95% CI)

Absolute

17/40
(42.5%)

30/
40
(75
%)

RR 0.57
(0.38 to
0.85)

322 fewer per
1000 (from 112
fewer to 465
fewer)

MODERAT
E

41/63
(65.1%)

50/
65
(76.
9%)

RR 0.85
(0.69 to
1.05)

115 fewer per
1000 (from 238
fewer to 38
more)

MODERAT
E

19/21
(90.5%)

16/
26
(61.
5%)

RR 1.47
(1.05 to
2.05)

289 more per
1000 (from 31
more to 646
more)

MODERAT
E

26/60
(43.3%)

21/
65
(32.
3%)

RR 1.3
(0.84 to
2.03)

97 more per
1000 (from 52
fewer to 333
more)

9/36
(25%)

7/3
4
(20.
6%)

RR 1.21
(0.51 to
2.9)

43 more per
1000 (from 101
fewer to 391
more)

4/60

13/

RR 0.34

136 fewer per

Quality

ALT normalization – At 12 months of treatment
2: Santantonio
2002; Yurdaydin
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

ALT normalization – At 24 months of treatment
1: Economou
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

ALT normalization – After 6 months’ follow up
2: Economou
2005; Yurdaydin
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

5

none

LOW

ALT normalization – After 27 months’ follow up
1: Yurdaydin 2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

very
4
serious

none

serio

no serious

no serious

no serious

none

VERY LOW

Virological breakthrough
2: Economou

randomi
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Quality assessment

No. of patients

No. of studies

Design

2005; Yurdaydin
2005

zed trials

Risk
of
bias
1
us

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

inconsistenc
y

indirectnes
s

imprecisio
n

no serious
indirectnes
s

very
4
serious

none

no serious
indirectnes
s

no serious
imprecisio
n

Interferon alpha
+ lamivudine

Effect
Lam
ivud
ine
63
(20.
6%)

Relative
(95% CI)

Absolute

(0.12 to
0.95)

1000 (from 10
fewer to 182
fewer)

1/39
(2.6%)

2/3
9
(5.1
%)

RR 0.5
(0.05 to
5.29)

26 fewer per
1000 (from 49
fewer to 220
more)

none

3/21
(14.3%)

11/
24
(45.
8%)

RR 0.31
(0.1 to
0.97)

316 fewer per
1000 (from 14
fewer to 412
fewer)

3/24
(12.5%)

0/2
6
(0%)

RR 7.56
(0.41 to
139.17)

-

10/78
(12.8%)

34/
84
(40.
5%)

RR 0.32
(0.17 to
0.59)

275 fewer per
1000 (from 166
fewer to 336
fewer)

8/57
(14%)

22/
58
(37.

RR 0.37
(0.19 to
0.73)

239 fewer per
1000 (from 102
fewer to 307

(6.7%)

Quality
MODERAT
E

Virological breakthrough – At 12 months of treatment
1: Yurdaydin 2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

VERY LOW

Virological breakthrough – At 24 months of treatment
1: Economou
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

MODERAT
E

Discontinued due to adverse events – At 24 months of treatment
1: Economou
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

very
4
serious

none

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

no serious
imprecisio
n

none

no serious
indirectnes
s

no serious
imprecisio
n

none

VERY LOW

Virological resistance
3: Economou
2005; Santantonio
2002; Yurdaydin
2005

randomi
zed trials

MODERAT
E

Virological resistance – At 12 months of treatment
2: Santantonio
2002; Yurdaydin
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

MODERAT
E
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Quality assessment
No. of studies

No. of patients
Design

Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

Interferon alpha
+ lamivudine

Effect
Lam
ivud
ine
9%)

Relative
(95% CI)

Absolute

2/21
(9.5%)

12/
26
(46.
2%)

RR 0.21
(0.05 to
0.82)

365 fewer per
1000 (from 83
fewer to 438
fewer)

17/25
(68%)

19/
25
(76
%)

RR 0.89
(0.63 to
1.27)

84 fewer per
1000 (from 281
fewer to 205
more)

Quality
fewer)

Virological resistance – After 6 months’ follow up
1: Economou
2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

no serious
imprecisio
n

none

no serious
indirectnes
s

very
4
serious

none

MODERAT
E

Histological improvement – At 12 months of treatment
1: Yurdaydin 2005

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

VERY LOW

1

Randomization/allocation concealment unclear
Not standard dose of lamivudine
3
Heterogeneity
4
Confidence interval compatible with three clinical decisions: benefit, no harm or benefit, or harm
5
Confidence interval compatible with two clinical decisions: benefit, or no harm or benefit
2

Comparison of of pegylated interferon alpha-2a plus lamivudine versus lamivudine
Table 53. Pegylated interferon alpha-2a plus lamivudine versus lamivudine (HBeAg-negative people) – clinical study characteristics and clinical
summary of findings
Quality assessment

Summary of findings
No. of people

Quality
Effect
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Quality assessment
No. of
studies

Design

Summary of findings
Limitations Inconsistency Indirectness Imprecision Other
considerations

Peg IFNa-2a LAM
+ LAM

Quality
Relative
(95% CI)

Absolute

-

MD 0.8 higher (0.38 to
1.22 higher)

HBV DNA log reduction (copies/mL) (assessed at the end of 48 weeks of treatment) (better indicated by higher values)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded

no serious
no serious serious
none
inconsistency indirectness imprecision

5 (1.97)

4.2 (2.02)

(b)

LOW

% of people with HBV DNA <20 000 copies/mL (assessed at the end of 48 weeks of treatment)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded

no serious
no serious no serious
none
inconsistency indirectness imprecision

149/162
(92%)

132/155
(85.2%)

RR 1.08 (1 68 more per 1000 (from
to 1.17)
0 more to 145 more)
MODERATE

87/162
(53.7%)

132/155
(85.2%)

RR 0.63
(0.54 to
0.74)

315 fewer per 1000
(from 221 fewer to 392
fewer)

2.4 (2.99)

2.3 (2.62)

-

MD 0.1 higher (0.5 lower
to 0.7 higher)
LOW

72/162
(44.4%)

45/155
(29%)

RR 1.53
(1.13 to
2.07)

154 more per 1000 (from
38 more to 311 more)
LOW

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded

no serious
no serious no serious
none
inconsistency indirectness imprecision

MODERATE

HBV DNA log reduction (copies/mL) (assessed at the end of 24 weeks’ follow up)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded

no serious
no serious serious
none
inconsistency indirectness imprecision
(b)

% of people with HBV DNA <20 000 copies/mL (assessed at the end of 24 weeks’ follow up)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded

no serious
no serious serious
none
inconsistency indirectness imprecision
(c)

% of people with HBsAg loss (assessed at the end of 24 weeks’ follow up)
1 Marcellin RCTserious
partially limitations
2004
double (a)

no serious
no serious very serious none
inconsistency indirectness imprecision
(d)

5/162 (3.1%) 0/155 (0%) PETO OR 30 more per 1000 (from
7.26 (1.24 0to 60 more)
VERY LOW
to 42.37)
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Quality assessment
blinded

Summary of findings

Quality

% of people with HBsAg seroconversion (assessed at the end of 24 weeks’ follow up)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded

no serious
no serious very serious none
inconsistency indirectness imprecision
(d)

3/162 (1.9%) 0/155 (0%) PETO OR 20 more per 1000 (from
7.17 (0.74 10 fewer to 40 more)
VERY LOW
to 69.42)

% of people with ALT normalization (assessed at the end of 24 weeks’ follow up)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded

no serious
no serious serious
none
inconsistency indirectness imprecision

107/162
(66%)

80/155
(51.6%)

RR 1.28
(1.06 to
1.54)

145 more per 1000 (from
31 more to 279 more)
LOW

no serious
no serious serious
none
inconsistency indirectness imprecision

68/143
(47.6%)

72/125
(57.6%)

RR 0.83
(0.66 to
1.04)

98 fewer per 1000 (from
196 fewer to 23 more) LOW

no serious
no serious no serious
none
inconsistency indirectness imprecision

1/173
(0.58%)

32/179
(17.9%)

RR 0.03 (0 173 fewer per 1000
(from 138 fewer to 179
to 0.23)
fewer)

(c)

% of people with histological improvement (assessed at the end of 24 weeks’ follow up)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded

(e)

Resistance (genotypic mutation)
1 Marcellin RCTserious
partially limitations
2004
double (a)
blinded
(a)
(b)
(c)
(d)
(e)

MODERATE

Partially double-blind study with no further details
The confidence interval did not reach default MID.
The confidence interval is consistent with two clinical decisions: appreciable benefit and no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions: appreciable benefit, no appreciable benefit or harm and appreciable harm.
The confidence interval is consistent with two clinical decisions: appreciable harm and no appreciable benefit or harm.
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Comparison of adefovir plus lamivudine versus adefovir
Table 54. Adefovir plus lamivudine versus adefovir (HBeAg-negative people) – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design

Risk
of
bias

Inconsistenc
y

Indirectnes
s

Imprecisio
n

Other
consideratio
ns

No. of patients

Effect

Lamivudine
plus
adefovir

Switching
lamivudine to
adefovir
monotherapy

Relative
(95% CI)

42/73
(57.5%)

20/29
(69%)

RR 0.86
(0.63 to
1.17)

97 fewer per
1000 (from
255 fewer to
117 more)

54/73
(74%)

20/29
(69%)

RR 1.09
(0.83 to
1.45)

62 more per
1000 (from
117 fewer to
310 more)

56/73
(76.7%)

20/29
(69%)

RR 1.15
(0.87 to
1.51)

103 more per
1000 (from 90
fewer to 352
more)

64/73
(87.7%)

18/29
(62.1%)

RR 1.43
(1.06 to
1.93)

267 more per
1000 (from 37
more to 577
more)

Absolute

Quality

Undetectable HBV DNA <1000 copies/mL – After 12 months of treatment
2: Rapti
2007;
Vassiliadis
2010

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

2

serious

none

LOW

Undetectable HBV DNA <1000 copies/mL – After 24 months of treatment
2: Rapti
2007;
Vassiliadis
2010

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

3

serious

none

LOW

ALT normalization – After 12 months of treatment
2: Rapti
2007;
Vassiliadis
2010

randomi
zed trials

serio
1
us

serious4

no serious
indirectnes
s

3

serious

none

VERY LOW

ALT normalization – After 24 months of treatment
2: Rapti
2007;
Vassiliadis
2010

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

no serious
imprecisio
n

none

MODERAT
E

146 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
1
2

Randomization and allocation concealment unclear
Confidence interval compatible with two clinical decisions: harm, or no harm or benefit

Pharmacological monotherapies and combination therapies in achieving remission of the activity of CHB for people coinfected with hepatitis
D or C virus
Comparison of interferon alpha-2a versus no treatment
Table 55. Interferon alpha-2a versus no treatment for people coinfected with chronic hepatitis B and D – clinical study characteristics and clinical
summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Interferon
alpha-2a
Frequency (%)/
median

No
treatment
Frequency
(%)/ median

Relative risk
(95% CI)

Absolute

4/14 (28.6%)

13/13
(100%)

RR 0.31
(0.14 to
0.68)

690 fewer
per 1000
(from 320
fewer to
860 fewer)

MODERATE

2/13
(15.4%)

RR 0.19
(0.01 to
3.56)

125 fewer
per 1000
(from 152

VERY LOW

% of people with detectable HDV DNA (assessed at the end of 48 weeks of treatment)
Farci 1994

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

no serious
imprecision

% of people with detectable HBV DNA (>400 copies/mL)(assessed at the end of 48 weeks of treatment)
Farci 1994

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

very serious
imprecision
(b)

0/14 (0%)
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Interferon
alpha-2a
Frequency (%)/
median

No
treatment
Frequency
(%)/ median

Relative risk
(95% CI)

Absolute

Quality

fewer to
394 more)
% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Farci 1994

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

no serious
imprecision

10/14 (71.4%)

1/13 (7.7%)

RR 9.29
(1.37 to
62.83)

638 more
per 1000
(from 28
more to
4756 more)

MODERATE

serious
imprecision

8/14 (57.1%)

12/13
(92.3%)

RR 0.62
(0.38 to 1)

351 fewer
per 1000
(from 572
fewer to 0
more)

LOW

2/14 (14.3%)

2/13
(15.4%)

RR 0.93
(0.15 to
5.67

11 fewer
per 1000
(from 131
fewer to
718 more)

VERY LOW

% of people with detectable HDV DNA (assessed at 6 months’ follow up)
Farci 1994

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

(c)

% of people with detectable HBV DNA (>=400 copies/mL) (assessed at 6 months’ follow up)
Farci 1994

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

very serious
imprecision
(b)

% of people with ALT normalization (assessed at 6 months’ follow up)
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Quality assessment

Summary of findings
Effect

Quality

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Interferon
alpha-2a
Frequency (%)/
median

No
treatment
Frequency
(%)/ median

Relative risk
(95% CI)

Absolute

Rosina
1991

1 RCT- blinding
unclear

serious
limitations

no serious
inconsistency

no serious
indirectness

very serious
imprecision

7/14 (50%)

1/13 (7.7%)

RR 6.5 (0.92
to 45.9)

423 more
per 1000
(from 6
fewer to
3454 more)

VERY LOW

serious
imprecision

12/12 (100%)

3/3 (100%)

RR 1 (0.68
to 1.47)

0 fewer per
1000 (from
320 fewer
to 470
more)

LOW

very serious
imprecision

1/12 (8.3%)

0/3 (0%)

RR 0.92
(0.05 to
18.5)

0 fewer per
1000 (from
0 fewer to 0
more)

VERY LOW

very serious
imprecision

7/12 (58.3%)

0/3 (0%)

RR 4.62
(0.33 to
64.31)

0 more per
1000 (from
0 fewer to 0
more)

VERY LOW

(a)

(b)

% of people with detectable HDV DNA (assessed at 12 years’ follow up)
Farci 1994

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

(c)

% of people with detectable HBV DNA (>400 copies/mL) (assessed at 12 years’ follow up)
Farci 1994

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

(b)

% of people with ALT normalization (assessed at 12 years’ follow up)
Farci 1994

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

(b)

% of people underwent liver transplantation (assessed at 12 years’ follow up)
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Quality assessment

Summary of findings
Effect

Quality

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Interferon
alpha-2a
Frequency (%)/
median

No
treatment
Frequency
(%)/ median

Relative risk
(95% CI)

Absolute

Farci 1994

1 RCT- blinding
unclear

serious
limitations

no serious
inconsistency

no serious
indirectness

very serious
imprecision

1/14 (7.1%)

5/13
(38.5%)

RR 0.19
(0.02 to
1.39)

312 fewer
per 1000
(from 377
fewer to
150 more)

VERY LOW

no serious
inconsistency

no serious
indirectness

no serious
imprecision

12/14 (85.7%)

3/13
(23.1%)

RR 3.71
(1.35 to
10.25)

625 more
per 1000
(from 81
more to
2135 more)

MODERATE

(a)

(b)

Survival rate (assessed at 12 years’ follow up)
Farci 1994

(a)
(b)
(c)

1 RCT- blinding
unclear

serious
limitations
(a)

Unclear blinding and allocation concealment
Confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
Confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.

Comparison of interferon alpha-2b versus no treatment

Table 56. Interferon alpha-2b versus no treatment for people coinfected with chronic hepatitis B and D – clinical study characteristics and clinical
summary of findings
Quality assessment

Summary of findings
Effect

Quality
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Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Interferon
alpha-2a
Frequency (%)

No
treatment
Frequency
(%)

Relative risk
(95% CI)

Absolute

8/26
(30.8%)

0/22
(0%)

RR 14.48
(0.88 to
237.53)

-

LOW

5/14
(35.7%)

RR 1.62
(0.73 to
3.61)

221 more
per 1000
(from 96
fewer to
932 more)

LOW

% of patients with ALT normalization (assessed at the end of 1 year of treatment)
Rosina
1991

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

serious
imprecision
(b)

% of patients with histological improvement (definition unclear) (assessed at the end of 1 year of treatment)
Rosina
1991

(a)
(b)

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

serious
imprecision
(b)

11/19
(57.9%)

No details on allocation sequence and blinding
The confidence interval is consistent with two clinical decisions; appreciable benefit and no appreciable benefit or harm.
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Comparison of peg-interferon alpha-2a plus adefovir versus adefovir
Table 57. Peg-interferon alpha-2a plus adefovir versus adefovir for people coinfected with chronic hepatitis B and D – clinical study characteristics and
clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Quality

Indirectness

Imprecision

Peg-interferon
alpha-a plus
adefovir
Frequency (%)/
median

Adefovir
Frequency
(%)/median

Relative risk
(95% CI)

Absolute

no serious
inconsistency

serious
(a
indirectness

no serious
imprecision

6/26
(23.1%)

0/28
(0%)

OR 9.91
(1.84 to
53.3)

-

Clearance of HDV RNA after 24 weeks’ follow up
1
randomized
no serious
no serious
trials
risk of bias
inconsistency

serious
(
indirectness

no serious
imprecision

7/26
(26.9%)

0/28
(0%)

0

1.46

-

-

-

1.30

1.40

-

-

-

Clearance of HDV RNA end of 48 weeks’ of treatment
1

randomized
trials

no serious
risk of bias

)

a)

Log reduction HBV DNA (copies/mL) (assessed at the end of 48 weeks of treatment)
Wedemey 1 RCT- double
no serious
no serious
serious
indirectness
er 2011
blinded
limitations
inconsistency

MODERATE

OR 10.4 (2.15
to 50.22)

MODERAT
E

(a)

Log reduction HBV DNA (copies/mL) (assessed at the end of 24 weeks’ follow up)
Wedemey
er 2011

1 RCT- double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness

-
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Quality

Peg-interferon
alpha-a plus
adefovir
Frequency (%)/
median

Adefovir
Frequency
(%)/median

Relative risk
(95% CI)

Absolute

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Wedemey 1 RCT- double
no serious
no serious
serious
no serious
er 2011
blinded
limitations
inconsistency
indirectness
imprecision

10/26 (38.5%)

2/28 (7.1%)

RR 5.38 (1.3
to 22.3)

313 more
per 1000
(from 21
more to
1521 more)

MODERATE

% of people with ALT normalization (assessed at the end of 24 weeks’ follow up)
Wedemey 1 RCT- double
no serious
no serious
serious
serious
indirectness
imprecision
er 2011
blinded
limitations
inconsistency

11/26 (42.3%)

3/28
(10.7%)

RR 3.95
(1.24 to
12.59)

316 more
per 1000
(from 26
more to
1242 more)

LOW

(a)

(a)

(a)

(b)

(a) A mixed population of HBeAg positive (15.5%) and negative people (84.5%)
(b) Confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.

Table 58. Peg-interferon alpha-2a plus adefovir versus peginterferon alpha-2a for people coinfected with chronic hepatitis B and D – clinical study
characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Quality

153 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Peg-interferon
alpha-a plus
adefovir
Frequency (%)/
median

Peginterferon
alpha-2a
Frequency
(%)/ median

Relative
Risk (95%
CI)

Absolute

Clearance of HDV RNA end of 48 weeks of treatment
1:
randomized
no serious
no serious
Wedemey trials
risk of bias
inconsistency
er 2001A

serious
(
indirectness

no serious
imprecision

6/26
(23.1%)

6/26
(23.1%)

RR 1 (0.37
to 2.7)

0 fewer per
1000 (from
145 fewer
to 392
more)

serious
(
indirectness

no serious
imprecision

7/26
(26.9%)

7/26
(26.9%)

RR 1 (0.41
to 2.45)

0 fewer per
1000 (from
159 fewer
to 390
more)

Log reduction HBV DNA (copies/mL) (assessed at the end of 48 weeks of treatment)
Wedemey 1 RCT- double
no serious
no serious
serious
indirectness
er 2011
blinded
limitations
inconsistency

0

1.46

-

-

-

Log reduction HBV DNA (copies/mL) (assessed at the end of 24 weeks’ follow up)
Wedemey 1 RCT- double
no serious
no serious
serious
indirectness
er 2011
blinded
limitations
inconsistency

1.30

2.10

-

-

-

10/26 (38.5%)

8/26
(30.8%)

RR 1.25
(0.59 to
2.66)

77 more per
1000 (from
126 fewer
to 511

MODERATE

a)

MODERATE

Clearance of HDV RNA after 24 weeks’ follow up
1:
Wedemey
er 2001A

randomized
trials

no serious
risk of bias

no serious
inconsistency

a)

MODERATE

(a)

(a)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Wedemey 1 RCT- double
no serious
no serious
serious
very serious
(
indirectness
imprecision
er 2011
blinded
limitations
inconsistency
a)

(b)
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Peg-interferon
alpha-a plus
adefovir
Frequency (%)/
median

Peginterferon
alpha-2a
Frequency
(%)/ median

Relative
Risk (95%
CI)

Absolute

Quality

more)

% of people with ALT normalization (assessed at the end of 24 weeks’ follow up
Wedemey 1 RCT- double
no serious
no serious
serious
very serious
indirectness
imprecision
er 2011
blinded
limitations
inconsistency
(a)

(b)

11/26 (42.3%)

13/26 (50%)

RR 0.85
(0.47 to
1.53)

75 fewer
per 1000
(from 265
fewer to
265 more)

VERY LOW

(a) A mixed population of HBeAg-positive (15.5%) and -negative people (84.5%)
(b) The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.

Table 59. Adefovir versus peg-interferon alpha-2a for people coinfected with chronic hepatitis B and D – clinical study characteristics and clinical
summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Adefovir
Frequency (%)/
median

Peginterferon
alpha-2a
Frequency
(%)/ median

Relative
Risk (95%
CI)

Quality
Absolute
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1:
Wedemeyer
no serious
randomized trials risk of bias
2001A
1:
Wedemeyer
no serious
randomized trials risk of bias
2001A

no serious
inconsistency

no serious
inconsistency

serious
no serious
(a)
indirectness imprecision

serious
no serious
indirectness(a) imprecision

6/26
(23.1%)

202 fewer per
1000 (from 91
OR 0.1 (0.02 to fewer to 225
0.54)
fewer)
MODERATE

7/26
(26.9%)

234 fewer per
1000 (from
OR 0.1 (0.02 to 124 fewer to
0.46)
262 fewer)
MODERATE

0

1.46

-

-

-

1.40

2.10

-

-

-

2/28 (7.1%)

8/26
(30.8%)

RR 0.23
(0.05 to
0.99)

237 fewer
per 1000
(from 3
fewer to
292 fewer)

LOW

3/28 (10.7%)

13/26 (50%)

RR 0.21
(0.07 to
0.67)

395 fewer
per 1000
(from 165
fewer to
465 fewer)

MODERATE

0/28
(0%)

0/28
(0%)

Log reduction HBV DNA (copies/mL) (assessed at the end of 48 weeks of treatment)
Wedemey
er 2011

1 RCT- double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness

-

(a)

Log reduction HBV DNA (copies/mL) (assessed at the end of 24weeks’ follow up)
Wedemey
er 2011

1 RCT- double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness

-

(a)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Wedemey
er 2011

1 RCT- double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness
(a)

serious
imprecision
(b)

% of people with ALT normalization (assessed at the end of 24 weeks’ follow up)
Wedemey
er 2011

1 RCT- double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness
(a)

no serious
imprecision

(a) A mixed population of HBeAg-positive (15.5%) and -negative people (84.5%)
(b) The confidence interval is consistent with two clinical decisions; appreciable harm, no appreciable benefit or harm.
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Comparison of interferon alpha-2b plus lamivudine versus interferon alpha-2b
Table 60. Interferon alpha-2b plus lamivudine versus interferon alpha-2b for people coinfected with chronic hepatitis B and D – clinical study
characteristics and clinical summary of findings
Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Interferon
alpha-2b plus
lamivudine
Frequency (%)

Interferon
alpha-2b

7/12 (58.3%)

Quality

Relative
Risk (95%
CI)

Absolute

5/14
(35.7%)

RR 1.63 (0.7
to 3.82)

225 more
per 1000
(from 107
fewer to
1007 more)

VERY LOW

5/12 (41.7%)

8/14
(57.1%)

RR 0.73
(0.32 to
1.64)

154 fewer
per 1000
(from 389
fewer to
366 more)

VERY LOW

2/12 (16.7%)

6/14
(42.9%)

RR 0.39 (0.1
to 1.58)

261 fewer
per 1000
(from 386
fewer to

LOW

Frequency
(%)

% of people with detectable HDV DNA (assessed at the end of 48 weeks of treatment)
Canbakan
2006

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

very serious
imprecision
(b)

% of people with ALT normalization (assessed at the end of 48 weeks of treatment)
Canbakan
2006

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

very serious
imprecision
(b)

% of people with ALT normalization (assessed at the end of 96 weeks’ follow up)
Canbakan
2006

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

serious
imprecision
(c)
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Quality assessment

Summary of findings
Effect

Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Interferon
alpha-2b plus
lamivudine
Frequency (%)

Interferon
alpha-2b

Relative
Risk (95%
CI)

Absolute

Quality

Frequency
(%)
249 more)

Mortality (96 weeks’ follow up)
Canbakan
2006

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

very serious
imprecision

4/12 (33.3%)

1/14 (7.1%)

RR 4.67 (0.6
to 36.29)

262 more
per 1000
(from 29
fewer to
2521 more)

VERY LOW

1/14 (7.1%)

RR 1.17
(0.08 to
16.72)

12 more per
1000 (from
66 fewer to
1123 more)

VERY LOW

(b)

% of people who underwent liver transplantation (assessed at the end of 96 weeks’ follow up)
Canbakan
2006

1 RCT- blinding
unclear

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

very serious
imprecision

1/12 (8.3%)

(b)

(a) Unclear randomization, blinding and allocation concealment
(b) Confidence interval is consistent with three clinical decisions; appreciable harm, appreciable harm or benefit, appreciable benefit.
(c) Confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
.

Comparison of interferon alpha-2a plus lamivudine versus lamivudine
Table 61. Interferon alpha-2a plus lamivudine versus lamivudine for people coinfected with chronic hepatitis B and D – clinical study characteristics and
clinical summary of findings
Quality assessment

Summary of findings
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Effect
Authors

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Interferon
alpha-2a plus
lamivudine
Frequency (%)

Lamivudine

7/14 (50%)

Quality

Relative
Risk (95%
CI)

Absolute

15/17
(88.2%)

RR 0.57
(0.33 to
0.98)

379 fewer
per 1000
(from 18
fewer to
591 fewer)

LOW

9/14 (64.3%)

3/17
(17.6%)

RR 3.64
(1.21 to
10.93)

466 more
per 1000
(from 37
more to
1752 more)

LOW

9/14 (64.3%)

15/17
(88.2%)

RR 0.73
(0.48 to
1.12)

238 fewer
per 1000
(from 459
fewer to
106 more)

LOW

3/14 (21.4%)

4/17
(23.5%)

RR 0.91
(0.24 to
3.41)

21 fewer
per 1000
(from 179
fewer to
567 more)

VERY LOW

Frequency
(%)

% of people with detectable HDV DNA (assessed at the end of 12 months of treatment)
Yurdaydin
2008

1 RCTunblinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

serious
imprecision
(b)

% of people with ALT normalization (assessed at the end of 12 months of treatment)
Yurdaydin
2008

1 RCTunblinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

serious
imprecision
(b)

% of people with detectable HDV DNA (assessed at the end of 6 months’ follow up)
Yurdaydin
2008

1 RCTunblinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

serious
imprecision
(b)

% of people with ALT normalization (assessed at the end of 6 months’ follow up)
Yurdaydin
2008

1 RCTunblinded

serious
limitations
(a)

no serious
inconsistency

no serious
indirectness

very serious
imprecision
(c)
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(a)
(b)
(c)

Unblinded study with no details on randomization
Confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
Confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Comparison of lamivudine versus placebo for people coinfected with chronic hepatitis B and D
Table 62. Lamivudine versus placebo for people coinfected with chronic hepatitis B and D – clinical study characteristics and clinical summary of
findings
Quality assessment
No. of
studie
s

Design

No. of patients
Risk of
bias

Inconsistency

Indirectness

Imprecis
ion

Effect

Other
consideration
s

Lamivudine versus
placebo (coinfected with
HDV)

Con
trol

Relati
ve
(95%
CI)

Absolute

none

0/20
(0%)

0/1
1
(0%)

not
poole
d

not pooled

20

11

-

MD 12 lower
(48.11 lower to
24.11 higher)

Qualit
y

HDV RNA clearance at the end of 52 weeks of treatment
1: Niro
2005

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

very
1
serious

LOW

ALT U/L at the end of 52 weeks of treatment (better indicated by lower values)
1: Niro
2005

1
2

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

very
2
serious

none

LOW

Small sample size; no events
Small sample size; wide confidence intervals consistent with benefit or no effect
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Pharmacological monotherapies and combination antiviral therapies in achieving remission of the activity of CHB for children
Adefovir versus placebo
Table 63. Adefovir versus placebo (HBeAg-positive children) – clinical study characteristics and clinical summary of findings
Quality assessment

No. of
studies

Design

Rik of bias Inconsistency Indirectness Imprecision Other
considerations

No. of children

Effect

Adefovir
Frequency
(% )

Relative
(95% CI)

Placebo
Frequency
(% )

Quality

Absolute

% of children with ALT normalization – all ages(assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious no serious
none
64/115
12/58
RR 2.68 (1.57 348 more per 1000
2008
doublelimitations inconsistency indirectness imprecision
(55.7%)
(20.7%)
to 4.55)
(from 118 more to
(a)
blinded
734 more)
% of children with ALT normalization – children aged 12–17 years (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious no serious
none
36/56
6/27
RR 2.89 (1.39 420 more per 1000
2008
double- limitations inconsistency indirectness imprecision
(64.3%)
(22.2%)
to 6.02)
(from 87 more to
(a)
blinded
1000 more)
% of children with ALT normalization – children aged 7–11 years (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious no serious
none
21/36
3/19
RR 3.69 (1.26 425 more per 1000
2008
double- limitations inconsistency indirectness imprecision
(58.3%)
(15.8%)
to 10.82)
(from 41 more to
(a)
blinded
1000 more)
% of children with ALT normalization – children aged 2–6 years (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious very serious none
7/23
3/12
RR 1.22 (0.38 55 more per 1000
2008
double- limitations inconsistency indirectness imprecision
(30.4%)
(25%)
to 3.88)
(from 155 fewer to
(a)
(b)
blinded
720 more)
% of children with undetectable HBV DNA (<169 copies/mL) – all ages (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious no serious
none
13/115
1/58
RR 3.64 (0.86 46 more (2 fewer to
2008
double- limitations inconsistency indirectness imprecision
(11%)
(2%)
to 15.44)
249 more)
(a)
blinded
% of children with undetectable HBV DNA (<169 copies/mL) – children aged 12–17 years (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious no serious
none
4/56
0/27
RR 4.42 (0.25 -

MODERATE

MODERATE

MODERATE

VERY LOW

MODERATE
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Quality assessment

No. of children

Effect

2008

double- limitations inconsistency indirectness imprecision
(7%)
(0%)
to 79.27)
(a)
blinded
% of children with undetectable HBV DNA (<169 copies/mL) – children aged 7–11 years (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious serious
none
6/36
0/19
RR 7.03 (0.42 2008
double- limitations inconsistency indirectness imprecision
(17%)
(0%)
to 118.43)
(a)
(c)
blinded
% of children with undetectable HBV DNA (<169 copies/mL) – children aged 2–6 years (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious no serious
none
3/23
1/12
RR 1.57 (0.18 48 more (68 fewer
2008
double- limitations inconsistency indirectness imprecision
(13%)
(8%)
to 13.48)
to 1000 more)
(a)
blinded
% of children with HBsAg seroconversion (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious very serious none
1/115
0/58
PETO OR
10more per 1000
2008
double- limitations inconsistency indirectness imprecision
(0.87%)
(0%)
4.50 (0.07 to (from 20 fewer to
(a)
(b)
blinded
286.03)
40 more)
% of children with HBeAg seroconversion (assessed at the end of 48 weeks of treatment)
1 Jonas 1 RCTserious
no serious
no serious serious
none
18/113
3/57
RR 3.03 (0.93 107 more per 1000
2008
double- limitations inconsistency indirectness imprecision
(15.9%)
(5.3%)
to 9.85)
(from 4 fewer to
(a)
(d)
blinded
466 more)
Incidence of resistance
1 Jonas 1 RCTserious
no serious
no serious no serious
none
0/115
0/58
RR 1.0
0fewer per 1000
2008
double- limitations inconsistency indirectness imprecision
(0%)
(0%)
(from 0 fewer to 0
(a)
blinded
more)
(a)
(b)
(c)
(d)

Quality

MODERATE

LOW

MODERATE

VERY LOW

LOW

MODERATE

No details of allocation concealment
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
The confidence interval is consistent with two clinical decisions; appreciable harm, no appreciable harm or benefit.
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable harm or benefit.
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Interferon alpha-2a plus lamivudine versus interferon alpha-2b plus lamivudine
Table 64. Interferon alpha-2a plus lamivudine versus interferon alpha-2b plus lamivudine (HBeAg-positive children) – clinical study characteristics and
clinical summary of findings
Quality assessment

No. of children

Effect

Interferonalpha-2a +
lamivudine
Frequency
(% )

Interferonalpha-2b +
lamivudine
Frequency
(% )

Relative
(95% CI)

% of children with ALT normalization (assessed at the end of 12 months of treatment)
1 Ozgenc RCTserious
no serious
no serious serious
none
2004
unblinded limitations inconsistency indirectness limitations

24/29
(82.8%)

32/34
(94.1%)

RR 0.88 (0.73 113 fewer per 1000
to 1.06)
(from 254 fewer to LOW
56 more)

% of children with HBeAg seroconversion (assessed at the end of 12 months of treatment)
1 Ozgenc RCTserious
no serious
no serious very serious none
2004
unblinded limitations inconsistency indirectness limitations

15/29
(51.7%)

16/34
(47.1%)

No. of
studies

Design

Risk of bias Inconsistency Indirectness Imprecision Other
considerations

(a)

(b)

Quality
Absolute

RR 1.1 (0.67 47 more per 1000
to 1.81)
(from 155 fewer to VERY LOW
(a)
(c)
381 more)
% of children with response (DNA clearance, HBeAg seroconversion and ALT normalization) (assessed at 6 months’ follow up)
1 Ozgenc RCTserious
no serious
no serious very serious none
13/29
16/34
RR 0.95 (0.56 24 fewer per 1000 VERY LOW
2004
unblinded limitations inconsistency indirectness limitations
(44.8%)
(47.1%)
to 1.63)
(from 207 fewer to
(a)
(c)
296 more)
% of children with HBs seroconversion (assessed at the end of 12 months of treatment)
1 Ozgenc RCTserious
no serious
no serious very serious none
3/29
0/34
PETO OR
100 more per 1000
2004
unblinded limitations inconsistency indirectness limitations
(10.3%)
(0%)
9.44 (0.94 to (from 20 fewer to VERY LOW
(a)
(c)
94.89)
220 more)
% of children with undetectable DNA (assessed at the end of 12 months of treatment)
1 Ozgenc RCTserious
no serious
no serious very serious none
26/29
33/34
RR 0.92 (0.81 78 fewer (184 fewer
2004
unblinded limitations inconsistency indirectness limitations
(89.7%)
(97.1%)
to 1.06)
to 58 more)
VERY LOW
(a)

(a)
(b)
(c)

(c)

Unblinded study with no details of randomization and allocation concealment
The confidence interval is consistent with two clinical decisions; appreciable harm, no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
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Interferon alpha-2b versus no treatment
Table 65. Interferon alpha-2b verus no treatment (HBeAg-positive childen) – clinical study characteristics and clinical summary of findings
Quality assessment

No. of children

Effect

Interferonalpha-2b
Frequency
(% )

No
treatment
Frequency
(% )

Relative
(95% CI)

% of children with ALT normalization (assessed at week 48 (24 weeks after end of treatment))
1 Sokal
RCT-un
serious
no serious
no serious very serious none
12/70
1998
blinded
limitations inconsistency indirectness imprecision
(17.1%)

13/74
(17.6%)

RR 0.98 (0.48 4 fewer per 1000
to 1.99)
(from 91 fewer to
174 more)

% of children with undetectable HBV DNA (assessed at week 24: end of treatment))
1 Sokal
RCT-un
serious
no serious
no serious serious
none
1998
blinded
limitations inconsistency indirectness imprecision

18/70
(25.7%)

8/74 (10.8%) RR 2.38 (1.11 149 more (12 more LOW
to 5.12)
to 445 more)

% of children with undetectable HBV DNA (assessed at week 48 (24 weeks after end of treatment))
1 Sokal
RCT-un
serious
no serious
no serious serious
none
23/70
1998
blinded
limitations inconsistency indirectness imprecision
(32.9%)

8/74 (10.8%) RR 3.04 (1.46 221 more (50 more LOW
to 6.34)
to 577 more)

No. of
studies

Design

Risk of bias Inconsistency Indirectness Imprecision Other
considerations

(a)

(a)

(a)

(b)

(c)

(c)

% of children with HBeAg loss (assessed at week 48 (24 weeks after end of treatment))
1 Sokal
RCT-un
serious
no serious
no serious no serious
none
1998
blinded
limitations inconsistency indirectness imprecision
(a)

% of children with HBsAg loss (assessed at week 48 (24 weeks after end of treatment))
1 Sokal
RCT-un
serious
no serious
no serious serious
none
1998
blinded
limitations inconsistency indirectness imprecision
(a)

(a)
(b)
(c)

(c)

Quality

Absolute

VERY LOW

23/70
(32.9%)

8/74 (10.8%) RR 3.04 (1.46 221 more per 1000 MODERATE
to 6.34)
(from 50 more to
577 more)

7/70 (10%)

1/74 (1.4%) RR 7.4 (0.93 86 more per 1000
to 58.62)
(from 1 fewer to
779 more)

LOW

Allocation concealment not reported. Unblinded study.
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm
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Lamivudine versus placebo
Table 66. Lamivudine versus placebo (HBeAg-positive children) – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design

Risk of bias Inconsistency Indirectness Imprecision Other
considerations

No. of children
Lamivudine Placebo
Frequency Frequency
(% )
(% )

Effect

100/191
(55%)

11/95
(12%)

RR 4.52 (2.55 408 more (179
to 8.01)
more to 812 more) MODERATE

50/191
(26%)

14/95
(15%)

RR 1.78 (1.04 115 more (6 more
to 3.05)
to 302 more

117/191
(61%)

15/95
(16%)

RR 3.88 (2.41 455 more (223
to 6.26)
more to 831 more) MODERATE

3/191
(2%)

0/95
(0%)

PETO OR
4.52 (0.41 to
50.35)

31/166
(18.7%)

0/86
(0%)

PETO OR
190 more per 1000
5.61 (2.54 to (from 130to 250
MODERATE
12.37)
more)

Relative
(95% CI)

Absolute

Quality

% of children with ALT normalization (assessed at the end of 52 weeks of treatment)
Jonas
2002

1 RCTdouble
blinded

serious
no serious
no serious no serious
none
limitations inconsistency indirectness imprecision
(a)

% of children with loss of HBeAg (assessed at the end of 52 weeks of treatment)
Jonas
2002

1 RCTdouble
blinded

serious
no serious
no serious serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

LOW

% of children with undetectable HBV DNA (assessed at the end of 52 weeks of treatment)
Jonas
2002

1 RCTdouble
blinded

serious
no serious
no serious no serious
none
limitations inconsistency indirectness imprecision
(a)

% of children with loss of HBsAg (assessed at the end of 52 weeks of treatment)
Jonas
2002

1 RCTdouble
blinded

serious
no serious
no serious no serious
none
limitations inconsistency indirectness imprecision
(a)

MODERATE

Incidence of resistance (assessed at the end of 52 weeks of treatment)
Jonas
2002
(a)
(b)

1 RCTdouble
blinded

serious
no serious
no serious no serious
none
limitations inconsistency indirectness imprecision
(a)

Allocation concealment not reported
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
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Interferon alpha-2b + Lamivudine 6 months versus interferon alpha-2b + lamivudine 12 months
Table 67. Interferon alpha-2b + Lamivudine 6 months versus Interferon alpha-2b + Lamivudine 12 months (HBeAg-positive children) – clinical study
characteristics and clinical summary of findings
Quality assessment
No.
of
studi
es

Design

No. of patients
Risk
of
bias

Inconsistenc
y

Indirectne
ss

Imprecisio
n

Other
consideratio
ns

Effect

Interferon
alpha-2b +
lamivudine 6
months

Interferon
alpha-2b +
lamivudine 12
months

Relativ
e
(95%
CI)

Absolute

18/30
(60%)

21/27
(77.8%)

RR 0.77
(0.54 to
1.1)

179 fewer per
1000 (from
358 fewer to
78 more)

10/30
(33.3%)

16/27
(59.3%)

RR 0.56
(0.31 to
1.02)

261 fewer per
1000 (from
409 fewer to
12 more)

5/30
(16.7%)

10/27
(37%)

RR 0.45
(0.18 to
1.15)

204 fewer per
1000 (from
304 fewer to
56 more)

1/30
(3.3%)

5/27
(18.5%)

RR 0.18
(0.02 to
1.45)

152 fewer per
1000 (from
181 fewer to
83 more)

Quality

ALT normalization at the end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

2

no serious
indirectnes
s

serious

no serious
indirectnes
s

serious

none

LOW

HBeAg clearance at the end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

2

none

LOW

HBeAg seroconversion at the end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

2

no serious
indirectnes
s

serious

no serious
indirectnes
s

very
3
serious

none

LOW

HBsAg clearance at the end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

none

VERY LOW

HBsAg seroconversion at the end of therapy
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Quality assessment
No.
of
studi
es

Design

Dikici
2001

randomi
zed trials

No. of patients
Risk
of
bias
serio
1
us

Inconsistenc
y

no serious
inconsistenc
y

Indirectne
ss

no serious
indirectnes
s

Imprecisio
n

Other
consideratio
ns

very
3
serious

none

no serious
imprecisio
n

none

no serious
imprecisio
n

none

Effect

Interferon
alpha-2b +
lamivudine 6
months

Interferon
alpha-2b +
lamivudine 12
months

Relativ
e
(95%
CI)

Absolute

2/30
(6.7%)

2/27
(7.4%)

RR 0.9
(0.14 to
5.96)

7 fewer per
1000 (from
64 fewer to
367 more)

29/30
(96.7%)

27/27
(100%)

RR 0.97
(0.88 to
1.06)

30 fewer per
1000 (from
120 fewer to
60 more)

23/30
(76.7%)

27/27
(100%)

RR 0.77
(0.63 to
0.95)

230 fewer per
1000 (from
50 fewer to
370 fewer)

11/30
(36.7%)

15/27
(55.6%)

RR 0.66
(0.37 to
1.18)

189 fewer per
1000 (from
350 fewer to
100 more)

6/30
(20%)

10/27
(37%)

RR 0.54
(0.23 to
1.29)

170 fewer per
1000 (from
285 fewer to
107 more)

Quality
VERY LOW

Undetectable HBV DNA at the end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

MODERATE

ALT normalization 6 months after end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

MODERATE

HBeAg clearance 6 months after end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

2

serious

none

LOW

HBeAg seroconversion 6 months after end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

very
3
serious

none

VERY LOW

HBsAg clearance 6 months after end of therapy
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Quality assessment
No.
of
studi
es

Design

Dikici
2001

randomi
zed trials

No. of patients
Risk
of
bias
serio
1
us

Inconsistenc
y

no serious
inconsistenc
y

Indirectne
ss

no serious
indirectnes
s

Imprecisio
n

Other
consideratio
ns

very
3
serious

none

very
3
serious

none

no serious
imprecisio
n

none

Effect

Interferon
alpha-2b +
lamivudine 6
months

Interferon
alpha-2b +
lamivudine 12
months

Relativ
e
(95%
CI)

Absolute

2/30
(6.7%)

5/27
(18.5%)

RR 0.36
(0.08 to
1.7)

119 fewer per
1000 (from
170 fewer to
130 more)

1/30
(3.3%)

2/27
(7.4%)

RR 0.45
(0.04 to
4.69)

41 fewer per
1000 (from
71 fewer to
273 more)

29/30
(96.7%)

26/27
(96.3%)

RR 1
(0.91 to
1.11)

0 fewer per
1000 (from
87 fewer to
106 more)

Quality
VERY LOW

HBsAg seroconversion 6 months after end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

VERY LOW

Undetectable HBV DNA 6 months after end of therapy
Dikici
2001

randomi
zed trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectnes
s

MODERATE

1

No details of randomization or allocation concealment
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm
3
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
2
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Sequential drug therapy (add-on or switching monotherapies) in achieving remission of the activity of CHB for HBeAg-positive adults
Comparison of sequential treatment of lamivudine (LAM) followed by pegylated interferon alpha-2b versus placebo followed by pegylated interferon
alpha-2b for treatment-naïve patients
Table 68. Sequential treatment of lamivudine followed by pegylated interferon alpha-2b versus placebo followed by pegylated interferon alpha-2b
(treatment-naïve patients) – clinical study characteristics and clinical summary of findings
Quality assessment

No. of Design
studies

No. of patients

Risk of bias Inconsistency Indirectness Imprecision Other
LAM followed
considerations by peg IFN
alpha-2b;
Frequency (%)

Effect

Peg IFN
alpha-2b;
Frequency
(%)

Relative;
Risk ratio
(RR)
(95% CI)

Quality

Absolute

% of patients with undetectable HBV DNA (<4700 copies/mL) (assessed at the end of 28 weeks of treatment)
1 Sarin RCTunclear
2007
blinding

serious
no serious
no serious serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

16/34 (47.1%) 8/25 (32%) RR 1.47 (0.75 150 more per 1000 VERY LOW
(from 80 fewer to
to 2.88)
602 more)

% of patients with undetectable HBV DNA (<4700 copies/mL) (assessed at 24 weeks’ follow up)
1 Sarin RCTunclear
2007
blinding

no serious no serious
no serious no serious
none
limitations inconsistency indirectness imprecision

18/34 (52.9%) 4/25 (16%) RR 3.31 (1.28 370 more per 1000
(from 45 more to
to 8.58)
MODERATE
1000 more)

% of patients with HBeAg loss (assessed at the end of 28 weeks of treatment)
1 Sarin RCTunclear
2007
blinding

serious
no serious
no serious very serious none
limitations inconsistency indirectness imprecision
(a)

15/34
(44.1%)

8/25
(32%)

RR 1.38 (0.69 122 more per 1000
(from 99 fewer to VERY LOW
to 2.74)
557 more)

14/34
(41.2%)

4/25
(16%)

RR 2.57 (0.96 251 more per 1000
(from 6 fewer to
to 6.88)
LOW
941 more)

(c)

% of patients with HBeAg loss (assessed at 24 weeks’ follow up)
1 Sarin RCTunclear
2007
blinding

serious
no serious
no serious serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

% of patients with ALT normalization (assessed at the end of 28 weeks of treatment)
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Quality assessment
1Sarin RCTserious
no serious
no serious very serious none
unclear
limitations inconsistency indirectness imprecision
2007
(a)
(c)
blinding

No. of patients
10/34
5/25
(29.4%)
(20%)

Effect
RR 1.47 (0.57 94 more per 1000
(from 86 fewer to
to 3.77)
554 more)

Quality

13/34
(38.2%)

RR 1.91 (0.78 182 more per 1000
(from 44 fewer to VERY LOW
to 4.67)
734 more)

VERY LOW

% of patients with ALT normalization (assessed at 24 weeks’ follow up)
1Sarin
2007

RCTunclear
blinding

serious
no serious
no serious serious
none
limitations inconsistency indirectness imprecision
(a)

5/25
(20%)

(b)

(a) Unclear blinding and allocation concealment
(b) The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm
(c) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Comparison of switching from lamivudine (LAM) to lamivudine plus interferon alpha (LAM + INFa) versus lamivudine (LAM) for treatment naïve adults
with CHB
Table 69. Switching from lamivudine to lamivudine plus interferon alpha versus lamivudine (treatment-naïve adults) – clinical study characteristics and
clinical summary of findings
Quality assessment
No. of Design
studies

Summary of findings
Risk of bias Inconsistency Indirectness Imprecision

Other
considerations

No. of patients

Effect

Switching
LAM;
from LAM to Frequency
LAM+IFN a;
(%)
Frequency (%)

Relative;
Risk ratio
(RR)/ Peto
odds ratio
(PETO OR)
(95% CI)

Quality
Absolute

5

% of patients with undetectable HBV DNA (<1.4 x 10 copies/mL) (assessed at the end of 52 weeks of treatment)
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious very serious
limitations inconsistency indirectness imprecision (d)
(a)
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RR 1.27 (0.72 100 more per 1000
(from 104 fewer to VERY LOW
to 2.22)
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Quality assessment

Summary of findings

% of patients with ALT normalization (assessed at the end of 52 weeks of treatment)
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious serious
limitations inconsistency indirectness imprecision (c )

none

18/34 (52.9%) 15/35
(42.9%)

RR 1.24 (0.75 103 more per 1000
(from 107 fewer to LOW
to 2.03)
441 more)

none

15/34 (44.1%) 14/35
(40%)

RR 1.1 (0.63 40 more per 1000
(from 148 fewer to VERY LOW
to 1.92)
368 more)

10/34 (29.4%) 5/35
(14.3%)

RR 2.06 (0.78 151 more per 1000
(from 31 fewer to VERY LOW
to 5.4)
629 more)

(a)

% of patients with HBeAg loss (assessed at the end of 52 weeks of treatment)
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious very serious
limitations inconsistency indirectness imprecision (d)
(a)

% of patients with HBeAg seroconversion (assessed at the end of 52 weeks of treatment)
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious very serious
limitations inconsistency indirectness imprecision (d)

none

(a)

% of patients with histological improvement (≥2 points reduction in HAI score) (assessed at the end of 52 weeks of treatment)
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious very serious
limitations inconsistency indirectness imprecision (d)

none

14/28 (50%)

12/26
(46.2%)

none

6/34 (14%)

3/35 (8.6%) RR 1.63 (0.44 54 more per 1000
(from 48 fewer to
to 6.05)
433 more)

(a)

RR 1.08 (0.62 37 more per 1000
(from 175 fewer to VERY LOW
to 1.89)
411 more)

Incidence of resistance
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious very serious
limitations inconsistency indirectness imprecision (d)
(a)

VERY LOW

5

% of patients with undetectable HBV DNA (<1.4 x 10 copies/mL) (assessed at 24 weeks’ follow up)
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious serious
limitations inconsistency indirectness imprecision (c )

none

15/34 (44.1%) 6/35
(17.1%)

RR 2.57 (1.13 269 more per 1000
(from 22 more to
to 5.85)
LOW
831 more)

none

15/34 (44.1%) 5/35
(14.3%)

RR 3.09 (1.26 299 more per 1000
(from 37 more to
to 7.56)
MODERATE
937 more)

none

17/34 (50%)

(a)

% of patients with ALT normalization (assessed at 24 weeks’ follow up)
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious no serious
limitations inconsistency indirectness imprecision
(a)

% of patients with HBeAg loss (assessed at 24 weeks’ follow up)
1 Sarin RCT-

serious

no serious

no serious

Serious
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Quality assessment
unclear
limitations inconsistency indirectness imprecision (c )
2005
(a)
blinding

Summary of findings
to 5.26)

(from 38 more to
852 more)

LOW

% of patients with HBeAg seroconversion (assessed at 24 weeks’ follow up)
1 Sarin RCTunclear
2005
blinding

serious
no serious
no serious no serious
limitations inconsistency indirectness imprecision

none

15/34 (44.1%) 4/35
(11.4%)

RR 3.86 (1.42 327 more per 1000
(from 48 more to
to 10.46)
MODERATE
1081 more)

none

1/34 (2.9%)

PETO OR
30 more per 1000
7.61 (0.15 to (from 50 fewer to
383.66)
110 more)

(a)

% of patients with HBsAg loss (assessed at 24 weeks’ follow up)
1 Sarin RCTunclear
2005
blinding
(a)
(b)
(c)
(d)

serious
no serious
no serious very serious
limitations inconsistency indirectness imprecision (d)

0/35 (0%)

(a)

Unclear blinding, no details on allocation concealment
The confidence interval is consistent with two clinical decisions; appreciable harm, no appreciable benefit or harm.
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

No. of
patients

Quality assessment
No. of
studies

Design

Risk
of bias

Inconsistency

Indirectness

Imprecision

Effect

Other
consideration
s

Lam
+ IFN

Lam

Relative
(95% CI)

Absolute

none

20/6
8
(29.4
%)

14/
80
(17.
5%)

RR 1.68
(0.92 to
3.07)

119 more per 1000
(from 14 fewer to 362
more)

17/6
8

16/
80

RR 1.25
(0.69 to

50 more per 1000 (from
62 fewer to 256 more)

Quality

% of patients with HBeAg seroconversion at the endof treatment week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

2

serious

LOW

% of patients with HBeAg seroconversion at 12 weeks’ follow up
1:
Schalm

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

Page 173 of 216

very serious

3
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No. of
patients

Quality assessment
No. of
studies

Design

Risk
of bias

Inconsistency

Indirectness

Imprecision

Other
consideration
s

2000

Effect

Lam
+ IFN

Lam

Relative
(95% CI)

Absolute

(25%)

(20
%)

2.28)

21/5
7
(36.8
%)

31/
63
(49.
2%)

RR 0.75
(0.49 to
1.14)

123 fewer per 1000
(from 251 fewer to 69
more)

VERY LOW

19/5
5
(34.5
%)

14/
60
(23.
3%)

RR 1.48
(0.82 to
2.66)

112 more per 1000
(from 42 fewer to 387
more)

LOW

18/5
5
(32.7
%)

13/
62
(21
%)

RR 1.56
(0.84 to
2.88)

117 more per 1000
(from 34 fewer to 394
more)

VERY LOW

20/5
5
(36.4
%)

36/
60
(60
%)

RR 0.61
(0.4 to
0.91)

234 fewer per 1000
(from 54 fewer to 360
fewer)

MODERAT
E

17/5
5
(30.9

20/
63
(31.

RR 0.97
(0.57 to
1.66)

10 fewer per 1000 (from
137 fewer to 210 more)

VERY LOW

Quality

Histological response at the end of treatment week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very serious

3

none

% of patients with HBeAg loss at the end of treatment week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

2

serious

none

% of patients with HBeAg loss at 12 weeks’ follow up
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very serious

3

none

Undetectable HBV DNA (<3 pg/mL) at the end of treatment week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

Undetectable HBV DNA (<3 pg/mL) at 12 weeks’ follow up
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness
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No. of
patients

Quality assessment
No. of
studies

Design

Risk
of bias

Inconsistency

Indirectness

Imprecision

Other
consideration
s

Effect

Lam
+ IFN

Lam

Relative
(95% CI)

Absolute

%)

7%)

21/5
5
(38.2
%)

33/
58
(56.
9%)

RR 0.67
(0.45 to
1.01)

188 fewer per 1000
(from 313 fewer to 6
more)

LOW

18/5
0
(36%)

13/
63
(20.
6%)

RR 1.74
(0.95 to
3.21)

153 more per 1000
(from 10 fewer to 456
more)

LOW

0/68
(0%)

19/
61
(31.
1%)

OR 0.09
(0.03 to
0.23)

272 fewer per 1000
(from 217 fewer to 298
fewer)

MODERAT
E

0/68
(0%)

12/
57
(21.
1%)

OR 0.09
(0.03 to
0.3)

187 fewer per 1000
(from 136 fewer to 203
fewer)

MODERAT
E

2/68
(2.9%
)

3/8
0
(3.8
%)

RR 0.78
(0.13 to
4.56)

8 fewer per 1000 (from
33 fewer to 134 more)

VERY LOW

Quality

ALT normalizationat the endof treatment week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

4

no serious
indirectness

serious

no serious
indirectness

serious

none

ALT normalization at 12 weeks’ follow up
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

none

Genetic resistance at the end of treatment week 52
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

very serious

Genetic resistance at 12 weeks’ follow up
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency

Adverse events leading to withdrawal
1:
Schalm
2000

randomiz
ed trials

seriou
1
s

no serious
inconsistency
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1

Incomplete blinding/allocation concealment
Confidence interval compatible with two clinical decisions: benefit, or no harm or benefit
3
Confidence interval compatible with three clinical decisions: benefit, no harm or benefit, or harm
4
Confidence interval compatible with two clinical decisions: harm, or no harm or benefit
2

Table 70. Switching from lamivudine to lamivudine plus interferon alpha versus interferon (treatment-naïve adults) – clinical study characteristics and
clinical summary of findings
No. of
patients

Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Imprecis
ion

Effect

Other
considerations

Lam +
IFN

IFN

Relative
(95% CI)

Absolute

none

20/68
(29.4
%)

12/
64
(18.
8%)

RR 1.57 (0.84
to 2.94)

107 more per 1000 (from
30 fewer to 364 more)

17/68
(25%)

14/
64
(21.
9%)

RR 1.14 (0.62
to 2.12)

31 more per 1000 (from
83 fewer to 245 more)

21/57
(36.8
%)

25/
54
(46.
3%)

RR 0.8 (0.51
to 1.24)

93 fewer per 1000 (from
227 fewer to 111 more)

19/55
(34.5
%)

13/
56
(23.

RR 1.49 (0.82
to 2.71)

114 more per 1000 (from
42 fewer to 397 more)

Quality

% of patients with HBeAg seroconversion at the end of treatment week 52
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

2

serious

LOW

% of patients with HBeAg seroconversion at 12 weeks’ follow up
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very
3
serious

none

very
3
serious

none

very
3
serious

none

VERY
LOW

Histological response at the end of treatment week 52
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

VERY
LOW

% of patients with HBeAg loss at the end of treatment week 52
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

no serious
indirectness
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No. of
patients

Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Imprecis
ion

Other
considerations

Lam +
IFN

Effect
IFN

Relative
(95% CI)

Absolute
Quality

2%)
% of patients with HBeAg loss at 12 weeks’ follow up
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very
3
serious

none

18/55
(32.7
%)

14/
48
(29.
2%)

RR 1.12 (0.63
to 2.01)

35 more per 1000 (from
108 fewer to 295 more)

very
3
serious

none

20/55
(36.4
%)

16/
55
(29.
1%)

RR 1.25 (0.73
to 2.15)

73 more per 1000 (from
79 fewer to 335 more)

no serious
indirectness

very
3
serious

none

17/55
(30.9
%)

14/
49
(28.
6%)

RR 1.08 (0.6
to 1.96)

23 more per 1000 (from
114 fewer to 274 more)

no serious
indirectness

very
3
serious

none

21/55
(38.2
%)

16/
55
(29.
1%)

RR 1.31 (0.77
to 2.23)

90 more per 1000 (from
67 fewer to 358 more)

no serious
indirectness

very
3
serious

none

18/50
(36%)

16/
50
(32
%)

RR 1.12 (0.65
to 1.95)

38 more per 1000 (from
112 fewer to 304 more)

VERY
LOW

Undetectable HBV DNA (<3 pg/mL) at the end of treatment week 52
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

Undetectable HBV DNA (<3 pg/mL) at 12 weeks’ follow up
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

VERY
LOW

ALT normalization at the end of treatment week 52
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

VERY
LOW

ALT normalization at 12 weeks’ follow up
1:
Schalm
2000

randomize
d trials

seriou
1
s

no serious
inconsistency

Adverse events leading to withdrawal
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No. of
patients

Quality assessment
No. of
studies

Design

1:
Schalm
2000

randomize
d trials

Risk of
bias

Inconsistency

seriou
1
s

no serious
inconsistency

Indirectness
no serious
indirectness

Effect

Imprecis
ion

Other
considerations

Lam +
IFN

IFN

very
3
serious

none

2/68
(2.9%
)

0/6
4
(0%)

Relative
(95% CI)

Absolute

OR 7.07 (0.44
to 114.42)

-

Quality
VERY
LOW

1

Incomplete blinding/allocation concealment
Confidence interval compatible with two clinical decisions: benefit, or no harm or benefit
3
Confidence interval compatible with three clinical decisions: benefit, no harm or benefit, or harm
2

Comparison of switching from adefovir to telbivudine versus telbivudine for treatment-naïve adults with CHB
Table 71. Switching from adefovir to telbivudine versus telbivudine (treatment-naïve adults) – clinical study characteristics and clinical summary of
findings
Quality assessment
No. of
studies

Design

No. of patients
Risk
of
bias

Inconsistency

Indirectness

Effect

Imprecis
ion

Other
consideration
s

Adefovir then
telbivudine

Telbivu
dine

Relative
(95% CI)

Absolute

very
2
serious

none

25/46
(54.3%)

26/43
(60.5%)

RR 0.9
(0.63 to
1.29)

60 fewer per 1000
(from 224 fewer to
175 more)

VERY
LOW

very
2
serious

none

0/46
(0%)

3/43
(7%)

OR 0.12
(0.01 to
1.19)

61 fewer per 1000
(from 69 fewer to 12
more)

VERY
LOW

Quali
ty

Undetectable HBV DNA at the end of 52 weeks of treatment
1:
Chan20
07

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

Viral breakthrough at the end of 52 weeks of treatment
1:
Chan20
07

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness
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Quality assessment
No. of
studies

Design

No. of patients
Risk
of
bias

Inconsistency

Indirectness

Imprecis
ion

Effect

Other
consideration
s

Adefovir then
telbivudine

Telbivu
dine

Relative
(95% CI)

Absolute

none

39/46
(84.8%)

34/43
(79.1%)

RR 1.07
(0.88 to
1.31)

55 more per 1000
(from 95 fewer to
245 more)

12/46
(26.1%)

13/43
(30.2%)

RR 0.86
(0.44 to
1.68)

42 fewer per 1000
(from 169 fewer to
206 more)

VERY
LOW

11/46
(23.9%)

12/43
(27.9%)

RR 0.86
(0.42 to
1.73)

39 fewer per 1000
(from 162 fewer to
204 more)

VERY
LOW

Quali
ty

ALT normalization at the end of 52 weeks of treatment
1:
Chan20
07

randomiz
ed trials

seriou
1
s

no serious
inconsistency

3

no serious
indirectness

serious

no serious
indirectness

very
2
serious

none

very
2
serious

none

LOW

HBeAg loss at the end of 52 weeks of treatment
1:
Chan20
07

randomiz
ed trials

seriou
1
s

no serious
inconsistency

HBeAg seroconversion at the end of 52 weeks of treatment
1:
Chan20
07

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

1

Investigators blinded to HBV serological data from baseline to week 52. Unclear blinding in people/staff from third party agency that collected and analysed data
Confidence interval is consistent with three clinical decision; appreciable benefit, no appreciable benefit or harm, appreciable harm.
3
Confidence interval is consistent with two clinical decisions, no appreciable benefit or harm, appreciable benefit.
2

Comparison of switching from adefovir to telbivudine versus adefovir for treatment-naïve adults with CHB
Table 72. Switching from adefovir to telbivudine versus adefovir (treatment-naïve adults) – clinical study characteristics and clinical summary of
findings
Quality assessment

No. of patients
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No. of
studie
s

Design

Risk
of
bias

Inconsistency

Indirectness

Imprecision

Other
consideration
s

Adefovir
then
telbivudine

Adef
ovir

Relative
(95% CI)

Absolute

none

25/46
(54.3%)

17/4
2
(40.5
%)

RR 1.34
(0.85 to
2.11)

138 more per 1000
(from 61 fewer to
449 more)

0/46
(0%)

4/42
(9.5
%)

OR 0.11
(0.02 to
0.84)

84 fewer per 1000
(from 14 fewer to 93
fewer)

MODERAT
E

39/46
(84.8%)

36/4
2
(85.7
%)

RR 0.99
(0.83 to
1.18)

9 fewer per 1000
(from 146 fewer to
154 more)

MODERAT
E

12/46
(26.1%)

9/42
(21.4
%)

RR 1.22
(0.57 to
2.59)

47 more per 1000
(from 92 fewer to
341 more)

VERY LOW

11/46
(23.9%)

8/42
(19%
)

RR 1.26
(0.56 to
2.82)

50 more per 1000
(from 84 fewer to
347 more)

VERY LOW

Undetectable HBV DNA at the end of 52 weeks of treatment
1:
Chan
2007

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

2

serious

LOW

Viral breakthrough at the end of 52 weeks of treatment
1:
Chan
2007

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

no serious
imprecision

none

very
3
serious

none

very
3
serious

none

ALT normalizationat the end of 52 weeks of treatment
1:
Chan
2007

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

HBeAg loss at the end of 52 weeks of treatment
1:
Chan
2007

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

HBeAg seroconversion at the end of 52 weeks of treatment
1:
Chan
2007

randomiz
ed trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

1

Investigators blinded to HBV serological data from baseline to week 52. Unclear blinding in people/ staff from third party agency that collected and analysed data
Confidence interval is consistent with two clinical decisions, no appreciable benefit or harm, appreciable benefit.
3
Confidence interval is consistent with three clinical decision; appreciable benefit, no appreciable benefit or harm, appreciable harm.
2
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Comparison of sequential treatment of interferon alpha (IFN alpha) followed by interferon alpha plus lamivudine (IFNa + LAM) followed by lamivudine
versus lamivudine alone (LAM) for interferon treatment naïve patients
Table 73. Sequential treatment of interferon alpha followed by interferon alpha plus lamivudine followed by lamivudine versus lamivudine alone
(interferon treatment-naïve patients) – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
No. of patients

No. of Design
studies

Rick of bias Inconsistency Indirectness Imprecision

Other
IFNa followed
considerations by IFNa +LAM
followed by
LAM

Effect

Quality

LAM

Relative
(95% CI)

Absolute

31/31

29/29

RR 1.0

0 more per 1000
(from 0 fewer to 0
more)

2/31 (6.5%)

0/29 (0%)

PETO OR
60 more per 1000
7.16 (0.44 to (from 40 fewer to
117.45)
170 more)

VERY LOW

PETO OR
60 more per 1000
7.16 (0.44 to (from 40 fewer to
117.45)
170 more)

VERY LOW

% of patients with undetectable HBV DNA (assessed at the end of 48 weeks of treatment)
1 Hasan RCTvery
no serious
no serious no serious
2003
unblinded serious
inconsistency indirectness imprecision
limitations

none

(a)

LOW

% of patients with HBeAg seroconversion (assessed at the end of 48 weeks of treatment)
1 Hasan RCTvery
no serious
no serious very serious
(b)
2003
unblinded serious
inconsistency indirectness imprecision
limitations

none

(a)

% of patients with HBeAg seroconversion (assessed at 52 weeks’ follow up)
1 Hasan RCTvery
no serious
no serious very serious
(b0
2003
unblinded serious
inconsistency indirectness imprecision
limitations

none

2/31 (6.5%)

0/29 (0%)

(a)

% of patients with ALT normalization (assessed at the end of 48 weeks of treatment)
1 Hasan RCTvery
no serious
no serious no serious
2003
unblinded serious
inconsistency indirectness imprecision
limitations
(a)

% of patients with ALT normalization (assessed at 52 weeks’ follow up)
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none

29/31 (93.5%)

28/29
(96.6%)

RR 0.97 (0.86 29 fewer per 1000
(from 135 fewer to LOW
to 1.09)
87 more)
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Quality assessment

Summary of findings

1 Hasan RCTvery
no serious
no serious very serious
(b)
2003
unblinded serious
inconsistency indirectness imprecision
limitations

none

3/31 (9.7%)

(a)

2/29 (6.9%) RR 1.4 (0.25 28 more per 1000
(from 52 fewer to
to 7.81)
470 more)

VERY LOW

(a) Unblinded study with no details on randomization and allocation concealment
(b) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Comparison of switching from lamivudine (LAM) to entecavir (ETV) versus continuing lamivudine (LAM) for lamivudine refractory patients (persistent
viraemia of documented resistance while receiving LAM)
Table 74. Switching from lamivudine to entecavir versus continuing lamivudine (lamivudine refractory patients) – clinical study characteristics and
clinical summary of findings
Quality assessment
No. of
studies

Design

No. of patients
Risk of
bias

Inconsistency

Indirectne
ss

Imprecisio
n

Other
consideration
s

Effect

Switching
lamivudine
to entecavir

Continuing
lamivudin
e

Relative
(95% CI)

39

27

-

Absolute
Quality

Log reduction in HBV DNA – 24 weeks of treatment (better indicated by higher values)
1: Chang
2005A

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious

no serious
imprecision

none

MD 3.26
higher (3.14
to 3.38
higher)

MODERATE

Log reduction in HBV DNA – 48 weeks of treatment (better indicated by higher values)
1:
Sherman
2006

randomize
d trials

1

no
serious
risk of
bias

no serious
inconsistency

serious

no

no serious

serious

no serious
imprecision

none

no serious

none

133

129

-

MD 4.63
higher (4.12
to 5.14
higher)

Undetectable HBV DNA
2: Chang

randomize

1

Page 182 of 216

126/173

14/172

RR 9.04
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Quality assessment

No. of patients

No. of
studies

Design

Risk of
bias

Inconsistency

2005A;She
rman
2006

d trials

serious
risk of
bias

inconsistency

Indirectne
ss

Imprecisio
n

Other
consideration
s

imprecision

Effect

Switching
lamivudine
to entecavir
(72.8%)

Continuing
lamivudin
e
(8.1%)

Relative
(95% CI)

Absolute

(5.42 to
15.08)

per 1000
(from 360
more to
1000 more)

33/40
(82.5%)

6/43
(14%)

RR 5.91
(2.78 to
12.59)

685 more
per 1000
(from 248
more to
1000 more)

93/133
(69.9%)

8/129
(6.2%)

RR
11.28
(5.71 to
22.26)

638 more
per 1000
(from 292
more to
1000 more)

11/28
(39.3%)

7/33
(21.2%)

RR 1.85
(0.83 to
4.13)

180 more
per 1000
(from 36
fewer to 664
more)

86/133
(64.7%)

22/129
(17.1%)

RR 3.79
(2.54 to
5.66)

476 more
per 1000
(from 263
more to 795
more)

Quality
MODERATE

Undetectable HBV DNA – 24 weeks of treatment
1: Chang
2005A

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious

no serious
imprecision

none

no serious
imprecision

none

MODERATE

Undetectable HBV DNA – 48 weeks of treatment
1:
Sherman
2006

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious

MODERATE

ALT normalization – 24 weeks of treatment
1: Chang
2005A

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious

2

serious

none

LOW

ALT normalization – 48 weeks of treatment
1:
Sherman
2006

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious
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Quality assessment
No. of
studies

Design

No. of patients
Risk of
bias

Inconsistency

Indirectne
ss

Imprecisio
n

Effect

Other
consideration
s

Switching
lamivudine
to entecavir

Continuing
lamivudin
e

Relative
(95% CI)

Absolute

none

14/133
(10.5%)

5/129
(3.9%)

RR 2.72
(1.01 to
7.32)

67 more per
1000 (from 0
more to 245
more)

11/133
(8.3%)

4/129
(3.1%)

RR 2.67
(0.87 to
8.16)

52 more per
1000 (from 4
fewer to 222
more)

68/124
(54.8%)

32/116
(27.6%)

RR 1.99
(1.42 to
2.78)

273 more
per 1000
(from 116
more to 491
more)

2/141
(1.4%)

10/145
(6.9%)

RR 0.21
(0.05 to
0.92)

54 fewer per
1000 (from 6
fewer to 66
fewer)

Quality

HBeAG loss at 48 weeks of treatment
1:
Sherman
2006

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious

no serious
imprecision

MODERATE

HBeAG seroconversion at 48 weeks of treatment
1:
Sherman
2006

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious

2

serious

none

LOW

Histological improvement at 48 weeks of treatment
1:
Sherman
2006

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious

no serious
imprecision

none

no serious
imprecision

none

MODERATE

Withdrawn due to adverse events at 48 weeks of treatment
1:
Sherman
2006
1
2

randomize
d trials

no
serious
risk of
bias

no serious
inconsistency

1

serious

Lamivudine-resistant population
Confidence interval compatible with two clinical decisions: benefit, or no harm or benefit
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Comparison of switching from lamivudine plus adefovir to entecavir plus adefovir versus continuing lamivudine plus adefovir for lamivudine-resistant
patients
Table 75. Switching from lamivudine plus adefovir to entecavir plus adefovir versus continuing lamivudine plus adefovir for lamivudine-resistant
patients – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studie
s

Design

No. of patients
Risk
of
bias

Inconsistency

Indirect
ness

Imprecision

Other
consideration
s

Switch
lam+ade to
ent+ade

Effect
Continue
lam+ade

Relative
(95% CI)

Absolute
Quality

Reduction of HBV DNA (log 10 IU/mL) at the end of 52 weeks of treatment (better indicated by lower values)
1: Lim
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

no serious
imprecision

none

45

45

-

MD 1.6 higher (1.15
to 2.05 higher)

LOW

Undetectable HBV DNA (60 IU/mL) at the end of 52 weeks of treatment
1: Lim
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

no serious
imprecision

none

13/45
(28.9%)

2/45
(4.4%)

RR 6.5
(1.56 to
27.17)

244 more per 1000
(from 25 more to
1000 more)

0/45
(0%)

1/45
(2.2%)

OR 0.14 (0
to 6.82)

19 fewer per 1000
(from 22 fewer to 112
more)

3/45
(6.7%)

15/45
(33.3%)

RR 0.2
(0.06 to
0.64)

267 fewer per 1000
(from 120 fewer to
313 fewer)

26/45
(57.8%)

20/45
(44.4%)

RR 1.3
(0.86 to
1.96)

133 more per 1000
(from 62 fewer to 427
more)

LOW

Virological breakthrough at the end of 52 weeks of treatment
1: Lim
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

very
3
serious

none

VERY
LOW

Resistance mutation to entecavir or adefovir at the end of 52 weeks of treatment
1: Lim
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

no serious
imprecision

none

LOW

ALT normalization at the end of 52 weeks of treatment
1: Lim
2012

randomiz
ed trials

seriou
1
s

2

no serious
inconsistency

serious

4

serious

HBeAg loss at the end of 52 weeks of treatment
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Quality assessment
No. of
studie
s
1: Lim
2012

Design

randomiz
ed trials

No. of patients
Risk
of
bias
seriou
1
s

Inconsistency

Indirect
ness

no serious
inconsistency

2

serious

Imprecision

very
3
serious

Effect

Other
consideration
s

Switch
lam+ade to
ent+ade

Continue
lam+ade

none

2/39
(5.1%)

0/41
(0%)

Relative
(95% CI)

Absolute
Quality

OR 7.99
(0.49 to
130.06)

VERY
LOW

1

Trial not blinded
Lamivudine resistant
3
Confidence interval compatible with three clinical decisions: benefit, no harm or benefit, or harm
4
Confidence interval compatible with two clinical decisions: benefit, or no harm or benefit
2

Comparison of switching from lamivudine to telbivudine versus continuing lamivudine for previously treated patients with lamivudine and persistent
viraemia (HBV DNA more than 3 log copies/mL)
Table 76. Switching from lamivudine to telbivudine versus continuing lamivudine (previously treated patients with lamivudine and persistant viraemia)
– clinical study characteristics and clinical summary of findings
Quality assessment
No. of Design
studies

Summary of findings
Risk of bias Inconsistency Indirectness Imprecision

Log reduction HBV DNA (assessed at the end of 52 weeks of treatment)
1 Safadi RCT- double no serious no serious
serious
no serious
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No. of patients

Effect

Other
considerations

Switching from Continuing
LAM to
LAM;
telbivudine; Frequency
Frequency (%)/ (%)/ Mean
Mean (SD)
(SD)

Relative;
Absolute
Risk ratio
(RR)/ Mean
difference
(MD)
(95% CI)

none

1.5 (3.02)

-

0.1 (3.34)

Quality

MD 1.4 higher (0.58

WHO/HIV/2015.38
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Quality assessment
2011 blinded
limitations inconsistency indirectness imprecision

Summary of findings
to 2.22 higher)

(a)

% of patients with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 52 weeks of treatment)
56/121
1 Safadi RCT- double no serious no serious
serious
no serious
none
(46.3%)
2011 blinded
limitations inconsistency indirectness imprecision

38/124
(30.6%)

MODERATE

RR 1.51 (1.09 to 156 more per 1000 (from
2.09)
28 more to 334 more)
MODERATE

(a)

% of patients with HBeAg loss (assessed at the end of 52 weeks of treatment)
1 Safadi RCT- double no serious no serious
serious
very serious
none
(c)
2011 blinded
limitations inconsistency indirectness imprecision
(a)

% of patients with HBeAg seroconversion (assessed at the end of 52 weeks of treatment)
1 Safadi RCT- double no serious no serious
serious
very serious
none
(c)
2011 blinded
limitations inconsistency indirectness imprecision
(a)

15/81 (18.5%) 11/81
(13.6%)

RR 1.36 (0.67 49 more per 1000
to 2.79)
(from 45 fewer to
243 more)

VERY LOW

12/81 (14.8%) 8/81 (9.9%) RR 1.5 (0.65 49 more per 1000
to 3.47)
(from 35 fewer to
244 more)

VERY LOW

% of patients with ALT normalization (assessed at the end of 52 weeks of treatment)
1 Safadi RCT- double no serious no serious
serious
serious
none
(b)
2011 blinded
limitations inconsistency indirectness imprecision

32/53 (60.4%) 27/53
(50.9%)

RR 1.19 (0.84 97 more per 1000
to 1.67)
(from 82 fewer to
341 more)

Virological breakthrough – All patients (assessed at the end of 52 weeks of treatment)
1 Safadi RCT- double no serious no serious
serious
very serious
none
(c)
2011 blinded
limitations inconsistency indirectness imprecision

18/116 (15.5%) 20/116
(17.2%)

RR 0.9 (0.5 to 17 fewer per 1000
1.61)
(from 86 fewer to
105 more)

VERY LOW

RR 1.08 (0.52 10 more per 1000
to 2.26)
(from 57 fewer to
150 more)

VERY LOW

RR 1.33 (0.66 37 more per 1000
to 2.65)
(from 38 fewer to
185 more)

VERY LOW

(a)

(a)

Virological breakthrough – Patients with wild-type HBV at screening (assessed at the end of 52 weeks of treatment)
1 Safadi RCT- double no serious no serious
serious
very serious
none
13/101 (12.9%) 12/101
(c)
2011 blinded
limitations inconsistency indirectness imprecision
(11.9%)
(a)

Genotypic resistance – All patients (assessed at the end of 52 weeks of treatment)
1 Safadi RCT- double no serious no serious
serious
very serious
none
(c)
2011 blinded
limitations inconsistency indirectness imprecision
(a)

15/101 (14.9%) 13/116
(11.2%)

Genotypic resistance – Patients with wild-type HBV at screening (assessed at the end of 52 weeks of treatment)
1 Safadi RCT- double no serious no serious
serious
very serious
none
12/101 (11.9%) 13/106
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Quality assessment
(c)
2011 blinded
limitations inconsistency indirectness imprecision
(a)

Withdrawn due to adverse events by end of 52 weeks of treatment
1 Safadi RCT- double no serious no serious
serious
very serious
(c)
2011 blinded
limitations inconsistency indirectness imprecision

none

Summary of findings
(12.3%)

to 2.02)

1/122
(0.8%)

OR 1.02 (0.06 to 0 more per 1000 (from 8
16.44)
fewer to 110 more)
VERY LOW

1/124
(0.8%)

(from 66 fewer to
125 more)

VERY LOW

(a)

Mixed population; 66% and 65% were HBeAg positive in the telbivudine and continuing LAM groups, respectively.
(a) The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
(b) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Comparison of switching from lamivudine (LAM) to adefovir (ADV) versus lamivudine plus adefovir (LAM + ADV) for patients previously treated with
lamivudine
Table 77. Switching from lamivudine to adefovir versus lamivudine plus adefovir (patients previously treated with lamivudine) – clinical study
characteristics and clinical summary of findings
Quality assessment

Summary of findings
No. of patients

No. of Design
studies

Risk of bias Inconsistency Indirectness Imprecision

Other
considerations

Switching
from LAM to
ADV;
Frequency (%)

Effect
LAM + ADV Relative;
followed Risk ratio
by ADV
(RR)
only;
(95% CI)
Frequency
(%)

Quality
Absolute

% of patients with undetectable HBV DNA (<160 copies/mL) (assessed at the end of 12 months of treatment)
1 Hann RCT2010 B unclear
blinding

serious
no serious
serious
very serious
limitations inconsistency indirectness imprecision (c)
(a)

none

9/18 (50%)

(b)

7/17
(41.2%)

RR 1.21 (0.58 86 more per 1000 VERY LOW
(from 173 fewer to
to 2.53)
630 more)

2/17
(11.8%)

OR 0.12
(0.01 to
2.00)

% of patients with undetectableHBV DNA (<160 copies/mL) (assessed at the end of 12 months of treatment)
1 Hann RCT2010 B unclear
blinding

serious
no serious
serious
very serious
limitations inconsistency indirectness imprecision (c)
(a)

(b)

(a) Unclear blinding, no details on randomization method or allocation concealment
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none

0/18 (0%)

102 fewer per 1000 VERY LOW
(from 117 fewer to
93 more)
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(b) Mixed population with the majority of patients being HBeAg
(c) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Comparison of switching from lamivudine (LAM) to lamivudine plus adefovir (LAM+ADV) versus switching from lamivudine to entecavir (ETV) for
lamivudine-resistant adults with CHB
Table 78. Switching from lamivudine to lamivudine plus adefovir versus switching from lamivudine to entecavir (lamivudine-resistant adults with CHB)
– clinical study characteristics and clinical summary of findings
Quality assessment
No. of Design
studies

Summary of findings
Risk of bias

Inconsistency Indirectness Imprecision

Other
considerations

No. of patients

Effect

Switching
from LAM to
LAM+ADV;
Frequency
(%)/ mean
(SD)

Relative;
Absolute
Risk ratio
(RR)/ Mean
difference
(MD)
(95% CI)

Switching
from LAM
to ETV;
Frequency
(%)/ mean
(SD)

Quality

Log reduction HBV DNA (assessed at the end of 12 months of treatment) (better indicated by lower values)
1 Ryu
2010

RCTvery serious no serious
serious
no serious
(a)
unblinded limitations
inconsistency indirectness imprecision

none

3.8 (1.12)

2.72 (1.32) -

(b)

MD 1.08 higher
(0.58 to 1.58
higher)

VERY LOW

% of patients with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 12 months of treatment)
1 Ryu
2010

RCTvery serious no serious
serious
serious
(a)
(c )
unblinded limitations
inconsistency indirectness imprecision

none

(b)

18/47 (38.3%) 11/45
(24.4%)

RR 1.57 (0.84 139 more per 1000
(from 39 fewer to VERY LOW
to 2.94)
474 more)

39/41 (95.1%) 36/40
(90%)

RR 1.06 (0.93 54 more per 1000
(from 63 fewer to
to 1.2)
180 more)

% of patients with ALT normalization (assessed at the end of 12 months of treatment)
1 Ryu
2010

RCTvery serious no serious
no serious
no serious
(a)
unblinded limitations
inconsistency indirectness imprecision

none

LOW

% of patients with HBeAg loss (assessed at the end of 12 months of treatment)
1 Ryu
2010

RCTvery serious no serious
serious
very serious
(a)
(d)
unblinded limitations
inconsistency indirectness imprecision
(b)
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4/39 (10.3%) 2/42 (4.8%) RR 2.15 (0.42 55 more per 1000
(from 28 fewer to
to 11.11)
481 more)
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Quality assessment

Summary of findings

% of patients with HBeAg seroconversion (assessed at the end of 12 months of treatment)
1 Ryu
2010

RCTvery serious no serious
serious
very serious
(a)
(d)
unblinded limitations
inconsistency indirectness imprecision

none

2/39 (5.1%)

(b)

1/42 (2.4%) RR 2.15 (0.2 27 more per 1000
(from 19 fewer to
to 22.82)
520 more)

VERY LOW

2/45 (4.4%) PETO OR
39 fewer per 1000
0.13 (0.01 to (from 44 fewer to
2.06)
47 more)

VERY LOW

Incidence of resistance (YMDD mutation)
1 Ryu
2010
(a)
(b)
(c)
(d)

RCTvery serious no serious
Serious
very serious
(a)
(d)
unblinded limitations
inconsistency indirectness imprecision

none

0/47 (0%)

9b)

Unblinded study with no details on randomization and allocation concealmen.
Mixed population with 88% HBeAg-positive patients and 21.7% had cirrhosis
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Sequential drug therapy (add-on or switching monotherapies) in achieving remission of the activity of CHB for HBeAg-negative adults
Comparison of switching from lamivudine (LAM) to lamivudine plus interferon alpha-2b versus lamivudine for antiviral treatment-naïve adults with CHB
Table 79. Switching from lamivudine to lamivudine plus interferon alpha-2b versus lamivudine (antiviral treatment-naïve adults with CHB) – clinical
study characteristics and clinical summary of findings
Quality assessment
No. of Design
studies

Summary of findings
Risk of bias Inconsistency Indirectness Imprecision

Other
considerations

No. of patients

Effect

Quality

Switching
LAM ;
from LAM to Frequency
LAM +IFNa; (%)
Frequency
(%)

Relative;
Risk ratio
(RR)
(95% CI)

Absolute

28/64
(43.8%)

RR 0.6 (0.44
to 0.81)

294 fewer per 1000
(from 140 fewer to LOW
411 fewer)

% of patients with ALT normalization (assessed at the end of 24 weeks of treatment)
1 Shi
2006

RCTunclear
blinding

serious
no serious
no serious serious
limitations inconsistency indirectness imprecision (b)
(a)
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Quality assessment

Summary of findings

% of patients with undetectable HBV DNA (<1000 copies/mL) (assessed at the end of 24 weeks of treatment)
1 Shi
2006

RCTunclear
blinding

serious
no serious
no serious no serious
limitations inconsistency indirectness imprecision

none

(a)

52/64
(81.3%)

76/98
(77.6%)

RR 1.05 (0.89 39 more per 1000
(from 85 fewer to
to 1.23)
178 more)

MODERATE

Incidence of resistance (assessed at the end of 24 weeks of treatment)
1 Shi
2006

RCTunclear
blinding

serious
no serious
no serious very serious
limitations inconsistency indirectness imprecision (c )

none

(a)

2/64 (3.1%) 6/98 (6.1%) RR 0.51 (0.11 30 fewer per 1000
(from 54 fewer to VERY LOW
to 2.45)
89 more)

(a) Unclear blinding, no details on randomization method and allocation concealment
(b) The confidence interval is consistent with two clinical decision; appreciable harm, no appreciable benefit or harm.
(c) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Comparison of sequential treatment of lamivudine (LAM) followed by lamivudine plus interferon alpha-2b (LAM + IFNa-2b) followed by interferon alpha2b alone (IFNa-2b) versus lamivudine for antiviral treatment naïve adults with CHB
Table 80. Switching from lamivudine to lamivudine plus interferon alpha-2b to interferon alpha-2b alone versus lamivudine (antiviral treatment naïve
adults with CHB) – clinical study characteristics and clinical summary of findings
Quality assessment
No. of Design
studies

Summary of findings
Risk of bias Inconsistency Indirectness Imprecision Other
considerations

No. of patients

Effect

Quality

LAM
LAM;
followed by Frequency
IFNa+LAM (%)
followed by
IFNa;
Frequency
(%)

Relative;
Risk ratio
(RR)
(95% CI)

38/64
(59.4%)

RR 1.08 (0.82 44 more per 1000
(from 99 fewer to
to 1.41)

Absolute

% of patients with ALTnormalization (assessed at the end of 48 weeks of treatment)
1 Shi
2006

RCTunclear

serious
no serious
no serious serious
none
limitations inconsistency indirectness imprecision
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Quality assessment
blinding

Summary of findings
(a)

(b)

226 more)

% of patients with undetectable HBV DNA (<1000 copies/mL) (assessed at the end of 48 weeks of treatment)
1 Shi
2006

RCTunclear
blinding

serious
no serious
no serious serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

36/64
(56.3%)

54/98
(55.1%)

RR 1.02 (0.77 11 more per 1000
(from 127 fewer to VERY LOW
to 1.35)
193 more)

0/64 (0%)

22/98
(22.4%)

RR 0.03 (0 to 218 fewer per 1000
(from 101 fewer to MODERATE
0.55)
224 fewer)

34/64
(53.1%)

36/98
(36.7%)

RR 1.45 (1.02 165 more per 1000
(from 7 more to 386 LOW
to 2.05)
more)

9/64
(14.1%)

18/98
(18.4%)

RR 0.77 (0.37 42 fewer per 1000
(from 116 fewer to VERY LOW
to 1.6)
110 more)

Incidence of resistance (assessed at the end of 48 weeks of treatment)
1 Shi
2006

RCTunclear
blinding

serious
no serious
no serious no serious
none
limitations inconsistency indirectness imprecision
(a)

% of patients with ALT normalization (end of 24 weeks’ follow up)
1 Shi
2006

RCTunclear
blinding

serious
no serious
no serious Serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

% of patients with undetectable HBV DNA (<1000 copies/mL) (end of 24 weeks’ follow up)
1: Shi
2006

1

randomize serious
d trials

2

no serious
no serious very serious none
inconsistency indirectness

(a) Unclear blinding, no details on randomization method and allocation concealment
(b) The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
(c) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Comparison of switching from lamivudine (LAM) to adefovir monotherapy (ADV) versus lamivudine plus adefovir (LAM + ADV) for lamivudine-resistant
adults with CHB
Table 81. Switching from lamivudine to adefovir monotherapy versus lamivudine plus adefovir (lamivudine-resistant adults with CHB) – clinical study
characteristics and clinical summary of findings
Quality assessment

No. of patients
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Quality assessment
No. of Design
Risk of bias Inconsistency Indirectness Imprecision Other
studies
considerations

No. of patients
Switching
LAM +
from LAM ADV;
to ADV;
Frequency
Frequency (%)
(%)

Effect
Relative;
Risk ratio
(RR)
(95% CI)

Quality
Absolute

% of patients with undetectable HBV DNA (<2000 copies/mL) (assessed at the end of 3 months of treatment)
1
RCTAkyildiz unclear
2007
blinding

serious
no serious
serious
very serious none
limitations inconsistency indirectness imprecision
(a)

(b)

6/25 (24%)

6/29
(20.7%)

RR 1.16 (0.43 33 more per 1000 VERY LOW
(from 118 fewer to
to 3.14)
443 more)

8/25 (32%)

13/29
(44.8%)

RR 0.71 (0.35 130 fewer per 1000
(from 291 fewer to VERY LOW
to 1.44)
197 more)

14/25 (56%) 27/29
(93.1%)

RR 0.6 (0.42 372 fewer per 1000
(from 130 fewer to VERY LOW
to 0.86)
540 fewer)

10/25
(40%)

13/29
(44.8%)

RR 0.89 (0.48 49 fewer per 1000
(from 233 fewer to VERY LOW
to 1.67)
300 more)

13/25
(52%)

20/29
(69%)

RR 0.75 (0.48 172 fewer per 1000
(from 359 fewer to VERY LOW
to 1.18)
124 more)

18/25
(72%)

23/29
(79.3%)

RR 0.91 (0.67 71 fewer per 1000
(from 262 fewer to VERY LOW
to 1.23)
182 more)

(c)

% of patients with undetectable HBV DNA (<2000 copies/mL) (3 months’ follow up)
1
RCTAkyildiz unclear
2007
blinding

serious
no serious
serious
very serious none
limitations inconsistency indirectness imprecision
(a)

(b)

(c)

% of patients with undetectable HBV DNA (<2000 copies/mL) (9 months’ follow up)
1
RCTAkyildiz unclear
2007
blinding

serious
no serious
serious
serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

(d)

% of patients withALT normalization (assessed at the end of 3 months of treatment)
1
RCTAkyildiz unclear
2007
blinding

Serious
No serious
Serious
Very serious none
limitations inconsistency indirectness imprecision
(a)

(b)

(c)

ALT normalization (assessed at 3 months’ follow up)
1
RCTAkyildiz unclear
2007
blinding

serious
no serious
serious
serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

(d)

ALT normalization (assessed at 9 months’ follow up)
1
RCTAkyildiz unclear
2007
blinding

serious
no serious
serious
serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

(d)

(a) Unclear blinding, randomization method and allocation concealment
(b) Mixed population; 68% and 62% in the ADV and combination (ADV + LAM) groups were HBeAg negative.
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(c) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.
(d) The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
(e) The confidence interval is consistent with two clinical decisions; appreciable harm, no appreciable bevefit or harm.

Comparison of switching from lamivudine (LAM) plus adefovir (ADV) to adefovir monotherapy (ADV) versus continuing lamivudine plusadefovir (LAM +
ADV) for lamivudine-resistant adults with CHB
Table 82. Switching from lamivudine plus adefovir to adefovir monotherapy versus continuing lamivudine plus adefovir (lamivudine-resistant adults
with CHB) – clinical study characteristics and clinical summary of findings
Quality assessment
No. of Design
studies

Summary of findings
Risk of bias Inconsistency Indirectness Imprecision Other
considerations

% of patients with undetectable HBV DNA (<3.7 LGE/mL) (12 months after randomization)
1
RCTserious
no serious
serious
no serious
none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
2010
blinding
% of patients with ALT normalization (12 months after randomization)
1
RCTserious
no serious
serious
serious
none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
(c)
2010
blinding
% of patients with HBeAg loss (12 months after randomization)
1
RCTserious
no serious
serious
very serious none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
(d)
2010
blinding
% of patients with HBeAg seroconversion (12 months after randomization)
1
RCTserious
no serious
serious
very serious none
Aizawa unclear
limitations inconsistency indirectness imprecision
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No. of patients

Effect

Quality

Switching
LAM + ADV
from LAM +
Frequency
ADV to ADV (%)
monotherapy;
Frequency (%)

Relative;
Risk ratio
(RR)
(95% CI)

13/13 (100%) 15/15
(100%)

RR 1 (0.87 to 0 fewer per 1000
1.14)
(from 130 fewer to LOW
140 more)

13/13 (100%) 12/15
(80%)

RR 1.23 (0.93 184 more per 1000
to 1.63)
(from 56 fewer to VERY LOW
504 more)

3/6 (50%)

1/5 (20%)

RR 2.5 (0.36 300 more per 1000
to 17.17)
(from 128 fewer to VERY LOW
3234 more)

1/6 (16.7%)

0/5 (0%)

PETO OR
0 more per 1000
6.25 (0.12 to (from 0 fewer to 0

Absolute

VERY LOW
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Quality assessment
(a)
(b)
(d)
2010
blinding
% of patients with undetectable HBV DNA (<3.7 LGE/mL) (24 months after randomization)
1
RCTserious
no serious
serious
no serious
none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
2010
blinding
% of patients with ALT normalization (24 months after randomization)
1
RCTserious
no serious
serious
serious
none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
(c)
2010
blinding
% of patients with HBeAg loss (24 months after randomization)
1
RCTserious
no serious
serious
very serious none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
(d)
2010
blinding
% of patients with undetectable HBV DNA (<3.7 LGE/mL) (30 months after randomization)
1
RCTserious
no serious
serious
very serious none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
(d)
2010
blinding
% of patients with ALT normalization (30 months after randomization)
1
RCTserious
no serious
serious
serious
none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
(c)
2010
blinding
% of patients with HBeAg loss (30 months after randomization)
1
RCTserious
no serious
serious
very serious none
Aizawa unclear
limitations inconsistency indirectness imprecision
(a)
(b)
(d)
2010
blinding

Summary of findings
320.40)

more)

9/9 (100%)

10/10
(100%)

RR 1 (0.83 to 0 fewer per 1000
1.21)
(from 170 fewer to LOW
210 more)

9/9 (100%)

8/10 (80%) RR 1.23 (0.87 184 more per 1000
to 1.75)
(from 104 fewer to VERY LOW
600 more)

4/6 (66.7%)

1/5 (20%)

6/6 (100%)

7/7 (100%) RR 1 (0.76 to 0 fewer per 1000
1.31)
(from 240 fewer to VERY LOW
310 more)

6/6 (100%)

7/7 (100%) RR 1 (0.76 to 0 fewer per 1000
1.31)
(from 240 fewer to VERY LOW
310 more)

4/6 (66.7%)

2/5 (40%)

RR 3.33 (0.53 466 more per 1000
to 21.03)
(from 94 fewer to VERY LOW
4006 more)

RR 1.67 (0.5 268 more per 1000 VERY LOW
to 5.61)
(from 200 fewer to
1844 more)

(a) Unclear blinding and randomization method
(b) Mixed population; 23% and 36% in the adefovir alone group and continuing adefovir and lamivudine group, respectively, were HBeAg positive. 23% and 36% in the switching to adefovir
and continuing adefovir and lamivudine groups, respectively, had cirrhosis.
(c) The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
(d) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.
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Comparison of switching from lamivudine (LAM) monotherapy to adefovir plus lamivudine (LAM+ADV) versus switching from lamivudine to adefovir
(ADV) monotherapy in lamivudine-resistant adults with CHB
Table 83. Switching from lamivudine to adefovir plus lamivudine versus switching from lamivudine to adefovir monotherapy – clinical study
characteristics and clinical summary of findings
Quality assessment

No. of
studies

Design Risk of bias Inconsistency Indirectness

Imprecision Other
considerations

No. of patients

Effect

Quality

Switching
ADV;
from LAM
Frequency
alone to
(%)
LAM + ADV;
Frequency
(%)

Relative;
Risk
ratio
(RR)
(95% CI)

Absolute

11/14
(78.6%)

RR 0.86
(0.59 to
1.26)

110 fewer per 1000
(from 322 fewer to
204 more)

VERY LOW

23/28
(82.1%)

11/14
(78.6%)

RR 1.05
(0.76 to
1.44)

39 more per 1000
(from 189 fewer
to 346 more)

VERY LOW

25/28
(89.3%)

13/14
(92.9%)

RR 0.96
(0.79 to
1.17)

37 fewer per
1000 (from 195
fewer to 158
more)

25/28
(89.3%)

10/14
(71.4%)

RR 1.25
(0.88 to
1.78)

179 more per
1000 (from 86
fewer to 557
more)

% of patients with undetectable HBV DNA (<1000 copies/mL) (assessed at the end of 12 months treatment)
1 Rapti RCTvery serious no serious
serious
2007
unblinded limitations inconsistency indirectness
(a)

(b)

very serious none
imprecision
(c)

19/28
(67.9%)

% of patients with undetectable HBV DNA (<1000 copies/mL) (assessed at the end of 12 months’ follow up)
1 Rapti RCTvery serious no serious
serious
2007
unblinded limitations inconsistency indirectness
(a)

(b)

very serious none
imprecision
(c)

% of patients with ALT normalization (assessed at the end of 12 months of treatment)
1 Rapti RCTvery serious no serious
serious
2007
unblinded limitations inconsistency indirectness
(a)

(b)

serious
none
imprecision
(d)

VERY LOW

% of patients with ALT normalization (assessed at the end of 12 months’ follow up)
1 Rapti RCTvery serious no serious
serious
2007
unblinded limitations inconsistency indirectness
(a)

(b)

serious
imprecision
(d)
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(a)
(b)
(c)
(d)

Unblinded study with no details on randomization and unclear allocation concealment
38% of the patients had cirrhosis.
The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.
The confidence interval is consistent with two clinical decisions; no appreciable benefit or harm, appreciable benefit.

Comparison of switching from lamivudine to entecavir versus continuing lamivudine for responders (HBV DNA less than 2.6 log copies/mL) treated with
LAM for more than 3 years
Table 84. Switching from lamivudine to entecavir versus continuing lamivudine (responders treated with LAM for more than 3 years) – clinical study
characteristics and clinical summary of findings
Quality assessment
No. of
studies

Design

No. of patients
Risk
of
bias

Inconsistency

Indirect
ness

Imprecisio
n

Other
consideratio
ns

Effect

Switch lamivudine to
entecavir versus
continue lamivudine

Con
trol

Relative
(95% CI)

Absolute

5/11
(45.5%)

5/1
7
(29.
4%)

RR 1.55
(0.58 to
4.12)

162 more per 1000
(from 124 fewer to
918 more)

0/11
(0%)

6/1
7
(35.
3%)

OR 0.13
(0.02 to
0.81)

287 fewer per
1000 (from 47
fewer to 342
fewer)

Quality

Undetectable HBV DNA (<2.6 log copies/mL) (mean 24 months of treatment)
1:
Matsuur
a 2011

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

serious

very
3
serious

none

no serious
imprecision

none

VERY
LOW

Resistance (mean 24 months of treatment)
1:
Matsuur
a 2011

randomiz
ed trials

seriou
1
s

no serious
inconsistency

2

serious

1

Unclear blinding, randomization method and allocation concealment
Mixed population of lamivudine responders
3
The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.
2
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Comparison of switching from entecavir (ETV) to lamivudine (LAM) versus continuing entecavir for patients previously treated with entecavir with
undetectableHBV DNA
Table 85. Switching from entecavir (ETV) to lamivudine (LAM) versus continuing entecavir for patients previously treated with entecavir with
undetectable HBV DNA – clinical study characteristics and clinical summary of findings
Quality assessment
No. of Design
studies

Summary of findings
Risk of bias Inconsistency Indirectness Imprecision

Other
considerations

No. of patients

Effect

Switching
from ETV to
LAM;
Frequency
(%)

Relative;
Risk ratio
(RR)/Peto
odds ratio
(PETO OR)
(95% CI)

Continuing
ETV;
Frequency
(%)

Quality
Absolute

% of patients with undetectable HBV DNA (<100 copies/mL) (assessed at the end of 96 weeks of treatment)
1 Fung RCTunclear
2011
blinding

serious
no serious
serious
no serious
limitations inconsistency indirectness imprecision
(a)

none

19/25 (76%) 25/25
(100%)

RR 0.76 (0.61 240 fewer per 1000 LOW
(from 40 fewer to
to 0.96)
390 fewer)

none

20/20
(100%)

25/25
(100%)

RR 1 (0.92 to 0 fewer per 1000
(from 80 fewer to
1.09)
90 more)

none

3/20 (15%)

0/25 (0%)

PETO OR
10.56 (1.03
to 108.64)

(b)

% of patients with ALT normalization (assessed at the end of 96 weeks of treatment)
1 Fung RCTunclear
2011
blinding

serious
no serious
serious
no serious
limitations inconsistency indirectness imprecision
(a)

(b)

LOW

Incidence of resistance (assessed at the end of 96 weeks of treatment)
1 Fung RCTunclear
2011
blinding

serious
no serious
serious
serious
limitations inconsistency indirectness imprecision (c)
(a)

(b)

(a) Unclear blinding, no allocation concealment
(b) Mixed population with the majority of patients (82%) being HBeAg negative and 8% having cirrhosis
(c) The confidence interval is consistent with two clinical decisions; appreciable harm, no appreciable harm or benefit.
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Comparison of switching from lamivudine to telbivudine versus continuing lamivudine for previously treated patients with lamivudine and persistent
viraemia (HBV DNA more than 3 log copies/mL)
Table 86. Switching from lamivudine to telbivudine versus continuing lamivudine for previously treated patients with lamivudine and persistent
viraemia – clinical study characteristics and clinical summary of findings
Quality assessment

Summary of findings
No. of patients

No.
of
studi
es

Design

Risk of bias Inconsistency Indirectness Imprecision Other
considerations

% of patients with undetectable HBV DNA (only HBeAg negative) (assessed at week 52)
1
RCTno serious no serious
no serious very serious none
Safadi double
limitations inconsistency indirectness imprecision
(a)
2011 blinded

Effect

Quality

Switching
from LAM to
telbivudine;
Frequency
(%)/ Mean
(SD)

Continuing
LAM ;
Frequency
(%)/ Mean
(SD)

Relative;
Absolute
Risk ratio
(RR)/ Mean
difference
(MD)
(95% CI)

28/40 (70%)

26/40
(65%)

RR 1.08 (0.79 52 more per 1000
to 1.46)
(from 136 fewer to LOW
299 more)

(a) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.

Sequential antiviral treatment for children with CHB
Comparison of interferon alpha versus sequential treatment of lamivudine followed by interferon plus lamivudine followed by lamivudine
Table 87. Interferon alpha (6 months) versus sequential treatment of lamivudine (2 months) followed by interferon plus lamivudine (6 months)
followed by lamivudine (4 months) (HBeAg-positive children) – clinical study characteristics and clinical summary of findings
Quality assessment

No. of
studies

Design

No. of children

Risk of bias Inconsistency Indirectness Imprecision Other
IFN-alpha
considerations Frequency
(% )
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Quality assessment

No. of children

Quality

Effect

followed by
LAM;
Frequency
(%)
% of children with HBeAg loss (assessed at the end of 6 months of treatment)
1 Dikici
2004

RCTunclear
blinding

serious
no serious
no serious
serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

16/62
(25.8%)

26/60
(43.3%)

RR 0.6 (0.36 173 fewer per 1000
(from 4 fewer to
to 0.99)
VERY LOW
277 fewer)

14/62
(22.6%)

21/60
(35%)

RR 0.65 (0.36 123 fewer per 1000
(from 224 fewer to VERY LOW
to 1.15)
52 more)

21/62
(33.9%)

56/60
(93.3%)

RR 0.36
(0.25 to
0.52)

% of children with HBeAg seroconversion (assessed at the end of 6 months of treatment)
1 Dikici
2004

RCTunclear
blinding

serious
no serious
no serious
serious
none
limitations inconsistency indirectness imprecision
(a)

(b)

% of children with undetectable HBV DNA (assessed at the end of 6 months of treatment)
1 Dikici
2004

RCTunclear
blinding

serious
no serious
no serious
no serious none
limitations inconsistency indirectness imprecision
(a)

% of children with HBsAg seroconversion (assessed at the end of 6 months of treatment)
1 Dikici RCTserious
no serious
no serious
very serious none
2004
unclear
limitations inconsistency indirectness imprecision
(a)
(c)
blinding

597 fewer per
1000 (from 448
fewer to 700
fewer)

3/62 (4.8%) 5/60 (8.3%) RR 0.58 (0.15 35 fewer per 1000
to 2.32)
(from 71 fewer to
110 more)

LOW

VERY LOW

% of children with HBeAg loss (assessed at 6 months’ follow up)
1 Dikici
2004

RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious
very serious none
indirectness imprecision

22/62
(35.5%)

25/60
(41.1%)

RR 0.85 (0.54 92 fewer (192 fewer
to 1.34)
to 142 more)
VERY LOW

21/60
(35%)

RR 0.83 (0.49 60 fewer per 1000
(from 178 fewer to VERY LOW
to 1.40)

(c)

% of children with HBeAg seroconversion (assessed at 6 months’ follow up)
1 Dikici
2004

RCTunclear

serious no serious
limitation inconsistency

no serious
very serious none
indirectness imprecision
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Quality assessment

blinding

No. of children

s

(a)

Quality

Effect

(c)

140 more)

% of children with undetectable HBV DNA (assessed at 6 months’ follow up)
1 Dikici
2004

RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious
no serious none
indirectness imprecision

28/62
(45.2%)

52/60
(86.7%)

RR 0.52
(0.39 to
0.7)

416 fewer per
1000 (from 260
fewer to 529
fewer)

29/62
(46.8%)

21/60
(35%)

RR 1.34 (0.86 119 more per 1000
(from 49 fewer to VERY LOW
to 2.07)
374 more)

20/62
(32.3%)

21/60
(35%)

RR 0.92
(0.56 to
1.52)

38/62
(61.3%)

43/60
(71.7%)

30/62
(48.4%)

47/60
(78.3%)

LOW

% of children with HBeAg loss (assessed at 12 months’ follow up)
1 Dikici
2004

RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious
serious
none
imprecision
indirectness
(d)

% of children with HBeAg seroconversion (assessed at 12 months’ follow up)
1 Dikici
2004

RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious
very serious none
indirectness imprecision
(c)

28 fewer per 1000
(from 154 fewer to
182 more)

VERY LOW

RR 0.86
(0.66 to
1.1)

100 fewer per 1000
(from 244 fewer to
72 more)

VERY LOW

RR 0.62
(0.46 to
0.83)

298 fewer per 1000
(from 133 fewer to
423 fewer)

LOW

% of children with undetectable HBV DNA (assessed at 12 months’ follow up)
1 Dikici
2004

RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious
serious
none
indirectness imprecision
(d)

% of children with ALT normalization (assessed at 12 months’ follow up)
1 Dikici
2004
(a)
(b)
(c)
(d)

RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious
serious
none
indirectness imprecision
(b)

No details of randomization and allocation concealment. Blinding not reported.
The confidence interval is consistent with two clinical decisions; appreciable harm, no appreciable benefit or harm.
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
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Comparison of switching from interferon alpha plus lamivudine (IFN+LAM) to lamivudine alone (LAM) versus sequential treatment of lamivudine (LAM)
followed by interferon plus lamivudine (IFN+LAM) followed by lamivudine (LAM) alone
Table 88. Interferon alpha plus lamivudine (6 months) followed by lamivudine alone (6 months) versus lamivudine (2 months) followed by interferon
plus lamivudine (6 months) followed by lamivudine (4 months) – clinical study characteristics and clinical summary of findings
Quality assessment
No. of
studie
s

Design

Risk
of
bias

Inconsistency

Indirectnes
s

Imprecisio
n

Other
considerations

No. of patients

Effect

IFN-α +
lamivudin
e (6
months),
LAM
alone (6–
12
months)

Lamivudin
e (2
months),
IFN+
lamivudine
(6
months),
lamivudine
alone (4
months)

Relativ
e
(95%
CI)

42/77
(54.5%)

35/75
(46.7%)

RR
1.16
(0.85
to
1.59)

75 more per
1000 (from 70
fewer to 275
more)

34/77
(44.2%)

27/75
(36%)

RR
1.22
(0.83
to
1.81)

79 more per
1000 (from 61
fewer to 292
more)

11/77
(14.3%)

8/75
(10.7%)

RR
1.31
(0.56

33 more per
1000 (from 47
fewer to 219

Absolute

Quality

Clearance of HBeAg (12 months)
Dikici
2002,
Dikici
2004

randomize
d trials

seriou
1
s

no serious
inconsistency

2

no serious
indirectness

serious

no serious
indirectness

serious

no serious
indirectness

very
3
serious

none

LOW

Seroconversion to anti-HBe (12 months)
Dikici
2002,
Dikici
2004

randomize
d trials

seriou
1
s

no serious
inconsistency

2

none

LOW

Clearance of HBsAg (12 months)
Dikici
2002,
Dikici

randomize
d trials

seriou
1
s

no serious
inconsistency
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2004

to
3.05)

more)

Seroconversion to anti-HBs (12 months)
Dikici
2002,
Dikici
2004

randomize
d trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very
3
serious

none

10/77
(13%)

7/75
(9.3%)

RR
1.38
(0.55
to
3.42)

35 more per
1000 (from 42
fewer to 226
more)

no serious
inconsistency

no serious
indirectness

very
3
serious

none

69/77
(89.6%)

70/75
(93.3%)

OR
0.61
(0.19
to
1.96)

38 fewer per
1000 (from 207
fewer to 32
more)

no serious
inconsistency

no serious
indirectness

serious

2

none

14/17
(82.4%)

11/15
(73.3%)

RR
1.12
(0.77
to
1.64)

88 more per
1000 (from 169
fewer to 469
more)

no serious
indirectness

serious

40/77
(51.9%)

33/75
(44%)

RR
1.17
(0.84
to
1.64)

75 more per
1000 (from 70
fewer to 282
more)

no serious
indirectness

serious

37/77
(48.1%)

28/75
(37.3%)

RR
1.28
(0.88
to
1.86)

105 more per
1000 (from 45
fewer to 321
more)

VERY LOW

Undetectable HBV DNA (12 months)
Dikici
2002,
Dikici
2004

randomize
d trials

seriou
1
s

ALT normalization (12 months)
Dikici
2002

randomize
d trials

seriou
1
s

LOW

Clearance of HBeAg (18 months)
Dikici
2002,
Dikici
2004

randomize
d trials

seriou
1
s

no serious
inconsistency

2

none

LOW

Seroconversion to anti-HBe (18 months)
Dikici
2002,
Dikici
2004

randomize
d trials

seriou
1
s

no serious
inconsistency
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Clearance of HBsAg (18 months)
Dikici
2002

randomize
d trials

seriou
1
s

no serious
inconsistency

no serious
indirectness

very
3
serious

none

no serious
indirectness

very
3
serious

none

no serious
inconsistency

no serious
indirectness

very
3
serious

none

no serious
inconsistency

no serious
indirectness

serious

2

none

no serious
indirectness

no serious
imprecision

no serious
indirectness

serious

4/17
(23.5%)

3/15
(20%)

RR
1.18
(0.31
to
4.43)

36 more per
1000 (from 138
fewer to 686
more)

3/17
(17.6%)

2/15
(13.3%)

RR
1.32
(0.25
to
6.88)

43 more per
1000 (from 100
fewer to 784
more)

69/77
(89.6%)

64/75
(85.3%)

OR
1.48
(0.56
to
3.89)

43 more per
1000 (from 88
fewer to 104
more)

14/17
(82.4%)

10/15
(66.7%)

RR
1.24
(0.81
to
1.88)

160 more per
1000 (from 127
fewer to 587
more)

32/60
(53.3%)

21/60
(35%)

RR
1.52 (1
to
2.32)

182 more per
1000 (from 0
more to 462
more)

28/60
(46.7%)

21/60
(35%)

RR
1.33

116 more per
1000 (from 49

VERY LOW

Seroconversion to anti-HBs (18 months)
Dikici
2002

randomize
d trials

seriou
1
s

no serious
inconsistency

VERY LOW

Undetectable HBV DNA (18 months)
Dikici
2002,
Dikici
2004

randomize
d trials

seriou
1
s

VERY LOW

ALT normalization (18 months)
Dikici
2002

randomize
d trials

seriou
1
s

LOW

Clearance of HBeAg (24 months)
Dikici
2004

randomize
d trials

seriou
1
s

no serious
inconsistency

none

MODERATE

Seroconversion to anti-HBe (24 months)
Dikici
2004

randomize
d trials

seriou
1
s

no serious
inconsistency
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(0.86
to
2.07)

fewer to 374
more)

Undetectable HBV DNA (24 months)
Dikici
2004

randomize
d trials

seriou
1
s

2

no serious
inconsistency

no serious
indirectness

serious

no serious
inconsistency

no serious
indirectness

no serious
imprecision

none

51/60
(85%)

43/60
(71.7%)

OR
2.24
(0.91
to
5.53)

133 more per
1000 (from 20
fewer to 217
more)

47/60
(78.3%)

47/60
(78.3%)

RR 1
(0.83
to
1.21)

0 fewer per
1000 (from 133
fewer to 165
more)

LOW

ALT normalization (24 months)
Dikici
2004

randomize
d trials

seriou
1
s

none

MODERATE

1

No details of randomization or allocation concealment
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
3
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
2

Interferon alpha plus lamivudine (6 months) followed by lamivudine alone (6 months) versus interferon alpha alone (6 months)
Table 89. Interferon alpha plus lamivudine (6 months) followed by lamivudine alone (6 months) versus interferon alpha (6 months) – clinical study
characteristics and clinical summary of findings
Quality assessment

No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness Imprecision Other
considerations

% of children with HBeAg loss (assessed at 6 months)
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Effect

Interferon
alpha+
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(Frequency
%)

Relative
(95% CI)
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alpha
(Frequency
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Absolute
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Quality assessment

Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious serious
none
indirectness imprecision

No. of children

Effect

31/60
(51.7%)

16/62
(25.8%)

RR 2.00
(1.23 to
3.26)

258 more per 1000
(from 59 more to 583 LOW
more)

26/60
(43.3%)

14/62
(22.5%)

RR 1.92
(1.11 to
3.31)

208 more (25 more to
522 more)
LOW

53/60
(87.7%)

21/62
(33.8%)

RR 2.61
(1.82 to
3.74

545 more (278 more
to 928 more)
MODERATE

7/60

3/62 (4.8%) RR 2.41
(0.65 to
8.89)

68 more per 1000
(from 17 fewer to 382 VERY LOW
more)

29/60
(48.3%)

22/62 (35%) RR 1.36
(0.89 to
2.08)

128 more (39 fewer
to 383 more)

29/60
(48.3%)

18/62
(28.3%)

RR 1.66
(1.04 to
2.66)

192 more (12 more to
482 more)
LOW

53/60
(87.7%)

28/62
(45.7%)

RR 1.96
(1.46 to
2.61)

434 more (208 more
to 727 more)
MODERATE

(b)

Quality

% of children with HBeAg seroconversion (assessed at 6 months)
Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious serious
none
indirectness imprecision
(b)

% of children with undetectable DNA (assessed at 6 months)
Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious no serious
none
indirectness imprecision

% of children with HBsAg seroconversion (assessed at 6 months)
Dikici
1 RCTserious no serious
no serious serious
none
2004
unclear
limitation inconsistency
indirectness imprecision
(a)
(b)
blinding
s
% of children with HBeAg loss (assessed at the end of 6 months’ follow up)
Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious very serious none
indirectness imprecision
(c)

LOW

% of children with HBeAg seroconversion (assessed at the end of 6 months’ follow up)
Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious serious
none
indirectness imprecision
(b)

% of children with undetectable DNA (assessed at the end of 6 months’ follow up)
Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious no serious
none
indirectness imprecision
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Quality assessment

No. of children

Effect

Quality

32/60
(53.3%)

29/62
(46.8%)

RR 1.14
(0.8 to
1.63)

65 more per 1000
(from 94 fewer to 295 LOW
more)

28/60
(46.7%)

20/62
(32.3%)

RR 1.45
(0.92 to
2.27)

145 more per 1000
(from 26 fewer to 410 LOW
more)

51/60
(85.7%)

38/62
(61.5%)

RR 1.39
(1.11 to
1.74)

239 more (67 more to
454 more)
LOW

47/60
(78.3%)

30/62 (48%) RR 1.62
(1.21 to
2.16)

300 more (102 more
to 561 more)
LOW

% of children with HBeAg loss (assessed at the end of 12 months’ follow up)
Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious serious
none
indirectness imprecision
(b)

% of children with HBeAg seroconversion (assessed at the end of 12 months’ follow up)
Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious serious
none
indirectness imprecision
(b)

% of children with undetectable DNA (assessed at the end of 12 months’ follow up)
Dikici
2004

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious serious
none
indirectness imprecision
(b)

% of children with normalization of ALT (assessed at the end of 12 months’ follow up)
Dikici
2004
(a)
(b)
(c)

1 RCTunclear
blinding

serious no serious
limitation inconsistency
(a)
s

no serious serious
none
indirectness imprecision
(b)

No details of randomization and allocation concealment. Blinding not reported.
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.

Table 90. Simultaneous LAM + IFN alpha-2a (6 months) vs sequential LAM alone 2 months then add IFN alpha-2a (6 months) for chronic hepatitis B in
children
Quality assessment

No. of patients
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No.
of
studi
es

Design

Risk
of
bias

Inconsisten
cy

Indirectne
ss

Imprecisi
on

Other
consideratio
ns

Simultaneous
LAM + IFN
alpha-2a (6
months)

Sequential LAM
alone 2 months
then add IFN
alpha-2a (6
months)

Relativ
e
(95%
CI)

Absolute

no serious
indirectne
ss

serious

none

90/112
(80.4%)

47/65
(72.3%)

RR
1.11
(0.93
to
1.33)

80 more per 1000
(from 51 fewer to
239 more)

no serious
indirectne
ss

no serious
imprecisio
n

none

61/112
(54.5%)

15/65
(23.1%)

RR
2.36
(1.47
to 3.8)

314 more per
1000 (from 108
more to 646
more)

no serious
indirectne
ss

no serious
imprecisio
n

none

100/112
(89.3%)

55/65
(84.6%)

RR
1.06
(0.93
to
1.19)

51 more per 1000
(from 59 fewer to
161 more)

MODERATE

no serious
indirectne
ss

very
serious3

none

3/112
(2.7%)

2/65
(3.1%)

RR
0.87
(0.15
to
5.07)

4 fewer per 1000
(from 26 fewer to
125 more)

VERY LOW

no serious
indirectne
ss

no serious
imprecisio
n

none

88/112
(78.6%)

49/65
(75.4%)

RR
1.04
(0.88
to

30 more per 1000
(from 90 fewer to
173 more)

MODERATE

ALT normalization (12 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

2

LOW

Anti-HBe seroconversion (12 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

MODERATE

Undetectable HBV DNA (<5 pg/mL) (12 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

Breakthrough HBV DNA (12 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

ALT normalization (18 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y
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Quality assessment
No.
of
studi
es

Design

No. of patients
Risk
of
bias

Inconsisten
cy

Indirectne
ss

Imprecisi
on

Other
consideratio
ns

Simultaneous
LAM + IFN
alpha-2a (6
months)

Effect
Sequential LAM
alone 2 months
then add IFN
alpha-2a (6
months)

Relativ
e
(95%
CI)

Absolute

Quality
1.23)

Anti HBe seroconversion (18 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectne
ss

no serious
imprecisio
n

none

67/112
(59.8%)

26/65
(40%)

RR 1.5
(1.07
to
2.09)

200 more per
1000 (from 28
more to 436
more)

90/112
(80.4%)

45/65
(69.2%)

RR
1.16
(0.96
to 1.4)

111 more per
1000 (from 28
fewer to 277
more)

10/112
(8.9%)

9/65
(13.8%)

RR
0.64
(0.28
to 1.5)

50 fewer per
1000 (from 100
fewer to 69
more)

92/112
(82.1%)

44/65
(67.7%)

RR
1.21 (1
to
1.47)

142 more per
1000 (from 0
more to 318
more)

64/112
(57.1%)

21/65
(32.3%)

RR
1.77

249 more per
1000 (from 65

MODERATE

Undetectable HBV DNA (<5 pg/mL) (18 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

2

no serious
indirectne
ss

serious

none

no serious
indirectne
ss

very
3
serious

none

no serious
indirectne
ss

no serious
imprecisio
n

none

no serious
indirectne

no serious
imprecisio

none

LOW

Breakthrough HBV DNA (18 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

VERY LOW

ALT normalization (24 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

MODERATE

Anti-HBe seroconversion (24 months)
Kans
u

randomi
zed

serio
1
us

no serious
inconsistenc
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Quality assessment
No.
of
studi
es

Design

2006

trials

No. of patients
Risk
of
bias

Inconsisten
cy

Indirectne
ss

Imprecisi
on

y

ss

n

Other
consideratio
ns

Simultaneous
LAM + IFN
alpha-2a (6
months)

Effect
Sequential LAM
alone 2 months
then add IFN
alpha-2a (6
months)

Relativ
e
(95%
CI)

Absolute

(1.2 to
2.6)

more to 517
more)

Quality

Undetectable HBV DNA (<5 pg/mL) (24 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

no serious
indirectne
ss

no serious
imprecisio
n

none

no serious
indirectne
ss

very
3
serious

none

no serious
indirectne
ss

very
3
serious

none

84/112
(75%)

39/65
(60%)

RR
1.25 (1
to
1.57)

150 more per
1000 (from 0
more to 342
more)

6/112
(5.4%)

5/65
(7.7%)

RR 0.7
(0.22
to
2.19)

23 fewer per
1000 (from 60
fewer to 92
more)

11/112
(9.8%)

4/65
(6.2%)

RR 1.6
(0.53
to
4.81)

37 more per 1000
(from 29 fewer to
234 more)

MODERATE

Breakthrough HBV DNA (24 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

VERY LOW

Anti-HBs seroconversion (24 months)
Kans
u
2006

randomi
zed
trials

serio
1
us

no serious
inconsistenc
y

1

No details of randomization or allocation concealment
The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
3
The confidence interval is consistent with three clinical decisions; appreciable harm, no appreciable harm or benefit, appreciable benefit.
2

Page 210 of 216

VERY LOW

WHO/HIV/2015.38
© World Health Organization 2015

REFERENCES
1

Aizawa M, Tsubota A, Fujise K, Sato K, Baba M, Takamatsu M, et al. Overlap/switch to adefovir
monotherapy for lamivudine-resistant patients who responded to combination therapy: a pilot
controlled study. Intern Med. 2010;49:1067–72.

2

Akarca US, Ersoz G, Gunsar F, Karasu Z, Saritas E, Yuce G, et al. Interferon-lamivudine
combination is no better than lamivudine alone in anti-HBe-positive chronic hepatitis B. Antivir
Ther. 2004;9:325–34.

3

Akyildiz M, Gunsar F, Ersoz G, Karasu Z, Ilter T, Batur Y, et al. Adefovir dipivoxil alone or in
combination with lamivudine for three months in patients with lamivudine resistant
compensated chronic hepatitis B. Dig Dis Sci. 2007;52(12):3444–7.

4

Barbaro G, Zechini F, Pellicelli AM, Francavilla R, Scotto G, Bacca D, et al. Long-term efficacy of
interferon alpha-2b and lamivudine in combination compared to lamivudine monotherapy in
patients with chronic hepatitis B. An Italian multicenter, randomized trial. J Hepatol. 2001;
35:406–11.

5

Canbakan B, Senturk H, Tabak F, Akdogan M, Tahan V, Mert A, et al. Efficacy of interferon alpha2b and lamivudine combination treatment in comparison to interferon alpha-2b alone in chronic
delta hepatitis: a randomized trial. J Gastroenterol Hepatol. 2006;21:657–63.

6

Chan HL, Heathcote EJ, Marcellin P, Lai CL, Cho M, Moon YM, et al. Treatment of hepatitis B e
antigen positive chronic hepatitis with telbivudine or adefovir: a randomized trial. Ann Intern
Med. 2007; 147(11):745–54.

7

Chan HL, Leung NW, Hui AY, Wong VW, Liew CT, Chim AM, et al. A randomized, controlled trial
of combination therapy for chronic hepatitis B: comparing pegylated interferon-alpha 2b and
lamivudine with lamivudine alone. Ann Intern Med. 2005;142:240–50.

8

Chan HL, Wong VW, Tse AM, Tse C, Chim AM, Chan H, et al. Serum hepatitis B surface antigen
quantitation can reflect hepatitis B virus in the liver and predict treatment response. Clin
Gastroenterol Hepatol. 2007;5:1462–8.

9

Chang TT, Gish RG, de Man R, Gadano A, Sollano J, Chao YC, et al. A comparison of entecavir and
lamivudine for HBeAg-positive chronic hepatitis B. N Engl J Med. 2006;354:1001–10.

10 Chang TT, Gish RG, Hadziyannis SJ, Cianciara J, Rizzetto M, Schiff ER, et al. A dose-ranging study
of the efficacy and tolerability of entecavir in lamivudine-refractory chronic hepatitis B patients.
Gastroenterology. 2005;129:1198–209.
11 Dienstag JL, Schiff ER, Wright TL, Perrillo RP, Hann HW, Goodman Z, et al. Lamivudine as initial
treatment for chronic hepatitis B in the United States. N Engl J Med. 1999;341:1256–63.
12 Dikici B, Bosnak M, Bosnak V, Dagli A, Ece A, Yagci RV, et al. Combination therapy for children
with chronic hepatitis B virus infection. J Gastroenterol Hepatol. 2002;17:1087–91.
13 Dikici B, Bosnak M, Kara IH, Dogru O, Dagli A, Gurkan F, et al. Lamivudine and interferon-alpha
combination treatment of childhood patients with chronic hepatitis B infection. Pediatr Infect
Dis J. 2001;20:988–92.
14 Dikici B, Ozgenc F, Kalayci AG, Targan S, Ozkan T, Selimoglu A, et al. Current therapeutic
approaches in childhood chronic hepatitis B infection: a multicenter study. J Gastroenterol
Hepatol. 2004;19:127–33.
15 Economou M, Manolakopoulos S, Trikalinos TA, Filis S, Bethanis S, Tzourmakliotis D, et al.
Interferon-alpha plus lamivudine vs lamivudine reduces breakthroughs, but does not affect

Page 211 of 216

WHO/HIV/2015.38
© World Health Organization 2015
sustained response in HBeAg negative chronic hepatitis B. World J Gastroenterol. 2005;
11:5882–7.
16 Farci P, Chessa L, Peddis G, Orgiana G, Scioscia R, Degioannis D, et al. Long-term follow-up after
alfa-interferon treatment for chronic hepatitis D. Hepatology. 1999;30:343A.
17 Fung J, Lai CL, Yuen J, Cheng C, Wu R, Wong DK, et al. Randomized trial of lamivudine versus
entecavir in entecavir-treated patients with undetectable hepatitis B virus DNA: outcome at 2
years. Hepatology. 2011;53:1148–53.
18 Fung SK, Chae HB, Fontana RJ, Conjeevaram H, Marrero J, Oberhelman K, et al. Virologic
response and resistance to adefovir in patients with chronic hepatitis B. J Hepatol. 2006;44:283–
90.
19 Hadziyannis SJ, Tassopoulos NC, Heathcote EJ, Chang TT, Kitis G, Rizzetto M, et al. Adefovir
dipivoxil for the treatment of hepatitis B e antigen-negative chronic hepatitis B. N Engl J Med.
2003;348:800–7.
20 Hann HW, Dunn SR, Ahn M, Park SY. Question of ALT flare during switch to adefovir from
lamivudine: a single center open-label, randomized, safety study. J Med Virol. 2010;82:1489–93.
21 Hasan F, al-Khaldi J, Asker H, Varghese R, Siddique I, al-Shammali M, et al. Treatment of chronic
hepatitis B with the sequential administration of interferon and lamivudine.
Hepatogastroenterology. 2003;50:2040–2.
22 Hou J, Yin YK, Xu D, Tan D, Niu J, Zhou X, et al. Telbivudine versus lamivudine in Chinese patients
with chronic hepatitis B: results at 1 year of a randomized, double-blind trial. Hepatology. 2008;
47:447–54.
23 Jang MK, Chung YH, Choi MH, Kim JA, Ryu SH, Shin JW, et al. Combination of alpha-interferon
with lamivudine reduces viral breakthrough during long-term therapy. J Gastroenterol Hepatol.
2004;19:1363–8.
24 Janssen HL, van Zonneveld M, Senturk H, Zeuzem S, Akarca US, Cakaloglu Y, et al. Pegylated
interferon alfa-2b alone or in combination with lamivudine for HBeAg-positive chronic hepatitis
B: a randomised trial. Lancet. 2005;365:123–9.
25 Jonas MM, Kelley DA, Mizerski J, Badia IB, Areias JA, Schwarz KB, et al. Clinical trial of lamivudine
in children with chronic hepatitis B. N Engl J Med. 2002;346:1706–13.
26 Jonas MM, Kelly D, Pollack H, Mizerski J, Sorbel J, Frederick D, et al. Safety, efficacy, and
pharmacokinetics of adefovir dipivoxil in children and adolescents (age 2 to <18 years) with
chronic hepatitis B. Hepatology. 2008;47:1863–71.
27 Kansu A, Doganci T, Akman SA, Artan R, Kuyucu N, Kalayci AG, et al. Comparison of two different
regimens of combined interferon-alpha2a and lamivudine therapy in children with chronic
hepatitis B infection. Antivir Ther. 2006;11:255–61.
28 Kaymakoglu S, Oguz D, Gur G, Gurel S, Tankurt E, Ersoz G, et al. Pegylated interferon Alfa-2b
monotherapy and pegylated interferon Alfa-2b plus lamivudine combination therapy for patients
with hepatitis B virus E antigen-negative chronic hepatitis B. Antimicrob Agents Chemother.
2007;51:3020–2.
29 Lai CL, Chien RN, Leung NW, Chang TT, Guan R, Tai DI, et al. A one-year trial of lamivudine for
chronic hepatitis B. N Engl J Med. 1998;339:61–8.
30 Lai CL, Gane E, Liaw YF, Hsu CW, Thongsawat S, Wang Y, et al. Telbivudine versus lamivudine in
patients with chronic hepatitis B. N Engl J Med. 2007;357:2576–88.

Page 212 of 216

WHO/HIV/2015.38
© World Health Organization 2015
31 Lai CL, Leung N, Teo EK, Tong M, Wong F, Hann HW, et al. A 1-year trial of telbivudine,
lamivudine, and the combination in patients with hepatitis B e antigen-positive chronic hepatitis
B. Gastroenterology. 2005;129:528–36.
32 Lai CL, Shouval D, Lok AS, Chang TT, Cheinquer H, Goodman Z, et al. Entecavir versus lamivudine
for patients with HBeAg-negative chronic hepatitis B. N Engl J Med. 2006;354:1011–20.
33 Lau GK, Piratvisuth T, Luo KX, Marcellin P, Thongsawat S, Cooksley G, et al. Peginterferon alfa-2a,
lamivudine, and the combination for HBeAg-positive chronic hepatitis B. N Engl J Med.
2005;352:2682–95.
34 Leung N, Peng CY, Hann HW, Sollano J, Lao-Tan J, Hsu CW, et al. Early hepatitis B virus DNA
reduction in hepatitis B e antigen-positive patients with chronic hepatitis B: a randomized
international study of entecavir versus adefovir. Hepatology. 2009;49:72–9.
35 Liaw YF, Gane E, Leung N, Zeuzem S, Wang Y, Lai CL, et al. Two-year GLOBE trial results:
telbivudine is superior to lamivudine in patients with chronic hepatitis B. Gastroenterology.
2009;136:486–95.
36 Liaw YF, Sung JJ, Chow WC, Farrell G, Lee CZ, Yuen H, et al. Lamivudine for patients with chronic
hepatitis B and advanced liver disease. N Engl J Med. 2004;351:1521–31.
37 Lim Y-S, Lee J-Y, Lee D, Shim JH, Lee HC, Lee YS, et al. Randomized trial of entecavir plus adefovir
in patients with lamivudine-resistant chronic hepatitis B who show suboptimal response to
lamivudine plus adefovir. Antimicrob Agents Chemother. 2012;56:2941–7.
38 Lok AS, Trinh HN, Carosi G, Akarca U.S., Gadano A, Habersetzer F, et al. Entecavir (ETV)
monotherapy for 96 weeks is comparable to combination therapy with ETV plus tenofovir (TDF)
in nucleos(T)ide-naive patients with chronic hepatitis B (CHB): the below study. Hepatology.
2011;54:471A.
39 Lok AS, Zoulim F, Locarnini S, Bartholomeusz A, Ghany MG, Pawlotsky JM, et al. Antiviral drugresistant HBV: standardization of nomenclature and assays and recommendations for
management. Hepatology. 2007;46:254–65.
40 Marcellin P, Heathcote EJ, Buti M, Gane E, de Man RA, Krastev Z, et al. Tenofovir disoproxil
fumarate versus adefovir dipivoxil for chronic hepatitis B. N Engl J Med. 2008;359:2442–55.
41 Marcellin P, Lau GK, Bonino F, Farci P, Hadziyannis S, Jin R, et al. Peginterferon alfa-2a alone,
lamivudine alone, and the two in combination in patients with HBeAg-negative chronic hepatitis
B. N Engl J Med. 2004;351:1206–17.
42 Matsuura K, Tanaka Y, Kusakabe A, Hige S, Inoue J, Komatsu M, et al. Recommendation of
lamivudine-to-entecavir switching treatment in chronic hepatitis B responders: randomized
controlled trial. Hepatol Res. 2011;41:505–11.
43 Niro GA, Ciancio A, Tillman HL, Lagget M, Olivero A, Perri F, et al. Lamivudine therapy in chronic
delta hepatitis: a multicentre randomized-controlled pilot study. Aliment Pharmacol Ther.
2005;22:227–32.
44 Nowak MA, Bonhoeffer S, Hill AM, Boehme R, Thomas HC, McDade H. Viral dynamics in hepatitis
B virus infection. Proc Natl Acad Sci USA. 1996;93:4398–402.
45 Ono-Nita SK, Kato N, Shiratori Y, Masaki T, Lan KH, Carrilho FJ, et al. YMDD motif in hepatitis B
virus DNA polymerase influences on replication and lamivudine resistance: a study by in vitro
full-length viral DNA transfection. Hepatology. 1999;29:939–45.

Page 213 of 216

WHO/HIV/2015.38
© World Health Organization 2015
46 Ozgenc F, Dikici B, Targan S, Doganci T, Akman S, Aydogdu S, et al. Comparison of antiviral effect
of lamivudine with interferon-alpha2a versus -alpha 2b in children with chronic hepatitis B
infection. Antivir Ther. 2004;9:23–26.
47 Papadopoulos VP, Chrysagis DN, Protopapas AN, Goulis IG, Dimitriadis GT, Mimidis KP.
Peginterferon alfa-2b as monotherapy or in combination with lamivudine in patients with
HBeAg-negative chronic hepatitis B: a randomised study. Med Sci Mon. 2009;15:CR56–CR61.
48 Perrillo R, Hann HW, Mutimer D, Willems B, Leung N, Lee WM, et al. Adefovir dipivoxil added to
ongoing lamivudine in chronic hepatitis B with YMDD mutant hepatitis B virus. Gastroenterology.
2004;126:81–90.
49 Perrillo R, Hann HW, Schiff E, Mutimer D, Willems B, Leung N, et al. Extended treatment with
lamivudine and adefovir dipivoxil in chronic hepatitis B patients with lamivudine resistance.
Hepatol Int. 2011;5:654–63.
50 Peters MG, Hann HH, Martin P, Heathcote EJ, Buggisch P, Rubin R, et al. Adefovir dipivoxil alone
or in combination with lamivudine in patients with lamivudine-resistant chronic hepatitis B.
Gastroenterology. 2004;126:91–101.
51 Rapti I, Dimou E, Mitsoula P, Hadziyannis SJ. Adding-on versus switching-to adefovir therapy in
lamivudine-resistant HBeAg-negative chronic hepatitis B. Hepatology. 2007;45:307–13.
52 Ren FY, Piao DM, Piao XX. A one-year trial of entecavir treatment in patients with HBeAg-positive
chronic hepatitis B. World J Gastroenterol. 2007;13:4264–7.
53 Rosina F, Pintus C, Meschievitz C, Rizzetto M. A randomized controlled trial of a 12-month course
of recombinant human interferon-alpha in chronic delta (type D) hepatitis: a multicenter Italian
study. Hepatology. 1991;13:1052–6.
54 Ryu HJ, Lee JM, Ahn SH, Kim dY, Lee MH, Han KH, et al. Efficacy of adefovir add-on lamivudine
rescue therapy compared with switching to entecavir monotherapy in patients with lamivudineresistant chronic hepatitis B. J Med Virol. 2010;82:1835–42.
55 Safadi R, Xie Q, Chen Y, Yin YK, Wei L, Hwang SG, et al. Efficacy of switching to telbivudine in
chronic hepatitis B patients treated previously with lamivudine. Liver Int. 2011;31:667–75.
56 Santantonio T, Niro GA, Sinisi E, Leandro G, Insalata M, Guastadisegni A, et al.
Lamivudine/interferon combination therapy in anti-HBe positive chronic hepatitis B patients: a
controlled pilot study. J Hepatol. 2002;36:799–804.
57 Sarin SK, Kumar M, Kumar R, Kazim SN, Guptan RC, Sakhuja P, et al. Higher efficacy of sequential
therapy with interferon-alpha and lamivudine combination compared to lamivudine
monotherapy in HBeAg positive chronic hepatitis B patients. Am J Gastroenterol.
2005;100:2463–71.
58 Sarin SK, Sood A, Kumar M, Arora A, Amrapurkar D, Sharma BC, et al. Effect of lowering HBV DNA
levels by initial antiviral therapy before adding immunomodulator on treatment of chronic
hepatitis B. Am J Gastroenterol. 2007;102:96–104.
59 Schalm SW, Heathcote J, Cianciara J, Farrell G, Sherman M, Willems B, et al. Lamivudine and
alpha interferon combination treatment of patients with chronic hepatitis B infection: a
randomised trial. Gut. 2000;46:562–8.
60 Schiff ER, Dienstag JL, Karayalcin S, Grimm IS, Perrillo RP, Husa P, et al. Lamivudine and 24 weeks
of lamivudine/interferon combination therapy for hepatitis B e antigen-positive chronic hepatitis
B in interferon nonresponders. J Hepatol. 2003;38:818–26.

Page 214 of 216

WHO/HIV/2015.38
© World Health Organization 2015
61 Sherman M, Yurdaydin C, Sollano J, Silva M, Liaw YF, Cianciara J, et al. Entecavir for treatment of
lamivudine-refractory, HBeAg-positive chronic hepatitis B. Gastroenterology. 2006;130:2039–49.
62 Shi M, Wang RS, Zhang H, Zhu YF, Han B, Zhang Y, et al. Sequential treatment with lamivudine
and interferon-alpha monotherapies in hepatitis B e antigen-negative Chinese patients and its
suppression of lamivudine-resistant mutations. J Antimicrob Chemother. 2006;58:1031–5.
63 Shindo M, Chayama K, Mochida S, Toyota J, Tomita E, Kumada H, et al. Antiviral activity, doseresponse relationship, and safety of entecavir following 24-week oral dosing in nucleoside-naive
Japanese adult patients with chronic hepatitis B: a randomized, double-blind, phase II clinical
trial. Hepatol Int. 2009;3:445–52.
64 Sokal EM, Conjeevaram HS, Roberts EA, Alvarez F, Bern EM, Goyens P, et al. Interferon alfa
therapy for chronic hepatitis B in children: a multinational randomized controlled trial.
Gastroenterology. 1998;114:988–95.
65 Suh DJ, Um SH, Herrmann E, Kim JH, Lee YS, Lee HJ, et al. Early viral kinetics of telbivudine and
entecavir: results of a 12-week randomized exploratory study with patients with HBeAg-positive
chronic hepatitis B. Antimicrob Agents Chemother. 2010;54:1242–7.
66 Tassopoulos NC, Volpes R, Pastore G, Heathcote J, Buti M, Goldin RD, et al. Efficacy of
lamivudine in patients with hepatitis B e antigen-negative/hepatitis B virus DNA-positive
(precore mutant) chronic hepatitis B. Hepatology. 1999;29:889–96.
67 Vassiliadis TG, Giouleme O, Koumerkeridis G, Koumaras H, Tziomalos K, Patsiaoura K, et al.
Adefovir plus lamivudine are more effective than adefovir alone in lamivudine-resistant HBeAgchronic hepatitis B patients: a 4-year study. J Gastroenterol Hepatol. 2010;25:54–60.
68 Wedemeyer H, Yurdaydin C, Dalekos GN, Erhardt A, Cakaloglu Y, Degertekin H, et al.
Peginterferon plus adefovir versus either drug alone for hepatitis delta. N Engl J Med.
2011;364:322–31.
69 Yao G, Wang B, Cui Z, Yao J, Zeng M. A randomized double-blind placebo-controlled study of
lamivudine in the treatment of patients with chronic hepatitis B virus infection. Chin Med J.
1999;112:387–91.
70 Yao G, Zhou X, Xu D, Wang B, Ren H, Liu J, et al. Entecavir for the treatment of lamivudinerefractory chronic hepatitis B patients in China. Hepatol Int. 2007;1:373–81.
71 Yao G, Chen C, Lu W, Ren H, Tan D, Wang Y, et al. Efficacy and safety of entecavir compared to
lamivudine in nucleoside-naive patients with chronic hepatitis B: a randomized double-blind trial
in China. Hepatol Int. 2007;1:365–72.
72 Yim HJ, Hussain M, Liu Y, Wong SN, Fung SK, Lok AS. Evolution of multi-drug resistant hepatitis B
virus during sequential therapy. Hepatology. 2006;44:703–12.
73 Yuki N, Nagaoka T, Nukui K, Omura M, Hikiji K, Kato M. Adding interferon to lamivudine
enhances the early virologic response and reversion of the precore mutation in difficult-to-treat
HBV infection. J Gastroenterol.2008;43:457–63.
74 Yurdaydin C, Bozkaya H, Cetinkaya H, Sahin T, Karaoguz D, Toruner M, et al. Lamivudine vs
lamivudine and interferon combination treatment of HBeAg(-) chronic hepatitis B. J Viral Hepat.
2005;12:262–8.
75 Yurdaydin C, Bozkaya H, Onder FO, Senturk H, Karaaslan H, Akdogan M, et al. Treatment of
chronic delta hepatitis with lamivudine vs lamivudine + interferon vs interferon. J Viral Hepat.
2008;15:314–21.

Page 215 of 216

WHO/HIV/2015.38
© World Health Organization 2015
76 Zheng MH, Shi KQ, Dai ZJ, Ye C, Chen YP. A 24-week, parallel-group, open-label, randomized
clinical trial comparing the early antiviral efficacy of telbivudine and entecavir in the treatment
of hepatitis B e antigen-positive chronic hepatitis B virus infection in adult Chinese patients. Clin
Ther. 2010;32:649–58.

Page 216 of 216

WHO/HIV/2015.38
© World Health Organization 2015

World Health
Organization

Global Hepatitis Programme
Guideline development for the Prevention, Care and Treatment of Persons
with Chronic Hepatitis B

APPENDIX 2: SYSTEMATIC REVIEW 6c
FIRST-LINE TREATMENT OF CHRONIC HEPATITIS B INFECTION
6c: Most effective regimen in advanced liver disease
A systematic review to identify the most effective regimen to prevent decompensation
and/or liver transplantation for the treatment of chronic HBV for patients with cirrhosis,
including those with liver decompensation
Original report
March 2013
Produced by the National Clinical
Guideline Centre (NCGC) technical team
Grammati Sarri (NCGC Senior Research Fellow)
Rosa Lau (NCGC Research Fellow)
Maggie Westby (NCGC Clinical Effectiveness Lead)
Richard Whittome (NCGC Information Scientist)
Gill Ritchie (NCGC Operations Director, Guideline Lead)

Amended report
August 2014
Grammati Sarri (NCGC Senior Research Fellow) and
Philippa Easterbrook (WHO)

1|Page

WHO/HIV/2015.38
© World Health Organization 2015
PICO 3a and b: What is the most effective regimen to use in cirrhosis, including those with
liver decompensation?

EXECUTIVE SUMMARY
Review question: What is the most effective regimen to prevent decompensation and/or
liver transplantation for the treatment of chronic HBV for patients with cirrhosis, including
those with liver decompensation?

Objective of the review: To evaluate the relative efficacy of all antiviral treatments (single and
combination treatments) for adults with chronic hepatitis B and with compensated or
decompensated cirrhosis.
Population: Adults with chronic hepatitis B virus infection and with compensated or decompensated
cirrhosis.
Comparators/interventions: Antiviral treatments (monotherapies or combinations) of tenofovir,
adefovir, entecavir, lamivudine, telbivudine, lamivudine, emtricitabine (in combination with
tenofovir) and pegylated alpha-interferon (only for compensated cirrhosis). Placebo was included as
a comparator.
Outcomes: All-cause mortality, log reduction of HBV DNA, proportion of people with undetectable
HBV DNA, incidence of resistance, of hepatic decompensation and/or liver transplantation, of
hepatocellular carcinoma, Child–Pugh score, MELD score and health-related quality-of-life measures.
Review methods: A systematic review of English articles using MEDLINE, Embase and the Cochrane
Library up to October 2012 was performed. Only randomized controlled trials that compared
licensed antiviral treatments were included. GRADE rated the quality of outcomes in the included
studies.
Included studies: Two randomized trials (Schiff 2008, Liaw 2004) were included for patients with
compensated cirrhosis; one trial (Liaw 2004) compared lamivudine versus placebo and the other
(Schiff 2008) compared entecavir versus lamivudine. Subgroup data based on patients’ HBeAg status
(HBeAg-positive and -negative) and for lamivudine-refractory patients were given for the outcome of
undetectable HBV DNA (<300 copies/mL) in the trial comparing entecavir versus lamivudine. One
RCT (Liaw 2011A) of mixed population comparing entecavir, adefovir, tenofovir and Truvada (a
combination of emtricitabine and tenofovir) in patients with decompensated cirrhosis was included.
Key results: Moderate-to-low quality evidence from one RCT (Schiff 2008) showed that entecavir
treatment for 48 weeks for nucleos(t)ide-naïve people with compensated cirrhosis increased the
proportion of patients with undetectable HBV DNA (<300 copies/mL) compared to lamivudine for
the subgroups of HBeAg-positive (RR 1.59 [1.22–2.06]) and -negative patients (RR 1.56 [1.26–1.94])
but not for lamivudine-refractory patients (Peto OR 7.44 [0.73–75.68]). There was no impact on
overall mortality.
Low-quality evidence from one RCT (Liaw 2011A) on people of mixed HBeAg status with
decompensated liver disease showed that among the antiviral treatments tested (entecavir,
adefovir, tenofovir, Truvada), entecavir for 48 weeks was found to increase the proportion of
patients with undetectable HBV DNA (<300 copies/mL) compared with adefovir treatment (RR 2.77
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[1.84–4.15]) and reduce liver transplantation rates when compared to tenofovir (Peto OR 0.22
[0.01–4.22]). This effect remained also in the subgroup analysis based on the HBeAg status.
Tenofovir plus emtricitabine was also found to be beneficial compared to tenofovir in reducing the
proportion of patients with hepatocellular carcinoma, improving the proportion of people with
undetectable HBV DNA, of patients with Child–Pugh score ≥2 points decrease and complications
(such as ascites and encephalopathy).
Main conclusions/further implications: For people with compensated or decompensated cirrhosis,
moderate-to-low quality evidence suggests that there may be a benefit of treatment with entecavir
or tenofovir.
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INTRODUCTION
Cirrhosis is one of a number of possible end-stage results of untreated chronic hepatitis B (CHB). It is
defined histologically as a diffuse hepatic process that is characterized by fibrosis and the
replacement of the normal liver architecture with structurally abnormal nodules. The fibrosis is
produced by the excessive deposition of extracellular matrix within the liver as a response to liver
injury. Fibrosis is reversible upon removal of the injury but continuing cycles of nodular degeneration
and regeneration caused by continuous insult to the liver will lead to cirrhosis. However, there is
often a poor correlation between the histological findings and the clinical picture of the patient.
Common signs and symptoms are those of fatigue, anorexia and weight loss, and reduced hepatic
synthetic function, including coagulopathy resulting from reduced production of clotting factors,
decreased blood detoxification leading to hepatic encephalopathy and sensitivity to many drugs, and
portal hypertension leading to variceal bleeding.
The main haematological manifestations are anaemia resulting from a combination of folate
deficiency, haemolysis and hypersplenism. Coagulopathy may result from associated cholestasis
leading to decreased vitamin K absorption and therefore underproduction of factors II, VII, IX and X.
Platelets are reduced due to hypersplenism and the reduced production of thrombopoietin. These
manifestations may all lead to fibrinolysis and, ultimately, disseminated intravascular coagulopathy.
Hepatic encephalopathy is characterized by a reduced level of consciousness, personality changes
and a liver flap. It may result from the build-up of ammonia produced from the degradation of amino
acids, which are usually detoxified in the liver into urea and glutamine. Ammonia is neurotoxic and
affects transportation across the cell membranes of neurones. Commonly, hepatic encephalopathy
is precipitated suddenly by factors such as the use of diuretics, constipation or infection.
A number of pressure changes caused by the inability of the liver to compensate for variations in
portal blood flow leads to a number of manifestations. These are exacerbated by the low protein
levels in the blood caused by the reduced production of albumin by the liver. Effects of these
dynamic changes include the development of portosystemic collaterals and anastomoses, especially
around the gastro-oesophageal junction. These oesophageal varices are the main complication of
high portal pressure and can lead to massive gastrointestinal haemorrhage. Multiple pulmonary and
cardiac manifestations also occur with an increase in pleural effusion and arteriovenous shunting,
leading to the life-threatening complication of hepatopulmonary syndrome. Ascites is a common
manifestation in patients with severe liver disease caused by a mixture of increased hepatic
lymphatic flow and the absence of a trans-sinusoidal oncotic gradient.
A long duration of hepatitis B infection, high levels of DNA, the co-presence of alcohol consumption,
and other concurrent hepatic viral infections such as hepatitis C or D all increase the risk of
developing fibrosis and cirrhosis. Many scoring systems for liver fibrosis have been developed. The
two main ones used in this guideline are the Ishak score and the METAVIR score. Even when
significant fibrosis has occurred, the liver can continue to compensate for the damage through
regeneration. However, certain factors can tip the balance in favour of decompensation. These
include constipation, infection, increased alcohol intake, certain medications, bleeding (e.g. from
oesophageal varices) and dehydration. This decompensation can result in any of the manifestations
detailed above. Separate scoring systems are used for prognostication in cirrhosis. These include the
Child–Turcotte–Pugh score (Child 1964, Pugh 1973) and the Model for End-stage Liver Disease
(MELD) score ( Malinchoc 2003).
Progression of HBV-related liver disease can also include the development of hepatocellular
carcinoma (HCC), which is increased when heavy alcohol consumption and carcinogens such as
aflatoxins or smoking are present. HCC is also more likely to occur in males of an older age with a
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family history of HCC. The presence of cirrhosis is a strong predictor of subsequent HCC
development, but between 30% and 50% of tumours is associated with hepatitis B in the absence of
cirrhosis (Bosch 2005). The presence of HBeAg and high levels of HBV DNA act as independent risk
factors for the subsequent development of HCC (Chen 2006, Yang 2002, Yu 2005).
The presence or absence of cirrhosis or hepatic decompensation are important factors when
considering the urgency or indications for treatment, as well as the drug options available. Pegylated
interferon may increase the risk of bacterial infections and hepatic decompensation in patients with
advanced cirrhosis (Perrillo 1995) and is contraindicated in patients who have already
decompensated. However, it remains a good and safe option in patients who have wellcompensated cirrhosis. Nucleos(t)ide options need to take into account the overall complications
and comorbidities of the patient but should be targeted to ensure as fast an improvement in viral
status as possible. Prolonged HBV DNA suppression can result from timely drug therapy, preventing
further progression to decompensation (Liaw 2004, Papatheodoridis 2005) and even the reversal of
cirrhosis (Chang 2010).

REVIEW QUESTION: In chronic hepatitis B-infected people with cirrhosis, including those
with liver decompensation, what is the clinical and cost–effectiveness of antiviral
treatment to prevent decompensation and/or liver transplantation?
Table 1. Protocol
Protocol
Population

Adults with chronic hepatitis B virus infection and with
compensated/decompensated cirrhosis

Intervention

Antiviral treatment (monotherapies or combinations)
 Pegylated alpha-interferon
 Tenofovir
 Adefovir
 Entecavir
 Lamivudine
 Telbivudine
 Tenofovir plus emtricitabine combination therapy

Comparison

Placebo








Outcomes

Pegylated alpha-interferon
Tenofovir
Adefovir
Entecavir
Lamivudine
Telbivudine
Tenofovir plus emtricitabine combination therapy

Critical outcomes:
 Liver transplantation
 Mortality
 Child–Pugh score
 MELD score
 Incidence of HCC
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Protocol




Incidence of resistance
Log reduction of HBV DNA (indication of drug potency)
Undetectable serum hepatitis B virus DNA (potential for add-on
combination)
Quality-of-life measures
Incidence of hepatic decompensation
Complications such as ascites, variceal bleeding, spontaneous
bacterial peritonitis, encephalopathy





SUMMARY CHARACTERISTICS OF INCLUDED STUDIES
Table 2. Compensated cirrhosis/advanced fibrosis – HBeAg-positive patients with chronic hepatitis B
Comparison

Included studies
(N=)

Setting

Study population

Outcomes

Entecavir (ETV)
versus lamivudine

Schiff 2008
(N=93)

Three
multinational trials

Nucleos(t)ide-naïve
patients with
advanced fibrosis
or cirrhosis (Ishak
fibrosis score 4–6)

Assessed at the
end of 48 weeks of
treatment:

Lamivudine versus
placebo

Liaw 2004
(N=651)

8

Multicentre
international (41
sites)

 Mortality*
 Resistance
(virological
breakthrough due
to genotypic
resistance to ETV)
 Undetectable
HBV DNA (<300
copies/mL)

Largely HBeAg (+)
Up to 24–30
(58%) patients with months posthistologically
treatment:
confirmed cirrhosis
or advanced
 Incidence of
fibrosis (98% Asian)
hepatocellular
Ishak fibrosis score
carcinoma (HCC)
≥4
 Mortality
 ≥2 points
increase in Child–
Pugh score
Unclear whether

Incidence of
the population was
resistance (YMDD
treatment-naïve
mutation or
lamivudine
resistance)

* Mortality was not reported for each individual group. An overall mortality was reported for HBeAg (+), (-) and
lamivudine-refractory patients combined.
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Table 3. Compensated cirrhosis/advanced fibrosis – HBeAg-negative patients with chronic hepatitis B
Comparison

Included studies
(N)

Setting

Study population

Outcomes

Entecavir versus
lamivudine

Schiff 2008
(N=108)

Three
multinational trials

Nucleos(t)ide-naïve
with advanced
fibrosis or cirrhosis
(Ishak fibrosis
score 4–6)

Assessed at the
end of 48 weeks of
treatment:

 Mortality*
 Resistance
(virological
breakthrough
due to genotypic
resistance to
entecavir)
 Undetectable
HBV DNA (<300
copies/mL)
* Mortality was not reported for each individual group. An overall mortality was reported for HBeAg (+), (-) and
lamivudine-refractory patients combined.

Table 4. Compensated cirrhosis/advanced fibrosis – lamivudine-refractory patients
Comparison
Included studies
Setting
Study population
Entecavir (ETV)
versus lamivudine

Schiff 2008
(N=44)

Three
multinational trials

Advanced fibrosis
or cirrhosis (Ishak
fibrosis score 4–6)

Outcomes
Assessed at the
end of 48 weeks of
treatment:

 Mortality*
 Resistance
 (virological
breakthrough
due to genotypic
resistance to
ETV)
 Undetectable
HBV DNA (<300
copies/mL)
* Mortality was not reported for each individual group. An overall mortality was reported for HBeAg (+), (-) and
lamivudine-refractory patients combined.
Table 4. Decompensated cirrhosis – mixed HBeAg populations
Comparison

Included studies

Setting

Entecavir (ETV)
versus adefovir
(ADV)

Liaw 2011
(N=191)

Multicentre
international trials
(52 sites)

Study population
Mixed CHB
patients with
hepatic
decompensation
(CTP score ≥7),
~50% HBeAg (+)
and (-);
experienced or
naïve for treatment
with nucleos(t)ide

Outcomes
Assessed at 48
weeks:
 Liver
transplantation
 Mortality
 Incidence of
hepatocellular
carcinoma (HCC)
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Comparison

Included studies

Setting

Study population
analogues

36% in ETV group
and 33% in ADV
group were
lamivudine
resistant.

Tenofovir (TDF)
versus tenofovir
plus emtricitabine
(FTC) combination
therapy

Liaw 2011A
(N=90)

Tenofovir versus
entecavir

Liaw 2011A
(N=67)

Outcomes
 Resistance
(genotypic
mutation)
 % of patients
with
undetectable
HBV DNA (<300
copies/mL)
 log reduction in
HBV DNA
 Child–Pugh score
≥2 points
decrease
 Mean change in
Model for endstage liver
disease score
(MELD)

International
multicentre trial
(39 sites including
Europe, Canada,
Singapore, Taiwan,
the USA)

Mixed population
(>60% HBeAgnegative)

Assessed at 48
weeks of
treatment:

62.2% in TDF group
and 60% in
tenofovir plus
emtrictabine group
received previous
lamivudine/
adefovir treatment

• Liver
transplantation
• Mortality
 Hepatocellular
carcinoma
• Resistance
(virological
breakthrough due
to genotypic
resistance)
• % of patients
with undetectable
HBV DNA (<400
copies/mL)
 log reduction in
HBV DNA
• Model for endstage liver disease
score (MELD)
• ≥2 points
decrease in Child–
Pugh score
• Complications –
ascites and
encephalopathy

International
multicentre trial
(39 sites including
Europe, Canada,
Singapore, Taiwan,

Mixed population
(>60% HBeAgnegative)

Assessed at 48
weeks of
treatment:
• Liver
transplantation

62.2% in TDF group
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Comparison

Entecavir (ETV)
versus tenofovir
(TDF) plus
emtricitabine (FTC)
combination
therapy

Included studies

Liaw 2011A
(N=90)

Setting
the US)

Study population
and 59.1% in ETV
group received
previous
lamivudine/
adefovir treatment

Outcomes

International
multicentre trial
(39 sites including
Europe, Canada,
Singapore, Taiwan,
the US)

Mixed population
(>60% HBeAgnegative)

Assessed at 48
weeks of
treatment:
• Liver
transplantation
• Mortality
 Hepatocellular
carcinoma
• Resistance
(virological
breakthrough due
to genotypic
resistance)
• % of patients
with undetectable
HBV DNA (<400
copies/mL)
 log reduction in
HBV DNA
• Model for endstage liver disease
score (MELD)
• ≥2 points
decrease in Child–
Pugh score
• Complications –
ascites and
encephalopathy

59.1% in ETV and
60% in tenofovir
plus emtricitabine
group received
previous
lamivudine/
adefovir
treatment.

• Mortality
 Hepatocellular
carcinoma
• Resistance
(virological
breakthrough due
to genotypic
resistance)
• % of patients
with undetectable
HBV DNA (<400
copies/mL)
 log reduction in
HBV DNA
• Model for endstage liver disease
score (MELD)
• ≥2 points
decrease in Child–
Pugh score
• Complications –
ascites and
encephalopathy
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CLINICAL EVIDENCE
We searched for randomized studies comparing the clinical effectiveness of different antiviral
treatments in CHB-infected patients with compensated (advanced fibrosis) and decompensated
cirrhosis. A total of four randomized controlled trials (RCTs) were identified and included in this
review. Two studies included patients with an Ishak fibrosis score of at least 4 (advanced fibrosis or
cirrhosis), and the remaining two studies included patients with decompensated cirrhosis.

Evidence statements
Clinical evidence statements
Compensated cirrhosis (or advanced fibrosis) – HBeAg-positive adults
Entecavir versus lamivudine
 One randomized study (Schiff 2008) with 93 nucleos(t)ide-naïve HBeAg-positive patients
suggested that entecavir may be beneficial in increasing the proportion of patients achieving
undetectable HBV DNA levels (<300 copies/mL) compared to lamivudine when assessed at the
end of 48 weeks of treatment (LOW QUALITY).
Lamivudine versus placebo
 One randomized study (Liaw 2004) with 651 patients with mixed HBeAg status (majority HBeAgpositive) suggested that there may be no difference between lamivudine and placebo for the
following outcomes assessed at up to 30 months’ follow up:


The proportion of patients with incidence of HCC (VERY LOW QUALITY);



Mortality (VERY LOW QUALITY).

 One randomized study (Liaw 2004) with 651 patients with mixed HBeAg status (majority positive)
suggested that lamivudine may be beneficial in having fewer patients with ≥2 points increase in
Child–Pugh score compared to placebo at up to 30 months’ follow up (LOW QUALITY).
 One randomized study (Liaw 2004) with 647 patients with mixed HBeAg status (majority positive)
suggested that lamivudine may be harmful with respect to the proportion of patients with
lamivudine resistance compared to placebo at up to 30 months’ follow up (LOW QUALITY).

Compensated cirrhosis (or advanced fibrosis) – HBeAg-negative adults
Entecavir versus lamivudine
 One randomized study (Schiff 2008) with 108 nucleos(t)ide-naïve HBeAg-negative patients
showed that entecavir is beneficial in increasing the proportion of patients achieving
undetectable HBV DNA levels (<300 copies/mL) compared to lamivudine when assessed at the
end of 48 weeks of treatment (MODERATE QUALITY).
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Compensated cirrhosis (or advanced fibrosis) – lamivudine-refractory patients
Entecavir versus lamivudine
 One randomized study (Schiff 2008) with 44 nucleos(t)ide-naïve HBeAg-negative patients
suggested that there may be no difference between entecavir and lamivudine in the proportion
of patients achieving undetectable HBV DNA levels (<300 copies/mL) when assessed at the end of
48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Schiff 2008) with 245 HBeAg-positive, -negative and lamivudinerefractory patients (mixed population) suggested that there may be no difference in all-cause
mortality incidence between entecavir and lamivudine, assessed at the end of 48 weeks of
treatment (VERY LOW QUALITY).
Decompensated cirrhosis – mixed HBeAg populations
Entecavir versus adefovir
One randomized study (Liaw 2011A) with a mixed population of 133 patients (50% HBeAg-positive
and 50% HBeAg-negative) with decompensated liver disease suggested that entecavir may be
beneficial in increasing the proportion of patients with undetectable HBV DNA compared to adefovir
in the overall HBeAg-positive and -negative analysis assessed at the end of 48 weeks of treatment
(LOW QUALITY).
 One randomized study (Liaw 2011A) with 105 HBeAg-positive patients (subgroup analysis) with
decompensated liver disease suggested that entecavir may be beneficial in increasing the
proportion of patients with undetectable HBV DNA compared to adefovir assessed at the end of
48 weeks of treatment (LOW QUALITY).
 One randomized study (Liaw 2011A) with 86 HBeAg-negative patients (subgroup analysis) with
decompensated liver disease showed that entecavir is beneficial in increasing the proportion of
patients with undetectable HBV DNA compared to adefovir assessed at the end of 48 weeks of
treatment (MODERATE QUALITY).
 One randomized study (Liaw 2011A) with 65 HBeAg-positive patients with decompensated liver
disease showed that entecavir is beneficial in log reduction of HBV DNA compared to adefovir
when assessed at the end of 48 weeks of treatment (MODERATE QUALITY).
 One randomized study (Liaw 2011A) with 65 HBeAg-negative patients with decompensated liver
disease showed that entecavir is beneficial in log reduction of HBV DNA compared to adefovir
when assessed at the end of 48 weeks of treatment (MODERATE QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 133 patients (50% HBeAgpositive and 50% HBeAg-negative) with decompensated liver disease suggested that entecavir
may be beneficial in increasing the proportion of patients with Child–Pugh score ≥2 points
decrease compared to adefovir when assessed at the end of 48 weeks of treatment (VERY LOW
QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 133 patients (50% HBeAgpositive and 50% HBeAg-negative) with decompensated liver disease suggested that there may
be no difference between entecavir and adefovir in the following outcomes when assessed at the
end of 48 weeks of treatment:


Change in model for end-stage liver disease score (MELD) from baseline (VERY LOW
QUALITY).

 One randomized study (Liaw 2011A) with a mixed population of 133 patients (50% HBeAgpositive and 50% HBeAg-negative) with decompensated liver disease suggested that entecavir
may be beneficial in increasing the proportion of patients with an incidence of HCC and reducing
mortality compared to adefovir when assessed at the end of 48 weeks of treatment (VERY LOW
QUALITY).
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 One randomized study (Liaw 2011A) with a mixed population of 133 patients (50% HBeAgpositive and 50% HBeAg-negative) with decompensated liver disease suggested that entecavir
may be harmful in increasing the proportion of patients undergoing liver transplantation
compared to adefovir when assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).
Tenofovir plus emtricitabine versus tenofovir
 One randomized study (Liaw 2011A) with a mixed population of 72 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may neither be beneficial nor harmful in reducing liver transplantation rates compared to
tenofovir when assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 72 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
in mortality incidence between treatment with tenofovir plus emtricitabine and tenofovir when
assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 72 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be beneficial in reducing the proportion of patients with HCC compared to tenofovir when
assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 72 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be beneficial in log reduction of HBV DNA compared to tenofovir when assessed at the end
of 48 weeks of treatment (LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 72 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be beneficial in increasing the proportion of patients with undetectable HBV DNA (<400
copies/mL) compared to tenofovir when assessed at the end of 48 weeks of treatment (LOW
QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 52 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be beneficial in increasing the proportion of patients with Child–Pugh score ≥2 points
decrease compared to tenofovir when assessed at the end of 48 weeks of treatment (LOW
QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 72 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be beneficial in having fewer patients with ascites (complications) compared to tenofovir
when assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).

 One randomized study (Liaw 2011A) with a mixed population of 72 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be beneficial in having fewer patients with encephalopathy (complications) compared to
tenofovir when assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).
Entecavir versus tenofovir
 One randomized study (Liaw 2011A) with a mixed population of 48 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that entecavir may be beneficial
in reducing liver transplantation rates compared to tenofovir when assessed at the end of 48
weeks of treatment (VERY LOW QUALITY).
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 One randomized study (Liaw 2011A) with a mixed population of 48 patients (>65% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
in mortality incidence between entecavir and tenofovir when assessed at the end of 48 weeks of
treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 48 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
between entecavir and tenofovir in the proportion of patients with HCC when assessed at the
end of 48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 48 patients (>65% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
in log reduction of HBV DNA between entecavir and tenofovir when assessed at the end of 48
weeks of treatment (LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 48 patients (>65% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
in the proportion of patients with undetectable HBV DNA (<400 copies/mL) between entecavir
and tenofovir when assessed at the end of 48 weeks of treatment (LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 39 patients (>65% HBeAgnegative in both arms) with decompensated cirrhosis suggested that entecavir may be beneficial
in increasing the proportion of patients with Child–Pugh score ≥2 points decrease compared to
tenofovir when assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 48 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that entecavir may be harmful in
having more patients with ascites (complications) compared to tenofovir when assessed at the
end of 48 weeks of treatment (VERY LOW QUALITY).

 One randomized study (Liaw 2011A) with a mixed population of 48 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that entecavir may be harmful in
having more patients with encephalopathy (complications) compared to tenofovir when assessed
at the end of 48 weeks of treatment (VERY LOW QUALITY).
Tenofovir plus emtricitabine versus entecavir
 One randomized study (Liaw 2011A) with a mixed population of 56 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be harmful in terms of having higher liver transplantation rates compared to entecavir when
assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 56 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
in mortality incidence between tenofovir plus emtricitabine and tenofovir when assessed at the
end of 48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 56 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
between tenofovir plus emtricitabine and entecavir, in the proportion of patients with HCC when
assessed at the end of 48 weeks of treatment (VERY LOW QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 56 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
in log reduction of HBV DNA between tenofovir plus emtricitabine and entecavir when assessed
at the end of 48 weeks of treatment (LOW QUALITY).
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 One randomized study (Liaw 2011A) with a mixed population of 56 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be beneficial in increasing the proportion of patients with undetectable HBV DNA (<400
copies/mL) compared to entecavir when assessed at the end of 48 weeks of treatment (LOW
QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 37 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
in the proportion of patients with Child–Pugh score ≥2 points decrease between tenofovir plus
emtricitabine and entecavir when assessed at the end of 48 weeks of treatment (VERY LOW
QUALITY).
 One randomized study (Liaw 2011A) with a mixed population of 56 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that tenofovir plus emtricitabine
may be beneficial in having fewer patients with ascites (complications) compared to tenofovir
when assessed at the end of 48 weeks of treatment (LOW QUALITY).

 One randomized study (Liaw 2011A) with a mixed population of 56 patients (>60% HBeAgnegative in both arms) with decompensated cirrhosis suggested that there may be no difference
between tenofovir plus emtriciabine and entecavir in the proportion of patients with
encephalopathy (complications) when assessed at the end of 48 weeks of treatment (VERY LOW
QUALITY).
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Pharmacological antiviral therapies for CHB-infected HBeAg-positive adults with compensated cirrhosis (or advanced fibrosis)
Comparison of entecavir versus lamivudine in CHB patients with compensated cirrhosis (or advanced fibrosis)
Table 5. Entecavir versus lamivudine (treatment-naïve CHB patients with compensated cirrhosis or advanced fibrosis) – clinical study characteristics and clinical
summary of findings
Quality assessment
Summary of findings
No. of patients
No. of Design
studies

Risk of bias

Inconsistency Indirectness Imprecision

Other
considerations

Entecavir;
frequency
(%)

Effect

Lamivudine Relative;
frequency
Risk ratio
(RR)
(%)
(95% CI)

Quality
Absolute

% of patients with undetectable HBV DNA (assessed at the end of 48 weeks of treatment)
1 Schiff RCT- double serious
no serious
no serious
serious
none
(a,b)
(c)
2008
blinded
limitations
inconsistency indirectness imprecision

42/46
(91.3%)

27/47
(57.4%)

RR 1.59
(1.22–
2.06)

339 more per
1000 (from 126
more to 609
more)

LOW

Mortality (assessed at the end of 48 weeks of treatment) (overall result for HBeAg-positive, -negative and lamivudine-refractory patients combined)
1 Schiff RCT- double serious
no serious
serious
(a,b)
2008
blinded
limitations
inconsistency indirectness
(d)

(a)
(b)
(c)
(d)
(e)

very serious none
(e)
imprecision

3/120
(2.5%)

4/125
(3.2%)

RR 0.78
(0.18–
3.42)

7 fewer per
1000 (from 26
fewer to 77
more)

VERY LOW

No details on randomization and unclear allocation concealment
Post-hoc descriptive subgroup analysis
The confidence interval is consistent with two clinical decisions – appreciable benefit and no appreciable benefit or harm.
Mixed population – HBeAg (+) and (-) and lamivudine-refractory patients.
The confidence interval is consistent with three clinical decisions – appreciable benefit, no appreciable benefit or harm and appreciable harm.
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Comparison of lamivudine versus placebo in CHB patients with compensated cirrhosis or advanced fibrosis
Table 7
Lamivudine versus placebo (CHB patients with compensated cirrhosis or advanced fibrosis) – clinical study characteristics and clinical summary of findings
Quality assessment
Summary of findings
No. of patients
No. of Design
studies

Risk of bias

Inconsistency Indirectness Imprecision

Effect

Other
Lamivudine; Placebo;
consideratio frequency (%) frequency
ns
(%)

Relative;
risk ratio
(RR) or
Peto OR
(95% CI)

Quality
Absolute

% of patients with incidence of hepatocellular carcinoma (up to 30 months’ follow up)
1 Liaw
2004

RCT- double serious
no serious
(a)
blinded
limitations
inconsistency

serious
serious
none
indirectness imprecision (c)

17/436 (3.9%) 16/215
(7.4%)

RR 0.52
36 fewer per 1000
(0.27–1.02) (from 54 fewer to 1 VERY LOW
more)

serious
very serious
none
indirectness imprecision(d)

2/436 (0.46%) 0/215 (0%)

PETO OR 0 more per 1000
4.46 (0.23– (from 0 fewer to 10 VERY LOW
85.16)
more)

209/433
(48.3%)

RR 9.39
(5.24–
16.83)

(b)

Mortality (up to 30 months’ follow up)
1 Liaw
2004

RCT- double serious
no serious
(a)
blinded
limitations
inconsistency

(b)

% of patients with incidence of resistance (up to 30 months’ follow up)
1
RCT- double serious
(a)
Liaw200 blinded
limitations
4

no serious
inconsistency

serious
no serious
(
indirectness imprecision

none

b)

11/214
(5.1%)

431 more per 1000 LOW
(from 218 more to
814 more)

% of patients with ≥2 points increase in Child–Pugh score (up to 30 months’ follow up) (better indicated by lower values)
1 Liaw
2004

RCT- double serious
no serious
(a)
blinded
limitations
inconsistency

serious
no serious
indirectness imprecision
(b)

none

15/436 (3.4%) 19/215
(8.8%)

RR 0.39
54 fewer per 1000
(0.2–0.75) (from 22 fewer to
71 fewer)

LOW

(a) No details on randomization procedure. Partially double-blind. % loss to follow up not reported.
(b) Mixed population of HBeAg (+) and (-); 58% patients were HBeAg (+) in each arm; 98% Asians.
(c) The confidence interval is consistent with two clinical decisions – appreciable benefit and no appreciable benefit or harm.
(d) The confidence interval is consistent with three clinical decisions – appreciable benefit, no appreciable benefit or harm and appreciable harm.
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Pharmacological antiviral therapies for CHB-infected HBeAg-negative adults with compensated cirrhosis (or advanced fibrosis)
Comparison of entecavir versus lamivudine in CHB patients with compensated cirrhosis (or advanced fibrosis)
Table 6.

Entecavir versus lamivudine (treatment-naïve CHB patients with compensated cirrhosis or advanced fibrosis) – clinical study characteristics and clinical
summary of findings
Quality assessment
Summary of findings
No. of patients
No. of Design
studies

Risk of bias

Inconsistency Indirectness Imprecision

Other
considerations

Entecavir;
frequency
(%)

Effect

Lamivudine Relative;
frequency
risk ratio
(RR)
(%)
(95% CI)

Quality
Absolute

% of patient with undetectable HBV DNA (assessed at the end of 48 weeks of treatment)
1 Schiff RCT- double serious
no serious
no serious
no serious
(a,b)
2008
blinded
limitations
inconsistency indirectness imprecision

none

49/51
(96.1%)

35/57
(61.4%)

RR 1.56
(1.26–
1.94)

344 more per
1000 (from 160
more to 577
more)

MODERATE

Mortality (assessed at the end of 48 weeks of treatment) (overall result for HBeAg-positive, -negative and lamivudine-refractory patients combined)
1 Schiff RCT- double serious
no serious
serious
(a,b)
2008
blinded
limitations
inconsistency indirectness
(c)

very serious none
(d)
imprecision

3/120
(2.5%)

4/125
(3.2%)

RR 0.78
(0.18–
3.42)

7 fewer per
1000 (from 26
fewer to 77
more)

VERY LOW

(a) No details on randomization and unclear allocation concealment
(b) Post-hoc descriptive subgroup analysis
(c) Mixed population – HBeAg (+) and (-) and lamivudine-refractory patients
(d) The confidence interval is consistent with three clinical decisions – appreciable benefit, no appreciable benefit or harm and appreciable harm.
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Pharmacological antiviral therapies for lamivudine-refractory CHB patients with compensated cirrhosis (or advanced fibrosis)
Comparison of entecavir versus lamivudine in CHB patients with compensated cirrhosis or advanced fibrosis
Table 7.
Entecavir versus lamivudine (CHB patients with compensated cirrhosis or advanced fibrosis) – clinical study characteristics and clinical summary of findings
Quality assessment
Summary of findings
No. of patients
No. of Design
studies

Risk of bias

Inconsistency Indirectness Imprecision

Other
considerations

Entecavir;
frequency
(%)

Effect

Quality

Lamivudine Relative; Absolute
frequency
risk ratio
(RR)/ Peto
(%)
OR
(95% CI)

% of patient with undetectable HBV DNA (assessed at the end of 48 weeks of treatment)
Peto OR
13 more per
7.44
1000 (from 2
(0.73–
fewer to 28
75.68)
more)
Mortality (assessed at the end of 48 weeks of treatment) (overall result for HBeAg-positive, -negative and lamivudine-refractory patients combined)

VERY LOW

1 Schiff RCT- double serious
no serious
serious
(a,b)
2008
blinded
limitations
inconsistency indirectness

VERY LOW

1 Schiff RCT- double serious
no serious
no serious
very serious
None
(a,b)
(c)
2008
blinded
limitations
inconsistency indirectness imprecision

(d)

very serious None
(c)
imprecision

3/23
(13%)

3/120
(2.5%)

0/21
(0%)

4/125
(3.2%)

RR 0.78
(0.18–
3.42)

7 fewer per
1000 (from 26
fewer to 77
more)

(a) No details on randomization and unclear allocation concealment
(b) Post-hoc descriptive subgroup analysis
(c) The confidence interval is consistent with three clinical decisions – appreciable benefit, no appreciable benefit or harm and appreciable harm.
(d) Mixed population – HBeAg (+) and (-) and lamivudine-refractory patients
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Pharmacological antiviral therapies for CHB patients with decompensated cirrhosis
Comparison of entecavir versus adefovir in CHB patients with decompensated cirrhosis
Table 8.

Entecavir versus adefovir (CHB patients with decompensated cirrhosis) – clinical study characteristics and clinical summary of findings
Quality assessment

No. of Design
studies

Risk of bias

Inconsistency Indirectness Imprecision

No. of patients
Other
considerations

Entecavir;
frequency
(%) or mean
(SD)

Adefovir;
frequency
(%) or mean
(SD)

Effect
Relative;
risk ratio
(RR)
(95% CI)

Quality

Absolute

% of patients with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 48 weeks of treatment) – overall (ACC analysis)
1 Liaw
2011

RCT- unclear serious
no serious
serious
no serious
(a)
blinding
limitations inconsistency indirectness imprecision

none

(b)

57/71
(80.3%)

18/62
(29%)

RR 2.77
514 more per
(1.84–4.15) 1000 (from 244
more to 915
more)

LOW

% of patients with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 48 weeks of treatment) – HBeAg (+) (intention-to-treat [ITT] analysis)
1 Liaw
2011

RCT- unclear serious
no serious
no serious
serious
none
(a)
(c )
blinding
limitations inconsistency indirectness imprecision

25/54
(46.3%)

9/51
(17.6%)

RR 2.62
286 more per
(1.36–5.07) 1000 (from 64
more to 718
more)

LOW

% of patients with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 48 weeks of treatment) – HBeAg (-) (ITT analysis)
1 Liaw
2011

RCT- unclear serious
no serious
no serious
no serious
(a)
blinding
limitations inconsistency indirectness imprecision

None

32/46
(30.4%)

9/40
(77.5%)

RR 3.09
470 more per
(1.69–5.67) 1000 (from 155
more to 1000
more)

MODERATE

% of patients with Child–Turcotte–Pugh score ≥2 points decrease (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011

RCT- unclear serious
no serious
serious
serious
none
(a)
(c )
blinding
limitations inconsistency indirectness imprecision
(b)

35/71
(49.3%)

25/62
(40.3%)

RR 1.22
89 more per 1000
(0.83–1.79) (from 69 fewer to VERY LOW
319 more)

Log reduction of HBV DNA (assessed at the end of 48 weeks of treatment) (HBeAg (+) subgroup)
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1 Liaw
2011

Quality assessment
RCT- unclear serious
no serious
no serious
no serious
none
(a)
(d)
blinding
limitations inconsistency indirectness imprecision

No. of patients
5.07 (0.93) 4.21 (1.47)

-

(b)

Effect
MD 0.86 higher
(0.26 to 1.46
higher)

Quality
MODERATE

Log reduction of HBV DNA (assessed at the end of 48 weeks of treatment) (HBeAg (-) subgroup)
1 Liaw
2011

RCT- unclear serious
no serious
no serious
no serious
none
(a)
(d)
blinding
limitations inconsistency indirectness imprecision

4.27 (0.71)

3.58 (1.28)

-

MD 0.69 higher
(0.18 to 1.2
higher)

MODERATE

Resistance (assessed at the end of 48 weeks of treatment)
1 Liaw
2011

RCT- unclear serious
no serious
serious
no serious
none
(a)
(b)
blinding
limitations inconsistency indirectness imprecision

0/71
(0%)

0/62
(0%)

not pooled not pooled

12/71
(16.9%)

18/62
(29%)

RR 0.58
122 fewer per
(0.31–1.11) 1000 (from 200
VERY LOW
fewer to 32 more)

23/71
(32.4%)

29/62
(46.8%)

RR 0.69
145 fewer per
(0.45–1.06) 1000 (from 257
VERY LOW
fewer to 28 more)

11/71
(15.5%)

3/62
(4.8%)

RR 3.2
(0.94–
10.96)

LOW

% of patients with incidence of HCC (assessed at the end of 48 weeks of treatment)
1 Liaw
2011

RCT- unclear serious
no serious
serious
serious
none
(a)
(c )
blinding
limitations inconsistency indirectness imprecision
(b)

Mortality (assessed at the end of 48 weeks of treatment)
1 Liaw
2011

RCT- unclear serious
no serious
serious
serious
none
(a)
(c )
blinding
limitations inconsistency indirectness imprecision
(b)

Liver transplantation (assessed at the end of 48 weeks of treatment)
1 Liaw
2011

RCT- unclear serious
no serious
serious
serious
none
(a)
(e)
blinding
limitations inconsistency indirectness imprecision
(b)

106 more per
1000 (from 3
fewer to 482
more)

VERY LOW

Model for end-stage liver disease score (MELD score) (change from baseline) (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011

RCT- unclear serious
no serious
serious
serious
none
(a)
(f)
blinding
limitations inconsistency indirectness imprecision

2.6 (2.6)

1.7 (1.97)

(b)

-

MD 0.9 higher
(0.12 to 1.68
higher)

VERY LOW

(a) No details on randomization, unclear allocation concealment and no blinding
(b) Mixed HBeAg population – ~50% were HBeAg-positive.
(c) The confidence interval is consistent with two clinical decisions – appreciable benefit and no appreciable benefit or harm.
(d) The mean difference reached the default MID.
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(e) The confidence interval is consistent with two clinical decisions – no appreciable benefit or harm and appreciable harm.
(f) The mean difference did not reach default MID.

Comparison of tenofovir plus emtricitabine combination therapy versus tenofovir in CHB patients with decompensated cirrhosis
Table 9.

Tenofovir plus emtricitabine combination therapy versus tenofovir (CHB patients with decompensated cirrhosis) – clinical study characteristics and clinical
summary of findings
Quality assessment
Summary of findings
No. of patients
No. of Design
studies

Risk of bias

Inconsistency

Indirectness Imprecision

Other
TDF + FTC
considerations mean (SD),
median
(range),
frequency (%)

Effect

Quality

Tenofovir
mean (SD),
median
(range),
frequency
(%)

Relative Absolute
mean
difference
(MD), risk
ratio (RR)
(95% CI)

2/32
(6.3%)

RR 1.60
(0.31–
8.19)

38 more per 1000
(from 43 fewer to VERY LOW
449 more)

3.3 (1.51)

-

MD 0.42 higher
(0.34 lower to
1.18 higher)

Liver transplantation (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(d)
indirectness imprecision

4/40 (10%)

(a)

Log reduction of HBV DNA (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
serious
none
(b)
indirectness imprecision

3.72 (1.77)

(a)

LOW

% of patients with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
serious
none
(c)
indirectness imprecision

35/40 (87.5%) 23/32
(71.9%)

(a)

RR 1.22
(0.95–
1.56)

158 more per
1000 (from 36
fewer to 402
more)

LOW

% of patients with Child–Turcotte–Pugh score ≥2 point decrease (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
serious
none
(c)
indirectness imprecision

12/25 (48%)

7/27
(25.9%)

RR 1.85
(0.87–

220 more per
1000 (from 34
fewer to 765

LOW
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Quality assessment

Summary of findings
(a)

3.95)

more)

Change in Model for end-stage liver disease score (MELD) from baseline (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

Serious
indirectness

(e)

none

-2 (-18, 4)

-2 (-12, 3)

-

-

0/40 (0%)

0/32 (0%)

not pooled not pooled

MODERATE
e)

(a)

% of patients with incidence of resistance (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
no serious
indirectness imprecision

none

MODERATE

(a)

Ascites (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(d)
indirectness imprecision

2/40 (5%)

4/32
(12.5%)

RR 0.4
(0.08–
2.05)

75 fewer per
1000 (from 115
fewer to
131more)

3/32
(9.4%)

RR 0.27
(0.03–
2.44)

68 fewer per
1000 (from 91
fewer to 135
more)

3/32
(9.4%)

RR 0.27
(0.03–
2.44)

68 fewer per
1000 (from 91
fewer to 135
more)

2/32
(6.3%)

RR 0.8
(0.12–
5.37)

12 fewer per
1000 (from 55
fewer to 273
more)

(a)

VERY LOW

Encephalopathy (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(d)
indirectness imprecision

1/40 (2.5%)

(a)

VERY LOW

Hepatocellular carcinoma (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(d)
indirectness imprecision

1/40 (2.5%)

(a)

VERY LOW

Mortality (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(d)
indirectness imprecision

2/40 (5%)

(a)

VERY LOW

(a) Mixed population; 60% and 68.9% in the emtricitabine + tenofovir and tenofovir groups were HBeAg-negative, respectively.
(b) The mean difference did not reach the default MID.
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(c) The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
(d) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.
(e) Imprecision could not be estimated as no relative/absolute effect could be calculated.

Comparison of entecavir versus tenofovir in CHB patients with decompensated cirrhosis
Table 10. Entecavir versus tenofovir (CHB patients with decompensated cirrhosis) – clinical study characteristics and clinical summary of findings
Quality assessment
Summary of findings
No. of patients
No. of Design
studies

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Entecavir
Mean
(SD),
median
(range),
frequency
(%)

Effect

Tenofovir Relative
mean (SD), (95% CI)
median
(range),
frequency
(%)

Quality
Absolute

Liver transplantation (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(a)
(d)
indirectness imprecision

0/16 (0%)

2/32
(6.3%)

Peto OR
0.22
(0.01–
4.22)

60 fewer
per 1000
VERY LOW
(from 180
fewer to 60
more)

-

MD 0.06
lower (1.13 LOW
lower to
1.01 higher)

Log reduction of HBV DNA (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
serious
None
(a)
(b)
indirectness imprecision

3.24 (1.91) 3.24
(1.91)

% of patients with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
serious
none
(a)
(c)
indirectness imprecision

12/16 (75%) 23/32
RR 1.04
(71.9%) (0.73–
1.49)

29 more
per 1000
(from 194

LOW
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Quality assessment

Summary of findings
fewer to
352 more)

% of patients with Child–Pugh score ≥2 point decrease (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(a)
(d)
indirectness imprecision

5/12
(41.7%)

7/27
RR 1.61
(25.9%) (0.64–
4.05)

158 more
per 1000
(from 93
fewer to
791 more)

VERY LOW

Change in Model for end-stage liver disease score (MELD) from baseline (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
(a)
indirectness

(e)

none

-2 (-10, 1)

-2 (-12,
3)

-

-

0/16 (0%)

0/32
(0%)

not
pooled

not pooled

MODERATE

(e)

% of patients with incidence of resistance (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
no serious
(a)
indirectness imprecision

none

MODERATE

Ascites (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness

serious
none
(d)
imprecision

4/16 (25%) 4/32
(12.5%)

RR 2.0
(0.57–
6.98)

125 more
per 1000
VERY LOW
(from 54
fewer to 748
more)

very serious
none
(d)
imprecision

4/16 (25%) 4/32
(12.5%)

RR 2.0
(0.57–
6.98)

125 more
per 1000
VERY LOW
(from 54
fewer to 748
more)

1/16
(6.3%)

RR 0.67
(0.08–
5.91)

31 fewer per
1000 (from VERY LOW
86 fewer to
460 more)

(a)

Encephalopathy (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness
(a)

Hepatocellular carcinoma (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness
(a)

very serious
none
(d)
imprecision

3/32
(9.4%)
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Quality assessment

Summary of findings

Mortality (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(a)
(d
indirectness imprecision

2/16
(12.5%)

2/32
(6.3%)

RR 2
(0.31–
12.92)

62 more
per 1000
(from 43
fewer to
745 more)

VERY LOW

(a) Mixed population; 68.2% and 68.9% in the entecavir and tenofovir groups were HBeAg-negative, respectively.
(b) The mean difference did not reach the default MID.
(c) The confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm.
(d) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.
(e) Imprecision could not be estimated as no relative/absolute effect could be calculated.

Comparison of tenofovir plus emtricitabine combination therapy versus entecavir in CHB patients with decompensated cirrhosis
Table 11.

Tenofovir plus emtricitabine combination therapy versus entecavir (CHB patients with decompensated cirrhosis – clinical study characteristics and clinical
summary of findings
Quality assessment
Summary of findings
No. of patients
No. of Design
studies

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
considerations

TDF + FTC
Mean (SD),
median
(range),
frequency (%)

Effect
Entecavir
Mean
(SD),
median
(range),
frequency
(%)

Quality

Relative Absolute
Mean
differenc
e (MD),
risk ratio
(RR),
Peto
odds
ratio (OR)
(95% CI)

26 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
Quality assessment

Summary of findings

Liver transplantation (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(a)
(d)
indirectness
imprecision

4/40 (10%)

0/16
(0%)

Peto OR
4.40
(0.47–
40.93)

100 more
per 1000 VERY LOW
(from 20
fewer to
220 more)

3.72 (1.77)

3.24
(1.91)

-

MD 0.48
higher (0.6 LOW
lower to
1.56
higher)

12/16
(75%)

RR 1.17
(0.86–
1.58)

127 more
per 1000 LOW
(from 105
fewer to
435 more)

Log reduction of HBV DNA (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
serious
none
(a)
(b)
indirectness
imprecision

% of patients with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
serious
none
(a)
(c)
indirectness
imprecision

35/40 (87.5%)

% of patients with Child–Pugh score ≥2 point decrease (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(a)
(d)
indirectness
imprecision

12/25 (48%)

5/12
(41.7%)

RR 1.15
(0.53–
2.52)

62 more
per 1000 VERY LOW
(from 196
fewer to
633 more)

Change in Model for end-stage liver disease (MELD) from baseline (assessed at the end of 48 weeks of treatment) (better indicated by lower values)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
(a)
indirectness

(e)

None

-2 (-18, 4)

-2 (-10,
1)

not
pooled

not pooled MODERATE

0/40 (0%)

0/16
(0%)

not
pooled

not pooled

(d)

% of patients with incidence of resistance (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
no serious
(a)
indirectness
imprecision

none

MODERATE

Ascites (assessed at the end of 48 weeks of treatment)
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Quality assessment
1 Liaw
2011A

RCT-double
blinded

Summary of findings
no serious
limitations

no serious
inconsistency

serious
indirectness

serious
none
(c)
imprecision

2/40 (5%)

4/16
(25%)

very serious
none
(d)
imprecision

1/40 (2.5%)

1/16
RR 0.4
(6.3%) (0.03–
6.01)

38 fewer
per 1000 VERY LOW
(from 61
fewer to
313 more)

very serious
none
(d)
imprecision

1/40 (2.5%)

1/16
RR 0.4
(6.3%) (0.03–
6.01)

38 fewer
per 1000 VERY LOW
(from 61
fewer to
313 more)

(a)

RR 0.2
(0.04–
0.99)

200 fewer
per 1000 LOW
(from 2
fewer to
240 fewer)

Encephalopathy (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness
(a)

HCC (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
indirectness
(a)

Mortality (assessed at the end of 48 weeks of treatment)
1 Liaw
2011A

RCT-double
blinded

no serious
limitations

no serious
inconsistency

serious
very serious none
(a)
(d)
indirectness
imprecision

2/40 (5%)

2/16
(12.5%)

RR 0.4
(0.06–
2.6)

75 fewer
per 1000 VERY LOW
(from 117
fewer to
200 more)

(a) Mixed population; 60% and 68.2% in the emtricitabine + tenofovir and entecavir groups were HBeAg-negative, respectively.
(b) The mean difference did not reach the default MID.
(c) The confidence interval is consistent with two clinical decisions; appreciable benefit and no appreciable benefit or harm.
(d) The confidence interval is consistent with three clinical decisions; appreciable benefit, no appreciable benefit or harm, appreciable harm.
(e) Imprecision could not be estimated as no relative/absolute effect could be calculated.
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Comparison of telbivudine versus lamivudine for patients with decompensated cirrhosis
Table 12.

Telbivudine versus lamivudine for people with chronic hepatitis B and decompensated cirrhosis – clinical study characteristics and clinical summary of
findings

Quality assessment
No. of
studie
s

Design

Risk of
bias

Inconsistency

Indirectness

No. of patients

Effect

Other
consideration
s

Telbivudin
e versus
lamivudine

Control

Relative
(95% CI)

Absolute

no serious
imprecision

none

85/114
(74.6%)

71.9%

RR 1.04
(0.89–
1.21)

29 more per 1000
(from 79 fewer to
151 more)

serious
imprecision

none

65/114
(57%)

48.3%

RR 1.18
(0.92–
1.51)

87 more per 1000
(from 39 fewer to
246 more)

serious
imprecision

none

74/114
(64.9%)

61.4%

RR 1.06
(0.87–
1.29)

37 more per 1000
(from 80 fewer to
178 more)

Imprecision

Quali
ty

HBV DNA <10 000 copies/mL – 52 weeks of treatment
1:
Chan
2012

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

HIGH

HBV DNA <10 000 copies/mL – 104 weeks of treatment
1:
Chan
2012

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

MOD
ERAT
E

Undetectable HBV DNA <300 copies/mL – 52 weeks of treatment
1:
Chan
2012

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

MOD
ERAT
E

Undetectable HBV DNA <300 copies/mL – 104 weeks of treatment
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Quality assessment
No. of
studie
s

Design

1:
Chan
2012

randomiz
ed trials

Risk of
bias

Inconsistency

no
serious
risk of
bias

no serious
inconsistency

Indirectness

Imprecision

No. of patients

Effect

Other
consideration
s

Telbivudin
e versus
lamivudine

Control

Relative
(95% CI)

Absolute

56/114
(49.1%)

39.5%

RR 1.24
(0.93–
1.67)

95 more per 1000
(from 28 fewer to
264 more)

54/114
(47.4%)

50%

RR 0.95
(0.73–
1.24)

25 fewer per 1000
(from 135 fewer to
120 more)

51/114
(44.7%)

38.6%

RR 1.16
(0.85–
1.58)

62 more per 1000
(from 58 fewer to
224 more)

36/114
(31.6%)

38.6%

RR 0.82
(0.57–
1.17)

69 fewer per 1000
(from 166 fewer to
66 more)

RR 0.96
(0.69–
1.32)

16 fewer per 1000
(from 125 fewer to
129 more)

no serious
indirectness

serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
indirectness

no serious
imprecision

none

no serious
imprecision

none

serious
imprecision

none

Quali
ty
MOD
ERAT
E

ALT normalization – 52 weeks of treatment
1:
Chan
2012

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

HIGH

ALT normalization – 104 weeks of treatment
1:
Chan
2012

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

MOD
ERAT
E

Histological improvement – 52 weeks of treatment
1:
Chan
2012

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

MOD
ERAT
E

Histological improvement – 104 weeks of treatment
1:
Chan
2012

randomiz
ed trials

no
serious
risk of
bias

no serious
inconsistency

no serious
indirectness

40.4%

MOD
ERAT
E
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APPENDIX 2: SYSTEMATIC REVIEW 6d
FIRST-LINE TREATMENT OF CHRONIC HEPATITIS B INFECTION
6d: Economic evaluations

A systematic review of the cost–effectiveness of a regimen for treatment of
chronic hepatitis B infection in naïve patients
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APPENDIX: ECONOMIC EVALUATIONS
We designed the following search strategy to identify cost–effectiveness studies in the NHS
Economic Evaluation Database (accessed through The Cochrane Library, Issue 2 of 4, April 2014):
The Cochrane Library

Search
designed on
16.04.2014

#1
#2
#3
#4
#5
#6

MeSH descriptor: [Hepatitis B] explode all trees
hepatitis B:ti,ab 5221
HBV:ti,ab
1689
#1 or #2 or #3 5540
(tenofovir or entecavir):ti,ab
699
#4 and #5
300

1897

NHS Economic Evaluation Database : Issue 2 of 4, April 2014
14 hits

We restricted the inclusion criteria to economic evaluations. This study design (cost–benefit, cost–
utility, or cost–effectiveness analyses) compares two or more interventions or alternatives,
examining both costs and clinical outcomes.
From the 14 studies obtained in the search, we excluded five studies that did not fit with the
population of interest, and assessed in detail nine studies. These studies are outlined in Table 1 and
are described in detail in the “Characteristics of included studies” section.
Four evaluations had a cost–effectiveness analysis design (Lee 2012, Lui 2010, Mosegui 2013, Wei
2013), two were cost–utility analysis (Dakin 2010, Veenstra 2007), and the remaining studies had a
mixed design (Dakin 2011, Orlewska 2008, Yuan 2008). Five studies used a Markov model as the
analytical approach (Dakin 2010, Dakin 2011, Mosegui 2013, Veenstra 2007, Wei 2013), and four
used a decision model (Lee 2012, Lui 2010, Orlewska 2008, Yuan 2008). Most of the studies assessed
the cost–effectiveness of entecavir compared to any alternative (5 studies; Lee 2012, Orlewska 2008,
Veenstra 2007, Wei 2013, Yuan 2008), three assessed tenofovir (Dakin 2010, Dakin 2011, Lui 2010),
and the remaining assessed drug treatments for chronic hepatitis B in general (Mossegui 2013). The
setting in which the analyses were performed was secondary care in most studies (Dakin 2011,
Orlewska 2008, Veenstra 2007, Wei 2013, Yuan 2008).
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Table 1. Outline of economic evaluations included
Study ID

Dakin 2010

Dakin 2011

Lee 2012

Lui 2010

Mosegui 2013

Comparison

Tenofovir

Tenofovir

Entecavir

Lamivudine +/tenofovir

Drug
treatments for
chronic
hepatitis B

Best
supportive
care,
lamivudine,
TDF, adefovir,
entecavir,
treatments
combined

Best supportive
care, lamivudine,
adefovirdipivoxil,
entecavir,
treatments
combined

Lamivudine

Telbivudine
Tenofovir
Entecavir

Interferon
alpha;
peginterferon
alpha-2a/2b;
tenofovir;
entecavir;
lamivudine;
adefovir

Country

UK

Canada

Hong Kong

USA, Germany
and Asia

Brazil

WHO region

European

Americas

Western Pacific

Mixed

Americas

Setting

Outpatient

Secondary care

Hospital

Hospital

Secondary care

Perspective

Public healthcare provider

Public health-care
provider

Public healthcare provider

Public healthcare provider

Public healthcare provider

Design

Cost–utility
analysis

Cost–utility
analysis
Cost–effectiveness
analysis

Cost–
effectiveness
analysis

Cost–
effectiveness
analysis

Cost–
effectiveness
analysis

Analytical
approach

Markov model

Markov model

Decision
analytical mode

Decision-tree
model

Markov model

Time horizon

Lifetime

33 years

10 years

2 years

30 years

Measure
benefit

Qualityadjusted lifeyear (QALY)

QALY

QALY

Incremental
cost–
effectiveness
ratio (ICER)

QALY

Costs

UK pounds
sterling

Canadian dollars

US dollars

US dollars

US dollars

Reference
year

2006 to 2007

2007

2008

Not reported

2012

Conclusions

First-line TDF
was the most
cost–effective
treatment, at
a threshold of
£20 000 per
QALY.

First-line TDF was
likely to be the
most cost–
effective option
(willingness-to-pay
of CAD 50 000 per
QALY gained), but
there was
considerable
uncertainty in
their results.

Entecavir was
considered
cost–effective
compared with
lamivudine in
treating CHB in
Hong Kong
when long-term
medical
consequences
were
considered.

Lamivudine and
telvibudine
schemes were
cost–effective
in achieving
undetectable
hepatitis B virus
DNA for HB e
antigen-positive
patients.
Tenofovir or
entecavir
monotherapy
was preferred
for antigen-

Lamivudine was
the most cost–
effective
strategy
followed by
tenofovir.

of
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negative
patients.
Validity

++
Funded by
Gilead
Sciences

+
(results uncertain,
model adapted
from other study)
Funded by Gilead
Canada

+
(model adapted
from other
study, not all
sources of data
clear)
Funded by BMS
Hong Kong

+
(sensitivity
analyses and
reporting was
limited)
Funded by
Novartis

+
(adverse effects
not included,
not all sources
of data clear)
Funded by
Federal
Government
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Study ID

Orlewska 2008

Veenstra 2007

Wei 2013

Yuan 2008

Comparison

Entecavir or
lamivudine
(nucleoside-naive
and either hepatitis
B e antigenpositive or negative patients)
Adefovir dipivoxil
(lamivudineresistant patients)
Entecavir or
adefovir
(lamivudinerefractory patients)

2-year treatment with
entecavir daily versus
lamivudine daily.
Adefovir daily was added
for patients who
developed resistance.

Entecavir

Entecavir (adding
adefovir if
patients
developed
resistance)

Adefovir plus lamivudine
combination therapy
was also compared with
entecavir monotherapy
for previously untreated
patients.

No treatment; entecavir
(short treatment
duration); 5-year
treatment with either
daily lamivudine,
telbivudine or adefovir

Lamivudine
(adding adefovir
if patients
developed
resistance)

Country

Poland

USA

China

USA

WHO Region

European

Americas

Western Pacific

Americas

Setting

Secondary care

Secondary care

Secondary care

Secondary care

Perspective

Health-care payer

Health-care payer

Health-care payer
Patients’ out-of-pocket
costs

US third-party
payer

Design

Cost–utility analysis
Cost–effectiveness
analysis

Cost–utility analysis

Cost–effectiveness

Cost–utility
analysis
Cost–
effectiveness
analysis

Analytical
approach

Decision analytical
model

Markov model

Markov model

Decision-tree
model

Time horizon

10 years

Lifetime

35 years

10 years

Measure
benefit

Quality-adjusted
life-year (QALY)
Life-year saved
(LYS)

QALY

QALY

QALY
LYS

Costs

Polish zlotych

US dollars

US dollars (conversion
from Chinese Renminbi)

US dollars

Reference
year

2006

2006

2010

2006

Conclusions

Entecavir was the
preferred strategy.

Entecavir was a cost–
effective alternative to
lamivudine with adefovir
salvage or combination
therapy for previously
untreated patients.

5-year entecavir
showed a favourable
HBV outcome and had
the desired value
compared with their
alternatives.

Treatment of up
to 10 years with
entecavir was a
cost–effective
alternative to
lamivudine for
the treatment of
HBeAg-positive
patients.

Validity

++
Funded by BristolMyers Squibb

++
Funded by Bristol-Myers
Squibb

+
(Not all sources of data
are clear)
Funded by Bristol-

++
Funded by
Bristol-Myers
Squibb

of
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CHARACTERISTICS OF INCLUDED STUDIES
ID

Dakin 2010
Dakin H, Bentley A, Dusheiko G. Cost–utility analysis of tenofovir disoproxil
fumarate in the treatment of chronic hepatitis B. Value Health. 2010;13:922–
33.

AIM

Cost–effectiveness of tenofovir disoproxil fumarate (TDF) in the treatment of
chronic hepatitis B compared with other nucleosides or nucleotides
also in patients that developed a resistance to first- or second-line treatment

Intervention

Tenofovir disoproxil fumarate (TDF)

Comparators

Best supportive care, lamivudine, TDF, adefovir, TDF and lamivudine, entecavir,
adefovir and lamivudine, and entecavir and adefovir

Design

Cost–utility analysis

Analytical approach

Markov model
Time horizon: lifetime

Perspective

Perspective of the NHS

Effectiveness data

Systematic review

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data

Drug costs and the expenses associated with the long-term management of
CHB
UK pounds sterling
Reference year was 2006 to 2007

Setting

UK/outpatient

Results

Projected costs
Best supportive care (BSC): £11 189
Lamivudine and then BSC: £14 877
Lamivudine and then TDF: £30 614
TDF and then lamivudine: £39 914
TDF and then TDF plus lamivudine: £40 610
TDF and then TDF plus lamivudine and then entecavir: £40 612
QALYs
Best supportive care (BSC): 9.18
Lamivudine and then BSC: 9.56
Lamivudine and then TDF: 10.68
TDF and then lamivudine: 11.17
TDF and then TDF plus lamivudine: 11.19
TDF and then TDF plus lamivudine and then entecavir: 11.19
Incremental cost–effectiveness ratio (ICER) per QALY (TDF as first-line in
relation to next most effective strategy; ceiling ratio of £20 000 per QALY)
Lamivudine and then BSC: £9636
Lamivudine and then TDF: £14 064
TDF and then lamivudine: £19 084
TDF and then TDF plus lamivudine: £24 992
TDF and then TDF plus lamivudine and then entecavir: £38 474
ICER per QALY (add/switch to lamivudine in TDF resistance in relation to next
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most effective strategy; ceiling ratio of £20 000 per QALY)
Strategies involving the first-line use of TDF produced the highest total net
benefits
Probability of first-line TDF being cost–effective was 0.46 at a threshold of
£20 000 per QALY and 0.78 at a threshold of £30 000 per QALY
Conclusion

First-line TDF was the most cost–effective treatment, at a threshold of £20 000
per QALY.

Comment on validity

The methods were robust and very well described and the authors’ conclusions
appear to be valid.
Funded by Gilead Sciences Ltd
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ID

Dakin 2011
Dakin H, Sherman M, Fung S, Fidler C, Bentley A. Cost effectiveness of tenofovir
disoproxil fumarate for the treatment of chronic hepatitis B from a Canadian
public payer perspective. Pharmacoeconomics. 2011;29:1075–91.

AIM

Cost–effectiveness of tenofovir disoproxil fumarate (TDF) as a first treatment
for chronic hepatitis B, and the cost–effectiveness of different therapy
sequences, for Canadian patients

Intervention

Tenofovir disoproxil fumarate (TDF)

Comparators

The treatments were lamivudine, adefovir dipivoxil, entecavir, TDF, adefovir
dipivoxil plus lamivudine, and TDF plus lamivudine. All were compared with
best supportive care.

Design

Cost–effectiveness analysis and cost–utility analysis

Analytical approach

State-transition model from Dakin 2010 adapted to Canadian setting
Time horizon 33 years

Perspective

Canadian system

Effectiveness data

Systematic review

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data

Direct costs of treatment and disease management
Canadian dollars
Reference year was 2007

Setting

Canada/secondary care

Results

For patients without nucleosides or nucleotides, with or without cirrhosis, the
most effective strategy was TDF, followed by TDF plus lamivudine (if resistance
to TDF developed). Entecavir was the third option.
QALYs (threshold of CAD 50 000 per QALY gained)
The most cost–effective strategy was TDF, followed by lamivudine.
After lamivudine resistance TDF was the most effective and least costly option.
Incremental cost–effectiveness ratio (ICER) per QALY
TDF and then lamivudine: CAD 43 758 per QALY gained (versus the next most
effective strategy (lamivudine and then TDF)).
First-line TDF was likely to be the most cost–effective option (willingness-topay of CAD 50 000 per QALY gained), but there was considerable uncertainty in
their results.

Conclusion

Comment on validity

The study was methodologically robust and well reported. The authors reached
appropriate conclusions, acknowledging the uncertainty and their study
limitations.
Funded by Gilead Canada

9|Page

WHO/HIV/2015.38
© World Health Organization 2015

ID

Lee 2012
Lee KK, Wu DB, Chow PY, Lee VW, Li H. Economic analysis between entecavir
and lamivudine for the treatment of chronic hepatitis B in Hong Kong. J
Gastroenterol Hepatol. 2012;27:1167–74

AIM

To assess the cost–effectiveness of switching from lamivudine to entecavir in
treatment during two years of chronic hepatitis B in Hong Kong

Intervention

Entecavir (BEHoLD AI463027 trial scheme) during two years

Comparators

Lamivudine (BEHoLD AI463027 trial scheme) during two years

Design

Cost–effectiveness analysis

Analytical approach

Decision analytical model (adapted from Yuan 2008)
Time horizon: 10 years

Perspective

Public health-care provider

Effectiveness data

BEHoLD AI463027 trial (included in the Liang 2012 review at PICO 3a,
outcomes: cirrhosis and hepatocellular carcinoma rates); data for risk of events
at long term from a longitudinal cohort study (REVEAL-HBV study)

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data

Direct treatment costs for the drugs (Hong Kong converted to US dollars). Costs
of treatment for CHB-related diseases were obtained from a retrospective
study; other indirect costs also considered.
US dollars
Reference year was 2008

Setting

Hong Kong/hospital

Results

2-year disease management costs per patient
Entecavir US$ 5289
Lamivudine US$ 3158
10-year disease management costs per patient
Entecavir US$ 6519
Lamivudine US$ 5561
Authors reported that the overall savings in total medical costs and
requirement for salvage therapy compensated for the initial cost difference of
the compared treatments.
Incremental QALY
Entecavir versus lamivudine 69.6
ICER per QALY gained
Entecavir versus lamivudine at 2 years of treatment US$ 13 759
Entecavir versus lamivudine at 5 years of treatment US$ 24 798
Entecavir versus lamivudine at 10 years of treatment US$ 26 537
Reference of willingness-to-pay: WHO (three times of the GDP per capita)

Conclusion

Entecavir was considered cost–effective compared with lamivudine in treating
CHB in Hong Kong when long-term medical consequences were considered.

Comment on validity

Methods were based in a model adapted from Yuan 2008; not all sources of
costs reported, and some report on sensitivity analyses was limited.
Funded by BMS Hong Kong
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ID

Lui 2010
Lui YY, Tsoi KK, Wong VW, Kao JH, Hou JL, Teo EK, Mohamed R, Piratvisuth T,
Han KH, Mihm U, Wong GL, Chan HL. Cost–effectiveness analysis of roadmap
models in chronic hepatitis B using tenofovir as the rescue therapy. Antivir
Ther. 2010;15:145–55.

AIM

To assess the cost–effectiveness of lamivudine and telbivudine schemes
compared with tenofovir and entecavir monotherapies for treating chronic
hepatitis B

Intervention

Lamivudine with the addition of tenofovir (for resistance after one year):
lamivudine daily, switching to tenofovir daily if hepatitis B virus DNA detected
at week 24, or addition of tenofovir daily if viral resistance developed after one
year

Comparators

Telbivudine daily, switching to tenofovir daily if hepatitis B virus DNA was
detected at week 24, or addition of tenofovir daily if viral resistance developed
after one year.
Tenofovir monotherapy for two years (no viral resistance assumed)
Entecavir monotherapy for two years (no viral resistance assumed)
Separate analyses were performed for patients who were hepatitis B e antigenpositive and those who were negative.

Design

Cost–effectiveness analysis

Analytical approach

Decision-tree model
Deterministic analysis was performed to consider variations in the treatment
costs
Time horizon: two years

Perspective

Public health-care provider

Effectiveness data

Systematic review

Measure of benefit

Rate of undetectable hepatitis B virus DNA at 2 years
Rate of hepatitis BeA seroconversion

Cost data

Direct treatment costs for the drugs (US costs retrieved from internet, costs for
Asian countries and Germany reported by the authors; tenofovir cost was not
available in Asia and assumed to be equal to entecavir)
US dollars
Reference year not stated

Setting

USA, Germany, and Asian countries/hospital

Results

Incremental cost–effectiveness ratio (ICER) (chronic hepatitis BeAg-positive
patients; versus reference strategy; incremental cost per patient with
undetectable HBV DNA at 2 years)
Lamivudine scheme was the most cost–effective option in the USA and
Germany
USA
Tenofovir US$ 31 500
Entecavir US$ 58 000
Lamivudine scheme US$ 15 300
Telbivudine scheme US$ 29 600
Germany
Tenofovir US$ 55 700
Entecavir US$ 80 500
Lamivudine scheme US$ 29 100
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Telbivudine scheme US$ 51 900
Asia
ICERs were lowest with the lamivudine roadmap and the telbivudine roadmap,
and highest with tenofovir and entecavir monotherapies.
Conclusion

The lamivudine and telvibudine schemes were cost–effective in achieving
undetectable hepatitis B virus DNA for patients who were hepatitis B e antigenpositive. Tenofovir or entecavir monotherapy was preferred for antigennegative patients.

Comment on validity

Methods appear to be valid, but the sensitivity analyses and reporting was
limited.
Funded by Novartis Pharmaceuticals
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Mosegui 2013
Mosegui GB, Costa e Silva FV, Vianna CM, Peregrino AA, de Oliveira FS,
Rodrigues MP, Oliveira NH, Jardim FN. Assessment of interferon, peginterferon,
tenofovir, entecavir, lamivudine and adefovir for the treatment of chronic
hepatitis B in HBeAg-positive patients without cirrhosis. Int J Pharm Pharm Sci.
2013;5 (Supp 1):208–12.

AIM

To analyse the cost–effectiveness of drug treatment regimens for chronic
hepatitis B

Intervention

Interferon alpha; peginterferon alpha-2a/2b; tenofovir; entecavir; lamivudine;
adefovir

Comparators

See above

Design

Cost–effectiveness analysis

Analytical approach

Markov model
Time horizon: 30 years

Perspective

Public health-care provider

Effectiveness data

Non-systematic review of trials (presence of anti-HBe antibodies, sustained
viral response), adverse events not considered

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data

Direct costs derived from acquisition of the antiviral drugs derived from Federal
databases
US dollars
Reference year was 2012

Setting

Brazil/secondary care

Results

Costs per QALY (in US$)
Lamivudine 462
Tenofovir 495
Natural history of the disease 544
Entecavir 576
Adefovir 616
Interferonα-2b 644
Peginterferonα-2a 2267
Peginterferon α-2b 2662
ICER per QALY (in US$)
Tenofovir versus lamivudine 6293
Reference of willingness-to-pay: WHO (three times of the GDP per capita):
US$ 31 252.94 per QALY, as reported by authors

Conclusion

Lamivudine was the most cost–effective strategy followed by tenofovir.

Comment on validity

Limitations in the sources of data, adverse effects omitted, decision analysis
appears adequate; conclusions unclear.
Funded by Federal Government (Sistema Único de Saúde – SUS)
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Orlewska 2008
Orlewska E, Zammit D, Yuan Y, Kutikova L, Berak H, Halota W, Hay JW. The
cost–effectiveness analysis of entecavir in the treatment of chronic hepatitis B
(CHB) patients in Poland. Exp Clin Hepatol. 2008;4:20–8.

AIM

To compare the cost–effectiveness of entecavir versus lamivudine and versus
adefovir for the management of patients with chronic hepatitis B

Intervention

For patients who were nucleoside-naive and either hepatitis B e antigenpositive or -negative, 2 years of treatment with daily entecavir or lamivudine.
For lamivudine-resistant patients, adefovir dipivoxil was given as salvage
treatment.
For lamivudine-refractory patients, 10 years of treatment with daily entecavir
or adefovir was compared.

Comparators

See above

Design

Cost–effectiveness analysis and Cost–utility analysis

Analytical approach

Decision analytic model
Time horizon: 10 years

Perspective

Health-care payer

Effectiveness data

Non-systematic review of trials and population-based cohort study to estimate
complications

Measure of benefit

Life-years saved (LYS)
Quality-adjusted life-years (QALYs)

Cost data

Direct costs derived from acquisition of the antiviral drugs. Medication costs
derived from clinical trials and the treatment costs for chronic hepatitis B were
from a Polish costing study.
Polish zlotych (PLN)
Reference year was 2006

Setting

Poland/secondary care

Results

Nucleoside-naive and hepatitis BeAg-positive patients at 2 years of treatment
(costs represents savings, LYS and QALY represent increases)
Entecavir versus lamivudine
PLN 2 062 796 per 100 patients in drug acquisition costs
PLN 369 676 per 100 men in chronic hepatitis B complication costs
PLN 373 701 per 100 women in chronic hepatitis B complication costs
LYS increase of 30 per 100 men and 32 per 100 women
QALY increase of 28 QALYs per 100 men and 30 QALYs per 100 women
Lamivudine-refractory patients at 10 years of treatment (costs represents
savings, LYS and QALY represent increases)
Entecavir versus adefovir
Equal drug acquisition costs
PLN 424 383 per 100 men in chronic hepatitis B complication costs
PLN 429 007 per 100 women in chronic hepatitis B complication costs
LYS increase of 27 per 100 men and 30 per 100 women
QALY increase of 26 QALYs per 100 men and 29 QALYs per 100 women

Conclusion

Entecavir was the preferred strategy as it was more effective and less costly
than: (i) lamivudine (with adefovir as a salvage treatment) in nucleoside-naïve
patients who were hepatitis B e antigen-positive or -negative, or (ii) adefovir in
lamivudine-refractory patients.
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Comment on validity

Limitations in the effectiveness data, but adequate analysis methods;
appropriate conclusions.
Funded by Bristol-Myers Squibb International
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Veenstra 2007
Veenstra DL, Sullivan SD, Clarke L, Iloeje UH, Tafesse E, Di Bisceglie A, Kowdley
KV, Gish RG. Cost effectiveness of entecavir versus lamivudine with adefovir
salvage in HBeAg-positive chronic hepatitis B. Pharmacoeconomics.
2007;25:963–77.

AIM

To examine the cost–effectiveness of entecavir versus lamivudine (with the
addition of adefovir as salvage therapy) for the treatment of HBeAg-positive
chronic hepatitis B in young patients (35 years in average)

Intervention

The two strategies were
2-year treatment with entecavir daily versus lamivudine daily. Adefovir daily
was added for patients who developed resistance. Adefovir plus lamivudine
combination therapy was also compared with entecavir monotherapy for
previously untreated patients.

Comparators

See above

Design

Cost–utility analysis

Analytical approach

Markov model (simulation on the natural progression of the disease)
Time horizon: lifetime

Perspective

Health-care payer

Effectiveness data

Non-systematic review of literature (outcome: HBeAg seroconversion rate),
previous cost–effectiveness analyses and a published decision analytical model.

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data

Costs of drugs (average wholesale acquisition prices) and treatment of disease.
Economic data obtained from a US retrospective cohort analysis.
US dollars
Reference year was 2006

Setting

USA/secondary care

Results

Expected costs
Entecavir US$ 36 600
Lamivudine US$ 34 400
Expected QALYs
Entecavir 18.55
Lamivudine plus adefovir salvage 18.27
Expected incremental cost–effectiveness ratio (ICER) per QALY gained
Entecavir versus lamivudine US$ 7600 (95% CI 2500–19 100)
Entecavir versus lamivudine (all sensitivity analyses) range from US$ 5400 to
US$ 11 300
Combination therapy for naïve patients increased the costs without improving
the efficacy in comparison with entecavir monotherapy (dominant strategy).

Conclusion

Entecavir was a cost–effective alternative to lamivudine with adefovir salvage
or to combination therapy for previously untreated patients.

Comment on validity

Adequate study methodology and the clinical sources well reported. Overall,
the authors’ conclusions appear to be valid.
Funded by Bristol-Myers Squibb
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Wei 2013
Wei L, Hu S, Hou J, Liu G, Ren H, Duan Z, Xie Q, Fang X, Jia J. A novel estimation
of the impact of treatment with entecavir on long-term mortality, morbidity,
and health care costs of chronic hepatitis B in China. Value in Health Regional
Issues. 2013;2:48–56.

AIM

To estimate the relative value of entecavir as a first-line option at treatment
initiation and for different treatment durations for chronic hepatitis B in China

Intervention

Entecavir daily

Comparators

Available treatment options in China: (i) no treatment; (ii) short treatment
duration (1-year and 2-year entecavir treatment); and (iii) 5-year treatment
with either daily lamivudine, telbivudine or adefovir

Design

Cost–effectiveness

Analytical approach

Markov model
Time horizon: 35 years

Perspective

Health-care payer and patients’ out-of-pocket cost (reported as holistic by
authors)

Effectiveness data

Non-systematic review of literature (outcome: rates of progression, viral load,
resistance); data for risk of events at long term from a longitudinal cohort study
(REVEAL-HBV study).

Measure of benefit

Quality-adjusted life-years (QALYs)

Cost data

Direct health-care cost derived from the management of disease, drug
acquisition, and treatment for disease complications.
US dollars (conversion from Chinese Renminbi)
Reference year was 2010

Setting

China/secondary care

Results

Costs over the 35 years
Entecavir versus no treatment (savings in clinical management for per dose)
US$ 2.69 (95% CI 1.42–4.71)
Costs entecavir over 1, 2 and 5 years
Entecavir 5-year versus entecavir 1-year (savings in clinical management for per
dose)
US$ 2.33 (95% CI 1.04–4.16)
Entecavir 5-year versus entecavir 2-year (savings in clinical management for per
dose)
US$ 1.73 (95% CI 0.54–3.42)
Costs entecavir versus other treatments (5 years of treatment, horizon of 30
years)
Entecavir versus lamivudine (savings in clinical management for per dose)
US$ 1.81 (95% CI 0.68–2.57)
Entecavir versus lamivudine (savings in clinical management for per dose)
US$ 0.90 (95% CI 0.25–1.40)
Entecavir versus adefovir (savings in clinical management for per dose)
US$ 2.02 (95% CI 0.98–2.87)
QALYs (5 years of treatment, horizon of 30 years)
Entecavir 16.2
Telbivudine 15.6
Lamivudine 15.2
Adefovir 14.8
Entecavir (2-year treatment) 14.4
Entecavir (1-year treatment) 13.2
No treatment 11.6
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Conclusion

A treatment of 5 years of entecavir showed a favourable HBV outcome and had
the desired value compared with the alternatives.

Comment on validity

Adequate study methodology and analyses, lack in reporting some data.
Conclusions would be more valid if ICER available.
Funded by Bristol-Myers Squibb
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Yuan 2008
Yuan Y, Iloeje UH, Hay J, Saab S. Evaluation of the cost-effectiveness of
entecavir versus lamivudine in hepatitis BeAg-positive chronic hepatitis B
patients. J Manag Care Pharm. 2008;14:21–33.

AIM

To assess cost–effectiveness of entecavir in comparison with lamivudine in
naïve patients who were positive for hepatitis B e antigen and had not received
treatment

Intervention

Entecavir daily, adding adefovir if patients developed resistance

Comparators

Lamivudine daily, adding adefovir if patients developed resistance

Design

Cost–effectiveness analysis and cost–utility analysis

Analytical approach

Decision-tree model
Time horizon: 10 years

Perspective

US third-party payer

Effectiveness data

BEHoLD trial (included in the Liang 2012 review at PICO 3a); data for risk of
events in the long term from a longitudinal cohort study (REVEAL-HBV study).

Measure of benefit

Life-years saved (LYS)
Quality-adjusted life-years (QALYs)

Cost data

Study drugs costs and costs derived from treatment of complications related to
HBV
US dollars
Reference year was 2006

Setting

USA/secondary care

Results

QALY (gain)
Entecavir versus lamivudine 0.728 (at an ICER of US$ 2350)
LYS (gain)
Entecavir versus lamivudine 0.817 (at an ICER of US$ 2350)
Incremental cost–effectiveness ratio (ICER) per QALY
Entecavir versus lamivudine US$ 3230 (95% confidence interval: US$ 2312 to
US$ 4528)
Sensitivity analysis showed that 99% of simulations were below the value of
US$ 5000 per QALY
Increasing the treatment duration increased the cost–utility ratio (US$ 12 233
per QALY at 10 years), but all estimates were well below the threshold of
US$ 50 000 per QALY.
ICER per LYS
Entecavir versus lamivudine US$ 2877

Conclusion

Treatment of up to 10 years with entecavir was a cost–effective alternative to
lamivudine for the treatment of HBeAg-positive patients.

Comment on validity

Adequate study methodology and analyses, robust sensitivity analyses,
conclusions valid.
Funded by Bristol-Myers Squibb
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EXECUTIVE SUMMARY
OBJECTIVES
To critically summarize evidence to answer the following clinical question: what is the most
effective regimen for the management of treatment failure?

METHODS
We endorsed the methodology from the Cochrane Collaboration and the PRISMA statement
guidelines for conducting this systematic review.

Data sources
We searched the AHRQ National Guideline Clearinghouse, NHS Evidence Search, The Cochrane
Library, MEDLINE, EMBASE and LILACS up to June 2014.

Inclusion and exclusion criteria
Study design: we focused on the inclusion of existing relevant systematic reviews of clinical
trials as a first step, and also included original clinical trials when reviews were out of date, had
a poor methodology or did not cover the scope of the clinical question.
Population: HBsAg-positive adults previously treated with HBV regimens with a low barrier to
resistance (lamivudine, telbivudine or adefovir)
Intervention(s): continuation with add-on therapy or a switch to HBV treatment with highly
active medicines and with high barrier to resistance (tenofovir and entecavir)
Comparison(s): continuation of HBV treatment regimens with lamivudine, telbivudine or
adefovir
Outcomes: HBeAg seroconversion, HBsAg loss, undetectable HBV DNA, liver-related morbidity
(fibrosis, cirrhosis, end-stage liver disease), progression of liver disease, reversion of fibrosis
stage, mortality, severe adverse effects, and antiviral resistance.

Data extraction
Two reviewers independently screened the search results for eligibility, involving a third
reviewer when disagreements arose. We described the characteristics of each included study
in tables, and extracted the effect estimates from each included study for the main outcomes
to summarize the findings.

Assessment of risk of bias and quality of evidence
We used the AMSTAR assessment tool to assess the risk of bias from systematic reviews, and
the Cochrane Collaboration risk of bias tool when considering trials. We assessed the quality of
the body of evidence available for each important outcome using the GRADE methodology to
obtain a judgement about the extent to which we can be confident that the estimates of effect
are correct.

Data synthesis
For each relevant comparison, we developed a GRADE evidence profile to reflect the
judgements that allowed us to rate the quality of evidence for each outcome, and collect the
findings from included studies in the review (see “Evidence profiles” section). For each
outcome, we used estimates of effects from the newest systematic reviews, and
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complemented the results from these reviews with the findings from trials published out of
the range of the assessed reviews. We reported a narrative summary of the available effect
estimates in the literature for each outcome and each comparison of interest.

RESULTS
From the 4201 unique citations initially found, we excluded 1520 references based on title or
abstract review. We obtained 12 publications in full text for a detailed appraisal. After the
exclusion of seven studies, we used data from one systematic review (including five trials and
three non-randomized studies), and three original randomized trials.
All the included studies assessed the effects of entecavir in patients with chronic hepatitis B
(CHB) resistant to or with a partial response to lamivudine.

Entecavir compared to the combination of lamivudine plus adefovir
We obtained data from a systematic review that included five randomized trials and three
non-randomized studies, and an additional randomized trial.
The systematic review and the additional trial showed inconsistent results regarding virological
response. Overall, there were no differences between these options regarding ALT
normalization, HBeAg loss, HBeAg seroconversion or adverse reactions (low quality of the
evidence due to limitations in design and imprecision).

Entecavir compared to the continuation of lamivudine
We obtained data from two randomized trials.
The results from these trials showed that in patients with lamivudine resistance, switching to
entecavir, in comparison to continuing lamivudine therapy, is associated with a histological,
virological and biochemical improvement. Serological response (HBeAg loss or seroconversion)
was not consistent (low quality of the evidence due to limitations in design and imprecision).

Entecavir combined with adefovir compared to the continuation of lamivudine
combined with adefovir
We obtained data from one randomized trial that showed that the combination of entecavir
and adefovir reduced serum HBV DNA concentrations and resistance mutations. No
differences were observed between the compared schemes in terms of alanine
aminotransferase (ALT) normalization levels or the incidence of adverse events (moderate
quality of evidence due to imprecision).

CONCLUSIONS
In patients with resistance to lamivudine, switching to entecavir (with or without adefovir)
seems to be beneficial in terms of virological response and histological improvement.
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BACKGROUND
Chronic hepatitis B (CHB) infection is one of the most serious infections and a major risk factor
for deaths from cirrhosis and liver cancer (Ott 2012). Hepatitis B is a common infection that
has a global prevalence of 350 million cases (Lavanchy 2004). An estimated 100 million
hepatitis B carriers live in countries of the WHO-designated South-East Asia Region, where
approximately 300 000 deaths are attributed to hepatitis B annually (WHO 2011). The purpose
of this rapid systematic review was to assess the effectiveness of antiviral treatment for the
management of untreated adults with CHB in terms of liver-related morbidity (fibrosis,
cirrhosis, end-stage liver disease), progression of liver disease, reversion of fibrosis stage,
mortality, HBeAg seroconversion, HBsAg loss, undetectable HBV DNA, severe adverse effects
and antiviral resistance.

METHODS
For the development of this systematic review, we endorsed the methodology from the
Cochrane Collaboration (Higgins 2011a) and the guidelines in the PRISMA statement (Moher
2009).

PICO question
We obtained evidence to answer the following clinical question: what is the most effective
regimen for the management of treatment failure?

Eligibility criteria
STUDY DESIGNS: Following the guidance in the WHO Handbook for Guidelines Development
(WHO 2012), we focused on the inclusion of existing relevant systematic reviews as a first step
to develop the evidence synthesis. Our primary search focused on this type of study. When we
identified out-of-date reviews, those with a poor methodology or those that poorly covered
the scope of the clinical question, we limited the eligibility to findings from randomized
controlled trials (RCTs).
POPULATION: We included studies that considered treatment of HBsAg-positive adults
previously treated with HBV regimens with a low barrier to resistance (lamivudine, telbivudine
or adefovir). When possible, we extracted data for relevant subgroups (e.g. HIV status, HBeAg
status).
INTERVENTION(S): We focused on studies that assessed the continuation of therapy with an
add-on therapy or a switch to HBV treatment with highly active medicines, alone or in
combination, and a high barrier to resistance (tenofovir and entecavir).
COMPARISON(S): We considered trials comparing the above-mentioned drugs with the
continuation of HBV treatment regimens with a low barrier to resistance (lamivudine,
telbivudine or adefovir).
OUTCOMES: Although a specification of all the important outcomes is required during the
framing of clinical questions (Guyatt 2011b), we did not have such information from the
Guidelines Panel, and therefore collected data on the following list of outcomes: HBeAg
seroconversion, HBsAg loss, undetectable HBV DNA, liver-related morbidity (fibrosis, cirrhosis,
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end-stage liver disease), progression of liver disease, reversion of fibrosis stage, mortality,
serious adverse effects and antiviral resistance.

Search strategy
We initially mapped the evidence by performing a search for relevant guidelines, systematic
reviews or meta-analyses in the following sources:








AHRQ National Guideline Clearinghouse
NHS Evidence Search
AHRQ Effective Health Care Program
The Cochrane Library
MEDLINE
EMBASE
LILACS

In addition, we designed detailed search strategies focusing on the scope of the clinical
question of this review in MEDLINE, EMBASE and CENTRAL. At this step, we focused our
interest on systematic reviews and randomized trials not included in the relevant reviews
identified in the initial step.
We also checked the lists of all relevant studies identified during the eligibility process.
The designed search algorithms contained a combination of search terms and controlled
vocabulary thesaurus (MeSH, Emtree), detailed in Appendix 1.

Conduct of the review
ELIGIBILITY: The review was carried out by two review authors, involving a third author
whenever points of difference arose between the primary and secondary review authors.
We checked the results obtained from searches and included those references that met
population, intervention and comparison requirements. We confirmed the eligibility of
potentially relevant studies after obtaining a full copy of relevant articles.
DATA EXTRACTION: We described the charcateristics of each study included in the review
(irrespective of its design) in tables. We also extracted the effect estimates from each included
study for the main outcomes to summarize the findings from included studies.
RISK of BIAS: Each systematic review was assessed using the AMSTAR assessment tool (Shea
2009). After this assessment, some reviews judged initially as eligible were excluded due to
limitations in their design or execution (see Appendix 3).
When we considered clinical trials as the source of findings for this review, we assessed their
risk of bias with the Cochrane Collaboration tool (Higgins 2011b).
QUALITY OF THE EVIDENCE: We assessed the quality of the body of evidence available for
each important outcome using the GRADE methodology (Balshem 2011). We rated the quality
of evidence across each outcome of interest as high, moderate, low or very low, depending on
several criteria (study bias, consistency, directness, and precision of the estimates), which
were related to a judgement about the extent to which we can be confident that the estimates
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of effect are correct. For each relevant comparison, we developed a GRADE evidence profile to
reflect the judgements that allowed us to rate the quality of evidence for each outcome, and
collected the findings from included studies in the review (see “Evidence Profiles” section).

Evidence synthesis and findings report
The GRADE Working Group requires systematic reviews of the impact of alternative
management approaches on all patient-important outcomes for the optimal application of this
approach (Guyatt 2011). For this reason, the primary source of effect estimates for this
systematic review was the systematic reviews obtained from the eligibility process. For each
outcome, we used estimates of effects from the newest systematic reviews, which included
most studies. We complemented the results from these reviews with the findings from trials
published out of the range of the assessed reviews.
We report a narrative summary of the available effect estimates in the literature for each
outcome and each comparison of interest and, when possible, we specify estimates for
relevant subgroups of patients.

RESULTS
Search results and eligibility
We include a PRISMA flowchart to illustrate the eligibility process in this review (Appendix 2).
From a total of 4201 unique citations found from database searches, we removed 1331
duplicate records. From the 1531 records screened, we excluded 1520 citations based on title
or abstract review. Additionally, we identified a systematic review used for the development of
a NICE guideline on the diagnosis and the management of chronic hepatitis B (NICE 2013). We
obtained 12 citations in full text for a detailed appraisal: eight systematic reviews and four
RCTs. We used this report as a source for original studies. The systematic review had a search
up to October 2012, and limited its inclusion criteria for the clinical question addressed in this
systematic review to systematic reviews or phase III clinical trials with a minimum of 50
included patients and 1-year treatment duration (NICE 2013, Appendices C and D). Besides
this, the review restricted the eligibility to studies published in English. We obtained from this
report the citation for one of the eligible trials (Lim 2012).
After a detailed assessment of these publications, we excluded seven studies. One review did
not assess an intervention eligible for this systematic review (compared adevofir with adevofir
combined with lamivudine; Chen 2012). Two systematic reviews did not include resistant
patients (Liang 2013, Liu 2014). Two further reviews had a low AMSTAR score, and did not
address accurately the assessment of the risk of bias from included studies (Zhao 2011, Wang
2013) (the detailed AMSTAR scores are given in Appendix 3). We excluded one review that
overlapped with the systematic review of Huang 2013 (Almeida 2010). Finally, we excluded a
summary of a health technology assessment (Jones 2010).
Therefore, the findings of our systematic review are based on the data obtained from one
systematic review (five trials and three non-randomized controlled studies) (Huang 2013) and
four randomized trials, one of them retrieved from the NICE 2013 report (Lim 2012, Heo 2012).
The included studies assessed different comparisons in patients with CHB resistant to or with a
partial response to lamivudine:
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entecavir compared to the combination of lamivudine plus adefovir (Huang 2013, Yim
2013);
 entecavir compared to the continuation of lamivudine (Sherman 2006 and 2008, Heo
2012);
 entecavir combined with adefovir compared to continuation with lamivudine plus
adefovir in patients who were treated for at least 24 weeks with lamivudine plus
adefovir (Lim 2012).

Effect of interventions
Entecavir compared to the combination of lamivudine plus adefovir in lamivudineresistant patients (Evidence profile 1)
A systematic review included five RCTs and three non-randomized studies conducted in China
and South Korea, which compared entecavir to the combination of lamivudine plus adefovir in
patients with lamivudine-resistant CHB after 48 weeks (Huang 2003). Based on the results
from the RCTs, the review did not show differences between the treatment schemes for the
assessed outcomes: undetectable HBV DNA (four studies RR 0.96; 95% CI 0.81–1.14), ALT
normalization (five studies RR 1.00; 95% CI 0.94–1.05), hepatitis B e antigen loss (two studies,
RR 0.82; 95% CI 0.18–3.71), HBeAg seroconversion (RR 0.92; 95% CI 0.61–1.39), virological
breakthrough (RR 0.18; 95% CI 0.03–0.98), and adverse reactions (RR 1.30; 95% CI 0.61–2.78).
The quality of evidence for these outcomes was low or very low due to limitations in study
design and imprecision in the results. All the trials included in Huang 2013 were open and
showed limitations regarding their random sequences. Furthermore, the effect estimates
reported in the review were obtained from randomized and non-randomized trials.
An additional open-label RCT (Yim 2013) also performed in Korea included 219 CHB patients
with lamivudine resistance who received a combination of lamivudine plus adefovir or
entecavir. The study showed that combination treatment significantly improved the virological
response (primary end-point: decrease in HBV DNA to <60 IU/mL at 24 months). The treatment
combination also improved other secondary end-points such as the degree of HBV DNA
reduction, mean HBV DNA levels or the number of patients with treatment non-response,
resistance or virological breakthrough. The quality of evidence for these outcomes was low or
very low due to limitations in study design and imprecision in the results.

Entecavir compared to the continuation of lamivudine in patients with a partial
response to lamivudine (Evidence profile 2)
One international, multicentric RCT (BEHoLD trial, Sherman 2006 and 2008) included 286
HBeAg-positive CHB patients refractory to lamivudine treatment to continue with lamivudine
therapy or switch to entecavir. The publication from Sherman 2006 gives results at 48 weeks,
whereas the publication from Sherman 2008 gives results at 96 weeks.
At 48 weeks, entecavir showed a significant histological improvement (defined as a 2 or more
points decrease in the Knodell necroinflammatory score and no worsening of the Knodell
fibrosis score). Entecavir also improved virological outcomes (mean change in HBV DNA and
the proportion of patients with HBV DNA less than 300 copies/mL), biochemical outcomes
(proportion of patients with ALT normalization) and serological outcomes (rates of HBeAg
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loss). The benefit of entecavir over lamivudine in patients with HBV DNA less than 300
copies/mL and with ALT normalization was maintained over 96 weeks. At 96 weeks, entecavir
was also associated with higher rates of HBeAg seroconversion. There were no differences
between both options in the number of patients who discontinued due to adverse events. The
quality of evidence for these outcomes was moderate due to imprecision in results.
One further trial compared results in a group of patients who had a partial response to
lamivudine and switched to entecavir with another group of patients who continued with
lamivudine (N=72; Heo 2012). A significantly larger proportion of patients who switched to
entecavir achieved undetectable HBV DNA compared to those who continued with lamivudine
(RR 5.92; 95% CI 2.29–15.32), and normalized serum ALT (RR 1.37; 95% CI 1–1.88). The trial did
not show differences in terms of HBeAg loss (RR 3.09; 95% CI 0.67–14.25) or HBeAg
seroconversion (RR 3.09; 95% CI 0.34–28.25). No patient showed HBsAg loss during the study.
The trial reported that one patient assigned to entecavir developed renal cell carcinoma. The
quality of evidence for these outcomes was low to very low due to limitations in the study
design (open trial with a large proportion of patients in the control group lost to follow up) and
imprecision in results.

Entecavir combined with adefovir compared to the continuation of lamivudine
combined with adefovir in patients with a partial response to lamivudine (Evidence
profile 3)
One trial compared results in a group of patients who had a partial response to lamivudine and
switched to a combination of entecavir and adefovir with another group of patients who
continued a combination of lamivudine and adefovir (N=90; Lim 2012). Patients had to have
been treated previously with lamivudine and adefovir for at least 24 weeks. The combination
of entecavir and adefovir was significantly better at reducing serum HBV DNA concentrations
than the combination of lamivudine and adefovir (RR 6.50; 95% CI 1.56 to 27.17) and
resistance mutations to adefovir or entecavir (RR 0.20; 95% CI 0.06 to 0.64). The quality of
evidence was moderate due to imprecision. The trial did not show differences between the
compared schemes in terms of ALT normalization levels (RR 1.30; 95% CI 0.86 to 1.96), HBeAg
loss (RR 5.25; 95% CI 0.26 to 106.01), or the incidence of adverse events (RR 1.05; 95% CI 0.69
to 1.58) and serious adverse events (RR 1.00; 95% CI 0.15 to 6.69).

CONCLUSIONS
There is moderate-to-low quality evidence that in patients with resistance to lamivudine,
switching to entecavir (with or without adefovir) seems to be beneficial in terms of virological
response and histological improvement.
The confidence in the effect estimates obtained from the literature suffered from two main
limitations; limitations in their design or execution, with problems regarding the concealment
of allocation sequences and blinding, and small sample sizes and/or a small number of events
(imprecise results).

Main findings and quality of the evidence per comparison


Entecavir compared to the combination of lamivudine plus adefovir in lamivudine-resistant
patients. A systematic review and an additional RCT showed inconsistent results regarding
virological response. Overall, there were no differences between these options regarding
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ALT normalization, HBeAg loss, HBeAg seroconversion or adverse reactions. The quality of
the evidence for the outcomes included was low to very low due to limitations in design
and imprecision.


Entecavir compared to the continuation of lamivudine in patients with a partial response to
lamivudine. Two RCTs showed that in patients with lamivudine resistance, switching to
entecavir, in comparison to continuing with lamivudine therapy, is associated with
histological, virological and biochemical improvement. Serological response (HBeAg loss or
seroconversion) was not consistent. The quality of the evidence for the outcomes included
was moderate to low due to limitations in design and imprecision.

 Entecavir combined with adefovir compared to the continuation of lamivudine combined
with adefovir in patients with a partial response to lamivudine. One trial compared
patients who switched from a combination of lamivudine plus adefovir to entecavir plus
lamivudine, with patients who continued with lamivudine plus adefovir. The combination
of entecavir and adefovir reduced serum HBV DNA concentrations and resistance
mutations. The quality of evidence from the outcomes included was moderate due to
imprecision. No differences between the compared schemes in terms of ALT normalization
levels or the incidence of adverse events were observed.
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CHARACTERISTICS OF INCLUDED STUDIES
HUANG 2013
Study ID
Objective
Methods

Study characteristics

Intervention (N)
Control (N)
Outcomes with effect
estimates

Huang 2013
To assess the efficacy of lamivudine plus adefovir compared with
entecavir in patients with lamivudine-resistant CHB
8 studies (5 randomized clinical trials and 3 non-randomized clinical
trials); meta-analysis performed
Inclusion criteria
Regardless of sex, age, and race, patients with CHB by HBV infection
(detectable HBV DNA according to polymerase chain reaction [PCR]
analysis)
Exclusion criteria
Other hepatitis virus infections, hepatocellular carcinoma (HCC),
decompensated liver disease, concomitant renal failure, and previous
liver transplant
Country: not stated
Study setting: not stated
Study size: 696
Funding source: not stated
Study population: persons with lamivudine-resistant CHB
Age (mean): not stated
Sex (% male): not stated
Ethnicity: not stated
Follow up: 48 weeks
Lamivudine plus adefovir (355)
Entecavir (341)
1. Undetectable HBV DNA at 48 weeks
Original pool (RCTs and cohort studies) intervention: 54.89% versus
control: 53.40%
RR 0.99 (95% CI 0.90 to 1.10; I-squared: 40%)
Pool RCTs only intervention: 62.6% versus control: 71.8%
RR 0.96 (95% CI 0.81 to 1.14; I-squared: 47%)
2. ALT normalization at 48 weeks
Original pool (RCTs and cohort studies) intervention: 73.77% versus
control: 78.57%
RR 0.94 (95% CI 0.86 to 1.01; I-squared: 54%)
Pool RCTs only intervention: 80.3% versus control: 84.8%
RR 1.00 (95% CI 0.94 to 1.05; I-squared: 9%)
3. Hepatitis B e antigen loss
Original pool (RCTs and cohort studies) intervention: 13.53% versus
control: 23.62%
RR 0.85 (95% CI 0.28 to 1.20; I-squared: 36%)
Pool RCTs only intervention: 13.1% versus control: 19.5%
RR 0.82 (95% CI 0.18 to 3.71; I-squared: 66%)
4. HBeAg seroconversion at week 48
Original pool (RCTs and cohort studies) intervention: 14.69% versus
control: 17.22%
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RR 0.85 (95% CI 0.57 to 1.26; I-squared: 0%)
Pool RCTs only intervention: 13.1% versus control: 19.5%
RR 0.92 (95% CI 0.61 to 1.39; I-squared: 0%)
5. Virological breakthrough at week 48
Original pool (RCTs and cohort studies) intervention: 2.17% versus
control: 11.67%
RR 0.23 (95% CI 0.09 to 0.59; I-squared: 50%)
Pool RCTs only intervention: 1.4% versus control: 12.3%
RR 0.18 (95% CI 0.03 to 0.98; I-squared: 0%)

Results (as reported in the
abstract)

AMSTAR rating
Comments

6. Adverse reactions in 48 weeks
Original pool (RCTs and cohort studies) intervention: 12.61% versus
control: 11.11%
RR 1.28 (95% CI 0.54 to 2.99; I-squared: 0%)
Pool RCTs only intervention: 17.3% versus control: 13.3%
RR 1.30 (95% CI 0.61 to 2.78)
There was no significant difference between comparison groups
regarding undetectable hepatitis B virus DNA levels, alanine
aminotransferase normalization, hepatitis B e antigen loss, hepatitis B e
antigen seroconversion, and adverse reactions.
Virological breakthrough was higher in the entecavir group than in the
lamivudine plus adefovir group.
5/3/3
The teamwork conducted a meta-analysis excluding observational
studies.
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Reference

Objective
Outcomes of interest

AMSTAR rating

Huang ZB, Zhao SS, Huang Y, Dai XH, Zhou RR, Yi PP, et al. Comparison of the
efficacy of lamivudine plus adefovir versus entecavir in the treatment of
lamivudine-resistant chronic hepatitis B: a systematic review and metaanalysis. Clin Ther. 2013;35:1997–2006.
To assess the efficacy of lamivudine plus adefovir compared with entecavir in
patients with lamivudine-resistant CHB
Primary
Virological, biochemical and serological responses,
and safety profile
Secondary
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating
5/3/3/0 points, respectively.
(overall score)

x

x

x

x

x
x

x
x

x

x

x

(Yes/no/Can’t A/NA)
Comments

1. Randomized and non-randomized clinical trials.
2. Outcomes were not classified as primary or secondary, and main clinical
outcomes with exception of adverse events were not included.
Methodological quality was measured using the Cochrane Collaboration and
Newcastle–Ottawa scales.
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3. Potential sources of support of the included studies were not reported.
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LIM 2012
Study ID
Reference

Lim 2012
Lim YS, Lee JY, Lee D, Shim JH, Lee HC, Lee YS, Suh DJ. Randomized trial of
entecavir plus adefovir in patients with lamivudine-resistant chronic hepatitis
B who show suboptimal response to lamivudine plus adefovir. Antimicrob
Agents Chemother. 2012;56:2941–7.

Objective

To compare the efficacy of switching to entecavir plus adefovir with
continuation of lamivudine plus adefovir in patients with lamivudineresistant HBV who show a suboptimal response to ongoing treatment with
lamivudine plus adefovir
Design: randomized open-label clinical trial
Number of participating centres: 1
Country: 1 (Korea)
Setting/s: patients with lamivudine-resistant HBV
Inclusion criteria:
1. Both genders
2. Aged 16 to 75 years
3. Positive for serum HBV surface antigen (HBsAg) for at least 6 months and
positive or negative for hepatitis B virus e antigen (HBeAg)
4. Well-preserved liver function (Child–Pugh–Turcotte score ≤6) and no
history of ascites, variceal bleeding or encephalopathy.

Methods

Participants and
baseline characteristics
(as it appears in the
original publication)

Exclusion criteria:
1. Previous or current hepatocellular carcinoma;
2. Had received prior treatment with an antiviral agent other than lamivudine
and/or adefovir;
3. Coinfected with HCV, HDV or HIV;
4. Had a serum creatinine concentration of >1.5 mg/dL;
5. Concurrent use of systemic corticosteroids or other immunosuppressive
agents;
6. History of alcohol or substance abuse;
7. Pregnant, breastfeeding or planning to become pregnant;
8. Concurrent liver diseases, prior organ transplantation or a history of
malignancy within 3 years.
No. of participants randomly assigned to each group:
Entecavir plus adefovir (45)
Lamivudine plus adefovir (45)
Intervention
Comparison
Age (mean-years):
44.9±11.4
48.8±11.4
Weight:
Not stated
Not stated
Gender (male %):
73.3
75.6
Serum HBV DNA
4.40 (3.59 to 5.18) 4.60 (3.93 to 5.25)
(log10 median
copies/mL)
Serum ALT (median; 28 (19 to 40)
33 (25 to 47)
IQR, IU/L)
HBeAg positive
86.7
91.1
Previous lamivudine 12 (7 to 39)
17 (6 to 37)
plus adefovir
therapy, median
(interquartile range
[IQR]) months
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Previous LAM
therapy
Previous cirrhosis
Ethnicity
Lamivudine
resistant mutation
no. (%)
rtM204V/I +
rtL180M
rtM204V/I
rtA181T + rtL180M
Adefovir resistance
mutation no. (%)
rtA181T,V +
rtN236T
rtA181T + rtN236T
rtA181V + rtN236T
rtA181T
rtA181V

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

Not stated
31.1%
100%

Not stated
28.9%
Korean
100%

31

33

14

11

0
7 (15.6%)

1
12 (26.7%)

0

3

2

3

3

0

1
4
1
2
Entecavir plus adefovir (45)
Lamivudine plus adefovir (45)
52 weeks
Primary:
1. Serum HBV DNA (concentration of <60 IU/mL)
Intervention: 28.88% versus control: 4.44%
RR 6.50 (95% CI 1.56 to 27.17; P=0.01)
Secondary
1. Serum HBV DNA concentrations over time
Intervention: 45 participants versus control: 45 participants
MD 1.60 (95% CI 1.15 to 2.05; P=0.00001)
2. ALT normalization levels
Intervention: 57.77% versus control: 44.44%
RR 1.30 (95% CI 0.86 to 1.96; P=0.21)
3. HBeAg loss
Intervention: 5.12% versus control: 0%
RR 5.25 (95% CI 0.26 to 106.01; P=0.28)
4. Resistance mutations to adefovir or entecavir
Intervention: 6.66% versus control: 33.33%
RR 0.20 (95% CI 0.06 to 0.64; P=0.007)
5. Any adverse event
Intervention: 51.1% versus control: 48.9%
RR 1.05 (95% CI 0.69 to 1.58; P=0.83)

Conclusions
(as reported in the
abstract)

6. Serious adverse events
Intervention: 4.4% versus control: 4.4%
RR 1.00 (95% CI 0.15 to 6.79; P=1.00)
Entecavir plus adefovir combination therapy provides superior virological
response and favourable resistance profiles, compared with the continuing
lamivudine plus adefovir combination, in patients with lamivudine-resistant
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HBV who fail to respond to lamivudine plus adefovir combination therapy.

Risk of bias
Bias
Random sequence
generation

Allocation concealment
Blinding of participants
and personnel
Blinding of outcome
assessment
Incomplete outcome
data

Low
x

Judgement
High
Unclear

Support
“…simple randomization procedures using a
block size of 6 generated by an independent
statistician. After the research nurse had
obtained the patient's consent, she
telephoned the statistician, who was
independent of the recruitment process, for
allocation consignment” (page 2942).

x
x

Open trial
x

x

“All patients completed 52 weeks of
treatment, and no patient was lost to follow
up during 52 weeks of treatment after
randomization” (page 2942).

Selective reporting

x

Other bias
Source of funding

Industry bias
This study was funded by Bristol-Myers Squibb, which also provided the
study drugs (lamivudine, adefovir, and entecavir). Bristol-Myers Squibb was
permitted to review the manuscript and suggest changes but had no role in
study design, data collection, analysis, decision to publish, or preparation of
the manuscript. The final decision on content was exclusively retained by the
authors.

Comments

Many authors including the corresponding author had received grant support
from GlaxoSmithKline and Bristol-Myers Squibb, consulting fees from Roche,
and lecture fees from Bristol-Myers Squibb and Merck Sharp & Dohme.
Primary outcome: change in serum HBV DNA.
Secondary outcome: clinical response changes in clinical disease by Child–
Pugh–Turcotte score, safety and tolerability, seroconversion from HBeAgpositive to HBeAg-negative and HBeAg-positive; alanine aminotransferase,
HBV DNA.
Many authors have received honoraria of drug companies.
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HEO 2012
Study ID
Reference

Objective

Methods

Heo 2012
Heo J, Park JY, Lee HJ, Tak WY, Um SH, Kim do Y, et al. A 96-week randomized
trial of switching to entecavir in chronic hepatitis B patients with a partial
virological response to lamivudine. Antivir Ther. 2012;17:1563–70.
To investigate the antiviral efficacy, safety and tolerability of switching to
entecavir versus maintaining lamivudine in CHB with a partial virological
response to lamivudine
Design: randomized clinical trial
Number of participating centres: 5
Country: Korea.
Inclusion criteria:
1. Aged ≥18 years
2. Chronic hepatitis B eAg-positive persons treated with lamivudine for ≥6
months
3. HBV DNA ≥60 IU/mL
4. ALT <10 x ULN with no evidence of HCC

Participants and
baseline characteristics
(asit appears in the
original publication)

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

Exclusion criteria:
1. Treated with other antiviral drugs in combination with lamivudine
2. Serological evidence of coinfection with HCV, HIV or HDV
3. Decompensated liver disease
4. Pregnant and breastfeeding women
5. Evidence of M204V/I mutations in YMDD
No. of randomly assigned participants to each group: 72 (36 by comparison
group)
Intervention
Comparison
Age (mean, range):
43 (19 to 68)
43 (24 to 91)
Weight:
Not stated
Not stated
Gender (male %):
50
63.9
Serum HBV DNA
4.55
4.66
(mean, log 10 IU/mL
(±SE))
Serum ALT (mean;
37.1 (35.5)
32.6 (16.1)
(±SE))
Previous IFN
Not stated
Not stated
therapy
Previous LAM
Yes
Yes
therapy
Previous cirrhosis
22.2%
22.2%
Ethnicity
Korean
Korean
Genotype
0%
0%
resistance
Entecavir (36)
Lamivudine (36)
96 weeks
Undetectable HBV DNA <60 IU/mL
Intervention: 67.6% versus control: 11.4%
RR 5.92 (95% CI 2.29 to 15.32; P=0.0002)
Serum ALT normalization
At 48 weeks
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Intervention: 86% versus control: 61.5%
RR 1.37 (95% CI 1.00 to 1.88)
At 96 weeks
Intervention: 85.2% versus control: not reported
HBeAg loss
Intervention: 17.6% versus control: 5.7%
RR 3.09 (95% CI 0.67 to 14.25; P=0.15)
HBeAg seroconversion
Intervention: 8.8% versus control: 2.9%
RR 3.09 (95% CI 0.34 to 28.25; P=0.32)
HBsAg loss
Intervention: 0% versus control: 0%

Conclusions
(as reported in the
abstract)
Risk of bias
Bias
Random sequence
generation
Allocation concealment

Safety
Both comparison drugs were generally well tolerated. There was a nonserious adverse event. One patient assigned to the entecavir group
developed renal cell carcinoma.
Switching to entecavir in patients with a partial virological response to
lamivudine resulted in increased virological efficacy and lower rates of
antiviral resistance than maintaining lamivudine.

Low
x

Judgement
High
Unclear

Support
Computer-generated number (page 1564)

X

Blinding of participants
and personnel
Blinding of outcome
assessment
Incomplete outcome
data

x

Open label

x
x

Analysed in lamivudine group: 11/36
Analysed in entecavir group: 34/36

Selective reporting

x

Source of funding

1. Bilateral International Collaborative R&D Program from Ministry of
Knowledge Economy and the Korean Health-care Technology R&D, Ministry
for Health and Welfare, Republic of Korea
2. Bristol-Myers Squibb
RCT shows a high risk of attrition. Potential industry bias.

Comments
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Sherman 2006 – Sherman 2008
Study ID

BEHoLD AI463026 (Sherman 2006 – Sherman 2008)
Sherman M, Yurdaydin C, Sollano J, Silva M, Liaw YF, Cianciara J, BoronKaczmarska A, Martin P, Goodman Z, Colonno R, Cross A, Denisky G, Kreter B,
Hindes R; AI463026 BEHoLD Study Group. Entecavir for treatment of
lamivudine-refractory, HBeAg-positive chronic hepatitis B. Gastroenterology.
2006;130:2039–49.

Objective

To assess the efficacy, safety, and resistance profile of entecavir through 96
weeks of treatment in HBeAg-positive chronic HBV patients who were
refractory to current lamivudine treatment
Design: phase III, double-blind, double-dummy, randomized trial
Country/ies: 84 sites: in North America (28), South America (5), Europe and
the Middle East (28), Australia (6), and Asia (17)
Inclusion criteria:
Evidence of chronic hepatitis upon liver biopsy;
HBsAg-positive;
16 years or older;
Receiving ongoing lamivudine therapy;
refractory to treatment;
ALT levels 1.3 to 10 times ULN;
HBV DNA levels ≥3.0 MEq/mL;
Compensated liver function (total serum bilirubin ≤2.5 mg/dL);
Prothrombin time ≤3 seconds longer than INR ≤1.5;
Serum albumin ≥3.0 g/dL;
No history of variceal bleeding, ascites requiring diuretics or paracentesis, or
encephalopathy;
Exclusion criteria:
Coinfection with HCV, HDV, HIV;
Other liver diseases;
Prior therapy with a nucleos(t)ide analogue (NA) with activity against HBV
other than lamivudine for ≥12 weeks duration or given within 6 months prior
to randomization;
Use of interferon-α or thymosin-α1 within 6 months prior to randomization;
α-fetoprotein (AFP) >100 ng/mL;
Prior treatment with entecavir.

Methods

Participants and
baseline characteristics
(as it appears in the
original publication)

No. of randomly assigned participants to each group: 286
Intervention: switch from lamivudine to entecavir 1 mg daily (N=141)
Control: lamivudine continuation 100 mg daily (N=145)
ETV (N=141)
Age
Sex (male/%)
Region
(Europe/Asia/America)
Genotype (A/B/C/D/F) %
HBeAg-positive at baseline
Baseline HBV DNA
log10 copies/mL,

38 (16–74)
105 (74)
62 (44) / 35 (25) /
44 (31)
26/16/19/32/3
136 (96%)
9.48±1.81

Lamivudine
(N=145)
40 (17–70)
112 (77)
72 (50) / 36 (25) /
37 (26)
22/12/19/39/2
142 (98%)
9.24±1.56
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mean±SD
Baseline ALT, U/L
mean±SD
Knodell necroinflammatory
score
Knodell fibrosis score
Bridging fibrosis (%)
Cirrhosis (%)
Prior interferon (%)

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

123.9±109.72

131.9±165.11

6.5±3.23

6.5±3.41

1.7±1.19
23
10
74 (52%)

1.8±1.18
31
6
80 (55%)

Entecavir 1 mg daily for a minimum of 52 weeks
Lamivudine 100 mg daily for a minimum of 52 weeks
48 and 96 weeks
Sherman 2006 included results at 48 weeks on histological, virological,
biochemical, serological and safety end-points. Sherman 2008 included the
results at 96 weeks on virological, biochemical, serological and safety endpoints.
Results at 48 weeks (Sherman 2006)
Histological improvement (≥2-point decrease in the Knodell
necroinflammatory score and no worsening of the Knodell fibrosis score on
week 48 liver biopsy specimen compared with baseline)
Entecavir 55% (68/141) vs lamivudine 28% (32/145)
Difference interval 27.3 (97.5%CI 13.6 to 40.9; P<0.0001)
Achievement of a composite end-point (HBV DNA <0.7 MEq/mL and ALT
<1.25 x ULN at week 48)
Entecavir 55% (77/141) vs lamivudine 4% (6/145) (P<0.0001)
Primary safety end-point: discontinuation of medication due to adverse
events
Entecavir 1% (2/141) vs lamivudine 7% (10/145) NS
Mean log10 change from baseline in serum HBV DNA
Entecavir – 5.11 log10 copies/mL vs lamivudine – 0.48 log10 copies/mL
(P<0.0001)
Proportion of patients with HBV DNA <300 copies/mL
Entecavir 19% (27/141) vs lamivudine 1% (1/145) (P<0.0001)
Decrease of ≥1 point in the Ishak fibrosis score
Entecavir 34% (42/141) vs lamivudine 16% (19/145)
Difference interval 6.8 to 28.2 (P=0.0019)
Rates of HBeAg loss
Entecavir 10% (14/141) vs lamivudine 3% (5/145) (P=0.0278)
Rates of HBeAg seroconversion
Entecavir 8% (11/141) vs lamivudine 3% (4/145) (P=0.06)
Proportions of patients with ALT normalization (ALT <1.25 x ULN)
Entecavir 61% (86/141) vs lamivudine 15% (22/145) (P<0.0001)
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Resistance
Virological rebound because of entecavir resistance substitutions occurred in
2 of 141 of entecavir-treated patients, and genotypic evidence of resistance
was detected in 10 patients.
Results at 96 weeks (Sherman 2008)
Proportion of patients with HBV DNA <300 copies/mL
Entecavir 30% (42/141) vs lamivudine <1% (1/145) (P<0.0001)
Proportions of patients with ALT normalization (ALT<1.25x ULN)
Entecavir 85% (120/141) vs lamivudine 29% (42/145) (P<0.0001)
Rates of HBeAg seroconversion
Entecavir 16% (22/141) vs lamivudine 4% (6/145) (P=0.0012)
Conclusions
(as reported
abstract)

in

the

In patients with lamivudine-refractory chronic hepatitis B, switching to
entecavir provides superior histological improvement, viral load reduction,
and ALT normalization compared with continuing lamivudine, with a
comparable adverse event profile.

Risk of bias
Bias
Random
sequence
generation
Allocation concealment

Low
X

Judgement
High
Unclear

Support
Centrally using an interactive voice response
system

X

Blinding of participants
and personnel

X

Blinding of
assessment

outcome

X

Incomplete
data

outcome

X

Selective reporting

X

Source of funding

Bristol-Myers Squibb

Investigators, patients, and study sponsor
were blinded to results and treatment
assignment.
Paired baseline and week 48 biopsy
specimens were assessed by a central
histopathologist who was blinded to
treatment assignment and sample sequence.
ITT modification: randomized patients who
received at least 1 dose of study medication
Planned sample size of 135 patients per group
provided 90% power to detect superiority of
entecavir to lamivudine.
8 patients in entecavir and 19 in lamivudine
did not complete treatment, but were
available for analysis.
All outcomes planned, reported
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YIM 2013
Study ID

ACE study (Yim 2013) NCT00531167
Yim HJ, Seo YS, Yoon EL, Kim CW, Lee CD, Park SH, Lee MS, Park CK, Chae HB,
Kim MY, Baik SK, Kim YS, Kim JH, Lee JI, Lee JW, Hong SP, Um SH. Adding
adefovir vs. switching to entecavir for lamivudine-resistant chronic hepatitis
B (ACE study): a 2-year follow-up randomized controlled trial. Liver Int.
2013;33:244–54.

Objective

To compare the combination of adefovir and lamivudine versus entecavir
monotherapy for the optimal management of lamivudine-resistant CHB
patients

Methods

Design: Prospective, open-label, randomized trial
Country/ies: Nine hospitals in Korea
Inclusion criteria:
CHB patients for more than 6 months
Age over 16 years
Lamivudine resistant after at least 6 months of treatment
HBeAg-positive or -negative
DNA level over 20 000 IU/mL
Serum ALT above 1.5 times ULN
Compensated liver disease (Child–Pugh–Turcotte score ≤7)
Prolongation of prothrombin time ≤3 s
Serum albumin >3 g/dL
Total bilirubin <2.5 mg/dL
No history of variceal bleeding, ascites or hepatic encephalopathy
Exclusion criteria:
Predefined laboratory abnormalities (serum phosphorus level <2.4 mg/dL;
serum creatinine level >1.5 mg/dL, creatinine clearance <50 mL/min,
absolute neutrophil count <1000 cells/mL, haemoglobin level <10 g/dL)
Patients with history of treatment with interferon-alpha, thymosin-alpha1, or
nucleos(t)ide analogues other than lamivudine
Organ transplantation
Coinfection with HCV, HDV, HIV
Pregnant or breastfeeding women
HCC or uncontrolled malignant diseases

Participants
and
baseline characteristics
(as it appears in the
original publication)

No. of randomly assigned participants to each group:
Intervention: ADV + LMV combination (N=110)
Control: ETV 1 mg daily (N=109)

Age
Sex (% male)
Genotype (A/B/C/D)
HBeAg-positive at baseline
Duration of lamivudine
(days)
Baseline HBV DNA

ADV+LMV
combination
(N=110)
43.7±12.2
70.0%

ETV
(N=109)

79.1%
30.6±17.6

77.1%
34.5±22.0

7.05±1.07

6.90±1.04

45.3±11.1
72.5%
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log10 copies/mL,
mean±SD (min; max)
Baseline ALT, U/L
mean±SD (min; max)

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

223.7±202.0

183.94±149.8

Entecavir 1 mg daily (N=109)
Adefovir combined with lamivudine (N=110)
24 months
Primary outcome
Virological response (decrease in HBV DNA to <60 IU/mL) at month 24
Per protocol analysis: ADV + LMV combination 56.6% (51/90) vs ETV 40%
(36/90) (P=0.025)
ITT analysis: ADV + LMV combination 46.4% (51/110) vs ETV 33% (36/109)
(P=0.044)
Virological response rates were not significantly different between the two
therapies in HBeAg-positive patients (44.9% vs 35.7%, P=0.268) or in patients
with high baseline HBV DNA (≥7 log IU/mL) (40.7% vs 31.3%, P=0.320) at
month 24
Secondary outcomes
HBV DNA reduction
Degree of HBV DNA reduction was significantly greater in the adefovir–
lamivudine combination group compared with the entecavir group through
24 months (data not shown)
Mean HBV DNA levels
Significantly lower in the combination group (data not shown)
ALT normalization (≤45 IU/L)
ADV + LMV combination 95.6% (86/90) vs ETV 88.9% (80/90) (P=0.063)
HBeAg seroconversion
ADV + LMV combination 11.8% (8/68) vs ETV 14.1% (10/71) (P=0.684).
Treatment non-response (defined by decrease in HBV DNA less than 2 log10
IU/mL from the baseline at 6 months of treatment)
ADV + LMV combination 2.0% (2/90) vs ETV 13.7% (14/90) (P=0.002).
Resistance
ADV + LMV combination 9.2% vs ETV 24.6% (P=0.005)
Virological breakthrough
ADV + LMV combination 2.0% vs. ETV 17.6% (P<0.001)
HCC
ADV + LMV combination 4/90 vs ETV 1/90 (P=0.368). All patients had
underlying cirrhosis at baseline.
Adverse events
Increase in serum creatinine >1.5 mg/dL above the normal range or to 1.5
times of baseline
ADV + LMV combination 3/90 vs ETV 0/90 (P=0.247).

Conclusions
(as reported
abstract)

in

the

Adefovir–lamivudine combination provides significantly higher antiviral
efficacy and the lower resistance rate compared with entecavir monotherapy
in the management of lamivudine-resistant CHB. However, it had limited
efficacy in HBeAg-positive patients or in patients with high baseline HBV
DNA.

Risk of bias
Bias
Low

Judgement
High
Unclear

Support

24

Random
sequence
generation
Allocation concealment

Blinding of participants
and personnel
Blinding of outcome
assessment
Incomplete
outcome
data

Selective reporting
Source of funding

X

X

Random tables were generated by n Query
Advisor program
Serially numbered sealed envelopes, which
were prepared by a statistician using blocks of
permuted treatment assignments; stratified
by study site
Open trial

X

Open trial

X

X

Per protocol analysis was planned to be
performed as the main analysis, ITT for
primary outcome
At least 109 patients were needed in each
group for final analysis to have 80% power
after 24 months of follow up assuming 21% of
difference in the primary end-point, and a
20% drop out rate.
18 patients from combined treatment vs 17
from entecavir lost to follow up
X
All outcomes reported in the protocol
reported as study results
Ministry of Health and Welfare, Republic of Korea (A 102065)
Partly by a research fund from Glaxo-Smith-Kline
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EVIDENCE PROFILES
1. Entecavir compared to the combination of lamivudine plus adefovir in lamivudine-resistant patients (Huang 2013)
Quality assessment

No. of patients

Effect

Quality
No. of
Risk of
Other
Adefovir plus
Relative
Design
Inconsistency Indirectness Imprecision
Entecavir
Absolute
studies
bias
considerations lamivudine
(95% CI)
Undetectable hepatitis B virus DNA (follow up 48 weeks; assessed with: not stated)
1
3
4
randomized serious no serious
no serious
serious
none
117/187
122/170 RR 0.96 29 fewer per 1000
2
trials
inconsistency
indirectness
(62.6%)
(71.8%) (0.81 to (from 136 fewer to LOW
1.14)
100 more)
Alanine aminotransferase normalization level (follow up 48 weeks; assessed with: not stated)
1
3
5
randomized serious no serious
no serious
serious
none
183/228
178/210 RR 1.00 0 fewer per 1000
4
trials
inconsistency
indirectness
(80.3%)
(84.8%) (0.94 to (from 51 fewer to LOW
1.05)
42 more)
HBeAg loss (follow up 48 weeks; assessed with: not stated)
1
2
randomized serious no serious
no serious
very
none
13/99
17/87
RR 0.82 35 fewer per 1000
5
3
trials
inconsistency
indirectness serious
(13.1%)
(19.5%) (0.18 to (from 160 fewer to VERY
3.71)
530 more)
LOW
HBeAg seroconversion (follow up 48 weeks; assessed with: not stated)
1
5
randomized serious no serious
no serious
very
none
34/211
35/198 RR 0.92 14 fewer per 1000
6
7
trials
inconsistency
indirectness serious
(16.1%)
(17.7%) (0.61 to (from 69 fewer to VERY
1.39)
69 more)
LOW
Virological breaktrough (follow up 48 weeks; assessed with: not stated)
1
2
randomized serious no serious
no serious
very
none
1/69
8/65
RR 0.18
101 fewer per
6
7
trials
inconsistency
indirectness serious
(1.4%)
(12.3%) (0.03 to
1000 (from 2
VERY
0.98)
fewer to 119
LOW
fewer)

Importance

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL
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Adverse reaction (follow up 48 weeks; assessed with: not stated)
1
1
randomized serious no serious
no serious
very
7
trials
inconsistency
indirectness serious

none

13/75
(17.3%)

10/75
(13.3%)

RR 1.30 40 more per 1000
CRITICAL
(0.61 to (from 52 fewer to VERY
2.78)
237 more)
LOW
1
Trials had limitations regarding either their random sequences or blinding. Effect estimates were obtained from randomized and non-randomized trials.
2
I-square: 47%
3
Limited event rate, resulting in imprecise estimates. Results suggest a beneficial effect for both the intervention and the comparison.
4
I-square: 9%
5
I-square: 66%. Although the I-square suggests moderate statistical heterogeneity, we considered limitations in the design and imprecision as the main reasons to rate
down the quality of evidence.
6
I-square: 0%
7
Very low event rate and small sample size
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2. Entecavir compared to the continuation of lamivudine in patients with a partial response to lamivudine (Heo 2012)
Quality assessment

No. of patients

Effect
Quality

No. of
Risk of
Other
Relative
Design
Inconsistency Indirectness Imprecision
Entecavir Lamivudine
studies
bias
considerations
(95% CI)
Undetectable HBV DNA <60 IU/mL (follow up 96 weeks; assessed with: PCR)
1
1
randomized serious no serious
no serious
no serious
none
23/34
4/35
RR 5.92
trials
inconsistency indirectness imprecision
(67.6%) (11.4%)
(2.29 to
15.32)
Serum alanine aminotransferase normalization (follow up 48 weeks)
1
2
1
randomized serious no serious
no serious
serious
trials
inconsistency indirectness

HBeAg loss (follow up 96 weeks)
1
1
randomized serious no serious
trials
inconsistency

no serious
indirectness

very serious

HBeAg seroconversion (follow up 96 weeks)
1
1
randomized serious no serious
trials
inconsistency

no serious
indirectness

serious

2

none

2

none

none

Absolute

562 more per
CRITICAL
1000 (from 147 MODERATE
more to 1000
more)

31/36
(86.1%)

17/27
(63%)

RR 1.37 (1
to 1.88)

233 more per
1000 (from 0
more to 554
more)

6/34
(17.6%)

2/35
(5.7%)

RR 3.09
(0.67 to
14.25)

119 more per
1000 (from 19
fewer to 757
more)

3/34
(8.8%)

1/35
(2.9%)

RR 3.09
(0.34 to
28.25)

60 more per 1000
(from 19 fewer to
779 more)

-

-

HBsAg loss (follow up 96 weeks)
1
2
1
randomized serious no serious
no serious
serious
none
0%
0%
trials
inconsistency indirectness
1
Open trial, with important missing data in the control group (analysed 11 patients of 36 initially randomized)
2
Low event rate and small sample size

Importance

CRITICAL
LOW

CRITICAL
VERY LOW

CRITICAL
LOW

CRITICAL
LOW
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2. Entecavir compared to the continuation of lamivudine in patients with a partial response to lamivudine (Sherman 2006–2008)
Quality assessment

No. of patients

Effect

Quality Importance
Relative
Other
Design
Risk of bias
Inconsistency
Indirectness
Imprecision
Entecavir Lamivudine (95% Absolute
considerations
CI)
Histological improvement (≥2-point decrease in the Knodell necroinflammatory score and no worsening of the Knodell fibrosis score): 48 weeks
1
1
randomized no serious
no serious
no serious
serious
none
68/141
32/145
CRITICAL
trials
limitations
inconsistency
indirectness
(55%)
(28%)
MODERATE
HBV DNA <300 copies: 96 weeks
1
1
randomized no serious
no serious
no serious
serious
none
42/141
1/145
CRITICAL
trials
limitations
inconsistency
indirectness
(30%)
(<1%)
MODERATE
Serum alanine aminotransferase normalization (follow up 96 weeks)
1
randomized no serious
no serious
no serious
no serious
none
120/141 42/145
CRITICAL
trials
limitations
inconsistency
indirectness
imprecision
(85%)
(29%)
HIGH
HBeAg seroconversion (follow up 96 weeks)
1
1
randomized no serious
no serious
no serious
serious
none
22/141
6/145
CRITICAL
trials
limitations
inconsistency
indirectness
(16%)
(4%)
MODERATE
HBsAg loss (follow up 48 weeks)
1
1
randomized no serious
no serious
no serious
serious
none
14/141
4/145
CRITICAL
trials
limitations
inconsistency
indirectness
(10%)
(3%)
MODERATE
Discontinuation due to adverse events (48 weeks)
1
1
randomized no serious
no serious
no serious
serious
none
2/141
10/145
CRITICAL
trials
limitations
inconsistency
indirectness
(1%)
(7%)
MODERATE
1
Low event rate and small sample size. The low event rate in some of the outcomes limited the confidence in the estimates of this trial.
No. of
studies
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3. Entecavir combined with adefovir compared to the continuation of lamivudine combined with adefovir in patients with a partial response
to lamivudine (Lim 2012)
Quality assessment
No. of
studies

Design

Risk of
bias

Other
Inconsistency Indirectness Imprecision
considerations

No. of patients

Effect

Entecavir
Lamivudine Relative
plus
plus adefovir (95% CI)
adefovir

Any adverse event (follow up 52 weeks)
1
randomized no
no serious
no serious
very
none
23/45
1
trials
serious inconsistency indirectness serious
(51.1%)
risk of
bias
Serious adverse events (follow up 52 weeks)
1
randomized no
no serious
no serious
very
none
2/45
2
trials
serious inconsistency indirectness serious
(4.4%)
risk of
bias
Serum HBV DNA (follow up 52 weeks)
3
1
randomized no
no serious
no serious
serious
none
13/45
trials
serious inconsistency indirectness
(28.9%)
risk of
bias
Serum HBV DNA concentrations over time (follow up 52 weeks; better indicated by lower values)
4
1
randomized no
no serious
no serious
serious
none
45
trials
serious inconsistency indirectness
risk of
bias
Alanine aminotransferase normalization levels (follow up 52 weeks)
1
randomized no
no serious
no serious
very
none
26/45

Quality

Importance

Absolute

22/45
(48.9%)

RR 1.05
(0.69 to
1.58)

24 more per
1000 (from 152
fewer to 284
more)

2/45
(4.4%)

RR 1.00
(0.15 to
6.79)

0 fewer per
1000 (from 38
fewer to 257
more)

2/45
(4.4%)

RR 6.50
(1.56 to
27.17)

244 more per
CRITICAL
1000 (from 25 MODERATE
more to 1000
more)

45

-

MD 1.60 higher
CRITICAL
(1.15 to 2.05 MODERATE
higher)

20/45

RR 1.30

133 more per

CRITICAL
LOW

CRITICAL
LOW

CRITICAL

30

trials

5

serious inconsistency indirectness serious
(57.8%)
(44.4%)
(0.86 to 1000 (from 62
risk of
1.96)
fewer to 427
bias
more)
HBeAg loss (follow up 52 weeks)
1
randomized no
no serious
no serious
very
none
2/39
0/41
RR 5.25
6
trials
serious inconsistency indirectness serious
(5.1%)
(0%)
(0.26 to
risk of
106.01)
bias
Resistance mutations to adefovir or entecavir (follow up 56 weeks)
1
randomized no
no serious
no serious
very
none
3/45
15/45
RR 5.25 1000 more per
7
trials
serious inconsistency indirectness serious
(6.7%)
(33.3%)
(0.26 to 1000 (from 247
risk of
106.01)
fewer to 1000
bias
more)
1
45 events in 90 participants
2
4 events in 90 participants
3
15 events in 90 participants; the absolute estimates suggest a clinically important effect in all the range of values from the confidence interval.
4
Wide 95% confidence interval
5
46 events in 90 participants
6
2 events in 79 participants
7
18 events in 90 participants

LOW

CRITICAL
LOW

CRITICAL
LOW
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Appendix 1: Search strategies for electronic databases
Management of chronic hepatitis B: general search to map the evidence
AHRQ
National
Guideline
Clearinghouse
www.guidelines.gov

21.02.2014

Keyword: hepatitis b
Indexing keywords: Disease or Condition
Results: 51 hits

NHS Evidence Search
www.evidence.nhs.uk

21.02.2014

Hepatitis B
Filtered by Guidelines
Results 667

AHRQ
Effective
Health Care Program

21.02.2014

hepatitis B
Keyword: hepatitis B
Report types: Research Reviews, Research Reports
Status: Draft, Final
Results: 15 topics
HBV
Keyword: HBV
Report Types: Research Reviews, Research Reports
Status: Draft, Final
Results: 3 topics

MEDLINE (PubMed)

21.02.2014

#1
#2
#3
#4
#5
#6

11.03.2014

#1
#2
#3
#4
#11
#12
#13
#14
#15

"Hepatitis B"[MAJR]
34276
hepatitis b[ti]
35980
hbv[ti] 4899
#1 OR #2 OR #3 48167
systematic[sb] 223153
#4 AND #5
649

"Hepatitis B"[MAJR]
34353
hepatitis b[ti]
36074
hbv[ti] 4921
#1 OR #2 OR #3 48290
Add
Search network[ti]
36736 13:29:03
Add
Search network meta-analys*[tiab]
329
13:29:09
Add
Search NMA[tiab]
1027
13:29:16
Add
Search multiple comparison*[tiab]
6104
13:29:20
Add
Search multiple treatment comparison*[tiab]
34
13:29:27
#16
Add
Search multiple treatments comparison*[tiab]
3
13:29:32
#17
Add
Search multiple treatment*[tiab] AND meta-analys*[tiab]
96
13:29:37
#18
Add
Search mixed treatment*[tiab] 318
13:29:44
#19
Add
Search Bayesian[tiab] AND meta-analys*[tiab]
670
13:29:59
#20
Add
Search #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17
OR #18 OR #19 44769 13:32:16
#21
Add
Search #4 AND #20
54
13:33:27
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The Cochrane Library

25.02.2014

#1
#2
#3
#4

MeSH descriptor: [Hepatitis B] explode all trees
hepatitis B:ti
3790
HBV:ti 399
#1 or #2 or #3 4251

1854

Cochrane Database of Systematic Reviews: Issue 2 of 12, February 2014
55 hits
Database of Abstracts of Reviews of Effect: Issue 1 of 4, January 2014 162 hits
Health Technology Assessment Database: Issue 1 of 4, January 2014 40 hits
EMBASE
(Ovid Embase <1980
to 2014 Week 08>)

25.02.2014

1 *hepatitis B/ (42877)
2 hepatitis b.ti. (45355)
3 hbv.ti. (7802)
4 1 or 2 or 3 (60906)
5 exp "systematic review"/ (70658)
6 meta analysis/ (80923)
7 systematic review.ti. (38402)
8 meta?nalysis.ti. (968)
9 meta analys*.ti. (40113)
10 5 or 6 or 7 or 8 or 9 (140519)
11 4 and 10 (556)

LILACS

25.02.2014

ti:(hepatitis b OR vhb OR hbv) AND (instance: "regional") AND ( db: ("LILACS")
AND
type_of_study:("systematic_reviews"
OR
"overview"
OR
"evidence_synthesis" OR "guideline" OR "health_technology_asse ssment"))
10 hits

What is the most effective regimen for the treatment of chronic hepatitis B infection?
What is the most effective regimen for management of treatment failure?
MEDLINE
11.03.2014
#1
"Hepatitis B"[MAJR]
34353
(PubMed)
#2
hepatitis b[ti]
36074
#3
hbv[ti] 4921
#4
#1 OR #2 OR #3 48290
#5
tenofovir[tiab] OR entecavir[tiab] 3594
#6
#4 AND #5
1302
#8
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR trial[tiab]
OR groups[tiab]) NOT (animals[mh] NOT (humans[mh] AND animals[mh]))
2853264

The
Cochrane
Library

11.03.2014

#9
#1
#2
#3
#4
#5
#6

#6 AND #8
987
MeSH descriptor: [Hepatitis B] explode all trees
hepatitis B:ti
3791
HBV:ti 399
#1 or #2 or #3 4252
(tenofovir or entecavir):ti,ab
657
#4 and #5
275

1854

Cochrane Central Register of Controlled Trials: Issue 1 of 12, January 2014
Searches for the update
MEDLINE
08.04.2014
(PubMed)

#1
#2
#3
#4
#5

232 hits

"Hepatitis B"[MAJR]
34526
hepatitis b[ti]
36262
hbv[ti] 4954
#1 OR #2 OR #3 48531
tenofovir[tiab] OR entecavir[tiab] OR lamivudine[tiab] OR telbivudine[tiab] OR

35

The
Cochrane
Library

EMBASE
(Ovid)
<1980
to
2014 Week
14>

08.04.2014

14.04.2014

adefovir[tiab]
9376
#6
#4 AND #5
4345
#7
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR trial[tiab]
OR groups[tiab]) NOT (animals[mh] NOT (humans[mh] AND animals[mh]))
2870341
#8
#6 AND #7
3298
#9
#6 AND #7 Filters: Publication date from 2012/01/01
545
#1
MeSH descriptor: [Hepatitis B] explode all trees
1888
#2
hepatitis B:ti
3836
#3
HBV:ti 401
#4
#1 or #2 or #3 4304
#5
(tenofovir or entecavir or lamivudine or telbivudine or adefovir):ti,ab 2010
#6
#4 and #5
972
#7
#4 and #5 Publication Date from 2012 to 2014
124
Cochrane Central Register of Controlled Trials: Issue 3 of 12, March 2014
97 hits
1 *hepatitis B/ (41398)
2 hepatitis b.ti. (44169)
3 hbv.ti. (7834)
4 1 or 2 or 3 (59217)
5 (tenofovir or entecavir or lamivudine or telbivudine or adefovir).ti,ab. (14008)
6 4 and 5 (7157)
7 (double-blind: or placebo:).mp. or blind:.tw. (482885)
8 6 and 7 (543)
9 limit 8 to yr="2012 -Current" (78)
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Appendix 2: Flow chart describing selection of included studies

4201 records identified from databases

2870 records after duplicate removal

1531 records screened
931 records for SR
600 records for trials
published after 2012

1520 records excluded after
title/abstract screening

NICE 2013 report screened for studies
1 RCT
Lim 2012

12 full-text articles assessed for eligibility
8 SR
4 RCT

7 full-text articles excluded
Cheng 2012 non-eligible intervention
Liang 2013 no resistant patients
Liu 2014 no resistant patients
Almeida 2010 Overlap with Huang 2013
Zhao 2011 Low AMSTAR score
Wang 2013 Low AMSTAR score
Jones 2010 summary of HTA
5 studies included in the
evidence synthesis
1 SR (with 5 RCT and 3 nonrandomized)
4 RCT
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Appendix 3: AMSTAR scores and reasons for excluded systematic reviews
ALMEIDA 2010
Reference

Objective
Outcomes of interest

AMSTAR rating

Almeida AM, Ribeiro AQ, Pádua CA, Brandão CM, Andrade EI, Cherchiglia ML,
et al. The efficacy of adefovir dipivoxil, entecavir and telbivudine for chronic
hepatitis Btreatment: a systematic review. Rev Soc Bras Med Trop.
2010;43:440–51.
To evaluate the efficacy of the nucleoside/nucleotide analogues (adefovir,
entecavir and telbivudine) used for the treatment of chronic hepatitis B
Primary
Drug resistance, histological response (biopsy results as necroinflammation/fibrosis),
biochemical
response
(alanine
aminotransferase (ALT)), virological response (seroconversion
rate and viral replication – DNA HBV), serological response
(HBeAg loss and HBsAg, HBeAg seroconversion/anti-HBe and
HBsAg/anti-HBs), and adverse events
Secondary Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.

x

x

x

x

x
x

x
x

x

x
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11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR
rating 5/2/2/2 points
(overall score)
Comments
Reasons for exclusion:
1. Overlap with Huang 2013 (included in this systematic review)
2. Risk of bias assessed with Jadad scale. Not considering data in the
formulation of conclusions.
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CHEN 2012
Reference

Chen Y, Ju T. Comparative meta-analysis of adefovir dipivoxil
monotherapy and combination therapy of adefovir dipivoxil and
lamivudine for lamivudine-resistant chronic hepatitis B. Int J Infect Dis.
2012;16:e152–8.
Objective
To assess the effectiveness of adefovir dipivoxil (ADV) monotherapy
with that of combination ADV and lamivudine (LAM) therapy in the
treatment of LAM-resistant CHB
Outcomes of interest
Primary
Biochemical response and virological response at 3,
6, 12 and over 12 months post-therapy
Secondary
AMSTAR rating
Yes No
C/A N/A
1. Was an “a priori” design provided?
x
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
x
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
x
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
x
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
x
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
x
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
x
documented?
8. Was the scientific quality of the included studies used appropriately in
x
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
x
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
x
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall score) 3/3/5/0 points
Comments
Reason for exclusion: Not assessed an eligible intervention/low
AMSTAR score
1. The scientific quality of the assessed included studies is unknown.
2. The scientific quality of the included studies was not used
appropriately in formulating conclusions.
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JONES 2010
Reference

Objective
Outcomes of interest

AMSTAR rating

Jones J, Colquitt J, Shepherd J, Harris P, Cooper K. Tenofovir disoproxil
fumarate for the treatment of chronic hepatitis B infection. Health Technol
Assess. 2010;14 (Suppl 1):23–9.
To report the clinical effectiveness and cost-effectiveness of tenofovir
disoproxil fumarate for the treatment of CHB
Primary
Complete response (composite end-point composed
by histological response and hepatitis B virus DNA
below 400 copies/mL)
Secondary
Not provided
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR
rating Not applied
(overall score)
Comments
Reasons for exclusion: Not a systematic review. It is a summary based on the
evidence submission from Gilead to the National Institute for Health and
Clinical Excellence (NICE) as part of the single technology appraisal process.
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LIANG 2013
Reference

Objective
Outcomes of interest

AMSTAR rating

Liang J, Jiang MJ, Deng X, Xiao Zhou X. Efficacy and safety of telbivudine
compared to entecavir among HBeAg+ chronic hepatitis B patients: a metaanalysis study. Hepat Mon. 2013;13:e7862.
To compare the early antiviral efficacy and safety of telbivudine and entecavir
in patients with hepatitis B e antigen-positive CHB
Primary
Cumulative rate of undetectable HBV DNA
Secondary
ALT normalization, HBeAg disappearance, HBeAg
seroconversion and adverse events
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR
rating 6/2/3/0 points
(overall score)
Comments
Reasons for exclusion:
1. The study included no resistant patients.

x

x

x

x

x
x

x
x

x

x

x
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LIU 2104
Reference

Objective
Outcomes of interest

AMSTAR rating

Liu H, Wang X, Wan G, Yang Z, Zeng H. Telbivudine versus entecavir for
nucleos(t)ide-naive HBeAg-positive chronic hepatitis B: a meta-analysis. Am J
Med Sci. 2014;347:131–8.
To compare the efficacy of entecavir and telbivudine in treatment-naïve
hepatitis B e-antigen-positive Asian patients with CHB
Primary
Viral response, biochemical response, loss of HBeAg
and seroconversion
Secondary
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR
rating 5/3/3/0 points
(overall score)
Comments
Reason for exclusion:
1. The study included no resistant patients.

x

x

x

x

x
x

x
x

x

x

x
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WANG 2013
Reference

Wang N, Hu HD, Sun H, Feng Q, Hu P, Liu Q, Ren H. Comparison of the fortyeight week efficacy between telbivudine and entecavir in HBeAg-positive
Asian patients with chronic hepatitis B: a meta-analysis. Turk J Gastroenterol.
2013;24:230–40.
Objective
To assess the short-term efficacy between the two drugs in nucleos(t)idenaïve Asian HBeAg-positive CHB patients
Outcomes of interest
Primary
Biochemical, virological and serological responses
Secondary
AMSTAR rating
Yes No
C/A N/A
1. Was an “a priori” design provided?
x
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
x
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
x
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
x
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
x
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
x
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
x
documented?
8. Was the scientific quality of the included studies used appropriately in
x
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
x
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
x
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall score)
3/7/1/0 points
Comments
Reasons for exclusion: Low AMSTAR score
1. Risk of bias was assessed with Jadad scale. However, it was not
documented. This review included one cohort study. How the internal
validity of that study was assessed remains unknown.
2. There is overlap between this systematic review and Su 2012
(included in this systematic review).
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ZHAO 2011
Reference

Objective
Outcomes of interest

AMSTAR rating

Zhao SS, Tang LH, Dai XH, Wang W, Zhou RR, Chen LZ, et al.
Comparison of the efficacy of tenofovir and adefovir in the
treatment of chronic hepatitis B: a systematic review. Virol J.
2011;8:111.
To evaluate the comparison of the efficacy of tenofovir and
adefovir in the treatment of CHB
Primary
HBV DNA level under 1000 copies/mL, ALT
normalization rate, HBeAg seroconversion rate,
HBsAg loss rate
Secondary Yes No C/A N/A

1. Was an “a priori” design provided?
x
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there a duplicate study selection and data extraction?
x
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
x
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and,
where feasible, the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
x
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
x
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
x
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
x
documented?
8. Was the scientific quality of the included studies used appropriately in
x
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
x
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
x
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
x
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall score)
3/6/2/0 points
(Yes/No/CA/NA)
Comments
Reasons for exclusion: Low AMSTAR score
1. The review stated that observational studies would be
included only for assessing harm. However, the authors pooled
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randomized and non-randomized clinical trials for assessing
clinical benefits.
3. Jadad scale for assessing internal validity of either randomized
clinical trials or observational studies.
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APPENDIX 2: SYSTEMATIC REVIEW 8a
WHEN TO STOP TREATMENT
8a: Criteria to use to stop treatment
A systematic review of the duration of treatment response after antiviral treatment
cessation
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PICO 4: What criteria should be used to decide when to stop treatment?

EXECUTIVE SUMMARY
OBJECTIVES
To critically summarize evidence to answer the following clinical question: what criteria should
be used to decide when to stop treatment?

METHODS
We endorsed the methodology from the Cochrane Collaboration and the PRISMA statement
guidelines for conducting this systematic review.

Data sources
We searched the AHRQ National Guideline Clearinghouse, NHS Evidence Search, the Cochrane
Library, MEDLINE, EMBASE and LILACS up to June 2014.
An initial search of the literature did not identify any systematic review or trial that directly
compared different treatment durations (i.e. HBV antiviral treatment cessation at a
determinate time point versus treatment continuation). For this reason, we designed a new
strategy to identify studies reporting clinical outcomes from adults with HBV in whom
treatment was discontinued due to treatment response.

Inclusion and exclusion criteria
Study design: we focused on the inclusion of existing relevant systematic reviews in a first
step, and also included original clinical trials or observational studies when reviews were out of
date, had a poor methodology or did not cover the scope of the clinical question.
Population: HBsAg-positive adults previously treated with antiviral regimens and in whom the
treatment was discontinued due to treatment response
Intervention(s): our primary interest was focused on studies assessing different criteria for
discontinuation of HBV treatment (e.g. HBeAg seroconversion, HBsAg loss, undetectable HBV
DNA).
Comparison(s): our primary interest was focused on control groups of patients that continued
in HBV treatment for 1, 2, 3, 4, 5 years or more. As we did not identify any study that fit with
these eligibility criteria, we included studies reporting clinical outcomes after HBV treatment
discontinuation due to a treatment response.
Outcomes: HBeAg seroconversion, HBsAg loss, undetectable HBV DNA, liver-related morbidity
(fibrosis, cirrhosis, end-stage liver disease), progression of liver disease, reversion of fibrosis
stage and mortality.

Data extraction
Two reviewers independently screened search results for eligibility, involving a third reviewer
when disagreements arose. We described the characteristics of each included study in tables,
and extracted the effect estimates from each included study for the main outcomes to
summarize the findings.

Assessment of risk of bias and quality of evidence
We used the AMSTAR assessment tool to assess the risk of bias from systematic reviews, the
Cochrane Collaboration risk of bias tool when considering trials, and assessed the risk for
selection bias, detection bias and attrition bias for observational studies. We assessed the
quality of the body of evidence available for each important outcome using the GRADE
methodology, to obtain a judgement about the extent to which we can be confident that the
estimates of effect are correct.

Data synthesis
For each relevant outcome, we rated the quality of evidence and collected the findings from
included studies in the review. We reported a narrative summary of the available effect
estimates in the literature for each outcome of interest.

RESULTS
From the 579 unique citations initially found, we excluded 547 references based on title or
abstract review. We obtained 32 publications in full text for a detailed appraisal, five of which
were excluded. We used data from one randomized trial, and 26 prospective and retrospective
cohorts of patients. The studies assessed on-treatment and off-treatment outcomes for
lamivudine (18 studies), entecavir (one study), adefovir (three studies) and of patients
receiving different antivirals (five studies). As the data came from non-controlled observational
studies, the quality of evidence was very low.

Studies on lamivudine
We obtained data from 18 studies, nine with a prospective design and nine with a
retrospective design.
Most studies assessed the relapse rate after treatment discontinuation (from 6 months to up
to 5 years), with a range of rates that varied hugely (1 year: 16–66%; 2 years: 23–50%; 3 years:
26–52%; 4 years: 30–82%; 5 years: 30–56%). Although relapse rates increased with the
duration of follow up, it appears to be pretty stable from 12 to 24 months on. The studies that
provided an analysis of the factors associated with the probability of relapse after treatment
cessation showed consistently that older age and shorter treatment duration with lamivudine
were associated with increased probability of relapse. Fewer studies showed additional factors
associated with the probability of relapse (male gender, higher HBV DNA values, poor HBeAg
seroconversion and presence of cirrhosis).

Studies on entecavir
We included one prospective observational study in HBeAg-negative patients treated with
entecavir for 2 years and with 1 year of post-treatment follow up, according to a stopping rule.
The cumulative relapse rate after 1 year of stopping treatment was 45.3%. None of the cases
showed HBsAg loss during treatment or at 1 year after discontinuation. Baseline HBV DNA >2 X
105 IU/mL level was a predictor of clinical relapse.

Studies on adefovir
We obtained data from three observational studies; one of them had a prospective design.
Two of the studies showed a high percentage of patients who relapsed during the first year
(80–95%) whereas the prospective cohort study (in HBeAg-negative patients who had been
treated with adefovir [ADV] for 4–5 years and monitored for 5.5 years after treatment
cessation) showed an overall relapse rate of 45% during the follow-up period.

A multivariate analysis in one study showed that lower HBsAg levels at treatment completion
were associated with maintained remission after therapy discontinuation, and higher levels
with a greater risk of virological relapse. Another study showed that an HBV DNA level higher
than 104 copies/mL 3 months after ADV discontinuation was associated with viral rebound.

Studies on different antivirals
We obtained data from one clinical trial, three prospective observational studies, and one
additional retrospective observational study.
The trial entered patients that responded to 48 weeks of treatment with lamivudine or
entecavir in a 24 weeks off-treatment follow-up phase. After the off-treatment phase, few
patients had a sustained response (3% of those treated with entecavir, 5% of lamivudinetreated patients). The study also showed the rate of patients with normalized ALT (49% of
entecavir-treated and 39% of lamivudine-treated patients).
One-year relapse rates after treatment discontinuation in the three prospective observational
studies ranged from 41% to 86%. Multivariate analyses showed that older age, presence of
liver cirrhosis and shorter treatment duration with nucleos(t)ide analogues (NAs) was
associated with an increased probability of relapse.
The retrospective study included patients with CHB who achieved NA-induced HBeAg
seroconversion, and compared the outcomes for those who continued therapy with those who
stopped. None of the patients who continued therapy had recurrent viraemia or ALT flare.
Contrarily, most patients who discontinued therapy had recurrent viraemia (up to 90%) and
had ALT flares.

CONCLUSIONS
Despite the very low quality of evidence available about the durability of response and relapse
rate in patients who stop antiviral treatment, it seems that treatment discontinuation leads to
high rates of relapse (whichever definition is used), and these relapses occur mainly during the
first 12–24 months. Some factors related with increased probability of relapse have been
suggested, such as male gender, older age, shorter treatment duration, higher HBV DNA
values, poor HBeAg seroconversion or presence of cirrhosis.
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BACKGROUND
Chronic hepatitis B (CHB) infection is one of the most serious infections and a major risk factor
for deaths from cirrhosis and liver cancer (Ott 2012). Hepatitis B is a common infection causing
a global prevalence of 350 million cases (Lavanchy 2004). An estimated 100 million hepatitis B
carriers live in countries of the WHO-designated South-East Asia Region, where approximately
300 000 deaths are attributed to hepatitis B annually (WHO 2011). The purpose of this rapid
systematic review is to assess the duration of the treatment response after antiviral treatment
cessation for CHB in terms of virological, biochemical and serological response duration, and
whether reported liver-related morbidity (fibrosis, cirrhosis, end-stage liver disease) exists.

METHODS
For the development of this systematic review we endorsed the methodology from the
Cochrane Collaboration (Higgins 2011a) and the guidelines in the PRISMA statement (Moher
2009).

PICO question
We obtained evidence to answer the following clinical question:
What criteria should be used to decide when to stop treatment?

Eligibility criteria
STUDY DESIGN: Following the guidance in the WHO Handbook for Guidelines Development
(WHO 2012), we focused on the inclusion of existing relevant systematic reviews in a first step
to develop the evidence synthesis. Our primary search focused on this kind of study. If these
studies were not available, or were out-of-date reviews, had a poor methodology or poorly
covered the scope of the clinical question, we focused the search on randomized controlled
trials (RCTs) or observational studies.
POPULATION: We included studies that considered treatment of HBsAg-positive adults
previously treated with regimens for HBV and in whom the treatment was discontinued due to
treatment response. When possible, we extracted data for relevant subgroups (e.g. HIV status,
HBeAg status).
INTERVENTION(S): Different criteria for discontinuation of HBV treatment (HBeAg
seroconversion, HBsAg loss, undetectable HBV DNA)
COMPARISON(S): Continuation of HBV treatment for 1, 2, 3, 4, 5 years or more.
OUTCOMES: We collected data on the following list of outcomes: HBeAg seroconversion,
HBsAg loss, undetectable HBV DNA, liver-related morbidity (fibrosis, cirrhosis, end-stage liver
disease), progression of liver disease, reversion of fibrosis stage and mortality.
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Search strategy
We initially mapped the evidence, performing a search for relevant guidelines, systematic
reviews or meta-analyses in the following sources:








AHRQ National Guideline Clearinghouse
NHS Evidence Search
AHRQ Effective Health Care Program
The Cochrane Library
MEDLINE
EMBASE
LILACS

In addition, we designed detailed search strategies in MEDLINE, EMBASE and CENTRAL. At this
step, we focused our interest on systematic reviews and randomized trials not included in the
relevant reviews identified at the initial step. Further searches focusing on the scope of the
clinical question of this review (durability of treatment response) were performed in MEDLINE.
The designed search algorithms contained a combination of search terms and controlled
vocabulary thesaurus (MeSH, Emtree), detailed in Appendix 1.

Conduct of the review
ELIGIBILITY: The eligibility based on title and abstract was carried out by one reviewer, and full
text review and eligibility by two reviewers. We confirmed the eligibility of potentially relevant
studies after obtaining a full copy of the relevant articles.
DATA EXTRACTION: We described the characteristics of each included study in the review
(irrespective of its design) in descriptive tables. We also extracted the effect estimates from
each included study for the main outcomes, to summarize the findings from included studies.
RISK of BIAS: Each systematic review was assessed using the AMSTAR assessment tool (Shea
2009). When we considered clinical trials as the source of findings for this review, we assessed
their risk of bias with the Cochrane Collaboration tool (Higgins 2011b). For observational
studies, we collected data on the sample representativeness and patient similarity regarding
the course of disease (selection bias); objectiveness in the outcome measure (detection bias);
completeness of follow up (attrition bias); and adjustment for prognostic factors. These factors
were all considered and taken from the Newcastle–Ottawa Scale for observational studies.
Each study was rated for each bias domain depending on whether they were at a low, high or
unclear risk of bias.
QUALITY OF THE EVIDENCE: For those studies that provided comparative data, we assessed
the quality of the body of evidence available for each important outcome using the GRADE
methodology (Balshem 2011). We rated the quality of evidence across each outcome of
interest as high, moderate, low or very low, depending on several criteria (study bias,
consistency, directness, and precision of the estimates), which were related with a judgement
about the extent to which we can be confident that the estimates of effect are correct.

RESULTS
Search results and eligibility
The initial search strategy did not identify any systematic reviews or RCTs that directly
compared different treatment durations (HBV antiviral treatment cessation with treatment
continuation). From a total of 2691 unique citations found from database searches, we
excluded all the references for this PICO question.
We then designed a specific search strategy to identify observational studies assessing the
duration of treatment response after treatment cessation.
From a total of 579 unique citations found from database searches, we excluded 547 citations
based on title or abstract review. We obtained 32 citations in full text for a detailed appraisal.
We excluded five additional references. We include a PRISMA flowchart to illustrate the
eligibility process in this review (Appendix 2).

Summary of results for each intervention
According to the Guideline Development Group considerations, this review focused on the
descriptive results of treatment relapses and durability of responses after antiviral treatment
cessation. Our search identified one RCT and 26 prospective and retrospective observational
studies, which assessed on-treatment and off-treatment outcomes for lamivudine (18 studies),
entecavir (one study), adefovir (three studies) and patients receiving different antivirals (five
studies).
The results of treatment cessation responses from the RCT and observational studies
presented in this review are merely descriptive and taken from those patients who, after
antiviral treatment, fulfil one or more criteria for treatment response and stop antiviral
therapy.
The variability of treatment duration, the criteria for treatment discontinuation, the clinical,
serological or virological criteria for considering the relapses as well as the variability of followup and cut-off times, restrict the pooled analysis of these results.

Studies with lamivudine (see study tables 1–18)
We included a total of 18 studies on lamivudine therapy; nine had a retrospective design and
nine had a prospective design. All these studies included a relatively small number of patients
in the analysis of treatment relapses and durability of responses after antiviral treatment
cessation (from 15 to 178). Patients were treated for 1 to 3 years before discontinuation. Most
studies included HBeAg-positive patients (10 studies), five studies included HBeAg-negative
patients, and three studies included mixed populations.
Most studies (12 out of 18) assessed the relapse rate after treatment discontinuation (from 6
months to up to 5 years). The range of relapse rates by year was:
1 year: 16% to 66%
2 years: 23% to 50%
3 years: 26% to 52%
4 years: 30% to 82%

5 years: 30% to 56%
Although relapse rates increase with the duration of follow up, it appears to be fairly stable
from 12 to 24 months on.
Most studies (15 studies) presented univariate or multivariate analysis of the factors
associated with the probability of relapse after treatment cessation. Older age and shorter
treatment duration with lamivudine were consistently associated with increased probability of
relapse (different definitions). A few studies showed that males, higher HBV DNA values, poor
HBeAg seroconversion and presence of cirrhosis were also associated with an increased
probability of relapse. One study (Jin 2012) that included both HBeAg-positive and -negative
patients showed that the incidence of post-treatment biochemical breakthrough was low in
initially HBeAg-negative persons and that being HBeAg-positive is an independent risk factor
for biochemical breakthrough.
Estimates of relapse rates should be considered as taken from non-comparative case-series
and thus the GRADE quality of evidence is VERY LOW.
Quality of the evidence for factors associated with treatment relapse and durability of
responses after antiviral treatment cessation is derived from observational studies of
prognosis. GRADE quality of evidence is VERY LOW due to indirectness, limitations in study
design and/or imprecision.

Studies on entecavir (see study table 19)
We identified only one study (Jeng 2013) on entecavir (ETV) therapy with a prospective design,
which included a total of 95 HBeAg-negative patients treated with ETV during 2 years with 1
year of post-treatment follow up (according to the stopping rule recommended by the Asian
Pacific Association for the Study of the Liver guideline). The cumulative relapse rate after 1
year of stopping ETV treatment was 45.3%. None of the cases showed HBsAg loss during
treatment or at 1 year after discontinuation.
Using a logistic regression analysis, baseline HBV DNA >2 x 105 IU/mL (OR 3.93, 95% CI 1.34–
11.50) was the only significant independent predictor for clinical relapse.
Estimates of relapse rates should be considered as taken from non-comparative case-series
and thus the GRADE quality of evidence is VERY LOW.
Quality of the evidence for factors associated with treatment relapses and durability of
responses after antiviral treatment cessation is derived from observational studies of
prognosis. GRADE quality of evidence is VERY LOW due to indirectness, limitations in study
design and/or imprecision.

Studies with adefovir (see study tables 20–22)
We included three studies on adefovir (ADV) therapy; one had a retrospective design, one had
a prospective design and in one – assessed only from the abstract – it was not possible to
ascertain its design. All these studies included a very small number of patients in the analysis
of treatment relapses and durability of responses after antiviral treatment cessation (from 19
to 33). Patients were treated for 3 to 5 years before discontinuation. Two studies showed that
a high percentage of patients relapsed during the first year (80–95%) whereas one prospective
cohort study of 33 HBeAg-negative patients who had been treated with adefovir for 4–5 years

and monitored for 5.5 years after cessation of treatment showed an overall relapse rate of
45% during the follow-up period.
One study (Hadziyannis 2012) in HBeAg-negative patients showed that, in multivariate
analysis, lower HBsAg levels at completion of treatment are associated with maintained
remission after therapy discontinuation, and higher levels with a greater risk of virological
relapse. Another study (Jung 2011) in both HBeAg-positive and -negative patients showed that
the only factor associated with viral rebound was an HBV DNA level higher than 104 copies/mL,
3 months after adefovir discontinuation.
Estimates of relapse rates should be considered as taken from non-comparative case-series
and thus the GRADE quality of evidence is VERY LOW.
Quality of the evidence for factors associated with treatment relapse and durability of
responses after antiviral treatment cessation is derived from observational studies of
prognosis. GRADE quality of evidence is VERY LOW due to indirectness, limitations in study
design and/or imprecision.

Studies with different antivirals (see study tables 23–27)
We identified one double-blind, multicentre RCT that included 313 lamivudine-treated and 325
entecavir-treated patients. All of them were HBeAg-negative (Shouval 2009). Those considered
responders (HBV DNA <0.7 mEq/mL and ALT <1.25 x ULN) at week 48 entered a 24-week offtreatment follow-up phase. Those considered virological responders (HBVDNA <0.7 mEq/mL
and ALT >1.25 x ULN) were offered continued blinded therapy for up to 96 weeks. The study
did not include comparisons between either these two strategies or the treatment groups.
The study showed that after 24 weeks off treatment, few patients had a sustained response
(HBV DNA <300 copies/mL): 3% (7/257) of entecavir-treated patients and 5% (10/201)
lamivudine-treated patients. Although not compared, these percentages were higher in those
patients who continued treatment up to week 96 (85% [22/26] entecavir-treated and 57%
[16/28] lamivudine-treated patients).
The study showed that after 24 weeks off treatment, the number of patients with normalized
ALT (ALT <1 x ULN) was 49% (121/249) in entecavir-treated and 39% (84/216) in lamivudinetreated patients. Although not compared, these percentages were 27% (7/26) of entecavirtreated and 21% (6/28) of lamivudine-treated patients.
We identified three further prospective observational studies (one with HBeAg-positive
patients, one with HBeAg-negative patients and one with HBeAg seroconverters); all including
a small number of patients in the analysis (less than 50). Studies assessed the relapse rates
after treatment discontinuation (with different definitions). At one year, relapse rates ranged
from 41% to 86%. The multivariate analysis of the factors associated with the probability of
relapse after treatment cessation showed that older age, presence of liver cirrhosis and
shorter treatment duration with NAs were associated with an increased probability of relapse.
Finally, one retrospective study included 78 patients with CHB who achieved NA-induced
HBeAg seroconversion. The study analysed those patients who continued therapy (N=49) and
those who stopped therapy (N=39). None of the patients who continued therapy had recurrent
viraemia defined as reappearance of detectable HBV DNA (>100 IU/mL) or ALT flare, defined as
serum ALT >2 x ULN. On the contrary, most patients who discontinued therapy had recurrent
viraemia (90%) and 38% had ALT flares.

Estimates of relapse rates should be considered as taken from non-comparative case-series
and thus the GRADE quality of evidence is VERY LOW.
Quality of the evidence for factors associated with treatment relapse and durability of
responses after antiviral treatment cessation is derived from observational studies of
prognosis. GRADE quality of evidence is VERY LOW due to indirectness, limitations in study
design and/or imprecision.

CONCLUSIONS
There is very low quality of evidence on the durability of response and relapse rate of patients
who stop antiviral treatment. It seems that treatment discontinuation leads to a high rates of
relapse (whichever definition is used), and these relapses occur mainly during the first 12–24
months.
There is very low quality of evidence on the association of factors such as male gender, older
age, shorter treatment duration, higher HBV DNA values, poor HBeAg seroconversion or
presence of cirrhosis, with increased probability of relapse.
The estimates of relapse rates for this review were obtained from non-controlled studies, caseseries studies or retrospective ones on most occasions, and thus the quality of evidence is very
low.
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CHARACTERISTICS OF INCLUDED STUDIES
Table 1
Study ID
Objective

Methods

Song (2000)
To evaluate the post-treatment durability of lamivudine-induced HBeAg
seroconversion and the predictive factors for relapse in Korean patients
with CHB
Design: Retrospective cohort
Recruitment/Setting(s): Korea
Selection criteria: positive for serum HBsAg, HBeAg, and HBV DNA treated
with lamivudine between August 1996 and December 1997. Clinical criteria
for CHB:
- Elevated serum ALT levels over 6 months
- Clinical evidence of portal hypertension such as oesophageal
varices, ascites, hepatic encephalopathy, and imaging features
suggestive of cirrhosis on ultrasonography

Participants and
baseline characteristics
(as it appears in the
original publication)

Total patients
(N=98)
Age (years)
Weight
Gender (M:F)
Ethnicity
Baseline HBV DNA (pg/mL)
Median (range)
Mean±SD, log 10
Baseline ALT (IU/L)*
>2 x ULN
History of previous IFN-α
therapy
Baseline fibrosis
Baseline cirrhosis
Genotypes
Duration of lamivudine
therapy (months)
Time to HBeAg
seroconversion (months)
Post-treatment follow up
(months)

34.9±9.4
NR
77:21
NR

HBeAg
seroconverters
(N=34)
33.8±9.7
NR
22:12
NR

87 (6–1485)
1.9±0.5

64.7 (10.6–792)
1.8±0.5

104 (25–1073)
62 (63.3%)
48 (48.9%)

124 (47–735)
28 (82.4%)
16 (47.1%)

NR
NR
NR
10.3±3.1

NR
NR
NR
9.3±2.9

-

5 (2–12)

-

13 (2–24)

NR: not reported
ULN: upper limit of normal
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*Expressed as median (range)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Total duration of lamiduvine therapy, pre-treatment serum HBV DNA levels
24 months
During the study period, HBeAg seroconversion was achieved in 34.7% of
patients (34/98).
The cumulative relapse rates at 1 and 2 years post-treatment were 35.7%
and 49.2%, respectively.
Predictive factors for post-treatment relapse after HBeAg seroconversion

Conclusions
(as reported in the
abstract)

Variable
OR (95% CI)
Shorter duration of
3.1 (1.1–8.6)
lamiduvine therapy after
HBeAg seroconversion
Higher pre-treatment serum
2.4 (1.0–5.9)
HBV DNA levels
Lamivudine-induced HBeAg seroconversion was not durable in this
endemic area; and the duration of additional lamivudine therapy after
HBeAg seroconversion affected the post-treatment relapse. Further studies
are needed to determine the duration of lamivudine therapy and to
elucidate the cause of high relapse rates after HBeAg seroconversion in
HBV-endemic areas.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome

Low
x

Judgement
High
Unclear

Quote: “All patients were positive
for serum hepatitis B surface antigen,
HBeAg, and HBV DNA over 6 months before
lamivudine therapy.”
x

x

Support

Quote: “The duration of the lamivudine
therapy was relatively short.”
24 months

x

13

criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

x

x

Does not give clinical characteristics that
can affect the outcome

Multivariate analysis

Not reported
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Table 2
Study ID
Objective
Methods

Paik (2010)
To determine the clinical efficacy of a 24-month course of lamivudine
therapy in patients with HBeAg-negative CHB
Design: Prospective cohort
Recruitment/Setting(s): Gangnam Severance Hospital in Korea
Selection criteria:
Inclusion criteria:
- HBsAg-positive, HbeAg-negative for longer than 6 months who started
lamivudine therapy between December 1997 and December 2004
- ALT elevation >1.5 ULN and HBV DNA positive within 1 month of the study
- No history of previous antiviral therapy
- No interferon-alpha treatment within 18 months before enrolment
- No patients were HCV or HIV positive.
Exclusion criteria:
-Patients who had decompensated liver disease or hepatocellular
carcinoma (HCC).

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates

Patients who showed complete response at 24 months were removed from
lamivudine therapy and had regular follow up.
Baseline characteristics

Age (years), mean±SD (range)
Weight:
Sex, males (%)
Ethnicity
Baseline HBV DNA, n (%)
Baseline ALT (IU/L), median (range)
History of interferon treatment,
n (%)
Baseline fibrosis
Baseline cirrhosis
Genotypes
Liver cirrhosis, n (%)

N=50
43±11 (25–78)
NR
39 (78.0%)
NR
50 (100%)
239 (80–548)
12 (24.0%)
NR
NR
NR
15 (30%)

NR: Not reported
Complete response rate, clinical breakthrough, expected durability of
response
Mean: 64.7 months (range: 36–120)
Durability of response after lamivudine cessation (Kaplan–Meier analysis):
12 months: 79.1%
24 months: 64.0%
36 months: 56.9%
48 months: 47.4%
60 months: 47.4%
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Complete response rate: was defined as having both ALT normalization and
undetectable HBV DNA (<0.5 pg/mL) as measured by the hybrid capture
assay.

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

There were no episodes of hepatic decompensation in relapsed patients
after withdrawal of lamivudine.
A 24-month course of lamivudine therapy shows a high end-treatment
response rate and substantial durability of initial response after cessation
of therapy in HBeAg-negative CHB patients in Korea.

Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
High
Unclear
x

Support
Quote: The number of patients included
was relatively small.

x

HBV DNA was measured by the hybrid
capture assay, which is less sensitive than a
PCR-based assay; therefore, patients at risk
were not measured accurately.

x

The outcomes were objective and unbiased
as HBV DNA was measured by the hybrid
capture assay, which is less sensitive than a
PCR-based assay.
The genotype was not described.

x

x

This work was supported by a grant from Ministry for Health, Welfare and
Family Affairs, Republic of Korea (No. A050021).

Comments
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Table 3
Study ID
Objective

Methods

Santantonio (2000)
The aim of this study was to verify the long-term efficacy of lamivudine
treatment and the incidence of lamivudine-resistant hepatitis B virus
mutants.
Design: Prospective cohort
Recruitment/Setting(s): Clinica Malattie Infettive Università di Bari, Italy
Inclusion criteria: Chronic HBsAg carriers with a median duration of HBV
infection of 6 years (range 4–15 years) and those with anti-HBe-positive
chronic hepatitis B (CHB) were included in the study and treated with
lamivudine for 52 weeks.

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Exclusion criteria: Demonstrated signs of decompensated liver disease,
evidence of autoimmune hepatitis or markers of hepatitis C virus, hepatitis
delta virus or human immunodeficiency virus (HIV) infection
Baseline characteristics

Age (years mean, range)
Weight:
Gender (male/female)
Ethnicity
Baseline HBV DNA (mean± SD,
pg/mL)
Baseline ALT >1.5 times the upper
limit of normal values (mean±SD,
IU/L)
Baseline therapy IFN (%)
Baseline fibrosis
Baseline cirrhosis
Genotypes
Median duration of HBV infection
(range)

N=15
42.4 (4–15)
NR
NR
201±170
166±92

9 (60%)
NR
NR
NR
6 years (4–15)

NR: not reported
Transient response
12 months (12–30 months)
Transient response: 11 of the 15 treated patients (74%) showed inhibition
of viral replication and normalization of ALT levels during lamivudine
treatment but relapsed after therapy was terminated.
Two of the 15 patients (13%) showed a virological and biochemical
response during treatment and continued to have normal ALT values and
undetectable HBV DNA levels by PCR 15 and 24 months, respectively, after
therapy withdrawal.

Conclusions

Definitions: Normal ALT values (<40 IU/L) and undetectable HBV DNA (<5
pg/mL) were used as criteria for response at the end of treatment (primary
response) and follow up (sustained response).
The response of a 1-year course lamivudine treatment in anti-HBe-positive
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(as reported in the
abstract)

patients is transient as the majority of patients relapsed after therapy
withdrawal. The lack of sustained effect and the emergence of lamivudineresistant mutants suggest that therapy for CHB should be based on a
combination of several therapeutic agents.

Risk of bias
Bias
Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

Judgement
High
Unclear
X

x

Support
Small sample size

Does not give the inclusion criteria

x

X

Does not give definitions of some outcomes

X

X

Not reported
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Table 4
Study ID
Objective

Methods

Lee (2010)
To investigate post-treatment durability, the optimal duration of additional
treatment after HBeAg clearance or seroconversion, and determinants for
sustained virological response (SVR) following lamivudine monotherapy in
patients with HBeAg-positive CHB
Design: Retrospective multicentre cohort
Recruitment/Setting(s): Seven medical institutions in Korea
Selection criteria:
Inclusion criteria:
- Consecutive patients with HBeAg-positive CHB infection treated with
lamivudine at seven medical institutions in Korea, from 1999 to 2004
- 18–75 years of age
- Serum HBsAg and HBeAg were observed for at least 6 months
Elevated ALT on two occasions
- Presence of HBV DNA had been documented on two occasions –
compensated liver disease.
Exclusion criteria:
- Antibody to human immunodeficiency virus (HIV), hepatitis C virus
(HCV) or hepatitis D virus (HDV), a history of malignancy – evidence of
other forms of liver disease.

Participants and
baseline characteristics
(as it appears in the
original publication)

Complete response was achieved in 287 of 748 patients (38.4%). Of these
287 patients, 178 patients were followed for at least 6 months and
discontinued lamivudine treatment after complete response.
Baseline characteristics
N=178, n (%)
Age:
≤40
≥40
Weight:
Male: female
Ethnicity
Baseline mean serum HBV DNA (log
10copies/mL)
≤8.0
≥8.0
Baseline mean serum ALT (IU/L)
>1 and ≤2 x ULN*
>2 and ≤5 x ULN*
>5 and ≤10 x ULN*
>10 and ≤20 x ULN*

101 (56.7)
77 (43.3)
NR
129:49
NR

Previous IFN-α therapy

14 (7.9)
73 (41.0)
61 (34.3)
30 (16.9)
17 (9.6)

Baseline fibrosis
Baseline cirrhosis

NR
NR
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Genotypes
Mean (SD) treatment duration,
months

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

NR
26 (12–77)

NR: not reported
*The upper limit of normal ALT levels is less than 40 IU/L.
Cumulative relapse rates, virological response
At least 6 months and discontinued lamivudine treatment after complete
response
Among 178 patients who discontinued lamivudine treatment, 138 patients
(77.5%) maintained sustained virological response.
The cumulative relapse rates:
1 year: 15.9%
2 years: 23.0%
3 years: 26.4%
4 years: 30.2%
5 years: 30.2%
The mean time to relapse after cessation of lamivudine was 12 months
(range, 7–42). Most relapses occurred within 2 years after discontinuation
of lamivudine (33/40, 82.5%).
Multivariate analysis of predictive factors associated with sustained
virological response
Variable
Age (years)
≤40
≥40
Baseline serum ALT
Baseline serum HBV DNA
Additional treatment duration
after
HBeAg
clearance
(months)
<12
≥12
Additional treatment duration
after HBeAg seroconversion
(months)
<12
≥12

OR (95% CI)
1.95 (1.03–3.65)
NS
NS

1.0
9.25 (4.18–20.40)

1.0
14.29 (6.79–34.28)

NS: not significant
Definitions:
Complete response (CR) was defined as normalization of serum ALT level,
loss of serum HBV DNA.
A relapse was defined as reappearance of serum HBV DNA after drug
cessation.
Patients who maintained CR for more than 6 months after cessation of
lamivudine therapy were classified as having sustained virological response
(SVR).
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Conclusions
(as reported in the
abstract)

The lamivudine-induced virological response was durable in patients under
40 years of age and in those receiving lamivudine for more than 12 months
after HBeAg clearance or seroconversion. Age and additional treatment
were major predictive factors for SVR.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?

Low
x

Support
Quote: Serum HBeAg, anti-HBe, HBV DNA,
and ALT were tested every 3–6 months
during lamivudine therapy (or as necessary)
and after drug cessation.

x

x

Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
High
Unclear

x

The mean duration of lamivudine treatment
was 26 months (range, 12–77), and the
mean total follow-up period was 53 months
(range, 24–90).
Quote: A major limitation of this
multicentre, large-scale cohort study was
the use of a relatively insensitive HBV DNA
assay.

x

x

Supported by a grant (no. A050021) of the Good Health R&D Project,
Ministry for Health, Welfare and Family Affairs, Republic of Korea

Comments
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Table 5
Study ID
Objective

Methods

Liu (2010)
To assess the durability of lamivudine treatment with stringent cessation
criteria in hepatitis B e antigen (HBeAg)-negative patients and to explore
potential predictive factors
Design: Prospective cohort
Recruitment/Setting(s): Hospital of Shandong University (China)
Selection criteria:
Inclusion criteria:
- Seropositive for HBsAg and seronegative for HBeAg more than 6 months
before treatment -- no signs of decompensated liver damage (jaundice,
variceal bleeding, ascites or encephalopathy)
-With ALT levels less than twice ULN (40 IU/L) and serum HBV DNA levels at
4
least 10 copies/mL when initiating treatment.

Participants and
baseline characteristics
(as it appears in the
original publication)

Cessation criteria were defined as follows:
(i)
At least 18 months of additional treatment after achieving
undetectable HBV DNA by PCR and normal ALT
(ii)
Total treatment duration of at least 24 months
Number of participants in each cohort/group: 61

Age (years)
Weight
Male/female
Ethnicity
Baseline HBV DNA (log10
copies/mL)
Time to undetectable
HBV DNA (w)
Additional treatment
after undetectable HBV
DNA (m)
Baseline ALT (IU/L)
Baseline fibrosis
Baseline cirrhosis
Genotypes
Total treatment

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

With relapse
(N=31)
363±10.7
NR
25/6
NR
6.62 (4.0–8.26)

Without relapse
(N=30)
27.3± 13.3
NR
25/5
NR
6.49 (4.7–8.0)

12 (4–24)

8 (4–24)

18–47 (24)

18–65 (24.5)

240 (91–453)
NR
NR
NR
27 (24–48)

193.5 (80–854)
NR
NR
NR
27 (24–66)

NR: not reported
Relapse
Median of 15 months (1–84 months, mean 22 months)
Relapse was defined as reappearance of serum HBV DNA
4
(>10 copies/mL) by PCR.
The cumulative relapse rates increased steadily with the follow-up time
and reached as high as 56.1% within 5 years after lamivudine withdrawal.
Nearly half of the relapses (15/31) occurred within 3 months after
withdrawal, and more than 80% of relapses (26/31) occurred within 12
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months. The latest relapse during follow up occurred at month 48.
Time

Conclusions
(as reported in the
abstract)

43.6

24 months

49.7

36 months

52.1

48 months

56.1

60 months

56.1

Multivariate analysis on clinical features and relapse after lamivudine
treatment
Variables
RR (95% CI)
Age (years)
1.05 (1.01–1.09)
Gender
NS
Pre-treatment ALT (IU/L)
NS
Pre-treatment HBV DNA (log
NS
10 copies/mL)
Combination IFN
NS
Additional treatment after
NS
undetectable HBV DNA (m)
Total treatment (m)
NS
Effectiveness of lamivudine treatment is not durable in HBeAg-negative
CHB patients even when stringent cessation criteria are adopted, with the
exception of patients aged 20 years. The ideal end-point of lamivudine
treatment is clearance of serum HBsAg.

Risk of bias
Bias
Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?

Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Cumulative relapse rate (%)

12 months

Judgement
High
Unclear
X

x

Support
Small sample size

Quote: All patients were seropositive for
hepatitis B surface antigen (HBsAg) and
seronegative for HBeAg more than 6
months before treatment and had no signs
of decompensated liver damage (jaundice,
variceal bleeding, ascites or
encephalopathy).

x

x

x

Quote: The mutations in pre-core and basic
core promoter regions were not analysed.
The genotypes were determined only in a
small fraction of patients (21/61).

x

Not reported
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Table 6
Study ID
Objective

Ryu (2003)
To determine whether long-term additional administration of lamivudine
might enhance the durability of lamivudine-induced HBeAg seroconversion

Methods

Design: Prospective cohort
Recruitment/Setting(s): Korea
Selection criteria:
- Persistently negative serum HBeAg and HBV DNA for at least 24 months.

Participants and
baseline characteristics
(as it appears in the
original publication)

A total of 85 patients achieved viral response with lamivudine therapy
(defined as loss of serum HBeAg as well as loss of serum HBV DNA
determined by solution hybridization assay in two consecutive tests).
Among them, 61 patients with persistently negative serum HBeAg and HBV
DNA for at least 24 months were followed up for over 12 months after
discontinuation of lamivudine.

Age (years, mean±SD)
Weight
Gender (M/F)
Ethnicity
Baseline HBV DNA level
(pg/mL)
Baseline ALT (IU/L)a

Patients with
lamivudineinduced HBeAg
seroconversion
(N=85)
43.1±11.3

Patients treated
with additional
lamivudine therapy
for >24 months
(N=61)
41.4±10.9

NR
63:22
NR
67 (6–4279)

NR
48:13
NR
73 (6–3064)

177 (80–1045)

181 (80–688)

Baseline fibrosis
NR
Baseline cirrhosis
NR
Genotypes
NR
Pathology
CH
63 (74.1%)
LC
22 (25.9%)
NR: not reported
a: expressed as median (range)
Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

NR
NR
NR
47 (77%)
14 (23%)

Viral relapse factors: age, gender
More than 12 months (median 16; range 12–31 months)
Viral breakthrough: The cumulative viral breakthrough rates at 1, 2 and 3
years after the loss of serum HBeAg were 7%, 12% and 20%, respectively.
The median time to viral breakthrough was 15 months (range, 5–32
months) after viral response. Older age was the only independent
predictive factor of viral breakthrough (odds ratio, 1.07; 95% CI: 1.02 to
1.12).
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The cumulative reappearance rates of serum HBV DNA and the
cumulative viral relapse rate at 6 months, 1 and 2 years following
cessation of lamivudine therapy were 15%, 21% and 31%, respectively
(evaluated in 61 patients).
In multivariate analysis, older age (OR 1.06; 95% CI 1.01–1.12) was found
to be an independent predictive factor for post-treatment viral relapse.
Conclusions
(as reported in the
abstract)

These results suggested that long-term additional administration of
lamivudine might enhance the durability of lamivudine-induced HBeAg
seroconversion.

Risk of bias
Bias
Low
Representative and welldefined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

Judgement
High
Unclear
x

Support
Small sample size

x

x

All outcomes were not measured
according to the type of patients (chronic
hepatitis and liver cirrhosis).
x

x

Only one outcome (viral breakthrough)
was adjusted for age, gender, etc.

Not reported
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Table 7
Study ID
Objective

Methods

Lee 2002
The aim of the study was to evaluate the durability of lamivudine-induced
HBeAg seroconversion, ALT normalization and HBV DNA suppression when
lamivudine therapy was stopped according to the Asia-Pacific Consensus on
“Prevention and Management of Chronic Hepatitis B and C” (APC)
recommendation.
Design: Observational, retrospective cohort
Recruitment/Setting(s): CHB patients in the Liver Unit, Kaohsiung Chang
Gung Memorial Hospital, Taiwan from February 1999 to September 2000
Selection criteria:

Inclusion:
o Patients with CHB who had positive HBsAg, HBeAg, and HBV
DNA, and acute exacerbation at baseline.
o Finished lamivudine therapy after at least 6 months of
treatment
o Regularly followed up.


Exclusion:
o Received antiviral therapy with NAs or IFN previously
o Irregular lamivudine treatment because of poor compliance.

Definitions: CHB was defined as elevated ALT levels for more than 6 months,
without monographic features suggestive of cirrhosis and clinical evidence of
portal hypertension such as oesophageal varices, ascites or hepatic
encephalopathy. Acute exacerbation was defined as abrupt elevation of ALT
to more than five times the upper limit of normal (ULN), i.e. more than 200
U/L.
Participants and
baseline characteristics
(as it appears in the
original publication)

Number of participants (total): 53 fulfilled the selection criteria. Of 53
patients, 31 fulfilled APC’s criteria and stopped taking lamivudine.
Age:
Weight:
Gender:
Ethnicity
Baseline HBV DNA
Baseline HBsAg
Baseline HBeAg
Baseline ALT
Lamivudine doses

Prognostic factor(s)

Length of follow up

31.1 years (range 16–56)
NR
43 males, 10 females
Taiwanese origin
Positive
Positive
Positive
More than five times the upper limit of
normal (ULN), i.e. more than 200 U/L.
100 or 150 mg/day for 24–68 weeks during
the study period
- 23 males, 8 females
- 38.8 (SD 11.8) weeks of treatment

Patients stopped taking
lamivudine as they
fulfilled APC’s criteria
Age (years), gender, pre-treatment HBV DNA, pre-therapy ALT levels,
treatment duration and additional lamivudine treatment after HBeAg
seroconversion
Followed up at 1- or 2-month intervals for up to 87 weeks (median 56 weeks)
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Outcomes with effect
estimates

Post-treatment relapse
<=25 years
(N=12)

>25 years
(N=19)

Total
(N=31)

Cumulative relapse rate
At 24 weeks
30.7%
At 48 weeks
45.4%
At 72 weeks
56.3%
Multivariate analysis*
OR (95% CI)
1
9.00 (1.28–63)
*In univariate and multivariate analyses, age was the only prognostic factor
for post-treatment relapse.
Definitions:
Relapse: Reappearance of HBV DNA and/or HBeAg
Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Lamivudine-induced full HBeAg seroconversion was not durable in the
Taiwanese population. ALT levels were useful for relapse detection. Age was
the only independent predictive factor for relapse.

Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

Judgement
High
Unclear
X

Support
The authors did not give detailed information
about the recruitment or sample size.

X

X

Median follow up 56 weeks

X

X

X

Research grant CMRP- 1001 from Chang Gung Memorial Hospital
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Table 8
Study ID
Objective

Methods

Dienstag 2003
To evaluate post-treatment durability for up to 3 years of serological
responses to lamivudine in patients who experienced HBeAg
seroconversion in previous lamivudine studies
Design: Prospective, multicentre cohort of long-term follow up of an RCT
Recruitment/Setting(s): 35 clinical centres in North America, Europe, the
Middle East, and South Africa. All centres participated previously in phase II
and III qualifying lamivudine trials. Data were collected between January
1997 and the database cut-off date of 31 October 2000.
Selection criteria:

Inclusion:
o Patients with compensated hepatitis B
o Received lamivudine monotherapy 100 mg once daily during
phase II and III trials
o HBeAg negative and antibody to HBeAg (anti-HBe) positive on
the last two occasions in a qualifying trial.
Patients who subsequently achieved HBeAg loss, anti-HBe reactivity, and
undetectable HBV DNA on two successive visits at least 4 weeks apart were
again eligible to discontinue retreatment and be followed according to the
off-treatment schedule.


Participants and
baseline characteristics
(as it appears in the
original publication)

Exclusion:
patients
enrolled
in
other
defined
strata
(decompensation/liver transplantation, those with HBeAg-negative
CHB), those who had received intervening treatment with other
hepatitis-B antiviral agents, or those who were pregnant or
breastfeeding.

Number of participants: 42
Total (N=40)
Age (years), median (range)
39 (22–75)
Male, n (%)
31 (78)
Ethnic origin, n (%)
5 (13)
 Asian
31 (78)
 White
1 (3)
 Black
1 (3)
 Hispanic

2 (5)
Other
Continent, n (%)
32 (80)
 North America
7 (78)
 Europe
1 (2)
 Africa
HBV DNA at baseline*
28/39 (72)
 Undetectable HBV DNA, n (%)
11/39 (28)
 Detectable HBV DNA, n (%)
*Lower limit of detectability for HBV DNA equal to 0.7 mEq/mL
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Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates

Baseline ALT and HBV DNA levels upon entering the feeder study. Baseline
ALT and HBV DNA levels upon entering the follow-up study. Age, ethnicity,
weight, gender, time to seroconversion in the feeder study; and time
between seroconversion and stopping lamivudine therapy
Median time from the treatment stop date to the last visit in the current
study was 40.7 (range 22.5–62.3) months.
Durability of post-treatment HBeAg seroconversion was:
12 months: 86% (32 of 37)
24 months: 83% (29 of 35)
36 months: 72% (21 of 29).

HBeAg seroconversion, n (%)
HBsAg seroconversion, n (%)
HBsAg negative, n (%)
Anti-HBs positive, n (%)
HBV DNA at baseline n (%)
ALT normalization (<ULN) n (%)
ALT ≤ULN and undetectable HBV DNA n (%)

All patients at
last study visit
(36.6 months)
30/39 (77)
8/40 (20)
9/40 (23)
8/40 (20)
28/39 (72)
25/40 (63)
23/39 (59)

Definitions:
Seroconversion: Seroconversion required concomitant antigen negativity
and antibody positivity.
Conclusions
(as reported in the
abstract)

Most HBeAg responses achieved during lamivudine therapy were durable,
and most responders experienced prolonged clinical benefit after HBeAg
seroconversion and subsequent discontinuation of lamivudine. Lamivudine
retreatment for reappearance of hepatitis B markers can achieve
resumption of viral suppression.

Risk of bias
Bias
Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
High
Unclear
X

X

X

Support
Characteristics of the recruitment process
not reported (reported elsewhere). The
epidemiological nature of this study
precluded the definition of statistical
power.
It is a descriptive study that does not intend
to give association measures.
Median time from enrolment to the last
study visit was 36.6 (range 4.8–45.6)
months.

X

X

X

Multivariate analysis not performed

Not stated
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Table 9
Study ID
Objective

Methods

Fung 2004
The aims of the study were to determine: (i) the virological and biochemical
response to a 2-year course of lamivudine treatment in Chinese adults with
e antigen-negative chronic hepatitis B (e-CHB); (ii) the rate of virological
and biochemical breakthrough during lamivudine therapy; and (iii) the
durability of the response to lamivudine following withdrawal of therapy in
patients who have not developed lamivudine resistance after 2 years of
treatment.
Design: Observational, retrospective cohort
Recruitment/Setting(s): Hepatology Clinic of the Toronto General Hospital
between January 1999 and December 2001
Selection criteria:

Inclusion: HBsAg positive, HBeAg negative, anti-HBe positive,
detectable serum HBV DNA by hybrid capture assay, and ALT >1.5 x
upper limit of normal (ULN, 40 IU/L), on two separate occasions during
the 6-month period prior to the start of therapy.

Exclusion:
o Coinfected with HCV, HDV and/or HIV.
All patients received lamivudine 100 mg orally daily. Treatment was
withdrawn in patients who had undetectable HBV DNA by PCR and normal
ALT on at least three consecutive occasions during the second year of
therapy and at month 24. These patients were monitored monthly for 3
months, 3-monthly for the remainder of the year, and thereafter every 6
months. Patients who had clinical relapse after treatment withdrawal were
restarted on lamivudine 100 mg orally daily.

Participants and
baseline characteristics
(as it appears in the
original publication)

Number of participants (total): 50 patients treated with lamivudine. Only
27 evaluated after treatment withdrawal.
Demographic data of the 50 lamivudine-treated participants
Age:
45.1 years (SD 10.3)
Weight:
NR
Gender:
40 males, 10 females
Median ALT/ULN (range)
2.3 (0.8–24.9)
Patients with ALT >5 x ULN, n (%)
9 (18)
Liver histology
14 (28)
 No. (%) of patients with
cirrhosis
2 (1–3)
 Median (range) inflammatory
score (max=4)
 Median (range) fibrosis score
3 (1–4)
(max=4)
HBV genotype – no. (%)
11 (22)
 Genotype B
39 (78)
 Genotype C
Ethnicity
Chinese
7
Baseline HBV DNA
1.1 x 10 copies/mL
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Baseline ALT
Lamivudine duration

Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates

Median 93 IU/L.
Mean 32.6 (SD 13.0) months

Age (years), gender, genotype, pre-treatment HBV DNA, pre- and therapy
ALT levels, liver histology, duration of treatment from the time HBV DNA
first became undetectable by PCR
All patients received lamivudine for 2 years. Patients were followed for a
median of 15–27 months after treatment withdrawal.
A total of 12/27 (44%) patients had evidence of virological relapse, and
7/27 (26%) had clinical relapse.
Probability of clinical and virological relapse:
6 months: 12% and 30%
12 months: 18% and 50%
18 months: 30% and 50%
The median time to virological relapse was 4.5 months (range 3–9 months),
while the median time to clinical relapse was 12 months (range 3–27
months).
There were no significant differences (demographic characteristics,
virological, biochemical or histological features) between patients with and
without clinical relapse (univariate analysis).
Definitions:
Clinical relapse after treatment withdrawal was defined as detection of
HBV DNA by hybrid capture assay and ALT >1.5 ULN.
Virological relapse (after treatment withdrawal): reappearance of HBV
DNA by PCR assay

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Our study demonstrates that a sustained response can be achieved after a
2-year course of lamivudine in a subset of patients with e-CHB.

Low
Representative and
well-defined sample of
patients?

Judgement
High
Unclear
X

Support
Very small sample size. Only 27 evaluated
after treatment withdrawal
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(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

X

It is a descriptive study that does not intend
to give association measures.
X

Median follow up 15–27 months after
treatment withdrawal

X

X

X

Multivariate analysis not performed

Not stated
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Table 10
Study ID
Objective

Methods

Fung 2009
The aim of this study was to compare the virological and biochemical data
of Chinese CHB patients with lamivudine-induced hepatitis B e antigen
(HBeAg) seroconversion, between those who stopped therapy after HBeAg
seroconversion and those who continued to receive lamivudine.
Design: Retrospective cohort
Recruitment/Setting(s): Hepatology Hepatitis Clinic, Queen Mary Hospital,
Hong Kong, between July 1994 and July 2004
Selection criteria:

Inclusion: HBeAg-positive CHB patients who received lamivudine
therapy with treatment-associated HBeAg seroconversion.

Exclusion: Patients coinfected with hepatitis C or HIV, and those with
alcoholic liver disease, Wilson disease, autoimmune hepatitis, primary
biliary cirrhosis, or primary sclerosing cholangitis were excluded.

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Number of participants (total): 101 patients treated with lamivudine. Only
22 patients with cessation of lamivudine after HBeAg seroconversion
Demographic data of the 22 patients with cessation of lamivudine after
HBeAg seroconversion
Age at cessation of lamivudine (years)
32 (21–55)
Weight
NR
Gender
16 males, 6 females
Length of lamivudine treatment
Median 74 (17–120)
(months)
Median 23 (5–91)
Median 25 (6–94)
 Before HBeAg seroconversion
 After HBeAg seroconversion
HBV genotype – no. (%)
6 (27)
 Genotype B
16 (73)
 Genotype C
Ethnicity
Chinese
Pre-treatment ALT (U/L)
Median 176 (46–1670)
At time of stopping lamivudine
Bilirubin (μmol/L)
Median 12 (7–35)
ALT (U/L)
Median 26 (15–104)
Albumin (g/L)
Median 44 (26–48)
HBV DNA (log copies/mL)
Median 3.5 (1.8–8.8)
Patients with normal ALT, n (%)
19 (86)
Patients with undetectable HBV DNA, n
6 (27)
(%)
Age (years), gender, genotype, HBV DNA, ALT levels, duration of lamivudine
therapy
Total duration of follow up: median 104 months (range 31–150)
After stopping lamivudine: median of 20 (2–71) months.
After stopping lamivudine (22 patients):
A total of 14 (64%) patients experienced virological rebound, with a
cumulative incidence of 82% at 4 years.
Two patients (9%) underwent HBeAg seroreversion at 5 and 10 months
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after cessation of lamivudine, with resulting flares in liver transaminases.
In total, seven (32%) patients underwent biochemical flares (elevation of
ALT to twice the ULN). The cumulative incidence of biochemical flares at 5
years was 44%, with no further increase after 25 months.

Results of patients who stopped lamivudine
Comparison between patients with
and without virological rebound*
No virological
Virological
P
rebound
rebound
8
14
32 (24–55)
32 (21–54)
NS
138 (46–1670) 235 (74–
NS
882)

No. of patients
Age in years, median (range)
Pre-treatment ALT (U/L),
median (range)
Duration of lamivudine in
months, median (range)
84 (25–111)
56 (17–120)
NS
 Total
37 (17–91)
22 (5–51)
0.059
 Before HBeAg
seroconversion
20 (8–94)
29 (6–92)
NS
 After HBeAg
seroconversion
End-of-treatment ALT (U/L)
33 (15–51)
22 (16–104)
NS
HBV DNA (log copies/mL) (at
5.2 (1.8–8.8)
1.8 (1.8–8.8) NS
time of HBeAg seroconversion)
HBV DNA (log copies/mL) (at
4.6 (3.1–5.3)
2.4 (1.8–8.8) 0.029
time of stopping lamivudine)
*14 patients had virological rebound with a cumulative incidence of 82% at
4 years.

No. of patients
Age in years, median (range)
Pre-treatment ALT (U/L),
median (range)
Duration of lamivudine in
months, median (range)
 Total
 Before HBeAg
seroconversion
 After HBeAg
seroconversion
End-of-treatment ALT (U/L)
HBV DNA (log copies/mL) (at
time of HBeAg seroconversion)
HBV DNA (log copies/mL) (at
time of stopping lamivudine)

Comparison between patients with
and without biochemical flares
No flares
Flares
P
15
7
31 (24–55)
38 (21–54)
NS
152 (46–1670) 302 (157–
NS
882)

80 (20–111)
19 (5–91)

52 (17–120)
28 (7–36)

NS
NS

23 (6–94)

27 (9–84)

NS

25 (15–51)
1.8 (1.8–8.8)

44 (21–104)
2.4 (1.8–8.8)

0.056
NS

3.5 (1.8–5.3)

3.5 (1.8–8.8)

NS

Results of multivariate analysis:
Only cessation of lamivudine after HBeAg seroconversion remained a
significant factor for subsequent ALT flares.
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Definitions:
Virological rebound: an increase in serum HBV DNA of 1log copies/mL or
higher from the time of cessation of lamivudine
HBeAg reversion: not defined
Biochemical flares: elevation of ALT to twice the ULN
Conclusions
(as reported in the
abstract)

There is a high rate of HBV DNA rebound despite sustained HBeAg
seroconversion after stopping lamivudine. There are no predictive factors
at the time of stopping treatment for subsequent hepatitis flares.
In Asian HBeAg-positive patients, continuing with lamivudine after
achieving HBeAg seroconversion was associated with a higher proportion of
undetectable HBV DNA and a lower number of ALT flares, when compared
with those with cessation of lamivudine.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

Judgement
Low
High
X

X

Support
Unclear
Very small sample size. Only 22 evaluated
after treatment withdrawal

It is a descriptive study that does not intend
to give association measures.
X

Median follow up 20 months after
treatment withdrawal

X

X

X

Multivariate analysis performed

Not stated
Study highlights
 There is a high rate of HBV DNA rebound despite sustained HBeAg
seroconversion after stopping lamivudine.
 There are no predictive factors at the time of stopping treatment
for subsequent hepatitis flares.
 Prolonged maintenance of HBV DNA suppression and much lower
rates of hepatitis flares are associated with continuing lamivudine,
even after HBeAg seroconversion.
 There is a low rate of drug-resistant mutations with continued
lamivudine therapy after HBeAg seroconversion.
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Table 11
Study ID
Objective

Methods

Kim 2009
The purpose of this study was to determine the long-term relapse rate and
associated risk factors in HBeAg-positive CHB patients who had maintained
virological response for 1 year after lamivudine discontinuation.
Design: Retrospective cohort
Recruitment/Setting(s):
 Setting: Guro Hospital, Korea
 376 patients treated with lamivudine (100 mg/day). Of these, 113
patients achieved a virological response and then discontinued
lamivudine. The 55 patients with virological response for at least 1
year after lamivudine discontinuation were eligible for final
analysis.
 Study period: not stated
Selection criteria:

Inclusion: positive for HBsAg, HBeAg, and serum HBV DNA using a
5
hybridization assay or >10 copies/mL HBV DNA using b-DNA, and
elevated serum ALT levels (twice the ULN for at least 6 months) prior
to lamivudine therapy.

Exclusion: history of antiviral treatment.

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates

No. of participants (total): 55 patients with virological response for at least
1 year after lamivudine discontinuation were eligible for final analysis.
Baseline characteristics and clinical features of 55 patients who
maintained a virological response for at least 1 year after lamivudine
discontinuation
Age (years), mean±SD
39.2±9.1
Sex (M/F)
44/11
ALT (IU/L), mean±SD
374.5±345.5
Albumin (g/dL)
4.1±0.5
Bilirubin (mg/dL)
1.4±2.3
Presence of cirrhosis (yes/no)
13/42
HBV DNA (log10 copies/mL)
7.5±0.9
Lamivudine duration, mean (range), months
22.5 (6–87)
Lamivudine consolidation*, mean (range),
10.5 (0–28)
months
Follow up after lamivudine discontinuation,
38.8 (14–95)
mean (range), months
*Treatment after virological response
Age (years), gender, ALT levels, bilirubin, albumin, presence of cirrhosis,
HBV DNA, lamivudine duration, lamivudine consolidation and follow up
after lamivudine discontinuation
The 55 patients were followed up for a mean 26.7 months (range, 2–83)
from 1 year after lamivudine discontinuation.
Descriptive results of delayed relapse:
1) Frequency: Of the 55 patients, 16 (29%) showed a delayed relapse.
2) Delayed relapse rate:
Years after lamivudine
discontinuation
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Cumulative delayed relapse rate

1
16%

2
29%

3
39%

4
44%

3) Biochemical and virological characteristics at the time of relapse:

Relapse ALT >ULN of ALT
Flare of hepatitis (ALT >10 x ULN and higher than
baseline)
Relapse bilirubin >2.5 (mg/dL)
HBeAg reversion
ULN: upper limit of normal

Number (%)
10 (62.5)
3 (18.8)
2 (12.5)
2 (12.5)

Multivariate analysis:
1) Risk factors for delayed relapse:

Age (years)
Albumin (g/dL)
Bilirubin (mg/dL)
HBV DNA (log10 copies/mL)
Lamivudine consolidation*
3
HBV DNA>2 x 10 copies/mL at 3 months
post-lamivudine
*Treatment after virological response

Exp (B)
1.304
0.028
11.296
1.000
0.862
12.485

P
0.029
0.062
0.152
1.000
0.164
0.047

2) Cumulative delayed relapse rate at 2 years from 1 year after
lamivudine discontinuation
Rate (%)
P
Age
4
0.042
 ≤40 years
46
 >40 years
HBV DNA 3 months after
lamivudine discontinuation
3
25.8
0.021
 ≤2 x 10 copies/mL
3
46
 >2 x 10 copies/mL
Definitions:
Virological response: loss of HBeAg for at least two consecutive
measurements and undetectable serum HBV DNA by hybridization assay or
5
<10 copies/mL HBV DNA by b-DNA
Relapse: reappearance of serum HBV DNA to a detectable level by
5
hybridization or >10 copies/mL by b-DNA
Early relapse: relapse occurring within 1 year after lamivudine
discontinuation
Delayed relapse: relapse occurring more than 1 year after lamivudine
discontinuation.
Conclusions
(as reported in the
abstract)

Delayed relapse is not infrequent, even in patients who maintain virological
response for 1 year after lamivudine discontinuation. Therefore, lamivudine
maintenance therapy might be considered in HBeAg-positive CHB patients
who achieve virological response.

Risk of bias
Bias
Low
Representative and

Judgement
High
Unclear
X

Support
Very small sample size. Only 55 evaluated
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well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

after treatment withdrawal.

X

X

Median follow up 26.7 months from 1 year
after lamivudine discontinuation

X

X

X

Multivariate analysis performed

Supported by the Korea University Grant (K0823371)

Table 12
Study ID
Objective

Methods

Jin 2012
To analyse long-term comprehensive clinical course of consecutive CHB
patients who were off-treated after sufficient lamivudine treatment and to
find out predisposing factors that could influence the clinical outcome of
these patients
Design: Observational, retrospective cohort
Recruitment/Setting(s): Patients with CHB who discontinued lamivudine
after at least 12 months of treatment at the Department of Internal
Medicine, Asan Liver Centre, Asan Medical Centre, University of Ulsan
College of Medicine, South Korea, between January 2007 and December
2008
Selection criteria:

Inclusion: normal ALT (<40 IU/L) level at the cessation of lamivudine

Exclusion: previously received other NAs or IFN-alpha before
lamivudine treatment, history of malignancy, younger than 16 years,
lamivudine for less than 12 months

Participants and
baseline characteristics
(as it appears in the
original publication)

Number of participants (total): 138 patients with virological response for at
least 1 year after lamivudine discontinuation were eligible for final analysis.
Baseline characteristics of all 138 patients at the cessation of lamivudine
treatment
All patients
Initial
Initial
P*
(N=138)
HBeAgHBeAgpositive
negative
(n=102)
(n=36)
Age (years),
43 (19–82)
41 (19–69)
48 (28–82)
0.001
median (range)
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ALT (IU/L),
18 (5–38)
19 (7–38)
18 (5–38)
0.696
median (range)
Albumin (g/dL),
4.1 (2.8–4.7) 4.1 (2.8–
4.1 (3.4–4.4)
0.518
median (range)
4.7)
Bilirubin
1.1 (0.5–1.8) 1.1 (0.6–
1.1 (0.5–
0.297
(mg/dL), median
1.8)
1.2.0)
(range)
HBV DNA
(copies/mL), n
(%)
68 (49.3)
42 (41.2)
26 (72.2)
48 (34.8)
41 (40.2)
7 (19.4)
 <50
4
22 (15.9)
19 (18.6)
3 (8.3)
 50–10
4
 10 ≤
Serological
NA
82 (80.4)
NA
response, n (%)
Treatment
35.5 (13–98) 35.6 (13–
35.1 (14–80) 0.333
duration
98)
(month)
*P-value for difference between the initial HBeAg-positive and HBeAgnegative groups
Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Age (years), gender, ALT levels, bilirubin, albumin, HBV DNA, HBeAg,
lamivudine duration
Median follow-up period of 28–30 months after lamivudine cessation
Descriptive results 28–30 months after lamivudine cessation:
Initial HBeAgInitial HBeAgpositive
negative
(n=102)
(n=36)
Virological relapse (%)
45.2
29.4
Biochemical breakthrough
52.9
30.6
(%)
Hepatitis flare (%)
12.7
8.3
Multivariate analysis for virological relapse after lamivudine cessation
(N=116)
HR
95% CI
P*
HBeAg-positive patients (n=83)
Age at cessation (<40 years)
0.520
0.264–0.998 0.048
HBV DNA levels (<50 copies/mL)+
0.507
0.261–0.987 0.046
HBeAg-negative patients (n=33)
Age at cessation (<40 years)
0.276
0.033–2.314 0.236
HBV DNA levels (<50 copies/mL)‡
0.186
0.048–0.723 0.015
CI, confidence interval; HR, hazard ratio
* Cox proportional hazards model with a backward elimination method
+Serum HBV DNA level at the initiation of lamivudine treatment
‡Serum HBV DNA level at cessation of lamivudine treatment
Multivariate analysis for biochemical breakthrough after lamivudine
cessation in all 138 patients
HR
95% CI
P*
Sex (female)
0.372
0.209–0.663 0.001
Initial HBeAg-positive
2.435
1.249–4.750 0.009
HBV DNA levels (copies/mL) ‡
1
 <50 (control)
4
1.847
1.018–3.350 0.043
 50–10
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4
5.249
2.608–9.553 <0.001
 ≥10
CI, confidence interval; HBV, hepatitis B virus; HR, hazard ratio
‡Serum HBV DNA level at cessation of lamivudine treatment
* Cox proportional hazards model with a backward elimination method

Definitions:
4
Virological response: decrease in serum HBV DNA level under 10
copies/mL after lamivudine treatment
Serological response: HBeAg loss/seroconversion after lamivudine
treatment in initially HBeAg-positive patients
4
Virological relapse: increase in serum HBV DNA level over 10 copies/mL on
two consecutive tests at least 1 month apart during follow-up period after
lamivudine cessation in patients who showed virological response at the
time of lamivudine cessation
Biochemical breakthrough: increase in ALT level above the upper limit of
normal (ULN, 40 IU/L) on two consecutive tests at least 1 month apart
during follow-up period after lamivudine cessation in patients who had
normalization of ALT at the time of lamivudine cessation
Hepatitis flare: elevation of ALT level more than 10 times the ULN after
lamivudine cessation
Conclusions
(as reported in the
abstract)

Post-treatment virological relapse and biochemical breakthrough incidence
rate were low in patients who achieved low viral titre at lamivudine
cessation. The incidence of post-treatment biochemical breakthrough was
low in initially HBeAg-negative or female patients who achieved low viral
load after sufficient lamivudine treatment.

Risk of bias
Bias
Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
High
Unclear
X

Support
Small sample size; 138 evaluated after
treatment withdrawal

X

X

Median follow up 28–30 months after
treatment withdrawal

X

X

X

Multivariate analysis performed

This study was performed without any financial support.
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Table 13
Study ID
Objective

Methods

Kwon 2013
In the present study, the clinical characteristics of patients with a
favourable response to lamivudine monotherapy over 5 years were
examined. The rate of development of delayed YMDD mutations, hepatic
decompensation and hepatocellular carcinoma, and the durability of
virological responses after the cessation of long-term lamivudine treatment
were investigated.
Design: Observational, retrospective cohort
Recruitment/Setting(s): Seoul St Mary’s Hospital of the Catholic University
of Korea

Participants and
baseline characteristics
(as it appears in the
original publication)

Selection criteria:

Inclusion: Patients who began treatment with 100 mg/day of
lamivudine for HBV-related chronic liver disease between April 1997
and December 2004, received over 5 years of treatment, no YMDD
mutation development and HBV DNA levels below 2.5 pg/mL (about
120 000 IU/mL) after 5 years of lamivudine treatment.

Exclusion: Patients diagnosed with HCC before treatment and patients
who underwent liver transplantation. Patients who interrupted the
treatment for longer than 6 months. Patients with hepatitis C
coinfection, primary biliary cirrhosis, autoimmune hepatitis, significant
alcohol intake, or Wilson disease
From 72 patients included in the study, 16 stopped lamivudine
monotherapy.
Clinical characteristics and outcomes of patients with favourable
responses to long-term lamivudine treatment
Variables (median, range)
All patients (N=72)
Clinical characteristics at baseline
Age (years), mean (SD)
37.9 (13.3)
Sex (m/f)
51/21
Chronic hepatitis/cirrhosis
56/16
HBeAg positivity
40 (55.6%)
HBV DNA log (IU/mL)
6.4 (1.2–8.9)
Serum ALT (IU/L)
204.5 (21–1459)
Serum Alb (g/dL)
3.9 (2.2–4.9)
Virological response
HBsAg loss or seroconversion
5/72 (6.9%)
Time to HBsAg response (year)
9.9 (4.44–13.08)
HBeAg loss or seroconversion
38/40 (95%)
Time to HBeAg response (year)
2.9 (0.07–9.63)
Clinical outcome
Decompensation
2/72 (2.8%)
Time to decompensation (year)
6.1 (5.5–6.6)
HCC development
5/72 (6.9%)
Time to HCC development (year)
7.13 (4.22–9.50)
HBeAg: hepatitis B e antigen; ALT: alanine aminotransferase; Alb: albumin;
TB: total bilirubin; HBsAg: hepatitis B s antigen; HCC: hepatocellular
carcinoma
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Prognostic factor(s)

Age (years), gender, cirrhosis, HBV DNA, HBeAg, HBsAg, ALT levels,
bilirubin, albumin, prothrombin time lamivudine duration

Length of follow up

For the 16 patients who stopped lamivudine treatment, the mean duration
of lamivudine monotherapy and follow up from baseline were 6.6 (5.6–
13.4) and 9.3 (6.3–14.0) years, respectively.

Outcomes with effect
estimates

Descriptive results of patients who stopped lamivudine monotherapy
after achieving a complete response:
Stopped
lamivudine (N=16)
Relapse after a complete response, n (%)
4 (25)
3
 HBeAg positive at baseline, n
2
 HBeAg reversion at the time of the
0
relapse, n
 Decompensation or HCC developed
Started on treatment, n (%)
15 (94)
15
 Entecavir 0.5 mg per day
15
 Virological response
2
 HBsAg seroconversion

Univariate analysis for patients who stopped lamivudine monotherapy
after achieving a complete response (N=16)
Relapsed
Maintained a
P
patients
complete
(n=4)
response (n=12)
Cirrhotic livers at baseline, % 50
16, 7
0.182
HBeAg positivity after 5
50
0
0.011
years of lamivudine
monotherapy, %
Time to achieve HBeAg
5.1 (2.0)
3.0 (1.8) years
0.087
seroconversion, mean (SD)
years
Consolidation treatment
1.9 (0.9)
3.9 (2.7) years
0.305
period after HBeAg
years
seroconversion, mean (SD)
HBsAg titres at the stopping
238.6
0.60 (0.05)
0.088
point, mean (SD)
(209.8)

Definitions:
Complete response: normalization of serum ALT levels, less than 350 IU/mL
of HBV DNA, and HBeAg seroconversion
Complete virological response: a decrease in serum HBV DNA to
undetectable levels as determined by real-time PCR or defined by a HBV
DNA level below 2000 copies/mL (about 350 IU/mL) based on the most
sensitive HBV DNA assay available at that time
Relapse after a complete response: virological relapse and biochemical
relapse
Virological relapse: an increase in serum HBV DNA of 1 log10 IU/mL after
the discontinuation of treatment
Biochemical relapse: an increase in serum ALT after ALT normalization
Cirrhosis: consistent findings using at least two of the following criteria:
platelets below 150 000 U/L, a cirrhotic liver with splenomegaly on
ultrasonography, or variceal changes observed with gastric endoscopy
Decompensation: development of ascites, variceal bleeding or hepatic
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encephalopathy
Hepatocellular carcinoma: was diagnosed either histologically or based on
an elevated serum alpha-fetoprotein level with typical radiological findings
from at least two imaging studies, including dynamic computed
tomography, magnetic resonance imaging or hepatic angiography
Conclusions
(as reported in the
abstract)

Regarding patients showing favourable response over 5 years of treatment,
those at older ages, with cirrhosis or who show poor HBeAg responses
should be on careful monitoring to detect the development of viral
mutations, relapse and even HCC.

Risk of bias
Bias
Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
High
Unclear
X

Support
Very small sample size. Only 16 patients
were evaluated after treatment withdrawal.

X

X

The mean duration of lamivudine
monotherapy and follow up from baseline
were 6.6 (5.6–13.4) and 9.3 (6.3–14.0)
years, respectively.

X

NA

NA

X

NA

Multivariate analysis not performed

Grant sponsor: Korea Healthcare technology R&D Project, Ministry of
Health and Welfare, Republic of Korea; Grant number: A102065

Comments
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Table 14
Study ID
Objective
Methods

Chien 2003
The aim of this study was to examine the determinants for sustained
HBeAg response to lamivudine therapy.
Design: Prospective cohort study
Recruitment/Setting(s): Chang Gung Memorial Hospital (Taiwan)
Patients were followed up monthly or bi-monthly after end of lamivudine
therapy.
Selection criteria: This study included consecutive patients with biopsyproven CHB, all seropositive for HBeAg and HBV DNA for 6 months but
seronegative for HCV, HDV and HIV.

Participants and
baseline characteristics
(as it appears in the
original publication)

Baseline characteristics:
Genotype B (N=62)
Age in years:
30.4±9.0
Weight:
Not reported
Gender:
47 / 15
Male/female
Ethnicity
Not reported
Baseline HBV DNA
n (%)
<200 pg/mL 21 (35)
201–1000 pg/mL 17 (28)
>1000 pg/mL 22 (37)
Baseline ALT >180
43 (69)
U/L n (%)
HAI scores
6.4±3.3
Expressed as mean±SD

Genotype C (N=20)
34.9±10.3
Not reported
16 / 4
Not reported

5 (25)
11 (55)
4 (20)
18 (90)
9.0±3.7

Prognostic factor(s)

Baseline characteristics

Length of follow up

All patients were followed up for at least 12 months after the end of
therapy. Mean period of 44 months (range, 12–88 months)
All of them received a mean period of 16 months (range, 3–55 months)
lamivudine therapy and had achieved complete response (HBeAg
seroconversion plus HBV DNA seroclearance by hybrid capture assay and
normal ALT)

Outcomes with effect
estimates

After the end of lamivudine therapy, 43 (52%) patients showed sustained
response for 12 months, and the other 39 (48%) patients had a relapse.
Among the 39 patients with a relapse:
- Reappearance of HBeAg and HBV DNA associated with ALT flare
occurred in 21 (54%), reappearance of serum HBV DNA with elevated
ALT but still HBeAg-negative in 14 (36%)
- Reappearance of HBeAg and HBV DNA but ALT remained normal in 2
(5%)
- Reappearance of serum HBV DNA but HBeAg remained negative and
ALT remained normal in 2 (5%)
Step-wise logistic regression analysis disclosed that independent
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determinants of sustained response were:
- Genotype (B versus C) (OR 5.922; 95% CI 1.611–21.768)
- Age (younger versus older) (OR 0.943; 95% CI 0.891–0.997)
- Additional treatment (longer versus shorter) (OR 1.097; 95% CI 1.028–
1.171)
Definitions:
Complete response was defined as normalization of serum ALT level, loss
of serum HBV DNA, and seroconversion of HBeAg to its antibody (anti-HBe).
Patients with complete response sustained for 12 months after the end of
lamivudine therapy were classified as having a sustained response. Others
were classified as having a relapse.
Conclusions
(as reported in the
abstract)
Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

In conclusion, HBV genotype, age, and additional treatment are the major
determinants for sustained HBeAg response to lamivudine therapy.

Low
X

Judgement
High
Unclear

Support

X

X

X

X

X

Supported in part by grants from the National Science Council (NSC 892315- B-182A-008-MH) and Prosperous Foundation, Taiwan

Comments
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Table 15
Study ID
Objective

Methods

Participants and
baseline characteristics
(as it appears in the
original publication)

Byun 2005
The aim of the present study was to evaluate the predictive factors for
relapse after termination of lamivudine therapy in lamivudine-induced
HBeAg loss and compare the results with other previous studies.
Design: Prospective observational study
Recruitment/Setting(s): South Korea, Korea University College of Medicine.
Inclusion criteria: Not detailed. Lamivudine 100 mg was given to HBeAgpositive CHB patients.
Exclusion criteria: Patients coinfected with HCV, HDV or HIV and those
patients who were exposed to drugs toxic to the liver, including Chinese
medicinal herbs, were excluded.
From the 541 treated patients, 212 patients showed HBeAg loss and
lamivudine therapy was discontinued in 143 of them. Patients with followup periods shorter than 1 month after cessation of lamivudine therapy
were excluded from this analysis. As for the 143 patients who discontinued
lamivudine therapy, 11 patients were excluded and 132 analysed.
Baseline characteristics of study cohort
Age – years
Weight
Gender
Ethnicity
Baseline HBV DNA (pg/mL)
Baseline ALT (U/L)
Baseline fibrosis
Baseline cirrhosis
Genotypes

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

132 patients
37±10
Not reported
109 male / 23 female
Not reported
773±1558
346±242
Not reported
Not reported
Not reported

Values expressed as mean±SD
Baseline characteristics
The average follow-up period was 6 months (range: 1–29 months).
Of the 132 patients, 75 relapsed between 1 and 17 months after
discontinuation of therapy.
The cumulative relapse rate was 58% at 6 months and 66% at 12 months
(defined as HBV DNA detected on at least two consecutive occasions after
therapy had been discontinued).
In the multivariate analysis, the significant risk factors for relapse were
older age, a higher serum bilirubin level and a shorter duration of
additional lamivudine therapy.

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

To prevent relapse in patients with CHB infection after lamivudine therapy,
age and serum bilirubin level of patients as well as a prolonged duration of
additional lamivudine therapy should be considered.
Judgement

Support
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Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

Low
X

High

X

Unclear

Some relevant differences between relapse
and response groups

X

X

X

X

No information reported about funding
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Table 16
Study ID
Objective
Methods

Wang 2010
To determine the relapse rate after lamivudine treatment with stringent
cessation criterion, and to explore the predictive factors for relapse
Design: Prospective cohort
Recruitment/Setting(s): Taiwan

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates

Selection criteria:
Inclusion: Patients seropositive for HBsAg and HBeAg within more than
5
6 months before treatment, and serum HBV DNA levels of at least 10
copies/mL when initiating treatment in all patients.
Exclusion: Signs of decompensated liver disease, ALT levels below two
times ULN (40 IU/L).
The cessation criteria were defined as follows: receiving at least 6 months
additional lamivudine treatment after achieving HBeAg seroconversion/loss
with undetectable HBV DNA by PCR assay and normal ALT plus at least 12
months total treatment duration for patients who underwent HBeAg
seroconversion or at least an 18-month total treatment duration for those
who underwent HBeAg loss
No. of participants (single arm): 125
With relapse
(N=21)
33.9±13.6
19 (90%)
225 (82–916)
7.42±0.96

Without relapse
(N=61)
23.1±11.0
45 (74%)
213 (80–1687)
7.21±1.04

P value

Age (years)
<0.001
Male (%)
NS
Pre-treatment ALT
NS
HBV DNA (log10
NS
copies/mL)
Time to undetectable
2 (1–3)
3 (1–6)
NS
HBV DNA (months)
Additional treatment
15 (6–27)
16 (6–49)
NS
after seroconversion
(months)
Total treatment (months) 24 (12–30)
26 (12–54)
0.003
Baseline fibrosis
Not reported
Not reported
Baseline cirrhosis
Not reported
Not reported
Genotypes
Not reported
Not reported
Age; gender; pre-treatment ALT, aspartate aminotransferase (AST) and HBV
DNA level; time to HBeAg seroconversion; time to undetectable HBV DNA;
additional treatment after HBeAg seroconversion/loss; total duration of
treatment
Patients were followed up for a median of 24 (2–84) months.
Cumulative relapse rate after lamivudine cessation in HBeAg
seroconversion patients:
At 6 months: 17 (81.0%)
At 1 year: 19 (90.5%)
At 1.5 years: 20 (25%)
At 2 years: 20 (25%)
At 3 years: 20 (25%)
At 4 years: 21 (29.4%)
At 5 years: 21 (29.4%)
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Results of multivariate analysis
Risk of relapse
RR (95% CI)
1.069 (1.032–1.106)*
NS
NS
NS
NS
NS

Age (years)
Male (%)
Pre-treatment ALT
Pre-treatment HBV DNA
Combination with IFN
Additional treatment after
undetectable HBV DNA (months)
Additional treatment after
NS
seroconversion (months)
Total treatment (months)
NS
*Cumulative relapse rates in patients aged 30–40 years and >40 years were
different (log-rank test, v2=13.597, P=0.004)

Conclusions
(as reported in the
abstract)

Definitions:
4
Cumulative relapse: reappearance of serum HBV DNA (>10 copies/mL) by
PCR assay with/without the reappearance of HBeAg
Cessation criteria: receiving at least 6-month additional lamivudine
treatment after achieving HBeAg seroconversion/loss with undetectable
HBV DNA by polymerase chain reaction (PCR) assay and normal ALT plus at
least 12-month total treatment duration in patients who underwent HBeAg
seroconversion or at least 18-month total treatment duration for those
who underwent HBeAg loss
For patients who maintained HBeAg seroconversion for at least 6 months
and total duration of at least 18 months, lamivudine withdrawal is a
reasonable option. Prolonged treatment may be required for patients aged
>30 years to reduce relapse.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?

Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?

Low
X

Judgement
High
Unclear

X

Support

62 patients received IFN-alpha (3 or 5
MU subcutaneously every other day) at
initiation of lamivudine treatment.
Authors do not explain how these
patients are distributed between
relapse and non-relapse groups.

X

X

X

HBV genotypes were identified in just
15 participants, baseline cirrhosis not
reported

X
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Source of funding
Comments

Not reported
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Table 17
Study ID
Objective

Methods

Yoon 2005
To analyse the long-term effects of lamivudine therapy in Korean patients
with CHB in terms of virological response, the durability of HBeAg
seroconversion, post-treatment relapse rates, and the predictive factors for
post-treatment relapse after lamivudine-induced HBeAg seroconversion
Design: Prospective cohort
Recruitment/Setting(s): Korea

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow up
Outcomes with effect
estimates

Selection criteria:
Inclusion: Patients with HBeAg-positive CHB and elevated serum ALT
level (concentrations >1.5 x ULN=35 IU/L) for at least 6 months before
therapy
Exclusion: Hepatic decompensation
No. of participants in each cohort/group: The study included 461 patients
before interrupting the treatment; 114 of those patients discontinued
lamivudine therapy; 95 of them had seroconversion. The results presented
are of these 95 patients.
Most of the baseline characteristics of the 95 patients who discontinued
therapy are not reported.
Total (N=95)
Age (mean±SD)
Not reported
Gender (male):
Not reported
Baseline HBV DNA
Not reported
4
<10 copies/mL
4
≥10 copies/mL
Abnormal ALT
Not reported
Baseline fibrosis
Not reported
Baseline cirrhosis
Not reported
Genotypes
C 95 (100%)
Age, gender, pre-treatment ALT levels, pre-therapy HBV DNA levels, time to
seroconversion, total duration of treatment, additional duration of
treatment, HAI and genotype
The patients who then discontinued lamivudine were followed up at 1- or
2-month intervals for a mean period of 40.7 (range 12–75) months.
Cumulative relapse rate HBeAg seroconversion (N=95):
Year 1: 52.0%
Year 2: 55.7%
Results of univariate analysis

Age (years)
Sex (male: female)
ALT, IU/L
Time to
seroconversion,

Patients who relapsed after discontinuing
lamivudine (n=47) vs patients who had a
sustained response after discontinuing
lamivudine (n=48) (P value)
0.003
NS
NS
NS
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months
Total treatment
duration, months
Additional treatment
duration, months
HBV DNA, pg/mL
median (range).
Fibrosis score
HAI score

0.014
0.001
NS
0.02
NS

Results of multivariate analysis
Patients who relapsed after discontinuing
lamivudine (n=47) vs patients who had a
sustained response after discontinuing
lamivudine (n=48) OR (95% CI)
0.404 (0.200–0.935)*
NS

Age (years)
Total treatment
duration, months
Additional treatment
10.227 (1.051–1.432)**
duration, months
Fibrosis score
NS
*The cumulative relapse rates showed the most significant difference
between the two groups of patients at the ages of >40 and <40 years.
**The cumulative relapse rates showed the most significant difference
between patients with an additional treatment duration of >12 months and
≤12 months.

Conclusions
(as reported in the
abstract)
Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?

Definitions:
HBeAg seroconversion: loss of HBeAg and the appearance of anti-HBe and
undetectable HBV DNA in serum
Biochemical response: normalization of ALT levels
Virological response: undetectable HBV DNA in serum
Sustained responders: patients showing HBeAg seroconversion for 12
months or more after discontinuing lamivudine treatment
Virological breakthrough: reappearance of HBV DNA after an initial
response during treatment
Virological relapse: reappearance of serum HBV DNA after the completion
of treatment
These results suggest that additional treatment for over 12 months after
HBeAg seroconversion in younger patients may produce better long-term
outcomes.

Low
X

Judgement
High
Unclear

Support

X

X
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Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

X

X

X

Supported by a grant of the Korean Health 21 Research and Development
Project from the Ministry of Health and Welfare, South Korea (02-PJ2-PG1CH16–0002)

Comments
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Table 18
Study ID
Objective
Methods

Liang 2011
To investigate factors that could predict relapse after stopping antiviral
agents
Design: Prospective cohort
Recruitment/Setting(s): China
Selection criteria:
Inclusion: CHB was diagnosed as serum HBsAg-positive for at least 6
months.
Exclusion: Coinfection with HCV, HDV or HIV, acute hepatitis,
decompensated liver cirrhosis, HCC and those who had a history of IFN
treatment and immunosuppressive therapy.

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

The baseline visit was taken as the time to start antiviral therapy for
treatment-naïve patients and starting salvage therapy for lamivudineresistant patients.
No. of participants in each cohort/group: 84 patients interrupted the
therapy, 37 of those patients developed virological relapse.
Virological
relapse (N=37)
39.6±11.6
25 (45)
17 (42)
5.90±1.40
75 (13–453)
25 (36)
12 (80)
3.81±2.2

Sustained
response (N=47)
34.9±11.8
31 (55)
24 (59)
5.91±1.50
83 (15–607)
44 (64)
3 (20)
2.62±1.4

Age (mean±SD)
Gender (male)
HBeAg-positive (%)
HBV DNA (log copies ⁄mL)
Alanine aminotransferase (U⁄L)
Treatment-naive n (%)
Lamivudine resistance n (%)
Time to first undetectable HBV
DNA during treatment (months)
Level of HBsAg at the end of
183.8±65.0
138.9±88.0
therapy (ng ⁄mL)
Total treatment duration
33.1±9.1
31.4±5.9
(months)
Baselinefibrosis
Not reported
Not reported
Baseline cirrhosis
0
0
Genotypes
Not reported
Not reported
Age, gender, baseline ALT, baseline positive HBeAg, HBV DNA, lamivudine
resistance, time to HBeAg seroconversion, total treatment duration
The 47 sustained responders were followed up for 11.6±5.9 (range 6–26)
months.
Cumulative probability of virological relapse (n=37):
6 months: 35%
1 year: 44%
Results of multivariate analysis

Age (by year)
Male (gender)
Baseline ALT (IU⁄L)

Virological relapse
HR (95% CI)
NS
NS
NS
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Baseline HBeAg-positive
Baseline HBV DNA (log copies⁄mL)
Lamivudine resistance
Time to first undetectable HBV
DNA during treatment (month)
Level of HBsAg at the end of
therapy (ng⁄mL)
Total treatment duration (month)

Conclusions
(as reported in the
abstract)

1.007 (1.001–1.012)
NS

Definitions:
Virological relapse: increased serum HBV DNA to >1000 copies⁄mL on at
least two determinations more than 4 weeks apart after discontinuation of
treatment
Sustained response: undetectable HBV DNA (<1000 copies⁄mL) after
stopping antiviral therapy for at least 6 months until the last follow-up visit
Cessation of antiviral therapy: stoppage of therapy in HBeAg-positive
patients when HBeAg seroconversion with undetectable HBV DNA was
documented on two separate occasions at least 6 months apart. In HBeAgnegative patients, treatment discontinuation would be considered if
undetectable HBV DNA has been documented on three separate occasions
6 months apart.
Treatment cessation among lamivudine-resistant patients is associated
with a high risk of virological relapse. Serum HBsAg level at the end of
treatment and rate of HBV DNA suppression can provide supplementary
information to guide the timing of stopping antiviral drugs.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

NS
NS
3.650 (1.781–7.482)
1.292 (1.083–1.542)

Low
X

Judgement
High
Unclear

Support

X

X

X

X

X

Supported by Natural Science Foundation of Guangxi (NO.
2010GXNSFD013046, 0832117, 0542092), Medical Science Experimental
Centre Foundation of Guangxi (KFJJ2010-20) and National Key Technologies
Research and Development Program of China during the 5-year Plan Period
to J. Jiang.

Comments
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Table 19
Study ID
Objective
Methods

Jeng 2013
Validate a stopping rule in HBeAg-negative patients with CHB treated with
entecavir
Design: Prospective cohort
Recruitment/Setting(s): Chang Gung Memorial Hospital, Taiwan
Inclusion criteria: CHB patients, HBeAg-negative, anti-HBe-positive, who
had been treated with entecavir and were followed up for a minimum of 12
months (48 weeks) after cessation of therapy by the stopping rule of APASL
(undetectable HBV DNA by PCR had been demonstrated on three occasions
at least 6 months apart)
Exclusion criteria: Patients with coexisting HCV or HDV infection,
alcoholism, autoimmune hepatitis and malignancy

Participants and
baseline characteristics
(as it appears in the
original publication)

Baseline characteristics:

Age – years
Weight
Male gender n (%)
Ethnicity
HBV DNA
5
>2 x 10 IU/mL n (%)
ALT >5 x ULN
Baseline fibrosis
Cirrhosis (+)
Genotypes B n (%)
Genotypes C n (%)
Expressed as mean ±SD
Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

N=95
51.6±10.3
Not reported
83 (87.4)
Not reported
64 (67.4)
39 (41.1)
Not reported
39 (41.1)
66 (71.7)
24 (26.1)

Baseline characteristics
Followed for a minimum of 12 months (48 weeks) after cessation of
therapy
Clinical relapse occurred in 43 patients and virological relapse with normal
ALT occurred in 12 additional patients (six with cirrhosis). The cumulative
off-therapy clinical relapse rate was 45.3% at 1 year with a median duration
to relapse of 230 days (79–368 days). Most relapses (74.4%) occurred
beyond 6 months after stopping ETV therapy.
5

Using logistic regression analysis, baseline HBV DNA >2 x 10 IU/mL (OR
3.93, 95% CI 1.34–11.50) was the only significant independent predictor for
clinical relapse.
Definitions:
“Clinical relapse” was defined as an event with an increase in serum HBV
DNA level over 2000 IU/mL and serum ALT levels >2 x ULN.
Conclusions
(as reported in the

With an overall 1-year relapse rate of 45% and 29% in those with a baseline
serum HBV DNA≤2 3 105 IU/mL, the APASL stopping rule for HBeAg-
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abstract)

negative CHB patients with proper off-therapy monitoring is adequate even
in patients with cirrhosis. Consolidation therapy for >64 weeks seems more
appropriate for those with a higher baseline HBV DNA.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Low
X

Judgement
High
Unclear

Support

X

X

Comments: Follow up of only 12 months

X

X

X

Long-term grant support provided by Chang Gung Medical Research Fund
(SMRPG1005, OMRPG380061, CMRPG3A0901) and the Prosperous
Foundation, Taipei, Taiwan

Comments
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Table 20
Study ID
Objective

Methods

Participants and
baseline characteristics
(as it appears in the
original publication)

Jung 2011
In this study, we investigated the durability of the biochemical and
virological responses after discontinuation of ADV in lamivudine-resistant
CHB patients, and compared the responses in patients who discontinued
adefovir with patients who continued adefovir.
Design: Retrospective analysis
Recruitment/Setting(s): Not specified
Inclusion criteria: Patients were treated with adefovir monotherapy for
lamivudine resistance (defined as viral breakthrough or genotypic
resistance to lamivudine). The criteria for HBeAg-positive patients was
confirmed HBeAg seroconversion with undetectable levels of HBV DNA
documented on two separate occasions at least 6 months apart, while the
criterion for HBeAg-negative patients was undetectable HBV DNA,
documented on two separate occasions at least 6 months apart. Patients
received additional adefovir for at least 12 months after confirmation of
undetectable levels of HBV DNA according to the Asian-Pacific consensus
statement on the management of CHB.
Exclusion criteria: Not specified

Baseline characteristics
ADV discontinuation
(N=19)
37±10.4
Not reported
12 / 7
Not reported
7.8±1.0

Age – years
Weight
Gender (M/F)
Ethnicity
Baseline HBV DNA
(log10 copies/mL)
Baseline ALT (IU/L)
394±99
Baseline fibrosis
Not reported
Baseline cirrhosis (Y/N) 4 / 15
Genotypes
Not reported
HBeAg (Y/N)
10 / 9
Values expressed as mean±SD
Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

ADV continuation
(N=17)
47±11.2
Not reported
15 / 2
Not reported
6.7±1.2
310±80
Not reported
3 / 14
Not reported
7 / 10

Baseline characteristics
The patients were followed up for a median of 12 months (range, 3–30
months) after ADV cessation.
Durability of virological and biochemical responses according to HBeAg
positivity after discontinuation of adefovir treatment during the followup period

Viral relapse
Viral rebound
HBeAg reversion
ALT elevation (>1 ×
UNL)

HBeAg +
(N=10)
9 (90%)
3 (30%)
1 (10%)
2 (20%)

HBeAg- (N=9)

Total (N=19)

9 (100%)
3 (33%)
0
2 (22%)

18 (95%)
6 (32%)
1 (5%)
4 (21%)
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ALT flare
1 (10%)
0
1 (5%)
(> 10 × UNL)
Re-treatment
2 (20%)
1 (11%)
3 (16%)
Definitions: “Viral relapse” was defined as HBV DNA detection by the PCR
method after achieving undetectable HBV DNA, and “viral rebound” was
5
defined as HBV DNA detection at more than 10 copies/mL during the
follow-up period after ADV discontinuation.
The only factor associated with viral rebound was an HBV DNA level of
4
more than 10 copies/mL 3 months after ADV discontinuation.
Conclusions
(as reported in the
abstract)

During short-term follow up after ADV discontinuation, most patients (95%)
exhibited viral relapse, whereas viral breakthrough occurred in about half
of the patients (53%) maintained on ADV therapy. Therefore, the durability
of virological response after ADV discontinuation in lamivudine-resistant
patients was unsatisfactory. In addition, viral breakthrough was not
infrequent in the ADV continuation group.

Risk of bias
Bias
Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?

Judgement
High
Unclear

Comments: No clear exclusion criteria have
been provided.

X

X

Some baseline differences

X

Comments: Three months of follow up is
considered relatively small.

X
Comments: All outcomes that seem
important are included and measured.

X

X

Source of funding
Comments

Support

Quote: “Logistic regression analysis was
used to derive the odds ratio and 95%
confidence interval (CI) for the viral
4
rebound’s influence on HBV DNA of >10
copies/mL.”
Comments: No methods reported for
statistical adjustment of important
prognostic factors

No source of funding reported
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Table 21
Study ID
Objective

Methods

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Jung2009 (ONLY ABSTRACT)
Adefovir dipivoxil has shown to be an effective antiviral agent for the
treatment of CHB, not only in wild-type HBV infection, but also in
lamivudine-resistant (LAMV-R) cases. However, little is known about the
durability of the virological response to adefovir in LAMV-R CHB patients.
Design: Observational cohort study
Recruitment/Setting(s): Not reported in the abstract
Selection criteria: HBeAg-positive, lamivudine-resistant CHB patients with a
virological response to adefovir monotherapy (these patients received
additional adefovir for at least 12 additional months).
Baseline characteristics of included patients:
N=15
Age – years
44 (21–65)
Weight
Not reported
Gender (male/female)
12 male / 2 female
Ethnicity
Not reported
Baseline HBV DNA (IU/mL)
7 457 840 (107 920– 99 524 960)
Baseline ALT (U/L)
148.5 (65–350)
Baseline fibrosis
Not reported
Baseline cirrhosis
Not reported
Genotypes
Not reported
Others
Not reported
Others
Not reported
Expressed as mean (ranges)
High pre-treatment HBV DNA levels were found to be the only factor that
was predictive of off-therapy relapse.
14 months
During a median follow-up period of 14 months after discontinuation of
adefovir, the cumulative relapse rates were:
1 month: 26.7%
2 months: 53.3%
3 months: 73.3%
6 months: 80%
12 months: 80%
Data suggest that the adefovir monotherapy-induced virological response is
not durable in most patients with LAMV-R HBeAg-positive CHB, especially
in those with a high pre-treatment HBV DNA level.

Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up

Judgement
High
Unclear
X

X

X

Support
Comments: Unable to judge from the
abstract the definition of the sample of
patients. However, very small sample size
and big difference between the size of the
groups with relapse and without relapse
Comments: Unable to judge from the
abstract the possible comorbidities or
deterioration in disease
Comments: 14 months resulted in an 80%
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sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

X

X

relapse rate. This result in this case is
considered adequate.
Comments: Unable to judge the outcome
criteria from the abstract
Comments: Unable to judge from the
abstract whether all important outcomes
have been recorded

X

Comments: Unable to judge from the
abstract whether an adjustment has been
conducted for the prognostic factors
No information reported about the funding of this study
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Table 22
Study ID
Objective

Methods

Hadziyannis 2012
In this prospective long-term follow-up study, the rate of biochemical and
virological responses, including HBsAg loss, was assessed in a cohort of
patients with HBeAg-negative CHB after discontinuation of effective longterm treatment (4–5 years) with adefovir.
Design: Prospective observational follow-up study after a randomized
placebo-controlled trial
Recruitment/Setting(s): Liver Unit of the Henry Dunant Hospital of Red
Cross of Athens
Inclusion criteria: Subgroup of HBeAg-negative CHB patients from Athens
included in the randomized placebo-controlled trial (GS-98-438), achieving
long-term HBV suppression (undetectable serum HBV DNA) and providing
consent to participate.
Exclusion criteria: Not specified

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Baseline characteristics:

Age – years
Weight
Gender (male/female)
Ethnicity
Baseline HBV DNA (log10
copies/mL)
Baseline ALT (U/L)
Liver fibrosis (Knodell score)
Baseline cirrhosis
Genotypes
Expressed as median (range)

N=33
52 (29–69)
Not reported
27/6
Not reported
7.15 (4.8–8.4)
100 (44–408)
7 (4–17)
Not reported
All D

Baseline characteristics
Long-term treatment (4–5 years) with adefovir
Post-treatment period follow up not clear (at least 6 years)
During follow up, 15 of the 33 patients (45%) experienced biochemical and
virological relapse and received salvage therapy either with lamivudine or
ADV.
Serum HBV DNA became again detectable in the first month after
treatment discontinuation. In the majority of patients (29/33 [88%]), posttreatment serum HBV DNA levels peaked either in the first (n=22) or
second post-treatment month (n=7).
In multivariate analysis, lower HBsAg levels at completion of treatment
were associated with maintained remission after therapy discontinuation
and higher levels with a greater risk of virological relapse.
Comparison between patients with and without HBsAg loss among the
whole patient population (N=33)
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Timing of peak ALT (months)
Timing of peak HBV DNA
(months)
Re-treatment after stopping
ADV (yes/no)

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

14/5

loss

HBeAg
(N=14)
3.14±3.46
1.43±0.85

loss

1/13

Definitions:
Virological relapse: Increase in HBV DNA levels >2000 IU/mL or increase by
>1 log10 from nadir in 2 consecutive measurements at least 3 months apart
In HBeAg-negative patients with CHB, it is safe and effective to discontinue
ADV therapy after 4 or 5 years; 55% of patients have sustained responses,
and 39% of patients lose HBsAg.

Low
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

No HBeAg
(N=19)
3.95±2.88
3.42±3.7

Judgement
High
Unclear
X

Support
Comment: subgroup analysis, high number
of losses (going down from 47 to 33) and
small sample size

X

X

X

X

X

Sponsored in part by research grants from the Special Account for Research
Grants, National and Kapodistrian University of Athens (Athens, Greece),
and Gilead Sciences. The sponsors supported financially the performance of
the laboratory tests for the first 2 years of the long-term follow-up
observation and provided assistance in the statistical analysis of the results.

Comments
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Table 23
Study ID
Objective
Methods

Shouval 2009
To evaluate the off-treatment durability of response in HBeAg-negative
CHB patients who achieved response with entecavir therapy at 48 weeks
Design: Open long-term follow up of an RCT
Recruitment/Setting(s): International multicentric study
Selection criteria: Eligible patients were ≥16 years of age with
compensated liver function, and detectable HBsAg for at least 24 weeks
prior to screening, had evidence of CHB by liver biopsy at baseline and HBV
DNA >0.7 mEq/mL and ALT of 1.3–10 x ULN.
HBeAg-negative CHB patients included in the RCT received entecavir 0.5 mg
daily versus lamivudine 100 mg daily for a minimum of 52 weeks. At that
time:
- Responders discontinued therapy at week 52 and entered
off-treatment follow up for 24 weeks.
- Virological responders were offered continued blinded therapy for
up to 96 weeks.
Definitions:
Responder: HBV DNA <0.7 mEq/mL and ALT <1.25 x ULN
Virological responder: HBV DNA <0.7 mEq/mL and ALT >1.25 x ULN
Non-responder: HBV DNA >0.7 mEq/mL

Participants and
baseline characteristics
(as it appears in the
original publication)
Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

Not provided in this publication

Two years
RESPONDERS at week 48
Results after 24 weeks off-treatment:
3% (7/257) entecavir responders and 5% (10/201) lamivudine responders
had sustained HBV DNA level <300 copies/mL.
49% (121/249) of entecavir-treated and 39% (84/216) of lamivudinetreated patients had sustained normalized ALT (<1 x ULN) ALT.
VIROLOGICAL RESPONDERS at week 48
Results at week 96 of continued treatment:
85% (22/26) entecavir-treated and 57% (16/28) lamivudine-treated
patients had sustained HBVDNA levels of<300 copies/mL.
27% (7/26) of entecavir-treated and 21% (6/28) of lamivudine-treated
patients achieved ALT normalization (under ULN).
There were no direct comparisons between these two groups.

Conclusions
(as reported in the
abstract)

The majority of protocol-defined responders relapsed after 1 year when
treatment was discontinued. Treatment with entecavir beyond 1 year
provided continued virological and biochemical benefit.
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Risk of bias
Bias
Low
Random
sequence
generation
Allocation concealment

Judgement
High
Unclear
X

Support
Described as “randomized”

X

Blinding of participants
and personnel
Blinding of outcome
assessment
Incomplete
outcome
data

X

Selective reporting

X

Source of funding
Comments

N/A

X
X
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Table 24
Study ID
Objective
Methods

Kim 2013
To investigate the frequency of relapse in HBeAg-negative CHB patients
receiving nucleos(t)ide (NUC) therapy
Design: Prospective single arm cohort
Recruitment/Setting(s): Korea
Selection criteria:

Inclusion: Patients with HBeAg-negative CHB who started NUC therapy
from July 2003 to February 2008 at Ajou University Hospital in Korea
and discontinued the NUC therapy after at least 3 measurements of
undetectable level of HBV DNA 6 months apart

Exclusion: not specified

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)
Length of follow up
Outcomes with effect
estimates

No. of participants (only one arm): 45
Total (N=45)
Age (mean±SD)
44.67 (7.35)
Gender (male)
33 (73.3%)
Baseline HBV DNA
7.08 (0.90)
(mean±SD)
Mean baseline ALT, IU/L
239.07 (193.070)
(SD)
Antiviral drugs n (%)
entecavir 25 (55.6%)
lamivudine 14 (31.1%)
adefovir 6 (13.3%)
Baseline fibrosis
Not reported
Baseline cirrhosis
9 (20%)
Genotypes
Not reported
Age, gender, baseline ALT, HBV DNA, presence of liver cirrhosis
At least 1 year after stopping NUC therapy. The mean follow-up period was
20.12 (±10.87 months).
Results of univariate analysis
Clinical relapse rate:
6 months: 16 (35.6%)
1 year: 24 (53.3%)
Virological relapse rate:
6 months: 22 (48.9%)
1 year: 33 (73.3%)
No differences between treatments in rate of virological relapses at 12
months after treatment cessation

Age
Sex

Relapse +
(33/45=73%)
NS
NS
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Baseline ALT
8
HBV DNA >10 (in
4
relation to <10 )
Presence of liver
cirrhosis; chronic
hepatitis

Conclusions
(as reported in the
abstract)

0.001

Definitions:
Clinical relapse: HBV DNA level over 2000 IU/mL plus, at least one
measurement of ALT, AST >2 x ULN
Virological relapse: only HBV DNA level over 2000 IU/mL, regardless of ALT
and AST level
Diagnosis of cirrhosis: abdominal ultrasonography showing surface
nodularity and/or when their laboratory test satisfied one of 3 conditions
without infectious states: platelet <100 000/μL, albumin <3.5 g/dL, or
international normalized ratio (INR) >1.3
Virological relapse developed in the majority (73.3%) of HBeAg-negative
CHB patients and clinical relapse developed in half (53.3%) the patients at 1
year off-therapy. Cirrhosis may be associated with the low rate of
virological relapse.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

NS
NS

Low
X

Judgement
High
Unclear

X

Support

Differences in patient characteristics at the
baseline not stated

X

One year. The mean follow-up period was
20.12 (±10.87 months).

X

No adjustment done

X

X

Supported by a grant from Ministry of Health and Welfare, Republic of
Korea (HI10C2020)

Comments
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Table 25
Study ID
Objective

Methods

Song 2012
To evaluated the off-treatment durability of response and the predictive
factors for virological recurrence in HBeAg-positive CHB patients who
achieved successful end-point of therapy with nucleoside analogues (NAs)
such as entecavir and clevudine.
-To compare the durability of response between entecavir and clevudine
Design: Prospective cohort
Recruitment/Setting(s): Korean hospitals
Selection criteria:
Inclusion: HBeAg-positive patients with CHB infection, treated with NA
therapy such as clevudine or entecavir
Exclusion: Signs of either coinfection with HCV or HIV, or hepatic
decompensation, or treatment with IFN discontinued within 6 months
before the start of NA treatment.

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow up

Outcomes with effect
estimates

Note: Patients were enrolled during treatment.
No. of participants (single-arm study): 48

Age (mean±SD)

Total (N=48)
42.1±12.9

Gender (male)
29 (60%)
Pre-treatment HBV DNA 8.5 (5.0–10)
level (log10 copies/mL)
Pre-treatment ALT level 198 (11–374)
(IU/L)
Baseline therapy n (%)
entecavir 31 (65%)
clevudine 17 (35%)
Previous NA treatment
(naïve/lamivudine)
41 (85%)/7 (15%)
Baseline fibrosis
Not reported
Baseline cirrhosis
Not reported
Genotypes
Not reported
Age, sex, pre-treatment ALT level, pre-treatment HBV DNA level, time to
undetectable HBV DNA, time to HBeAg seroconversion, consolidation
treatment duration and total treatment duration
In cases where NA treatment was discontinued, the patients were followed
up at 3–6-month intervals for a median period of 18.2 months (range: 5.1–
47.5 months).
Cumulative serological recurrence rate:
1 year: 15%
Cumulative virological recurrence rate:
6 months: 18/48 (38%)
1 year: 20/48 (41%)
2 years: 29/48 (60%)
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Results of multivariate analysis

Age (≤40 years vs >40 years)
Sex (male vs female)
Pre-treatment ALT level
(<2 × ULN vs ≥2 × ULN)
Pre-treatment HBV DNA level
(<108 vs ≥108)
Time to undetectable HBV
(<6 months vs ≥6 months)
Time to HBeAg seroconversion
(<12 months vs ≥12 months)
Consolidation treatment
(<15 months vs ≥15 months)
Total treatment duration
(<24 months vs ≥24 months)
Antiviral agent
(entecavir vs clevudine)
Genotype
Duration of remission (years)
Presence of liver cirrhosis

Virological recurrence RR
(95% CI)
0.310 (0.096–0.998)
NS
NS
NS
NS
NS
11.299 (2.054–65.12)
NS
NS
Not reported
Not reported
Not reported

Definitions:
Serological recurrence: reappearance of HBeAg positivity after HBeAg
seroconversion
4
Virological recurrence: was defined as an increase in HBVDNA level >10
copies/mL after HBeAg seroconversion with previously undetectable
HBVDNA level
Durable response: HBeAg seroconversion and HBV DNA levels below10
copies/L
Durability: calculated from the date of antiviral treatment cessation to the
date of virological recurrence or censorship
Conclusions
(as reported in the
abstract)

Our data suggest that HBeAg seroconversion is an imperfect end-point in
antiviral treatment. Long-term consolidation treatment (≥15 months) in
younger patients is important for producing better prognosis in
HBeAg-positive CHB patients.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome

Low
X

Judgement
High
Unclear

Support

X

X

X

69

criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

X

Genotype and presence of liver cirrhosis are
not reported.

X

Genotype and presence of liver cirrhosis are
not reported.

Not reported
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Table 26
Study ID
Objective
Methods

Reijnders 2010
To study the long-term durability of nucleos(t)ide analogue-induced HBeAg
seroconversion in patients with CHB infection
Design: Prospective single-arm and single-centre cohort
Recruitment/Setting(s): the Netherlands
Selection criteria:
Inclusion: Adult patients with CHB (HBsAg-positivity for at least 6
months), referred to the Centre between 1996 and 2009, who were
treated with NA therapy for at least 6 months, and who tested
HBeAg-positive, anti-HBe-negative at the start of treatment.

Participants and
baseline characteristics
(as it appears in the
original publication)

Prognostic factor(s)

Length of follow up

Outcomes with effect
estimates

Exclusion: Coinfection with HCV, HDV, or HIV, and treatment with
(pegylated) IFN for less than 6 months before the start of NA
treatment
No. of participants (only one arm): The cohort started with 132 patients
who had received treatment; 46 of those had seroconversion. Forty-two
(91%) had follow up evaluation, and 9 of those 42 discontinued therapy
after seroconversion. The results presented here are from the 9 patients.

Total (N=9)
Age (mean±SD)
33.6 (12.34)
Gender (male):
7 (78 %)
Baseline HBV DNA log10
7.6 (1.12)
copies/mL (mean±SD)
Mean baseline ALT, IU/L
4.4 (4.8)
(SD)
Antiviral drugs n (%)
lamivudine 6 (67%)
entecavir 1 (11%)
adefovir 1 (11%)
tenofovir 1 (11%)
Baseline fibrosis
Not reported
Baseline cirrhosis
1 (11%)
Genotypes n (%)
A 1 (11%)
B 3 (33%)
C 2 (22%)
D 3 (33%)
Age, sex, race, body mass index, HBV genotype, time to HBeAg
seroconversion, viral load at initiation of NA therapy and at HBeAg
seroconversion, ALT level at initiation of NA therapy and at HBeAg
seroconversion, presence of cirrhosis, and treatment regimen (lamivudine
[LAM] monotherapy vs other treatment regimens)
Months between end of treatment and either recurrence or end of followup period (N=9): Mean 13 months (SD 17). The two patients that had no
recurrence had a follow up of 29 and 51 months, respectively.
Results of univariate analysis: The article only presents a descriptive
analysis of the nine patients who discontinued therapy after
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seroconversion (and 8 months of consolidation treatment). There is no
comparison between those patients who discontinued therapy and those
who continued therapy.
Serological relapse
Virological relapse
Durable response

3/9 (33%)
7/9 (78%)
2/9 (22%)

Cumulative serological relapse rate:
6 months: 2/3 (67%)
1 year: 3/3 (100%)
Cumulative virological relapse rate:
6 months: 5/7 (71%)
1 year: 6/7 (86%)
1.5 years: 7/7 (100%)

Age
Sex
Baseline ALT
8
HBV DNA >10 (in relation to
4
<10 )
Presence of liver cirrhosis;
chronic hepatitis

Conclusions
(as reported in the
abstract)

Not reported

Definitions:
HBeAg seroconversion: loss of HBeAg with concurrent appearance of antiHBe
Serological relapse: was defined as reappearance of HBeAg confirmed by
HBeAg positivity in a consecutive sample
Virological relapse: an increase of HBV DNA level to over 10 000 copies/mL
after HBeAg seroconversion, with previous HBV DNA levels below 10 000
copies/mL, confirmed in a consecutive sample
Durable response: continued absence of HBeAg and HBV DNA levels
<10 000 copies/mL, during a median follow-up period of 59 months (range,
28–103 months) after HBeAg seroconversion
Diagnosis of cirrhosis: not defined
Induction of HBeAg seroconversion by NAs is temporary in most patients
with chronic HBV infection. Long-term continuation of NA treatment,
irrespective of the occurrence of HBeAg seroconversion, appears to be
necessary.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and

Relapse + (7/9=78%)
Not reported
Not reported
Not reported
Not reported

Low
X

Judgement
High
Unclear

X

Support

The study had a majority of patients treated
with lamivudine (67%), which is not
considered the first option.

X

72

complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

X

X

X

Univariate or multivariate analysis not
reported for the nine patients who
discontinued therapy after seroconversion.

Dr Janssen is a clinical fellow and Vidi laureate of The Netherlands
Organisation for Scientific Research.

Comments
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Table 27
Study ID
Objective

Methods

Chaung 2012
To examine the rate of recurrent viraemia and durability of serological
response after HBeAg seroconversion in a large cohort of patients with CHB
who achieved treatment-induced HBeAg seroconversion
Design: Retrospective study
Recruitment/Setting(s): California, US
Selection criteria:
Inclusion: detectable HBsAg, detectable HBeAg, and negative antiHBe at baseline; were treated with 1 of 5 currently approved oral
agents for CHB; developed anti-HBe and cleared HBeAg with therapy
Exclusion: coinfection with HCV, HDV, or HIV

Participants and
baseline characteristics
(as it appears in the
original publication)

No. of participants (single arm): 39
Group I patients:
continued
therapy
despite
seroconversion
(N=49)
Age (y) mean±SD
Gender (male)
HBV DNA
(log10 IU/mL)
mean±SD
ALT
(U/L) median
(range)
Baseline
therapy/ies
lamivudine
adefovir
entecavir
tenofovir
lamivudine+adefovi
r
entecavir+tenofovir
Treatment duration
(months) median
(range)
Consolidation
duration (months)
Baseline fibrosis
Baseline
cirrhosis(n=12)
Genotypes

P
value

41±12
Not reported
0.95±1.68

Group II
patients:
discontinued
therapy after
consolidation
treatment
(N=39)
37±10
0.27±0.78

30 (5–93)

24 (8–60)

NS

5
16
22
3
1
2

15
14
10
0
0
0

18 (1–86)

21 (5–63)

NS

-

12 (1–55)

-

Not reported
Not reported per
group
Not reported

Not reported per
group
-

-

NS
0.02

-

-

Prognostic factor(s)
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Length of follow up
Outcomes with effect
estimates

27 months (range: 2–61 months)
Recurrent viraemia:
Group I: 0/49 (0%)
Group II: 35/39 (90%)
(P<0.0001)
ALT flares:
Group I: 0/49 (0%)
Group II: 15/39 (38%)
(P<0.0001)
No multivariate analysis was conducted.
Definitions:
HBeAg seroconversion: loss of HBeAg and detection of anti-HBe
Reversion: reappearance of HBeAg and the loss of anti-HBe in a person
who was previously HBeAg-negative and anti-HBe positive
Recurrent viraemia: reappearance of detectable HBV DNA (> 100 IU/mL)
from previously undetectable levels on two consecutive laboratory tests
Biochemical or flare of ALT: serum ALT level over two times ULN (>80 U/L).
Cirrhosis: the presence of stage 4 fibrosis on liver histology or the presence
of clinical hepatic decompensation or portal hypertension (platelet count
<120 K/mL, splenomegaly, ascites, hepatic encephalopathy, and/or
oesophageal varices)

Conclusions
(as reported in the
abstract)

Despite consolidation therapy, almost all patients who discontinued
therapy after achieving HBeAg seroconversion and complete viral
suppression experienced recurrent viraemia, and close to half also
experienced biochemical flares. HBeAg seroconversion does not seem to be
a durable treatment end-point for many patients, and they should be
monitored carefully for virological relapse and biochemical flares if antiviral
therapy is withdrawn.

Risk of bias
Bias
Representative and
well-defined sample of
patients?
(Outcome(s)objectively
excluded at baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?

Low
X

Judgement
High
Unclear

Support

X

X

X

X

X

No adjustment was done
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Source of funding
Comments

No funding to disclose
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EVIDENCE PROFILES

Quality assessment
No. of
studies

Design

Risk of
bias

Inconsistency

Indirectness

No. of patients
Imprecision

Effect

Relative
Quality Importance
Other
(Uncontrolled
Intervention
(95% Absolute
1
considerations
studies)
CI)

Relapse rate after lamivudine discontinuation (from 6 months to up to 5 years)
18
observational very
no serious
no serious
no serious
1
serious inconsistency
indirectness
imprecision

none

1 year:
16% to 66%
2 years:
23% to 50%
3 years:
26% to 52%
4 years:
30% to 82%
5 years:
30% to 56%

-

N/A

N/A

+
VERY
LOW

CRITICAL

Relapse rate after entecavir discontinuation (1 year)
1
observational very
no serious
no serious
1
serious inconsistency
indirectness

no serious
imprecision

none

45.3%

-

N/A

N/A

+
VERY
LOW

CRITICAL

Relapse rate after adefovir discontinuation (1 to up to 5 years)
3
observational very
no serious
no serious
1
serious inconsistency
indirectness

no serious
imprecision

none

1 year:
N/A
N/A
+
CRITICAL
80% to 95%
VERY
5 years:
LOW
45%
1
The estimates of relapse rates for this review were obtained from non-controlled studies, case-series studies or retrospective in most cases, and thus the quality of
evidence is very low. For most of the studies the unavailability of a control group warranted downgrading from low- to very low-quality evidence.
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Appendix 1: Search strategies for electronic databases
What criteria should be used to decide when to stop treatment?
#1
"Hepatitis B"[MAJR]
34276
MEDLINE
21.02.2014
#2
hepatitis b[ti]
35980
(PubMed)
#3
hbv[ti] 4899
#4
#1 OR #2 OR #3 48167
#5
systematic[sb] 223153
#6
#4 AND #5
649
The
Library

Cochrane

25.02.2014

#1
#2
#3
#4

MeSH descriptor: [Hepatitis B] explode all trees
hepatitis B:ti
3790
HBV:ti 399
#1 or #2 or #3 4251

1854

Cochrane Database of Systematic Reviews : Issue 2 of 12, February 2014
55
hits
Database of Abstracts of Reviews of Effect : Issue 1 of 4, January 2014162 hits
Health Technology Assessment Database : Issue 1 of 4, January 2014 40 hits
EMBASE
(Ovid
Embase
<1980 to 2014
Week 08>)

25.02.2014

1 *hepatitis B/ (42877)
2 hepatitis b.ti. (45355)
3 hbv.ti. (7802)
4 1 or 2 or 3 (60906)
5 exp "systematic review"/ (70658)
6 meta analysis/ (80923)
7 systematic review.ti. (38402)
8 meta?nalysis.ti. (968)
9 meta analys*.ti. (40113)
10 5 or 6 or 7 or 8 or 9 (140519)
11 4 and 10 (556)

LILACS

25.02.2014

ti:(hepatitis b OR vhb OR hbv) AND (instance:"regional") AND ( db:("LILACS")
AND
type_of_study:("systematic_reviews"
OR
"overview"
OR
"evidence_synthesis" OR "guideline" OR "health_technology_assessment"))
10hits

MEDLINE
(PubMed)

11.03.2014

The
Library

11.03.2014

#1
"Hepatitis B"[MAJR]
34353
#2
hepatitis b[ti]
36074
#3
hbv[ti] 4921
#4
#1 OR #2 OR #3 48290
#5
tenofovir[tiab] OR entecavir[tiab] 3594
#6
#4 AND #5
1302
#8
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR
trial[tiab] OR groups[tiab]) NOT (animals[mh] NOT (humans[mh] AND
animals[mh])) 2853264
#9
#6 AND #8
987
#1
MeSH descriptor: [Hepatitis B] explode all trees
1854
#2
hepatitis B:ti
3791
#3
HBV:ti 399
#4
#1 or #2 or #3 4252

Cochrane
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#5
#6

(tenofovir or entecavir):ti,ab
#4 and #5
275

657

Cochrane Central Register of Controlled Trials : Issue 1 of 12, January 2014
232 hits

What criteria should be used to decide when to stop treatment? (UPDATED SEARCH)
#1
"Hepatitis B"[MAJR]
34921
MEDLINE
02.07.2014
#2
hepatitis b[ti]
36741
(PubMed)
#3
hbv[ti] 5048
#4
#1 OR #2 OR #3 49139
#5
durability[tiab] 10458
#6
durable[tiab]
14028
#7
discontinuation[tiab]
32787
#8
sustained[tiab] 154686
#9
cessation[tiab] 52439
#10
maintained[tiab] 205274
#11
optimal duration[tiab]
1545
#12
stop[tiab]
40628
#13
stopping[tiab] 14378
#14
withdraw*[tiab] 95450
#15
#5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14
586365
#16
#4 AND #15
2673
#17
response[tiab] 1465618
#18
seroconversion[tiab]
11681
#19
relapse[tiab]
80653
#20
#17 OR #18 OR #19
1540516
#21
#16 AND #20
1336
#22
nucleo*[ti] AND analogue*[ti]
1889
#23
entecavir[tiab] 1168
#24
tenofovir[tiab] 2973
#25
adefovir[tiab]
1691
#26
lamivudine[tiab] 6643
#27
telbivudine[tiab] 404
#28
#22 OR #23 OR #24 OR #25 OR #26 OR #27 11271
#29
#21 AND #28
579
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Appendix 2: Flow chart describing the selection of included studies

2691 records identified from databases
2691 records after duplicate removal, excluded
after title/abstract screening and full-text
reviews (eligibility process from other PICO
questions)

579 records identified and screened from
updated search

547 records excluded after title/abstract
screening

32 full-text articles assessed for eligibility

5 full-text articles excluded
Kang 2014: Narrative review
Pérez-Cameo 2014: Narrative review
Chan 2007: Not assessing relapses
Zhu 2005: Article in Chinese
Van Nunen 2003: No individual data for
lamivudine (mixed with interferon)

27 studies included in the evidence
synthesis
18 Lamivudine
3 Adefovir
1 Entecavir
5 NUC(s)
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APPENDIX 2: SYSTEMATIC REVIEW 8b
WHEN TO STOP TREATMENT – Stopping rules
8b: Which criteria should be used to decide when to stop treatment

A systematic review to assess when specific criteria need to be applied in order to decide
the optimal time to stop antiviral treatment for patients with chronic hepatitis B infection

Original report
Produced by the National Clinical
Guideline Centre (NCGC) technical team
March 2013
Grammati Sarri (NCGC Senior Research Fellow)
Rosa Lau (NCGC Research Fellow)
Maggie Westby (NCGC Clinical Effectiveness Lead)
Richard Whittome (NCGC Information Scientist)
Gill Ritchie (NCGC Operations Director, Guideline Lead)

Amended report
August 2014
Grammati Sarri (NCGC Senior Research Fellow) and
Philippa Easterbrook (WHO)
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PICO 4: Treatment duration. What criteria should be used to decide when to stop
treatment?
EXECUTIVE SUMMARY
Review question: What criteria should be used to decide when to stop antiviral
treatment?
Objective of the review: To assess when specific criteria need to be applied in order to decide when
the optimal time is to stop antiviral treatment for patients with chronic hepatitis B (CHB) infection.
This section explores the use of monitoring to predict a positive treatment response, to predict the
adverse development of virological breakthrough or resistance (which may lead to stopping or
changing therapy), and to predict seroconversion/loss with a view to stopping treatment because of
success (effectiveness).
Population: Children, young people and adults with CHB infection
Prognostic factors (measured at different time points during antiviral treatment): HBV DNA levels,
HBeAg loss or seroconversion, alanine aminotransferase (ALT) normalization, hepatitis B surface
antigen (HBsAg) seroconversion, incidence of resistance (assessed as HBV DNA increase or virological
breakthrough).
Outcomes: Virological response (defined as undetectable HBV DNA or viral breakthrough),
serological response (defined as HBeAg loss/seroconversion, HBsAg loss/seroconversion),
biochemical response (defined as ALT normalization/ALT flare), resolution of fibrosis (defined as
histological improvement), side-effects, resistance.
Review methods: A systematic review of English articles using MEDLINE, Embase, and the Cochrane
Library up to October 2012 was performed. Prognostic studies were selected. Quality was assessed
using the checklist for prognostic studies (NICE Guidelines Manual)http://www.nice.org.uk/article/
pmg6/resources/non-guidance-the-guidelines-manual-pdf
Included studies: Two prognostic studies (Kim 2007A, Wang 2010A) of very low quality investigated
stopping rules for patients with CHB on lamivudine treatment in a univariate analysis. One study
(Kim 2007A), which included a mixed population of HBeAg-positive and-negative patients looked at
the prognostic role of serial HBV DNA monitoring (every 2–3 months) during treatment on assessing
three types of treatment response; viral breakthrough, biochemical and HBeAg loss at 6, 12 and 24
months after treatment. The other study (Wang 2010A) was conducted in HBeAg-positive patients
who received additional lamivudine treatment for 6 months or longer after they had achieved
HBeAg seroconversion/loss. Cumulative relapse rates up to 60 months after stopping lamivudine
were investigated for those who experienced HBeAg seroconversion based on the duration of
additional lamivudine treatment.
Key results: one study (Kim 2007A) found that patients (HBeAg-positive and -negative) on
lamivudine treatment who had undetectable HBV DNA 6 months after start of lamivudine treatment
were OR 21.72 (95% CI 1.29–366.31) times more likely to experience HBeAg seroconversion 12
months after treatment compared to those who had detectable HBV DNA during treatment. The
same significant direction of effect was found for the outcome of HBeAg seroconversion at 24
2|Page
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months after the start of lamivudine treatment (OR 21.31 [95%CI 1.27–357.49]). The other study
(Wang 2010A) reported that the 5-year cumulative relapse rates for HBeAg-positive patients who
achieved HBeAg seroconversion on lamivudine were significantly higher when treatment was less
than 18 months (60%) compared to those who had received lamivudine for more than 18 months
(25%).
Main conclusions/further implications: The evidence base was weak but may indicate that:



early cessation of lamivudine treatment is required in patients with persistently detectable HBV
DNA, as there is little change in cumulative rates of outcomes (virological breakthrough, ALT
normalization and HBeAg loss) during the first 6 and 12 months after start of treatment;
lamivudine cessation may also be a reasonable option for patients who maintained HbeAg
seroconversion for a minimum of 6 months and whose total duration of treatment was at least
18 months.
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INTRODUCTION
Monitoring during treatment is carried out to evaluate effectiveness, identify potential stopping
points and to be alerted to adverse effects of the medications. The particular tests that need to be
carried out will depend on the drug used.
For nucleos(t)ide analogues (NAs), the length of treatment is usually long term unless HBeAg
seroconversion or HBsAg clearance occurs. Therefore, much of the monitoring is to identify relapses,
whether virological or biochemical, which may indicate that drug resistance has developed or there
is not complete adherence to therapy. In addition, continuous monitoring to ensure early
identification of adverse effects also needs to be done.
Both adefovir and tenofovir have side-effect profiles that require monitoring during treatment.
Monitoring of phosphate levels is usually carried out during treatment along with urea and
electrolytes for both drugs.
Following HBeAg seroconversion or HBsAg loss, treatment may be stopped with both pegylated
interferon (PEG-IFN) and NAs. A proportion of patients who discontinue treatment due to HBeAg
seroconversion may serorevert and require retreatment (Reijnders 2010; van Nunen 2003).
Therefore, some monitoring will need to continue to identify disease relapse.
Stopping rules during antiviral treatment was a type of stratified analysis, which was part of the
review question on the frequency of monitoring tests.

REVIEW QUESTION: How frequently should monitoring tests be done to ascertain
virological, serological, biochemical response and resolution of fibrosis (HBeAg and
antibody, HBsAg and antibody, ALT and transient elastography) and resistance (HBV DNA
increase or virological breakthrough) in people with chronic hepatitis B?
Table 1:

Protocol

Protocol
Population

Heading
Children, young people and adults with chronic hepatitis B virus infection (CHB)

Predictive factors
(monitoring tests)

 HBV DNA levels at different points in treatment
 HBeAg loss, seroconversion at different points in treatment
 ALT normalization at different points in treatment
 HBsAg seroconversion at different points in treatment
 Incidence of resistance (HBV DNA increase or virological breakthrough)
 virological response (undetectable HBV DNA, viral breakthrough)
 serological response (HBeAg loss/seroconversion, HBsAg loss/seroconversion)
 biochemical response (ALT normalization, ALT flare )
 resolution of fibrosis (histological improvement)
 side-effects
 resistance
We will also consider composite outcomes coming from two or more of the above
types of responses.
Stratified analysis by disease state:
 HBeAg positive HBV DNA positive, ALT normal

Outcomes

Analysis

5|Page

WHO/HIV/2015.38
© World Health Organization 2015
Protocol

Heading
 inactive carriers (HBeAg negative and ALT normal)
 patients on IFN treatment/stopping rules
 patients on NA treatment/ stopping rules (patients on different NAs will be
presented separately)
 patients off treatment
 children with CHB

CLINICAL EVIDENCE
The evidence review is concerned with the prognosis of people who have a change in virological,
serological and histological parameters, and specifically, we are concerned with how quickly that
change occurs. Therefore, the predictive factor is the change from baseline at particular time points
or the absolute value of the quantity at two or more time points, and whether these factors are
predictive of progression of disease. The review necessarily investigates the magnitude of the
change in predicting the outcome, but is not necessarily concerned with which are the best
parameters to monitor. Consequently, where different measures of response are reported, we have
plotted the numbers on the same forest plot by outcome.

Data synthesis and quality assessment for prognostic reviews
Odds ratios (ORs), risk ratios (RRs) or hazard ratios (HRs), with their 95% confidence intervals (95%
CI) for the effect of the pre-specified prognostic factors were extracted from the papers. Studies of
lower risk of bias were preferred, taking into account the analysis and the study design; in particular,
prospective cohort studies that reported multivariable analyses, which included key confounders as
identified at the protocol stage for that outcome. A narrative summary of results from univariate
analyses was also given, highlighting the very high risk of bias as there was a high chance of
unknown real effect due to lack of controlling for potential confounders. Data were not combined in
meta-analyses for prognostic studies.
For prognostic studies, quality was assessed using the checklist for prognostic studies (NICE
Guidelines Manual, 2009. The quality rating (low, high, unclear) was derived by assessing the risk of
bias across six domains; selection bias, attrition bias, prognostic factor bias, outcome measurement
bias, control for confounders and appropriate statistical analysis, with the last four domains being
assessed per outcome. More details about the quality assessment for prognostic studies are shown
below:
1. The study sample represents the population of interest with regard to key characteristics –
hepatitis B population, source of sample and inclusion/exclusion criteria adequately described.
2. Loss to follow up is unrelated to key characteristics, sufficient to limit potential bias – reasons for
loss to follow up adequately described.
3. The prognostic factor of interest is adequately measured in study participants.
4. The outcome of interest is adequately measured in study participants.
5. Important potential confounders are appropriately accounted for.
6. The statistical analysis is appropriate for the design of the study, limiting potential for the
presentation of valid results.
In the field of prognosis, longitudinal cohort studies initially provide high confidence. The reason is
that eligibility criteria for randomized controlled trials (RCTs) usually include filters (e.g. restrictions
in age, comorbidity, drug intolerance) that exclude patients who are relevant to the prognostic
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question. Further, eligible patients may decline to participate in an RCT, and their reasons for
declining may be related to their prognosis.
Depending on the study design and presence of these limitations, confidence is ultimately
designated as high, moderate, low or very low.
Two observational studies (Kim 2007A, Wang 2010A) were selected for investigating stopping rules
on patients with CHB on treatment.

Summary characteristics of included studies
Table 2. Patients with CHB on lamivudine treatment
Included
studies
1
Kim 2007A

Wang 2010A

5

Patient characteristics
HBeAg (+) and (-) patients
who underwent
lamivudine therapy for
more than 6 months
(N=221)

Predictive factors
HBV DNA
HBeAg
Anti HBe
ALT

HBeAg (+) patients; ALT
≥2 x upper limit of normal
5
(ULN), HBV DNA ≥10
copies/mL; met the
American Association for
the Study of Liver Diseases
(AASLD) cessation criterion
(N=125)

HBeAg
loss/seroconversi
on

Outcomes
Viral breakthrough (undetectable
group: reversion of HBV DNA to
detectable levels during therapy;
persistently detectable HBV DNA
group: a rebound of HBV DNA to a
level >1 log10 of the lowest level
recorded during therapy)
HBeAg loss
ALT normalization
Virological relapse: reappearance
4
of serum HBV DNA ≥10
copies/mL with/without
reappearance of HBeAg

EVIDENCE STATEMENTS
Clinical evidence statements
The evidence base was very low for stopping rules and there were limitations to the evidence
(relatively few events, the lack of multivariable analysis and the selection of patients in the studies).
One study (Kim 2007A) found that patients (HBeAg-positive and -negative) on lamivudine treatment
who had undetectable HBV DNA 6 months after start of lamivudine treatment were OR 21.72 (95%
CI 1.29–366.31) times more likely to experience HBeAg seroconversion 12 months after treatment
compared to those who had detectable HBV DNA during treatment. The same significant direction of
effect was found for the outcome of HBeAg seroconversion at 24 months after the start of
lamivudine treatment (OR 21.31 [95% CI 1.27–357.49]).
The other study (Wang 2010A) reported that the 5-year cumulative relapse rates for HBeAg-positive
patients who achieved HBeAg seroconversion on lamivudine were significantly higher when
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treatment was less than 18 months (60%) compared to those who had received lamivudine for more
than 18 months (25%).

Patients with CHB on lamivudine treatment
Two studies investigated the stopping rules of lamivudine treatment (Kim 2007A; Wang 2010). This
section explores the use of monitoring to predict a positive treatment response, to predict the
adverse development of virological breakthrough or resistance (which may lead to stopping or
changing therapy), and to predict seroconversion/loss with a view to stopping treatment because of
success (effectiveness). The data for response to treatment and virological breakthrough/resistance
are plotted for all outcomes and predictors on two forest plots shown in Appendix G.
One study (Wang 2010A) in HBeAg-positive patients receiving lamivudine (N=125) who had been
seropositive for HBsAg and HBeAg for more than 6 months and met the AASLD cessation criterion
(defined as receiving ≥6 months’ additional lamivudine treatment after achieving HBeAg
seroconversion/loss with undetectable HBV DNA by polymerase chain reaction [PCR] assay and
normal ALT plus an at least 12 months total treatment duration for patients who underwent HBeAg
seroconversion or an at least 18 months total treatment duration for those who underwent HBeAg
loss) were followed for a median of 24 months; 62/125 patients also received IFN-alpha at the start
of lamivudine treatment for 6 months. The population was divided into those who achieved HBeAg
seroconversion (n=82) and those who achieved HBeAg loss (n=43) and then the incidence of
subsequent relapse was monitored. Among the patients who achieved HBeAg seroconversion, 5year cumulative relapse rates were calculated, stratified by total treatment duration (< versus ≥18
months total treatment). The authors suggested that lamivudine cessation is a reasonable option for
patients who maintained HBeAg seroconversion for a minimum of 6 months and whose total
duration of treatment was at least 18 months.
Table 3. Cumulative relapse rate after lamivudine cessation at different follow up times (Wang 2010)
Follow up (months)
Group A (HBeAg seroconversion), n (%)
Group B (HBeAg loss), n (%)
1
0 (0)
0 (0)
2
9 (11)
8 (18.6)
3
12 (14.6)
10 (23.3)
4
13 (15.9)
12 (27.9)
6
17 (20.8)
12 (27.9)
9
18 (22.1)
14 (32.6)
12
19 (23.4)
15 (35)
18
20 (25)
16 (37.7)
24
20 (25)
16 (37.7)
36*
20 (25)
17 (41.1)
48
21 (29.4)
17 (41.1)
60
21 (29.4)
17 (41.1)

Table 4. Cumulative relapse rate stratified by total treatment duration in patients who achieved HBeAg
seroconversion (N=82) (Wang 2010)
5-year cumulative relapse rate*
<18 months total treatment
43/72 (60%)
≥18 months total treatment
3/10 (25.1%)
*log rank test P=0.002
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One prospective study (Kim 2007) (N=221) in a mixed group of HBeAg-positive and -negative
patients examined if monitoring HBV DNA for 6 months after the start of lamivudine therapy
predicted HBeAg loss at 12 or 24 months after the start of therapy. The population was divided into
two groups: (i) patients with undetectable HBV DNA (N=204) and (ii) patients with persistently
detectable HBV DNA (N=17); 78 people had HBeAg loss at 12 months and 124 at 24 months; all were
in the undetectable group. The authors suggested that early cessation of treatment in this group
may be advised. However, the number of patients with persistently detectable HBV DNA was small
(N=17).
Table 5. Cumulative rates of HBeAg loss at 12 and 24 months after start of lamivudine treatment in patients
with undetectable and persistently detectable HBV DNA levels (Kim 2007A)
Cumulative rate of HBeAg loss**
HBV DNA levels during the
initial 6 months of treatment
12 months after LAM initiation 24 months after LAM initiation
Group 1 (undetectable HBV
78 (38%)
124 (61%)
5
DNA <2.83 x 10 copies/mL)
(n=204)
Group 2 (persistently
0 (0)
0(0)
detectable HBV DNA) (n=17)
Unadjusted odds ratio for
21.72 (95% CI 1.29–366.31) for 21.31 (95% CI 1.27–357.49) for
undetectable versus detectable detectable group rate of 0% detectable group rate of 0%
P value
P<0.001*
P<0.001*
*P values analysed using the Mann-Whitney U-test and Fisher exact test to test for differences between the
two groups.
**Cumulative rate was calculated by the Kaplan–Meier method and log-rank test.
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PICO 5a: What is the optimal frequency of monitoring for disease progression in
patients on antiviral treatment and not on treatment?
EXECUTIVE SUMMARY
OBJECTIVES
To critically summarize evidence to answer the following clinical question: What is the optimal
frequency of monitoring for disease progression in patients on antiviral treatment and not on
treatment?

METHODS
We endorsed the methodology from the Cochrane Collaboration and the PRISMA statement
guidelines for conducting this systematic review.

Data sources
We searched the AHRQ National Guideline Clearinghouse, NHS Evidence Search, The Cochrane
Library, MEDLINE, EMBASE and LILACS up to June 2014.
The initial focus was on studies assessing different monitoring strategies (at different moments
in time) and comparing them to standard monitoring strategies. However, the search did not
retrieve a single study eligible for inclusion. We then obtained clinical outcomes data over time
from studies considered in other systematic reviews on the effectiveness of treatment of
chronic hepatitis B (CHB) infection.

Inclusion and exclusion criteria
Study design: we focused on the inclusion of existing relevant systematic reviews in the first
step, and also included original clinical trials or observational studies when reviews were out of
date, had a poor methodology or did not cover the scope of the clinical question.
Population: HBsAg-positive adults in whom different monitoring strategies were assessed
Intervention(s): studies assessing different monitoring strategies (at different moments in
time) and comparing them to standard monitoring strategies
Outcomes: liver-related morbidity (fibrosis, cirrhosis, end-stage liver disease, hepatocellular
carcinoma [HCC]); progression of liver disease; or mortality.

Data extraction
Two reviewers independently screened search results for eligibility, involving a third reviewer
when disagreements arose. We described the characteristics of each included study in tables,
and extracted the effect estimates from each included study for the main outcomes to
summarize their findings.

Assessment of risk of bias and quality of evidence
We used the AMSTAR assessment tool to assess the risk of bias from systematic reviews, the
Cochrane Collaboration risk of bias tool when considering trials, and assessed the risk for
selection bias, detection bias and attrition bias for observational studies. We assessed the
quality of the body of evidence available for each important outcome using the GRADE
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methodology, to obtain a judgement about the extent to which we can be confident that the
estimates of effect are correct.

Data synthesis
For each relevant outcome, we rated the quality of evidence and collected the findings from
included studies in the review. We reported a narrative summary of the available effect
estimates in the literature for each outcome of interest.

RESULTS
Given the absence of studies assessing the optimal type and frequency of monitoring
progression in chronic HBV infection, we focused on effectiveness data measured at different
time points. We obtained data from four systematic reviews, two clinical trials, and three
retrospective observational studies. As we obtained indirect data from studies that were not
designed to address the clinical question of interest in our review, the quality of evidence was
rated as low.
A review that compared entecavir versus lamivudine in naïve patients with CHB showed that at
week 48, up to 80% of patients had undetectable HBV DNA and normalized alanine
aminotransferase (ALT) levels.
A review comparing the effectiveness of entecavir versus telbivudine in naïve patients showed
that at 24 weeks, up to 70% of patients reached undetectable levels of HBV DNA and
normalized ALT levels, a percentage that was consolidated at 48 weeks with 80% of patients
attaining these outcomes.
A review comparing entecavir versus combined lamivudine and adefovir in naïve patients
showed that 60% to 68% of patients treated with entecavir had undetectable levels of HBV
DNA and normalized ALT levels at 44 and 48 weeks.
One trial and a systematic review in patients with decompensated cirrhosis due to HBV
showed that 70% of patients had undetectable HBV DNA levels at 48 weeks. One trial in
patients with a partial response to lamivudine showed that response to entecavir was
consolidated after 48 weeks of treatment in terms of the proportion of patients with
undetectable HBV DNA levels.

CONCLUSIONS
Although the optimal frequency and the time for monitoring the progression of patients with
CHB has not been tested in clinical studies to date, data obtained from clinical trials show that
from week 24 of treatment, most patients respond to treatment. This outcome is consolidated
at week 48, by when, on average, 80% of patients reach undetectable levels of HBV DNA and
normalized ALT levels. For the purpose of this clinical question, the quality of evidence is low
due to the indirectness of data on which the findings are based.
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BACKGROUND
Monitoring for continued virological response during and after treatment is essential because
current treatment options have limited success in achieving durable end-points, and antiviral
resistance may emerge during long-term therapy. Although virological suppression and loss of
HBeAg or HBsAg with or without seroconversion has a role in the success and duration of
antiviral therapy, the optimal frequency and timing of monitoring during and after antiviral
therapy is not known (Andersson 2009).

METHODS
For the development of this systematic review we endorsed the methodology from the
Cochrane Collaboration (Higgins 2011a) and the guidelines in the PRISMA statement (Moher
2009).

PICO question
We obtained evidence to answer the following clinical question:
Clinical question 5a
What is the optimal frequency of monitoring for disease progression in patients on antiviral
treatment and not on treatment?

Eligibility criteria
STUDY DESIGN: For the purposes of this review we obtained data from the reviews of
randomized trials and observational studies included in the reviews developed to inform other
clinical questions (treatment of CHB infection in naïve and resistant patients, and prognostic
factors for response to treatment). We selected studies that provided outcomes of interest at
different points of follow up to obtain treatment estimates along time.
POPULATION: We included studies on HBsAg-positive adults in whom different monitoring
strategies were assessed. We excluded studies that recruited patients with multiple
pathologies or comorbidities (e.g. rheumatic diseases, malignancies, or receiving treatment for
these diseases), with the exception of other coinfections.
INTERVENTIONS(S): The initial focus was on studies assessing different monitoring strategies
(at different moments in time) and comparing them to standard monitoring strategies.
However, the search did not retrieve a single study eligible for inclusion. We then obtained
clinical outcomes data overtime from studies considered in other systematic reviews on the
effectiveness of treatment of CHB infection.
OUTCOMES: Our primary interest was focused on liver-related morbidity (fibrosis, cirrhosis,
end-stage liver disease, HCC); progression of liver disease; or mortality.

Search strategy
We obtained studies for the clinical questions of these reviews from the search results of the
reviews developed to assess the effectiveness treatment of CHB infection in naïve and
resistant patients (PICO 3a and 3b), and prognostic factors for response to treatment (PICO 2a
and 2b).
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For these purposes, we initially mapped the evidence, performing a search for relevant
guidelines, systematic reviews or meta-analyses in the following sources:








AHRQ National Guideline Clearinghouse
NHS Evidence Search
AHRQ Effective Health Care Program
The Cochrane Library
MEDLINE
EMBASE
LILACS

In addition, we designed detailed search strategies focusing on the scope of the clinical
question of this review in MEDLINE, EMBASE and CENTRAL. At this step, we focused our
interest on systematic reviews, randomized trials not included in the relevant reviews
identified at the initial step, and observational studies.
We also checked the lists of all relevant studies identified during the eligibility process. The
search algorithms designed contained a combination of search terms and controlled
vocabulary thesaurus (MeSH, Emtree), detailed in Appendix 1.

Conduct of the review
ELIGIBILITY: The eligibility based on title and abstract was carried out by one reviewer, and full
text review and eligibility by two reviewers. We confirmed the eligibility of potentially relevant
studies after obtaining a full copy of the relevant articles.
DATA EXTRACTION: We described the characteristics of each included study in the review
(irrespective of its design) in descriptive tables. We also extracted the effect estimates from
each study included for the main outcomes, to summarize the findings from included studies.
RISK of BIAS: Each systematic review was assessed using the AMSTAR assessment tool (Shea
2009). When we considered clinical trials as the source of findings for this review, we assessed
their risk of bias with the Cochrane Collaboration tool (Higgins 2011b). For observational
studies, we collected data on the sample representativeness and patient similarity regarding
the course of disease (selection bias); objectiveness in the outcome measure (detection bias);
completeness of follow up (attrition bias); and adjustment for prognostic factors. These factors
were all considered and taken from the Newcastle–Ottawa Scale for observational studies.
Each study was rated for each bias domain depending on whether they were at a low, high or
unclear risk of bias.
QUALITY OF THE EVIDENCE: For those studies providing comparative data, we assessed the
quality of the body of evidence available for each important outcome using the GRADE
methodology (Balshem 2011). We rated the quality of evidence across each outcome of
interest as high, moderate, low or very low, depending on several criteria (study bias,
consistency, directness, and precision of the estimates), which were related with a judgement
about the extent to which we can be confident that the estimates of effect are correct. For
those studies providing descriptive data, we used a pragmatic GRADE approach to rate the
quality of the evidence available for those patient-important outcomes involving the
consideration of the five domains above and did not produce GRADE evidence profiles. We
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rated the quality of the evidence for the findings of this review as low, keeping in mind that
the review is based on indirect evidence.

Evidence synthesis and report of findings
The GRADE Working Group requires systematic reviews of the impact of alternative
management approaches on all patient-important outcomes for the optimal application of this
approach (Guyatt 2011).
For each assessed outcome, we obtained absolute data for each assessed intervention in the
studies included at each point of follow up reported. For the clinical question on safety, we
obtained data on adverse events from the systematic reviews and clinical trials included in the
review of the effectiveness of treatment for CHB.
We report a narrative summary in tables of the available effect estimates in the literature for
each outcome of interest. We also provide a summary of the recommendations formulated in
the AASLD, EASL, and NICE guidelines.

RESULTS
Search results and eligibility
The initial search strategy did not identify studies that directly compared different monitoring
strategies in patients with CHB. From the initial 4769 citations obtained from database
searches, we excluded all references based on title or abstract review and study design
criteria.
We include a PRISMA flowchart to illustrate the eligibility process of this review (Appendix 2).
For the development of two systematic reviews on the treatment of CHB infection in naïve and
resistant patients (PICO 3), and prognostic factors for response to treatment (PICO 2), 4201
unique citations were found from database searches. We excluded 4184 citations based on
title or abstract review and study design criteria. We had 17 citations to obtain data of
outcomes measured at different time points.
We excluded seven studies that did not provide results for the outcomes measured at different
moments in time (Fan 2009, Gramenzi 2011, Juday 2010, Tenney 2009, Wong 2007, Wong
2013, Zachariakis 2008).
We included nine studies that provided measures of relevant outcomes at different points of
treatment. Four were systematic reviews (Liang 2012, Liu 2014, Su 2012, Ye 2013), two were
original clinical trials (Heo 2012, Hyun 2012), and the remaining three studies had a
retrospective observational design (Bang 2003, Hass 2009, Reijnders 2009). In addition, we
summarized the comments from a narrative review (Andersson 2009), and screened the
recommendations from the guidelines of the following societies or institutions: American
Association for the Study of Liver Diseases, European Association for the Study of the Liver,
and the National Institute for Health and Care Excellence.
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Findings from included studies
As commented earlier, we could not find any study that addressed accurately the objectives of
this systematic review. For the purposes of this review, we obtained indirect data from the
studies considered in two other reviews that reported outcomes measured at different time
points. We considered this issue as a major threat to the confidence of the findings of the
reviews, and rated the quality of evidence as low for all the outcomes of the review (see
Evidence Profile).
Data obtained from randomized clinical trials
(i) Entecavir versus lamivudine in naïve patients with CHB
A review included eight randomized trials comparing entecavir versus lamivudine for the
treatment of CHB, and reported data for undetectable HBV DNA and serum normalization of
alanine aminotransferase (ALT) at week 48 and 96 of follow up (Liang 2012).
Outcome

Undetectable
hepatitis B virus
DNA
Week 48
Week 96
Serum
normalization of
alanine
aminotransferase
Week 48
Week 96

Entecavir plus
adefovir
N=1555

Lamivudine plus
adefovir
N=1368

RR (95% CI)

76.9%
73.85%

49.76%
38.83%

1.56 (1.26 to 1.91)
1.90 (1.63 to 2.20)

79.23%
86.69%

68.58%
74.75%

1.15 (1.09 to 1.96)
1.17 (1.08 to 1.25)

Quality of
evidence
(GRADE)

Low

Low

(ii) Entecavir versus telbivudine in naïve patients with CHB
The 13 trials included in the review of Su 2012 reported data from 4 to 72 weeks of treatment.
Outcome

Telbivudine
N=2137

Entecavir
N=2088

Undetectable hepatitis B virus DNA (<1000 copies/mL)
Week 4
18.30%
18.35%
Week 8
30.12%
31.05%
Week 12
49.23%
48.44%
Week 24
73.73%
69.76%
Week 36
73.17%
70.96%
Week 48
83.64%
82.13%
Week 52
80.60%
85.16%
Week 60
83.33%
82.05%
Week 72
77.33%
81.53%
Normalization of serum alanine aminotransferase
Week 4
54%
50%
Week 8
37.41%
35.82%
Week 12
66.40%
63.28%
Week 24
76.57%
76.36%

RR (95% CI)

Quality of
evidence
(GRADE)

1.04 (0.72 to 1.49)
0.98 (0.74 to 1.28)
1.01 (0.90 to 1.15)
1.06 (0.99 to 1.14)
1.03 (0.86 to 1.24)
1.02 (0.95 to 10.9)
0.95 (0.86 to 1.05)
1.02 (0.83 to 1.24)
0.95 (0.80 to 1.12)

Low

1.08 (0.81 to 1.43)
1.05 (0.77 to 1.43)
1.05 (0.94 to 1.16)
1.00 (0.93 to 1.08)

Low
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Week 36
Week 48
Week 52
Week 60
Week 72
HBeAg loss
Week 4
Week 8
Week 12
Week 24
Week 48
Week 52
HBeAg conversion
Week 8
Week 12
Week 24
Week 48
Week 52
Week 60
Week 72

66.66%
84.48%
83.03%
78.57%
82.66%

70%
83.62%
89.03%
82.05%
84.61%

0.95 (0.67 to 1.34)
1.01 (0.92 to 1.11)
0.94 (0.86 to 1.02)
0.96 (0.77 to 1.19)
0.98 (0.84 to 1.13)

1.40%
6.55%
22.34%
36.54%
38.75%
28.88%

0/135
4.34%
8.64%
24.49%
24.59%
15.55%

2.89 (0.31 to 27.23)
1.50 (0.50 to 4.46)
2.86 (1.16 to 7.03)
1.45 (1.16 to 1.82)
1.45 (1.11 to 1.89)
1.86 (1.04 to 3.32)

Low

2.87%
13.40%
22.47%
27.98%
29%
35.71%
36%

1.05%
6.41%
13.12%
14.42%
15.48%
23.07%
23.07%

2.34 (0.55 to 9.92)
2.10 (1.36 to 3.24)
1.71 (1.29 to 2.28)
1.86 (1.36 to 2.54)
1.87 (1.21 to 2.90)
1.55 (0.77 to 3.12)
1.56 (0.91 to 2.67)

Low

(iii) Entecavir versus combined lamivudine and adefovir in naïve patients with CHB
One systematic review compared entecavir versus combined treatment with lamivudine plus
adefovir dipivoxil in naïve persons with CHB infection (Liu 2014). The review reported data for
12, 24, 48 and 96 weeks of follow up.
Outcome

Lamivudine and
Entecavir
adefovir dipivoxil
N=147
N=140
Undetectable hepatitis B virus DNA (<1000 copies/mL)
Week 12
8.6%
57.1%
Week 24
80%
66.7%
Week 48
88.6%
68.6%
Week 96
94.3%
77.1%
Alanine aminotransferase level
Week 12
60%%
Week 24
74.3%
Week 48
85.7%
Week 96
97.1%
Seroconversion HBeAg
Week 48
20%
Week 96
48.6%

RR (95% CI)

Quality of
evidence
(GRADE)

1.20 (0.83 to 1.73)
1.20 (0.90 to 1.61)
1.29 (1.00 to 1.67)
1.22 (1.00 to 1.49)

Low

54.3%
60%
65.7%
77.1%

1.11 (0.74 TO 1.66)
1.93 (0.70 to 5.32)
1.30 (0.99 to 1.72)
1.26 (1.04 to 1.52)

Low

8.6%
17.1%

2.33 (0.66 to 8.30)
2.83 (1.27 to 6.33)

Low

(iv) Entecavir versus lamivudine in decompensated HBV cirrhosis
A trial that compared entecavir with lamivudine in decompensated HBV cirrhosis reported
data at 3, 6, 9 and 12 months of follow up (Hyun 2012). The authors also provided data at year
1, 2 and 3 for viral breakthrough and HBeAg seroconversion.
Outcome

Lamivudine
N=41

Entecavir
N=41

P

Quality of
evidence

HBV DNA (log10 copies/mL)
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Baseline
3 months
6 months
9 months
12 months

7.0±1.2
3.8±1.5
3.3±1.7
3.4±2.0
3.1±1.9

6.8±1.6
2.9±1.0
2.1±0.6
2.1±0.6
2.0±0.4

0.432
0.003
0.001
0.001
0.001

Low

Proportion of patients with
undetectable HBV DNA
3 months
6 months
9 months
12 months
156 months

Lamivudine
N=41
19.5%
42.1%
40.5%
47.1%
59.2%

Entecavir
N=41
26.7%
66.7%
71.8%
75.7%
93.8%

0.433
0.030
0.006
0.013
Not reported

Low

Viral breakthrough (data
for 17 patients)
1 year
2 years
3 years

16.8%
47.7%
51.0%

0%
0%
0%

<0.001

Low

Lamivudine
N=4

Entecavir
N=6

17.9%
25.4%
25.4%

23.6%
38.9%
38.9%

HBeAg seroconversion
(10 patients/37 positive
HBeAg at baseline)
1 year
2 years
3 years

Low
0.562

A systematic review that included this clinical trial (Ye 2013) provided additional data for 12,
24, 36 and 48 weeks of treatment.
Outcome

Entecavir

Lamivudine

Undetectable hepatitis B virus DNA (not reported copies/mL)
Week 12
46.90%
30.65%
Week 24
76.65%
59.04%
Week 36
78.39%
63.05%
Week 48
88.15%
70.98%
>Week 48
92.85%
73.07
Alanine aminotransferase level
Week 24
Week 48
>Week 48
Albumin level
Week 12
Week 24
Week 48
>Week 48
Total bilirubin
Week 12
Week 24
Week 48
>Week 48
Prothrombin time activity

RR and mean
differences (95% CI)

Quality of
evidence
(GRADE)

1.56 (1.22 to 1.99)
1.25 (1.13 to 1.38)
1.21 (0.92 to 1.59)
1.20 (1.10 to 1.32)
1.27 (0.98 to 1.64)

Low

-3.72 (-8.7 to 1.2)
-5.73 (-15.7 to 4.0)
-9.74 (-17.8 to -1.6)
-1.07 (15.7 to 13.6)

Low

-3.43 (-14.3 to 7.4)
0.15 (-0.9 to 1.2)
3.83 (-0.1 to 7.7)
7.96 (3.9 to 12.0)

Low

-6.21 (-8.8 to -3.5)
-6.61 (-8.4 to -4.8)
-11.51 (-17.1 to -5.8)
-1.43 (-10.5 to 7.6)

Low
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Week 12
Week 24
Week 48
>Week 48

2.00 (0.2 to 3.7)
2.09 (0.2 to 3.8)
1.68 (-1.1 to 4.5)
-040 (-9.4 to 8.6)

Low

(v) Entecavir compared to the continuation of lamivudine in patients with a partial response to
lamivudine
One trial compared results in a group of patients that had a partial response to lamivudine and
switched to entecavir with another group of patients who continued lamivudine (N=72; Heo
2012). The trial assessed data at weeks 24, 48, 72 and 96 as showed at the following table:
Outcome
Undetectable
hepatitis B virus DNA
(60 IU/mL)
Week 24
Week 48
Week 72
Week 96
Serum normalization
of alanine
aminotransferase
Week 48
Week 96
HBeAg loss
Week 24
Week 48
Week 72
Week 96
HBeAg
seroconversion
Week 24
Week 48
Week 72
Week 96

Lamivudine
(N=35)

Entecavir
(N=34)

RR (95% CI)

Quality of
evidence

19.4%
11.4%
11.4%
11.4%

55.6%
61.1%
61.1%
67.6%

0.35 (0.17 to 0.72)
0.35 (0.17 to 0.72)
0.35 (0.17 to 0.72)
0.17 (0.07, 0.44)

Low

86%
85.2%

61.5%
Not reported

1.37 (1.00 to 1.88)
Not reported

Low

2.8%
5.7%
2.9%
5.7%

8.3%
11.1%
13.9%
17.6%

0.33 (0.04 to 3.06)
0.51 (0.10 to 2.63)
0.21 (0.03 to 1.67)
0.32 (0.07 to 1.49)

Low

2.8%
2.9%
2.9%
2.9%

5.6%
8.3%
8.3%
8.8%

0.50 (0.05, 5.27)
0.34 (0.04, 3.14)
0.34 (0.04, 3.14)
0.32 (0.04, 2.96)

Low

Data obtained from observational studies
Bang 2003 assessed long-term clinical outcomes (6, 12, 24 and 36 months) for entecavir
treatment longer than 12 months in 355 nucleotide analogue (NA)-naïve CHB patients,
showing the absolute risk estimates for the following outcomes:
Normalization of alanine
aminotransferase

Virological response
(cumulative rates)

HBeAg seroconversion

6 months: 73.2%
12 months: 84.5%
24 months: 89%
36 months: 92%

6 months: 60.6%
12 months: 80.3%
24 months: 86.9%
36 months: 89%

6 months: 6.3%
12 months: 11.6%
24 months: 19.5%
36 months: 22.9%
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Hass 2009 assessed the first-line treatment response with adefovir in 74 CHB patients.
Biochemical response (serum ALT
within normal range) to adefovir

Virological response (VR)
(undetectable serum
HBV DNA (<200 IU/mL)
to adefovir

Overall:
24weeks: 43.9%
48weeks: 54.5%
96weeks: 60.0%
Genotype A vs D (lower response)
48-week: 36.4% vs 83.3% (P=0.01)
96-week: 47.7% vs 77.7% (P=ns)

24 weeks: 78.8%
48 weeks: 54.5%
No relation between
HBV genotypes and VR
was detected.

Virological response in relation to “early
treatment response” at week 12 to adefovir
With negative HBV DNA PCR (complete
responders) or drop from baseline viral load
of at least 3 log (major responders)
96% (47/49) HBV DNA PCR negative at the
end of treatment (week 96; P=0.0001)

Reijnders 2009 also assessed virological response to adefovir in a series of 76 patients with
CHB infection.
Virological response to adefovir

HBeAg-positive
seroconversion

Development of genotype resistance to
adefovir (cumulative probability of
developing ADV-resistant mutations)

12 weeks: 11%
24 weeks: 28%
48 weeks: 39%
96 weeks: 49%

48 week: 10%
>96 weeks: 19%

>48 weeks: 3%
>96 weeks: 8%

Data obtained from other sources
A narrative review on the monitoring of patients with CHB treated with antiviral therapy
(Andersson 2009) highlights that the optimal frequency of monitoring is unknown and
summarizes data from the most relevant guidelines about the suggested frequency of
monitoring during and after antiviral therapy:
Serum marker
HBeAg, anti-HBe

On therapy
Every 24 weeks
(for HBeAg-positive patients)

After therapy
Every 4 to 12 weeks
(every 24 to 48 weeks after 1 year)

HBsAg

Every 24 to 48 weeks
(for HBeAg-negative patients)
Every 12 weeks
Every 12 to 24 weeks
Not needed
Every 12 weeks

Every 48 weeks

Alanine aminotransferase
HBV DNA level
Liver biopsy
Creatinine/phosphate
(adefovir/tenofovir)

Every 12 weeks
Every 12 to 24 weeks
Individualized
Not needed

The guidelines of the American Association for the Study of Liver Diseases recommend that
during the course of antiviral therapy, patients undergo assessment of liver tests every 12
weeks and HBV DNA levels every 12–24 weeks.
The guidelines also recommend that HBeAg and anti-HBe testing be performed every 24 weeks
in HBeAg-positive CHB, and HBsAg testing every 6–12 months in patients who are HBeAgnegative with persistently undetectable levels of HBV DNA.
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The guidelines from European Association for the Study of the Liver suggest that following
antiviral therapy, liver biochemistry, HBV DNA level, HBeAg, and anti-HBe be checked every 1–
3 months for the first 12 months after treatment cessation and then every 6–12 months. The
guidelines also recommend yearly HBsAg tests in patients with sustained virological response
to monitor for late clearance. In the long term, the single most important test recommended
for demonstrating sustained response is the serum HBV DNA level.
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Finally, the NICE Guidelines on the Diagnosis and management of CHB formulate the following recommendations:

Monitoring in people who
do not meet criteria for
antiviral treatment

Adults with HBeAg-positive disease in
the immune-tolerant and immuneclearance phase
Monitor ALT levels every 24 weeks in
adults with HBeAg-positive disease
who are in the immune-tolerant phase
(defined by active viral replication and
normal ALT levels [less than 30 IU/mL
in males and less than 19 IU/mL in
females]).
Monitor ALT every 12 weeks on at
least 3 consecutive occasions if there is
an increase in ALT levels

Adults with inactive CHB (immune-control phase)

Children and young people

Monitor ALT and HBV DNA levels every 48 weeks
in adults with inactive CHB infection (defined as
HBeAg negative on 2 consecutive tests with
normal ALT [less than 30 IU/mL in males and less
than 19 IU/mL in females] and HBV DNA less than
2000 IU/mL).

Monitor ALT levels every 24 weeks in children
and young people with HBeAg-positive disease
who have normal ALT levels (less than 30 IU/mL
for males and less than 19 IU/mL for females)
and no evidence of significant fibrosis (METAVIR
stage less than F2 or Ishak stage less than 3).

Consider monitoring more frequently (for
example, every 12–24 weeks) in people with
cirrhosis who have undetectable HBV DNA.

Review annually children and young people with
HBeAg-negative disease who have normal ALT
(less than 30 IU/mL for males and less than 19
IU/mL for females), no evidence of significant
fibrosis (METAVIR stage less than F2 or Ishak
stage less than 3) and HBV DNA less than 2000
IU/mL.
Review every 12 weeks children and young
people with HBeAg-negative disease who have
abnormal ALT (greater than or equal to 30 IU/mL
for males and greater than or equal to 19 IU/mL
for females) and HBV DNA greater than 2000
IU/mL.
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Monitoring in
people taking
antiviral
treatment

Children, young people
and adults with
compensated liver
disease taking entecavir
or lamivudine
Monitor full blood count,
liver function (including
bilirubin, albumin and
ALT) and renal function
(including urea and
electrolyte levels) in
people with
compensated liver
disease before starting
entecavir or lamivudine,
4 weeks after starting
treatment and then
every 3 months to detect
adverse effects
Monitor HBV DNA and
quantitative HBsAg
levels and HBeAg status
before starting entecavir
or lamivudine, 12, 24
and 48 weeks after
starting treatment and
then every 6 months to
determine treatment
response and medicines
adherence
Monitor HBV DNA levels

Children, young people
and adults with
compensated liver
disease taking
tenofovir disoproxil
Monitor full blood
count, liver function
(including bilirubin,
albumin and ALT),
renal function
(including urea and
electrolyte levels and
urine
protein/creatinine
ratio), and phosphate
levels in people with
compensated liver
disease before starting
tenofovirdisoproxil, 4
weeks after starting
treatment and then
every 3 months to
detect adverse effects
Monitor HBV DNA and
quantitative HBsAg
levels and HBeAg
status before starting
tenofovirdisoproxil, 12,
24 and 48 weeks after
starting treatment and
then every 6 months to
determine treatment

Children, young people and
adults with HBeAg or HBsAg
seroconversion after
antiviral treatment

Children, young people and
adults with decompensated
liver disease who are taking
entecavir or lamivudine

Children, young people and
adults with decompensated liver
disease who are taking tenofovir

In people with HBeAg
seroconversion after
antiviral treatment, monitor
HBeAg, anti-HBe, HBV DNA
level and liver function at 4,
12 and 24 weeks after
HBeAg seroconversion and
then every 6 months

Monitor full blood count, liver
function (including bilirubin,
albumin and ALT), renal
function (including urea and
electrolyte levels and urine
protein/creatinine ratio),
blood clotting, HBV DNA level
and HBeAg status in people
with decompensated liver
disease before starting
entecavir or lamivudine and
weekly after starting
treatment to assess treatment
response and adverse effects.
When the person is no longer
decompensated, follow the
recommendations in
‘Children, young people and
adults with compensated liver
disease taking entecavir or
lamivudine

Monitor full blood count, liver
function (including bilirubin,
albumin and ALT), renal function
(including urea and electrolyte
levels and urine
protein/creatinine ratio) and
phosphate, blood clotting, HBV
DNA level and HBeAg status in
people with decompensated liver
disease before starting tenofovir
disoproxil and weekly after
starting treatment to assess
treatment response and adverse
effects.

Monitor HBsAg and anti-HBs
annually in people with
HBsAg seroconversion after
antiviral treatment and
discharge people who are
anti-HBs positive on 2
consecutive tests
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every 12 weeks in
people with HBeAgnegative disease who
have been taking
lamivudine for 5 years or
longer

response and
medicines adherence
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CONCLUSIONS
Although the optimal frequency and the time to monitor the progression of patients with CHB
has not been tested in clinical studies to date, data obtained from clinical trials show that from
week 24 of treatment, most patients respond to treatment. This outcome is consolidated at
week 48, at which time point, on average, 80% of patients reach undetectable levels of HBV
DNA and normalized ALT levels. For the purpose of this clinical question, the quality of
evidence is low due to the indirectness of data on which the findings are based. We did not
find any study that addressed accurately the objectives of this systematic review and had to
obtain indirect data from studies in other reviews, influencing the confidence in the
conclusions of the review.
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CHARACTERISTICS OF INCLUDED STUDIES
BANG 2013
Study ID
Objective

Bang 2013
To investigate the long-term clinical outcomes of entecavir therapy lasting
more than 12 months in nucleotide analogue-naïve CHB patients. To assess
baseline and on-treatment variables to determine factors predictive of such
clinical outcomes to entecavir treatment

Methods

Design: Retrospective study
Recruitment/Setting/s:
A total of 713 naïve CHB patients treated with entecavir at the Ulsan
University (South Korea) Hospital from March 2007 to February 2010. Of
them, 355 were analysed.
Selection criteria
Patients receiving entecavir for >12 months.
Exclusion criteria:
Impaired renal function, antibody to hepatitis virus, antibody HIV,
autoimmune hepatitis, pregnancy, lactation, and alcohol abuse.

Participants and
baseline characteristics
(as appear in the
original publication)

No. of participants: 355

Age (mean±SD)
Gender (male)
Ethnicity
Korean
HBe antigen positive
HBV-DNA (log10 copies⁄mL)
(mean±SD)
Alanine aminotransferase (IU/mL)
(median, range)
Aspartate aminotransferase
(median, range)
Chronic hepatitis/cirrhosis

Exposed cohort
47.7±10.9
109
100%
58%
6.4±1.3
98 (20–2801)
70 (19–1145)
167/188

Prognostic factor/s

Absolute HBV DNA levels at week 24
Medication non-adherence
HBeAg positivity

Length of follow up

The median duration of entecavir therapy: 40 months (range 12–64).

Outcomes with effect
estimates
Adjusted odds ratio
(OR)

Partial virological response:
Absolute HBV DNA levels at week 24: 0.233 (95% CI 0.122 to 0.444).
Medication non-adherence: 0.012 (95% CI 0.001 to 0.162).
HBeAg positivity: 6.953 (95% CI 1.656 to 29.191).
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Conclusions
(as reported in abstract)

Risk of bias
Bias
Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

The vast majority of CHB patients in this study achieved virological response
through prolonged entecavir therapy, with only 1.4% chance of viral
resistance. Furthermore, all patients with primary non-response were able to
achieve virological response without adjustment of antiviral therapy.

Judgement
Low
High

Support
Unclear
Case series

Case series

Case series

Case series

Case series

No

Priority Research Centre Program through the National Research Foundation
of Korea funded by the Ministry of
Education, Science, and Technology
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HASS 2009
Study ID
Objective

Hass 2009
To estimate the effect of viral factors (HBV genotype, viral load and kinetics)
on treatment response in CHB and first-line therapy with adefovir dipivoxil

Methods

Design: Retrospective study
Recruitment/Setting/s: Not stated
Selection criteria: Elevated serum alanine transaminase on at least two
occasions, detectable baseline serum HBV DNA level (≥2000 IU/mL) and
without decompensated liver cirrhosis (Child–Pugh C) as well as no prior
antiviral or immunomodulatory treatment for CHB.

Participants and
baseline characteristics
(as appear in the
original publication)

No. of participants: 74
Exposed cohort
Age: years (median range)
Genotype A
Genotype D
Genotype E
Gender: (male %)
Genotype A
Genotype D
Genotype E
Ethnicity (%)
Genotype A
Caucasian–Mediterranean
Caucasian–central European
Caucasian–eastern European
Asian
African
Genotype D
Caucasian–Mediterranean
Caucasian–central European
Caucasian–eastern European
Asian
African
Genotype E
Caucasian–Mediterranean
Caucasian–central European
Caucasian–eastern European
Asian
African
Baseline viral load (I.E/mL)
Genotype A
Genotype D
Genotype E
5
5
Low/high viral load (%) (<10 />10
I.E/mL)
Genotype A
Genotype D
Genotype E
HBe antigen negative (%)

44.5 (±11.9)
40.9 (±13.7)
38 (±2)
63.1
61.7
25

44.4
44.4
11.2
0
0
47.2
22.7
29.5
0
0

50
0
0
0
50
7

7

5.04 9 10 (±10.8 9x10 )
7
7
2.27 9 10 (±6.83 9x 10 )
4
4
2.1 9 10 (±3.8 9 x 10 )

50/50
68.2/31.8
100/0
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Prognostic factor/s
Length of follow up
Outcomes with effect
estimates
Adjusted hazard ratio
(HR): not reported

Conclusions
(as reported in abstract)

Risk of bias
Bias
Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?

Genotype A
72.2
Genotype D
68.2
Genotype E
75
Alanine aminotransferase (IU/L)
Genotype A
83 (±56)
Genotype D
173 (±268)
Genotype E
53 (±12)
HBe antigen negative (%)
Genotype A
72.2
Genotype D
68.2
Genotype E
75
Liver cirrhosis (%)
Genotype A
16.6
Genotype D
11.3
Genotype E
25
No. of patients/(%)
Genotype A
18 (27.3)
Genotype D
44 (66.6)
Genotype E
4 (6.0)
Early treatment response at week 12
96 weeks
Virological response
Forty-seven (96%) of all 49 patients with a negative HBV DNA by PCR
(complete responders) or a drop from baseline viral load of at least 3 log
(major responders) at week 12 were still HBV DNA PCR negative at the end of
the treatment period (week 96; P<0.0001).
Sensitivity: 80.0%; Specificity 83.9%.
These results underline the importance of early viral kinetics to assess
treatment response in CHB. In adefovir non-responders (week 12), advanced
antiviral therapy or switch to another nucleoside analogue should be
considered.
Judgement
Low
High

Support
Unclear
Case series

Case series

Case series

Case series

Case series

No

21 | P a g e

Source of funding

Not reported

HEO 2012
Study ID
Reference

Objective

Methods

Heo 2012
Heo J, Park JY, Lee HJ, Tak WY, Um SH, Kimdo Y, et al. A 96-week randomized
trial of switching to entecavir in chronic hepatitis B patients with a partial
virological response to lamivudine. AntivirTher. 2012;17:1563–70.
To investigate the antiviral efficacy, safety and tolerability of switching to
entecavir versus maintaining lamivudine in CHB patients with a partial
virological response to lamivudine
Design: randomized clinical trial
Number of participating centres: 5
Country: Korea
Setting/s: no coinfected patients
Inclusion criteria:
1. Age ≥18 years
2. Chronic hepatitis HBeAg-positive treated with lamivudine for ≥6 months
3. Hepatitis B virus (HBV) DNA ≥60 IU/mL
4. ALT<10x ULN with no evidence of HCC.

Participants and
baseline characteristics
(as appears in the
original publication)

Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

Exclusion criteria:
1. Treated with other antiviral drugs in combination with lamivudine
2. Serological evidence of coinfection with hepatitis C virus, HIV, or hepatitis
D virus
3. Decompensated liver disease
4. Pregnant and breastfeeding women
5. Evidence of M204V/I mutations in YMDD.
No. of randomly assigned participants in each group: 72 (36 by comparison
group).
Intervention
Comparison
Age (mean, range):
43 (19–68)
43 (24–91)
Weight:
Not stated
Not stated
Gender (male %):
50
63.9
Serum HBV DNA
4.55
4.66
(mean, log 10 IU/mL
(±SE)
Serum ALT (mean;
37.1 (35.5)
32.6 (16.1)
(±SE))
Previous interferon
Not stated
Not stated
(IFN) therapy
Previous LAM
Yes
Yes
therapy
Previous cirrhosis
22.2%
22.2%
Ethnicity
Korean
Korean
Genotype
0%
0%
resistance
Entecavir (36)
Lamivudine (36)
96 weeks
Undetectable HBV DNA <60 IU/mL
Intervention: 67.6% versus control: 11.4%
RR 5.92 (95% CI 2.29–15.32; P=0.0002)
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Serum normalization of ALT
At 48 weeks
Intervention: 86% versus control: 61.5%
RR 1.37 (95% CI 1.00–1.88)
At 96 weeks
Intervention: 85.2% versus control: not reported.
HBeAg loss
Intervention: 17.6% versus control: 5.7%
RR 3.09 (95% CI 0.67–14.25; P=0.15)
HBeAg seroconversion
Intervention: 8.8% versus control: 2.9%
RR 3.09 (95% CI 0.34– 28.25; P=0.32)
HBsAg loss
Intervention: 0% versus control: 0%

Conclusions
(as reported in abstract)
Risk of bias
Bias
Random sequence
generation
Allocation concealment

Safety
Both comparison groups were generally well tolerated. There was no serious
adverse event. One patient assigned to ENT group developed renal cell
carcinoma.
Switching to entecavir in patients with a partial virological response to
lamivudine resulted in increased virological efficacy and lower rates of
antiviral resistance than maintaining them on lamivudine.
Judgement
Low
High
x

Support
Unclear
Computer-generated number (page 1564)

x

Blinding of participants
and personnel
Blinding of outcome
assessment
Incomplete outcome
data

x

Open label

x
x

Analysed in lamivudine group 11/36
Analysed in entecavir group: 34/36

Selective reporting

x

Source of funding

1. Bilateral International Collaborative R&D Program from Ministry of
Knowledge Economy and the Korean Health-care Technology R&D, Ministry
for Health and Welfare, Republic of Korea
2. Bristol-Myers Squibb
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LIANG 2012
Study ID
Objective
Methods

Liang 2012
The aim of this study was to systematically review the efficacy and safety of
entecavir versus lamivudine for the treatment of CHB.
Eight randomized clinical trials; meta-analysis was done
Inclusion criteria:
1. Patients with CHB. Nucleoside-naïve patients with HBeAg-positive or
HBeAg-negative CHB, irrespective of race, age and sex
2. Randomized clinical trials comparing entecavir with lamivudine published
in Chinese or English in full text, regardless of use of allocation concealment
or blinding.

Study characteristics

Intervention (N)
Control (N)
Outcomes with effect
estimates

Conclusions
(as reported in abstract)

Exclusion criteria:
1. HBV carriers coinfected or superinfected with other hepatitis viruses
2. Had decompensated liver disease or HCC
3. Had received antivirals and immunomodulators for CHB within one year
prior to the initiation of nucleoside treatment.
Country/ies: not stated
Setting/s: not stated
Number of patients: 2178
Funding sources: not stated
Population characteristics: not stated
Entecavir: 1119
Lamivudine: 1059
Improvement in liver histology
Intervention: 71.14% versus control: 61.39%
RR 1.16 (95% CI 1.07–1.26; I-squared: 0%)
Loss of serum HBV DNA
Intervention: 76.07% versus control: 47.29%
RR 1.65 (95% CI 1.37–1.98; I-squared: 86%)
Normalization of serum ALT
Intervention: 81.32% versus control: 69.97%
RR 1.15 (95% CI 1.11–1.20; I-squared: 0%)
Loss of serum HBeAg
Intervention: 20.59% versus control: 19.67%
RR 1.03 (95% CI 0.83–1.26; I-squared: 0%)
HBeAg seroconversion
Intervention: 14.51% versus control: 16.32%
RR 0.92 (95% CI 0.75–1.12; I-squared: 14%)
HBsAg loss
Information not supplied.
Adverse events (including headache, common cold, upper respiratory
tract infection, gastrointestinal disorders, fatigue, and increased
ALT or AST during treatment and follow up)
Intervention: 75% versus control: 72.68%
RR 1.09 (95% CI 0.92 to 1.30; I-squared: 0%)
Current clinical evidence suggests that despite short- or long-term use,
entecavir appears to be more effective than lamivudine in reducing serum
HBV DNA load, improving liver histology, and normalizing ALT in patients
with CHB. The probability for patients to experience HBeAg loss or HBeAg
seroconversion or the risk for adverse events seems to be similar.
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Reference
Objective
Outcomes of interest

AMSTAR rating

Liang J,Tang YF,Wu FS,Deng X. Entecavir versus lamivudine for the treatment
of chronic hepatitis B: a systematic review. Pharmazie. 2012;67:883–90.
The aim of this study was to systematically review the efficacy and safety of
entecavir versus lamivudine for the treatment of CHB.
Primary
Improvement in liver histology and loss of serum
HBV DNA (as determined by polymerase chain
reaction assay)
Secondary
Normalization of serum ALT, loss of serum HBeAg,
HBeAg seroconversion, HBsAg loss and incidence of
adverse events (including headache, common cold,
upper respiratory, tract infection, gastrointestinal
disorders, fatigue, and increased ALT or AST during
treatment and follow up)
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and
where feasible the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating
6/4/1/0
(overall score)

x

x

x

x

x
x

x
x

x

x

x

Yes/No/CA/No apply
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LIU 2014
Study ID
Objective

Methods

Liu 2104
To evaluate the effectiveness and resistance of de novo combination of
lamivudine and adefovir dipivoxil compared with entecavir monotherapy for
nucleos(t)ide-naïve patients with CHB
Five studies (1 randomized clinical trial and 4 non-randomized clinical trials);
meta-analysis was performed
Inclusion criteria:
1. Randomized controls, prospective case–controls, cohort study designs
2. HBsAg-positive for at least 6 months prior to enrolment regardless of
hepatitis B e antigen status
3. All patients had never received antiviral treatment previously.
4. Intervention: studies directly comparing lamivudine 100 mg/day plus
adefovir 10 mg/day and entecavir 0.5 mg/day, with a duration more than or
equal to 24 weeks.
5. All patients had to have excellent compliance in taking the antiviral agents.

Study characteristics

Intervention (N)
Control (N)
Outcomes
with
effect estimates

Exclusion criteria:
1. Non-comparative study; retrospective study, observational study
2. Insufficient analytical information regarding treatment schedule, follow up
3. Patients coinfected with hepatitis A, C, D and E viruses, who had
decompensated liver disease, HCC
4. Prior liver transplantation and concomitant renal failure
Country: China and India
Study setting: not stated
Study size: 328
Funding source: public
Study population: nucleos(t)ide-naïve patients with chronic hepatitis B
Age (mean); Sex (% male); Ethnicity: not stated
Follow up (weeks): 12, 24, 48, and 96
Lamivudine and adefovir dipivoxil (161)
Entecavir (167)
Attainment of undetectable levels of HBV DNA
12 weeks
Meta-analysis (1 RCT and 4 cohort studies)
Intervention: 53.57% versus control: 47.61%
RR 1.08 (95% CI 0.87–1.34 I-squared: 0%)
Randomized clinical trial
Intervention: 68.6% versus control: 57.1%
RR 1.20 (95% CI 0.83–1.73)
24 weeks
Meta-analysis (1 RCT and 4 cohort studies)
Intervention: 72.14% versus control: 64.82%
RR 1.09 (95% CI 0.93–1.26 I-squared: 0%)
Randomized clinical trial
Intervention: 80% versus control: 66.7%
RR 1.20 (95% CI 0.90–1.61)
48 weeks
Meta-analysis (1 RCT and 4 cohort studies)
Intervention: 90% versus control: 78.91%
RR 1.14 (95% CI 1.03–1.26 I-squared: 0%)
Randomized clinical trial
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Intervention: 88.6% versus control: 68.6%
RR 1.29 (95% CI 1.00–1.67)
96 weeks
Meta-analysis (1 RCT and 4 cohort studies)
Intervention: 96.22% versus control: 82.85%
RR 1.13 (95% CI 0.93–1.38 I-squared: 82%)
Randomized clinical trial
Intervention: 94.3% versus control: 77.1%
RR 1.22 (95% CI 1.00–1.49)
Normalization of alanine aminotransferase levels
12 weeks
Meta-analysis (1 RCT and 4 cohort studies)
Intervention: 36.37% versus control: 38.18%
RR 0.91 (95% CI 0.65–1.29 I-squared: 0%)
Randomized clinical trial
Intervention: 60% versus control: 54.3%
RR 1.11 (95% CI 0.74–1.66)
24 weeks
Meta-analysis (1 RCT and 4 cohort studies)
Intervention: 67.64% versus control: 71.81%
RR 0.83 (95% CI 0.47–1.49 I-squared: 37%)
Randomized clinical trial
Intervention: 74.3% versus control: 60%
RR 1.93 (95% CI 0.70–5.32)
48 weeks
Meta-analysis (1 RCT and 4 cohort studies)
Intervention: 91.42% versus control: 81.63%
RR 1.09 (95% CI 0.95–1.25 I-squared: 68%)
Randomized clinical trial
Intervention: 85.7% versus control: 65.7%
RR 1.30 (95% CI 0.99–1.72)
96 weeks
Meta-analysis (1 RCT and 4 cohort studies)
Intervention: 96.29% versus control: 86.66%
RR 1.11 (95% CI 1.02–1.21 I-squared: 43%)
Randomized clinical trial
Intervention: 97.1% versus control: 77.1%
RR 1.26 (95% CI 1.04–1.52)
HBeAg seroconversion
Meta-analysis (1 RCT and 4 cohort studies)
48 weeks
Intervention: 20.87% versus control: 11.82%
RR 1.79 (95% CI 0.90–3.54 I-squared: 0%)
Randomized clinical trial
Intervention: 20% versus control: 8.6%
RR 2.33 (95% CI 0.66–8.30)
96 weeks
Intervention: 42.85% versus control: 21.50%
RR 2.00 (95% CI 1.26–3.18 I-squared: 51%)
Randomized clinical trial
Intervention: 48.6% versus control: 17.1%
RR 2.83 (95% CI 1.27–6.33)
Emergence of viral resistance
All studies (1 RCT and 4 cohort studies)
Intervention: 0% versus control: 7.05%
RR 0.14 (95% CI 0.02–1.14 I-squared: 0%)
Randomized clinical trial
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Results (as reported
in abstract)

AMSTAR rating
Comments

No patient in combination arm showed viral breakthrough compared with 2
patients assigned to entecavir group.
Intervention 0% versus control 5.71%
Lamivudine plus adefovir for treatment-naïve patients with CHB was better
than entecavir in both biochemical response and HBeAg seroconversion rate at
96 weeks. There was no statistically significant difference between both
comparison groups in terms of attainment of undetectable levels of HBV DNA
and emergence of viral resistance.
5
Meta-analysis for emergence of viral resistance was conducted by AMC, based
on data supplied by Liu 2014.
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Reference

Objective

Outcomes of interest

AMSTAR rating

Liu F, Wang X, Wei F, Hu H, Zhang D, Hu P, et al. Efficacy and resistance in de
novo combination lamivudine and adefovir dipivoxil therapy versus entecavir
monotherapy for treatment-naïve patients with chronic hepatitis B: a metaanalysis. Virol J. 2014;11:59.
To evaluate the effectiveness and resistance of de novo combination of
lamivudine and adefovir dipivoxil compared with entecavir monotherapy for
nucleos(t)ide-naïve patients with CHB
Primary
Normalization of ALT levels, attainment of
undetectable levels of HBV DNA, and HBeAg
seroconversion
Secondary
Emergence of viral resistance and safety
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and
where feasible the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall 5/4/2/0
score)
(Yes/No/CA/No)

x

x

x

x

x
x

x
x

x

x

x
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REIJNDERS 2009
Study ID
Objective

Reijnders 2009
To assess virological response to adefovir in patients with chronic HBV
infection, and to identify baseline and on-treatment factors associated with
virological response in the setting of clinical practice

Methods

Design: Retrospective study
Recruitment/Setting/s: Erasmus Medical Centre, Rotterdam from August
2003 to March 2006
Selection criteria: patients receiving adefovir monotherapy for at least 6
months.
Exclusion criteria:
Decompensated liver disease or HCC at baseline, received
immunosuppressive medication, coinfections (HIV, hepatitis C virus, hepatitis
D virus) or other liver diseases

Participants and
baseline characteristics
(as appears in the
original publication)

Prognostic factor/s

No. of participants: 76

Age (mean±SD)
Gender (male)
Ethnicity
Caucasian
Asian
Other
HBe antigen positive
Genotype
A
B
C
D
HBV-DNA (log10copies⁄mL)
(mean±SD)
Alanine aminotransferase (xULN)
(mean±SD)
Cirrhosis
Patients with a prior history of
lamivudine resistance
Patients with lamivudine resistance
at baseline
Previous treatment
lamivudine
Previous treatment pegylated
interferon

Exposed cohort
46±14
75%
58%
25%
17%
50%
32%
16%
12%
34%
7.5±1.6
3.8±4.2
40%
33%
18%
55%
36%

HBeAg negativity
High alanine aminotransferase levels
Low HBV DNA levels
HBV DNA at week 24
Presence of cirrhosis
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Length of follow up
Outcomes with effect
estimates
Adjusted hazard ratio
(HR)

Conclusions
(as reported in abstract)
Risk of bias
Bias

Non-virological response during treatment
Median: 122 (24 to 185) weeks
Virological response
HBeAg negativity: 2.98 (95% CI 1.24–7.19; P=0.02).
High ALT levels: 1.11 (95%CI 1.05–1.18; P=0.001).
Low HBV DNA levels: 0.56 (95% CI 0.41–0.75; P<0.001).
HBV DNA at week 24: not reported
Genotypic resistance
Presence of cirrhosis: 6.54 (95% CI 1.39–30.9, P=0.018)
Non-virological response during treatment: 6.60 (95% CI: 1.35–32.4; P=0.008)
This study suggests that virological response to adefovir therapy can be
assessed at 24 weeks, instead of the generally recommended 48 weeks.

Low
Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
High
Unclear

Support
Case series

Case series

Case series

Case series

Case series

No

Not reported
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SU 2012
Study ID
Objective
Methods

Study characteristics

Intervention (N)
Control (N)
Outcomes with effect
estimates

Su 2012
To compare the effects of telbivudine and entecavir in treatment of
hepatitis e antigen-positive CHB
13 randomized clinical trials; meta-analysis performed
Inclusion criteria:
1. Randomized clinical trials
2. HBeAg-positive CHB patients, according to diagnostic standards in “China
guidelines for HBV management” (2010)
3. Studies comparing telbivudine (600 mg/day) with entecavir (0.5 mg/day)
4. The main outcome parameters included HBV DNA undetectability,
alanine
aminotransferase
normalization,
HBeAg
loss,
HBeAg
seroconversion, drug resistance, and adverse reactions.
Exclusion criteria:
1. Non-randomized controlled trials
2. Insufficient analytical information regarding treatment schedule, follow
up, and outcomes
3. Patients receiving interferon, nucleosides or nucleotides for CHB within 6
months
4. Patients coinfected with hepatitis A, C, D and E viruses, cytomegalovirus,
or human immunodeficiency virus
5. Patients with liver failure, HCC, and liver-related complications caused by
alcoholism, autoimmune disease, and cholestasis
6. Pregnant and breastfeeding patients.
Country: China
Study setting: not stated
Study size: 3925
Funding source: Drug Research Fund of Hepatitis, Guangdong
Pharmaceutical Association (No. 2012G01)
Study population: hepatitis B e antigen (HBeAg)-positive chronic hepatitis B
Age (mean): not stated; Sex (% male): not stated; Ethnicity: not stated
Follow up (weeks): 4, 8, 12, 24, 36, 48, 52, 60, and 72.
Telbivudine (1987)
Entecavir (1938)
HBV DNA undetectability
Intervention: 61.5% versus control: 60.82%
RR 1.02 (95% 0.98–1.06; I-squared: 0%)
ALT normalization
Intervention: 71.11% versus control: 70.87%
RR 1.01 (95% CI 0.96–1.05; I-squared: 0%)
HBeAg loss
Intervention: 25.90% versus control: 15.17%
RR 1.68 (95% CI 1.35–2.09; I-squared: 36%)
HBeAg seroconversion
Intervention: 19.10% versus control: 10.45%
RR 1.81 (95% CI 1.55–2.13; I-squared: 0%)
Drug resistance
Intervention: 4.56% versus control: 0.67%
RR 3.76 (95% CI 1.28–11.01; I-squared: 0%)
Adverse reactions (increased creatine kinase)
Intervention: 12.72% versus control: 1.42%
RR 5.58 (95% CI 2.22–13.98; I-squared: 0%)
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Results (as reported in
abstract)

AMSTAR rating

There was no statistically significance difference between comparison
groups in terms of HBV DNA undetectability and alanine aminotransferase
normalization. HBeAg loss, HBeAg seroconversion was higher in patients
receiving entecavir compared with the telbivudine group. Drug resistance
and adverse reactions, measured as increased creatine kinase, were lower
with entecavir compared with telbivudine.
6
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Reference
Objective
Outcomes of interest

AMSTAR rating

Su QM, Ye XG. Effects of telbivudine and entecavir for HBeAg-positive chronic
hepatitis B: a meta-analysis. World J Gastroenterol. 2012;18:6290–301.
To compare the effects of telbivudine and entecavir in treatment of hepatitis
e antigen-positive CHB
Primary
Virological, biochemical, serological responses, and
adverse reactions
Secondary
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and
where feasible the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR rating (overall 6/2/3/0 points, respectively
score)
(Yes/No/CA/NA)

x

x

x

x

x
x

x
x

x

x

x
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YE 2103
Study ID
Objective
Methods

Study characteristics

Intervention (N)
Control (N)

Ye 2013
To compare the effects of entecavir and lamivudine for the treatment of
hepatitis B decompensated cirrhosis using a meta-analysis
13 randomized clinical trials; meta-analysis performed
Inclusion criteria:
1. Randomized clinical trials
2. Hepatitis B decompensated cirrhosis patients, who were included in
Chinese articles according to the diagnostic standards of the China guidelines
for HBV management (2005); in foreign articles diagnosis was based on
clinical, biochemical, radiological and histological responses, and a Child–
Turcotte–Pugh score ≥7.
3 Studies comparing the treatment methods of entecavir (0.5 mg/day) and
lamivudine (100 mg/day). Both groups were given symptomatic treatment
and conventional treatment.
Exclusion criteria:
1. Non-randomized clinical trials
2. Insufficient analytical information regarding treatment schedule, follow
up, and outcomes
3. Receiving interferon, nucleosides or nucleotides for CHB within 6 months
of the trial
4. Coinfection with hepatitis A, C, D, E virus, cytomegalovirus, or HIV
5. Patients with liver failure, HCC, and liver-related complications caused by
alcoholism, autoimmune disease, and cholestasis.
Country/ies: China and South Korea
Setting/s: not provided
Number of patients: 873
Funding sources: The Chinese Foundation for Hepatitis Prevention and
Control, Fund of “Guanghui”
Population characteristics: hepatitis B decompensated cirrhosis
Age: mean >43 years
Gender: not provided. Ethnicity: Chinese
Entecavir (443)
Lamivudine (450)

37

Outcomes with effect
estimates

Conclusions
(as reported in abstract)

AMSTAR rating

Mortality
Intervention: 6.4% versus control: 7.9%
RR 0.81 (95% CI 0.37–1.80; I-squared: 0%)
HBV DNA undetectability
Intervention: 74.8% versus control: 57.9%
RR 1.24 (95% CI 1.16–1.33; I-squared: 38%)
HBeAg seroconversion
Intervention: 31.9% versus control: 21.5%
RR 1.42 (95% CI 1.15–1.75; I-squared: 0%)
Alanine aminotransferase levels
Intervention mean: 442 versus control mean: 475
MD -5.11 (95% CI -7.71 to -2.50; I-squared: 89%)
Albumin levels
Intervention mean: 316 versus control mean: 346
MD 1.84 (95% CI -0.47 to 4.15; I-squared: 91%
Total bilirubin levels
Intervention mean: 300 versus control mean: 330
MD -7.43 (95% CI -9.73 to -5.13; I-squared: 75%)
Prothrombin time activity levels
Intervention mean: 362 versus control mean: 359
MD 1.95 (95% CI 0.81 to 3.08; I-squared: 0%)
Child–Turcotte–Pugh score
Intervention mean: 914 versus control mean: 880
MD -0.15 (95% CI -0.75 to -0.26; I-squared: 72%)
Drug resistance
Intervention: 0.31% versus control: 14.3%RR 0.10 (95% CI 0.04–0.24; Isquared: 0%)
Adverse reaction
There was no significant difference between intervention and control. No
severe adverse reactions were reported with either entecavir or lamivudine.
Entecavir and lamivudine significantly improved liver function and reduced
mortality. Both drugs produced similar serological responses, and were safe
and well tolerated. However, ETV resulted in a better virological response
and lower drug resistance, but is more expensive.
7
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Reference

Objective
Outcomes of interest

AMSTAR rating

Ye XG, Su QM. Effects of entecavir and lamivudine for hepatitis B
decompensated cirrhosis: meta-analysis. World J Gastroenterol.
2013;19:6665–78.
To compare the effects of entecavir and lamivudine for the treatment of
hepatitis B decompensated cirrhosis using a meta-analysis
Primary
Rate of HBV DNA undetectability, HBV DNA level,
hepatitis B e antigen seroconversion, ALT levels,
albumin levels, total bilirubin levels, prothrombin
time activity levels, Child–Turcotte–Pugh score,
mortality, drug resistance, and adverse reactions
Secondary
Yes No
C/A N/A

1. Was an “a priori” design provided?
The research question and inclusion criteria should be established before the
conduct of the review.
2. Was there duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must include
years and databases used. Key words and/or MESH terms must be stated and
where feasible the search strategy should be provided.
4. Was the status of publication (i.e. grey literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of their
publication type.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies should
be provided on the participants, interventions and outcomes.
7. Was the scientific quality of the included studies assessed and
documented?
8. Was the scientific quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity.
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of graphical
aids and/or statistical tests.
11. Was the conflict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
AMSTAR
rating 7/2/2/0
(overall score)
(Yes/No/Can’t A/NA)

x

x

x

x

x
x

x
x

x

x

x
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EVIDENCE PROFILES
(1) Effectiveness of entecavir versus medicines with a low barrier to resistance in patients with chronic hepatitis B
Quality assessment

No. of patients

No. of
Risk of
Design
Inconsistency
Indirectness
Imprecision
studies
bias
Undetectable hepatitis B virus DNA (48 weeks; data from Liang 2012)
8
randomized no
no serious
very serious
no serious
1
trials
serious inconsistency
indirectness
imprecision
No. of
Risk of
Design
Inconsistency
Indirectness
studies
bias
Undetectable hepatitis B virus DNA (48 weeks; data from Su 2012)
13
randomized no
no serious
very serious
1
trials
serious inconsistency
indirectness
No. of
Risk of
Design
Inconsistency
Indirectness
studies
bias
Undetectable hepatitis B virus DNA (48 weeks; data from Liu 2014)
1
randomized no
no serious
very serious
1
trials
serious inconsistency
indirectness
No. of
Risk of
Design
Inconsistency
Indirectness
studies
bias
Undetectable hepatitis B virus DNA (48 weeks; data from Ye 2013)
13
randomized no
no serious
very serious
1
trials
serious inconsistency
indirectness

Imprecision

no serious
imprecision
Imprecision

no serious
imprecision
Imprecision

no serious
imprecision

Other
considerations
none

Other
considerations
none

Other
considerations
none

Other
considerations
none

Entecavir

Lamivudine

76.9%

49.76%

Entecavir

Effect
Relative
Absolute
(95% CI)

Quality Importance

RR 1.5
++
CRITICAL
1.2 to
LOW
1.9
Relative
Telbivudine
Absolute Quality Importance
(95% CI)

82.13%

83.64%

RR 1.02
++
CRITICAL
0.9 to
LOW
10.9
Lamivudine + Relative
Entecavir
Absolute Quality Importance
adefovir
(95% CI)
68.6%

88.6%

Entecavir

88.15%

RR 1.29
++
CRITICAL
1.0 to
LOW
1.6
Relative
Lamivudine
Absolute Quality Importance
(95% CI)
70.98%

RR 1.20
0.9 to

-

++
LOW

CRITICAL
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No. of
Risk of
Design
Inconsistency
Indirectness
Imprecision
studies
bias
Undetectable hepatitis B virus DNA (48 weeks; data from Heo 2012)
1
randomized no
no serious
very serious
no serious
1
trials
serious inconsistency
indirectness
imprecision

Other
considerations
none

Entecavir

61.1%

1.6
Relative
Lamivudine
Absolute Quality Importance
(95% CI)
11.4%

RR 0.35
++
CRITICAL
0.1 to
LOW
0.7
1
We used indirect evidence from studies reporting outcomes measured at different time points, due to the unavailability of studies offering an accurate response to the
clinical question. We considered this issue as a major threat to the confidence in the findings of the review, and downgraded the quality of evidence two points for all the
outcomes considered in the review.
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Appendix 1: Search strategies for electronic databases
What is the optimal type and frequency of monitoring for toxicity in adults, adolescents and children on tenofovir
treatment for chronic HBV infection?
AHRQ
National
Guideline
Clearinghouse
www.guidelines.gov

21.02.2014

Keyword: hepatitis b
Indexing keywords: Disease or Condition
Results: 51 hits

NHS Evidence Search
www.evidence.nhs.uk

21.02.2014

Hepatitis B
Filtered by Guidelines
Results 667

AHRQ
Effective
Health Care Program

21.02.2014

hepatitis B
Keyword: hepatitis B
Report Types: Research Reviews, Research Reports
Status: Draft, Final
Results: 15 topics
HBV
Keyword: HBV
Report Types: Research Reviews, Research Reports
Status: Draft, Final
Results: 3 topics

MEDLINE (PubMed)

21.02.2014

#1
#2
#3
#4
#5
#6

11.03.2014

#1
#2
#3
#4
#11
#12
#13
#14
#15

"Hepatitis B"[MAJR]
34276
hepatitis b[ti]
35980
hbv[ti] 4899
#1 OR #2 OR #3 48167
systematic[sb] 223153
#4 AND #5
649

"Hepatitis B"[MAJR]
34353
hepatitis b[ti]
36074
hbv[ti] 4921
#1 OR #2 OR #3 48290
Add
Search network[ti]
36736 13:29:03
Add
Search network meta-analys*[tiab]
329
13:29:09
Add
Search NMA[tiab]
1027
13:29:16
Add
Search multiple comparison*[tiab]
6104
13:29:20
Add
Search multiple treatment comparison*[tiab]
34
13:29:27
#16
Add
Search multiple treatments comparison*[tiab]
3
13:29:32
#17
Add
Search multiple treatment*[tiab] AND meta-analys*[tiab]
96
13:29:37
#18
Add
Search mixed treatment*[tiab] 318
13:29:44
#19
Add
Search Bayesian[tiab] AND meta-analys*[tiab]
670
13:29:59
#20
Add
Search #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17
OR #18 OR #19 44769 13:32:16
#21
Add
Search #4 AND #20
54
13:33:27
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The Cochrane Library

25.02.2014

#1
#2
#3
#4

MeSH descriptor: [Hepatitis B] explode all trees
hepatitis B:ti
3790
HBV:ti 399
#1 or #2 or #3 4251

1854

Cochrane Database of Systematic Reviews: Issue 2 of 12, February 2014
55 hits
Database of Abstracts of Reviews of Effect: Issue 1 of 4, January 2014 162 hits
Health Technology Assessment Database: Issue 1 of 4, January 2014 40 hits
EMBASE
(Ovid Embase<1980
to 2014 Week 08>)

25.02.2014

1 *hepatitis B/ (42877)
2 hepatitisb.ti. (45355)
3 hbv.ti. (7802)
4 1 or 2 or 3 (60906)
5 exp "systematic review"/ (70658)
6 meta analysis/ (80923)
7 systematic review.ti. (38402)
8 meta?nalysis.ti. (968)
9 meta analys*.ti. (40113)
10 5 or 6 or 7 or 8 or 9 (140519)
11 4 and 10 (556)

LILACS

25.02.2014

ti:(hepatitis b OR vhb OR hbv) AND (instance:"regional") AND ( db:("LILACS")
AND
type_of_study:("systematic_reviews"
OR
"overview"
OR
"evidence_synthesis" OR "guideline" OR "health_technology_assessment"))
10hits

What is the optimal type and frequency of monitoring for toxicity in adults, adolescents and children on tenofovir
treatment for chronic HBV infection?
MEDLINE
11.03.2014
#1
"Hepatitis B"[MAJR]
34353
(PubMed)
#2
hepatitis b[ti]
36074
#3
hbv[ti] 4921
#4
#1 OR #2 OR #3 48290
#5
tenofovir[tiab] OR entecavir[tiab] 3594
#6
#4 AND #5
1302
#8
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR trial[tiab]
OR groups[tiab]) NOT (animals[mh] NOT (humans[mh] AND animals[mh]))
2853264

The
Cochrane
Library

11.03.2014

#9

#6 AND #8

987

#1
#2
#3
#4
#5
#6

MeSH descriptor: [Hepatitis B] explode all trees
hepatitis B:ti
3791
HBV:ti 399
#1 or #2 or #3 4252
(tenofovir or entecavir):ti,ab
657
#4 and #5
275

1854

Cochrane Central Register of Controlled Trials: Issue 1 of 12, January 2014
Searches for the update
MEDLINE
08.04.2014
(PubMed)

#1
#2

"Hepatitis B"[MAJR]
hepatitis b[ti]
36262

232 hits

34526
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#3
hbv[ti] 4954
#4
#1 OR #2 OR #3 48531
#5
tenofovir[tiab] OR entecavir[tiab] OR lamivudine[tiab] OR telbivudine[tiab] OR
adefovir[tiab]
9376
#6
#4 AND #5
4345
#7
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR trial[tiab]
OR groups[tiab]) NOT (animals[mh] NOT (humans[mh] AND animals[mh]))
2870341
#8
#6 AND #7
3298
#9
#6 AND #7 Filters: Publication date from 2012/01/01
545
The
Cochrane
Library

08.04.2014

#1
#2
#3
#4
#5
#6
#7

MeSH descriptor: [Hepatitis B] explode all trees
1888
hepatitis B:ti
3836
HBV:ti 401
#1 or #2 or #3 4304
(tenofovir or entecavir or lamivudine or telbivudine or adefovir):ti,ab 2010
#4 and #5
972
#4 and #5 Publication Date from 2012 to 2014
124

Cochrane Central Register of Controlled Trials: Issue 3 of 12, March 2014
97 hits
EMBASE
(Ovid)
<1980
to
2014 Week
14>

14.04.2014

1
2
3
4
5
6
7
8
9

*hepatitis B/ (41398)
hepatitisb.ti. (44169)
hbv.ti. (7834)
1 or 2 or 3 (59217)
(tenofovir or entecavir or lamivudine or telbivudine or adefovir).ti,ab. (14008)
4 and 5 (7157)
(double-blind: or placebo:).mp. or blind:.tw. (482885)
6 and 7 (543)
limit 8 to yr="2012 -Current" (78)

Search for cohort studies
MEDLINE
(PubMed)

08.04.2014

#1
#2
#3
#4
#6
#7
#8
#9

EMBASE
(Ovid)
<1980 to
2014 Week
14>

08.04.2014

1
2
3
4
5
6
7

"Hepatitis B"[MAJR]
34526
hepatitis b[ti]
36262
#1 OR #2
47135
“Cohort Studies”[MAJR] 3079
“Observational Study”[pt] 1584
cohort*[ti]
40489
#4 OR #6 OR #7 44471
#3 AND #8
218
*hepatitis B/ (41159)
hepatitisb.ti. (43880)
1 or 2 (55660)
*observational study/ (2414)
cohort*.ti. (52094)
4 or 5 (54457)
3 and 6 (350)

PICO 5

46

What is the optimal frequency of monitoring for disease progression in patients on treatment and not on treatment?
#1
"Hepatitis B"[MAJR]
34544
MEDLINE
10.04.2014
#2
hepatitis b[ti]
36271
(PubMed)
#3
HBV[ti] 4957
#4
#1 OR #2 OR #3 48543
#5
monitor*[ti]
86795
#6
#4 AND #5
162
#7
monitor*[tiab] 521565
#8
(#4 AND #7) NOT #6
1510
#9
frequenc*[ti]
78117
#10
tim*[ti] 201788
#11
#9 OR #10
277581
#12
#8 AND #11
62
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Appendix 2: Flow chart describing selection of studies

4201 records identified from databases
4184 records after duplicate removal, excluded
after title/abstract screening and full-text
reviews (eligibility process from other PICO
questions)

17 full-text references assessed for eligibility

7 full-text articles excluded
Data at different moments in time unavailable

10 publications included in the findings of the review
(4 systematic reviews, 1 narrative review, 2 trials, 3
observational studies)
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EXECUTIVE SUMMARY
OBJECTIVES
To critically summarize evidence to answer the following clinical question: what is the optimal
frequency of monitoring for safety in patients on antiviral treatment?

METHODS
We endorsed the methodology from the Cochrane Collaboration and the PRISMA statement
guidelines for conducting this systematic review.

Data sources
We searched the AHRQ National Guideline Clearinghouse, NHS Evidence Search, The Cochrane
Library, MEDLINE, EMBASE and LILACS up to June 2014.
An initial search of the literature did not identify any systematic review or trial that directly
compared outcomes from different monitoring strategies. For this reason, we used the results
from other reviews on the effectiveness of treatment of chronic hepatitis B infection in naïve
and resistant patients, and prognostic factors for treatment response to identify studies
reporting safety data of treated HBV patients.

Inclusion and exclusion criteria
Study design: we focused on the inclusion of existing relevant systematic reviews in a first step,
and also included original clinical trials or observational studies when reviews were out of
date, had a poor methodology or did not cover the scope of the clinical question.
Population: HBsAg-positive adults previously treated with HBV regimens and in whom
different monitoring strategies for safety were assessed.
Intervention(s): our primary interest was focused on studies assessing different strategies of
monitoring for HBV treatment safety.
Comparison(s): our primary interest was focused on control groups of patients who were being
monitored on a standardized basis. As we did not identify any study that fit with these
eligibility criteria, we included studies reporting safety data in treated HBV patients.
Outcomes: we collected data on adverse events (focusing on renal data).

Data extraction
Two reviewers independently screened the search results for eligibility, involving a third
reviewer when disagreements arose. We described the characteristics of each included study
in tables, and extracted the effect estimates from each included study for the main outcomes
to summarize their findings.

Assessment of risk of bias and quality of evidence
We used the AMSTAR assessment tool to assess the risk of bias from systematic reviews, the
Cochrane Collaboration risk of bias tool when considering trials, and assessed the risk for
selection bias, detection bias and attrition bias for observational studies. We assessed the
quality of the body of evidence available for each important outcome using the GRADE
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methodology, to obtain a judgement about the extent to which we can be confident that the
estimates of effect are correct.

Data synthesis
For each relevant outcome, we rated the quality of evidence and collected the findings from
included studies in the review. We reported a narrative summary of the available effect
estimates in the literature for each outcome of interest.

RESULTS
Given the absence of studies assessing the optimal type and frequency of monitoring for
toxicity of tenofovir treatment for chronic HBV infection, we focused on the long-term adverse
events related to tenofovir, especially those related to renal effects. From the 81 unique
citations initially found in a specific strategy, we excluded 58 references based on title or
abstract review. We obtained 23 publications in full text for a detailed appraisal, 16 of which
were excluded. We used data from seven studies in adult patients who received tenofovir
treatment for chronic hepatitis B (CHB). As the data came from non-controlled observational
studies, the quality of evidence was very low.

Studies in patients with chronic HBV
Two prospective observational studies provided 3 and 5 years’ data from an open-label followup study on tenofovir. At 3 years of follow up, creatinine and creatinine clearance remained
stable, with a change in creatinine during this period of +0.02 mg/dL. At 5 years of follow up,
1% of patients experienced a serum creatinine above baseline values (>0.50 mg/dL increase),
1% a serum phosphorus decrease (<2 mg/dL or 0.646 mmol/L), and less than 1% a decrease in
the creatinine clearance (50 mL/min).
The report of a phase II trial in patients with decompensated liver disease treated for 48 weeks
showed that 9% of patients treated with tenofovir experienced an increase in serum creatinine
levels (≥0.5 mg/dL above baseline); one of them discontinued treatment due to a confirmed
phosphorus level below 2.0 mg/dL and creatinine clearance below 50 mL/min.
A retrospective/prospective cohort study followed patients treated with tenofovir for an
average of 2 years. Less that 1% of patients experienced an increase in serum creatinine values
over 0.5 mg/dL from baseline at end of the follow up, and 2% experienced an eGFR decrease
below 50 mL/min. No patients experienced a decrease in the serum phosphate below 2.0
mg/dL. Five per cent of the patients discontinued or required dose lowering due to renal or
other adverse events.
A prospective observational study of patients treated with tenofovir and with 48 weeks of
follow up showed an overall median serum creatinine value of 0.75±0.16 mg/dL at baseline
and 0.80±0.17 mg/dL at week 48. The mean creatinine clearance was 118.2±2.3 mL/min at
baseline and 107.1±23.0 mL/min at week 48. There were no patients with an increase of 0.5
mg/dL or more in serum creatinine or with a creatinine clearance below 50 mL/min. One
patient had serum phosphorus under 2.0 mg/dL at the final visit, which was not associated
with an increase in creatinine levels.
A prospective observational study of the 2-year efficacy and safety of tenofovir treatment
reported four renal events, all in patients with prior treatments and/or comorbidities. Serum

creatinine clearance (107±32 to 102±31 mL/min)
1.07±0.2 mmol/L) remained stable during the study.

and

phosphorus

(1.11±0.2

to

A retrospective study reported the impact of tenofovir treatment on eGFR values. The study
reported a median decrease in eGFR at the end of follow up of –6 mL/min/1.73 m2. Eight per
cent of patients had some signs of renal function deterioration (eGFR <60 mL/min/1.73 m2). A
multivariate analysis showed that age, non-African origin, treatment duration and HBV DNA
>2000 UI/mL were independently associated with glomerular filtration rate decrease.

Studies in HBV/HIV-coinfected patients
We obtained data from two observational studies.
One prospective study reported 5-year follow up data of HBV/HIV-coinfected patients who
received tenofovir as part of their antiretroviral therapy for at least 6 months. Three per cent
of patients experienced an increase in serum creatinine levels. One of those patients
experienced an increase (0.5 mg/dL) after 5 months of follow up with a peak creatinine level of
1.5 mg/dL and an eGFR of 54 mL/min. Another patient experienced a peak creatinine level of
2.2 mg/dL and an eGFR of 32 mL/min at 16 months of follow up. These patients interrupted
treatment with tenofovir and stabilized their creatinine levels but did not return to normal.
The remaining patient discontinued treatment after 45 months due to an increase in serum
creatinine levels of 0.38 mg/dL from baseline. The study estimated a decrease of 9.8
mL/min/1.73 m2 in the eGFR after 5 years on tenofovir therapy. The decrease in renal function
occurred shortly after the initiation of tenofovir treatment and it was related with an eGFR
higher than 100 mL/min/1.73 m2 at baseline.
A retrospective study reported the impact of tenofovir treatment on eGFR values. The study
showed a median eGFR decrease of –9 mL/min/1.73m2 in HBV/HIV-coinfected patients at the
end of follow up. A total of seven patients had some signs of renal function deterioration
(eGFR <60 mL/min/1.73 m2).

CONCLUSIONS
The percentage of patients having an increase in serum creatinine (usually defined as >0.5
mg/dL) was relatively higher during the first year of treatment in the studies assessed,
although increases in creatinine values are less frequent with time (around 1% up to five years
of follow up). Regarding the change in mean creatinine values from baseline to the end of
follow up, the studies showed a similar tendency with higher values at the start of treatment
with a 0.05 mg/dL increase at week 48, following an increase of 0.04 mg/dL at 2 years, and
0.02 mg/dL at three years of follow up. Only one study reported the mean change in the eGDF
from baseline to the end of follow up, showing a decrease of 6 mL/min/1.73 m2 at 2.7 years.
This particular study identified some predictive factors of eGDF decrease in a multivariate
analysis (age, non-African origin, treatment duration and HBV DNA >2000 IU/mL).
Renal safety profile of tenofovir in HBV/HIV-coinfected patients shows a constant eGFR change
at 2.7 years (–9 [–21 to +7] mL/min/1.73 m2) and 4.5 years (–9.8 [5.4 to 14.2] mL/min/1.73 m2)
of follow up. Overall, less than 10% may have impaired renal function during the first year of
treatment and this seems to decrease afterwards.
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BACKGROUND
Monitoring for continued virological response during and after treatment is essential as
current treatment options have limited success in achieving durable end-points, and antiviral
resistance may emerge during long-term therapy. The optimal frequency and timing of
monitoring during and after antiviral therapy remains unknown (Andersson 2009).

METHODS
For the development of this systematic review we endorsed the methodology from the
Cochrane Collaboration (Higgins 2011a) and the guidelines in the PRISMA statement (Moher
2009).

PICO question
We obtained evidence to answer the following clinical question:
Clinical question 5b
What is the optimal frequency of monitoring for safety in patients on antiviral treatment?

Eligibility criteria
STUDY DESIGNS: Following the guidance in the WHO Handbook for Guidelines Development
(WHO 2012), we focused on the inclusion of existing relevant systematic reviews in a first step
to develop the evidence synthesis. Our primary search focused on this kind of study. If these
studies were not available, or were out-of-date reviews, with a poor methodology or poorly
covering the scope of the clinical question, we focused the search on randomized controlled
trials (RCTs) or observational studies.
POPULATION: We included studies considering treatment of HBsAg-positive adults treated
with HBV regimens and in whom different monitoring strategies for safety were assessed.
When possible, we extracted data for relevant subgroups (e.g. HIV status, HBeAg status).
INTERVENTION(S): Different monitoring strategies of persons on HBV treatment
COMPARISON(S): Usual or standard monitoring strategies
OUTCOMES: We collected data on the detection of adverse events (focusing on renal data).

Search strategy
We obtained the studies for the clinical questions of these reviews from the search results of
the reviews developed to assess the effectiveness of treatment for chronic hepatitis B (CHB)
infection in naïve and resistant patients (PICO 3a and 3b), and prognostic factors for response
to treatment (PICO 2a and 2b).
For these purposes, we initially mapped the evidence, performing a search for relevant
guidelines, systematic reviews or meta-analyses in the following sources:


AHRQ National Guideline Clearinghouse
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NHS Evidence Search
AHRQ Effective Health Care Program
The Cochrane Library
MEDLINE
EMBASE
LILACS

In addition, we designed detailed search strategies in MEDLINE, EMBASE and CENTRAL. At this
step, we focused our interest on systematic reviews and randomized trials not included in the
relevant reviews identified in the initial step. Further searches focusing on the scope of the
clinical question of this review (tenofovir renal safety data) were performed in MEDLINE. We
also obtained safety data from the most recent European Medicine Agency product
information for antiviral treatment.
The search algorithms designed contained a combination of search terms and controlled
vocabulary thesaurus (MeSH, Emtree), detailed in Appendix 1.

Conduct of the review
ELIGIBILITY: The eligibility based on title and abstract was carried out by one reviewer and full
text review and eligibility by two reviewers. We confirmed the eligibility of potentially relevant
studies after obtaining a full copy of relevant articles.
DATA EXTRACTION: We described the characteristics of each included study in the review
(irrespective of its design) in descriptive tables. We also extracted the effect estimates from
each included study for the main outcomes, to summarize the findings from included studies.
RISK of BIAS: Each systematic review was assessed using the AMSTAR assessment tool (Shea
2009). When we considered clinical trials as the source of findings for this review, we assessed
their risk of bias with the Cochrane Collaboration tool (Higgins 2011b). For observational
studies we collected data on the sample representativeness and patient similarity regarding
the course of disease (selection bias); objectiveness in the outcome measure (detection bias);
completeness of follow up (attrition bias); and adjustment for prognostic factors. These factors
were all considered and taken from the Newcastle–Ottawa Scale for observational studies.
Each study was rated for each bias domain depending on whether they were at a low, high or
unclear risk of bias.
QUALITY OF THE EVIDENCE: We assessed the quality of the body of evidence available for
each important outcome using the GRADE methodology (Balshem 2011). We rated the quality
of evidence across each outcome of interest as high, moderate, low or very low, depending on
several criteria (study bias, consistency, directness, and precision of the estimates), which
were related with a judgement about the extent to which we can be confident that the
estimates of effect are correct.

Evidence synthesis and report of findings
The GRADE Working Group requires systematic reviews of the impact of alternative
management approaches on all patient-important outcomes for the optimal application of this
approach (Guyatt 2011).

For each assessed outcome we obtained absolute data for each assessed intervention in the
studies included at each point of follow up reported. For the clinical question on safety, we
obtained data on adverse events from the systematic reviews and clinical trials included in the
review of the effectiveness of treatment for CHB.
We report a narrative summary in tables of the available effect estimates in the literature for
each outcome of interest. We also provide a summary of the recommendations formulated in
the AASLD, EASL, and NICE guidelines, and report safety data from the most recent European
Medicine Agency product information for antiviral treatment.

RESULTS
Search results and eligibility
The initial search strategy identified no systematic reviews, RCTs or observational studies that
directly compared different monitoring strategies in patients with CHB and antiviral treatment.
From the initial 4769 citations obtained from database searches, we excluded ALL references
based on title or abstract review and study design criteria.
Given the absence of evidence related to the optimal type and frequency of monitoring for
toxicity in adults, adolescents and children on tenofovir (TDF) treatment for CHB infection, the
Guidelines Development Group discussed the need to undertake a different approach focusing
on the long-term adverse events related to tenofovir, especially those related to renal effects.
This new search found a total of 81 references from database searches. We excluded 58
citations based on title or abstract review. We obtained 23 citations in full text for a detailed
appraisal. We excluded 16 references after full text review and one additional reference
(Lampertico 2010) published as an abstract because it was not possible to extract the data of
interest. We then included the same reference published one year later in full text (Lampertico
2011).
We include a PRISMA flowchart to illustrate the eligibility process of this review (Appendix 2).
For safety data on tenofovir, we included a total of eight references related to seven studies
(de Vries-Sluijs 2010, Heathcote 2011, Lampertico 2011, Marcellin 2013, Liaw 2011, Pan 2014,
Petersen 2013 and Pradat 2013). We identified no study conducted on children. The main
characteristics of the included studies are presented in Table 1. Additional detailed
information is presented in the “Characteristics of included studies” section. Finally, we
collected the frequency of adverse effects from tenofovir treatment in the European Medicine
Agency product information. The information is detailed in Table 3.

Table 1. Principal characteristics of included studies
Study

Type of study

Type of patients (N)

TDF-naïve

de
Vries-Sluijs
2010

Multicentre, prospective cohort
study

HBV/HIV coinfected (120)

No

Heathcote
2001/Marcellin
2013

Open-label extension study
derived from previous RCT

CHB with compensated liver
disease (585)

No

Liaw 2011

Phase II, double-blind RCT*

CHB and decompensated liver
disease (45)

No

Lampertico 2011

Multicentre
retrospective/prospective
cohort

CHB (302)

NUCnaïve

Pan 2014

Phase IV, multicentre,
prospective study

CHB (90)

yes

Petersen 2013

Prospective study

CHB

Yes

Pradat 2013

Prospective cohort study

HIV /HIV-HBV coinfected/HBV**

No

*Only TDF arm results are included in this SR.
**Only the results of the HIV-HBV/HBV are included in this SR.
NUC nucleos(t)ide

Safety of tenofovir in CHB patients
A summary of the main renal effects of tenofovir treatment reported by each study is
presented in Table 2. The summary of findings describes the main results for each outcome of
interest and presents the assessment of the confidence in the data.
The quality of evidence for this review is low or very low mainly due to limitations in the design
or execution of the studies. The studies included in the review were observational studies, and
for the purposes of this review, we extracted the data from the series of patients that received
tenofovir. Outcomes were measured at different time points and this hindered carrying out a
pooled analysis of the results. Despite the fact that the data came from different studies, this
information gives a general idea of the frequency of renal adverse events at different time
points, but the limited sample from included studies could affect the precision of the available
estimates.
Heathcote 2011 and Marcellin 2013 reported the results of a follow-up study (three and five
years, respectively) of patients previously included in an RCT. The initial double-blind RCT
compared the efficacy and safety of tenofovir versus adefovir (48-week follow up). Patients
with a liver biopsy at 48 weeks were invited to participate in a TDF open-label study with seven
years of follow up, regardless of the therapeutic response obtained at week 48. A total of 96%
of the 641 patients included in the RCT completed the 48-week follow up period (615/641) and

were invited to participate in the observational study. A total of 585 patients accepted to
participate in the open-label phase and 83.5% (489/585) of these patients completed the five
years of follow up. The study monitored adverse events every month during the first four
months, every two months for the following two years and every three months thereafter.
Regarding renal laboratory abnormalities, at three years of follow up, creatinine and creatinine
clearance remained stable, with a change in creatinine of +0.02 mg/dL during this period
(Heathcote 2011). At five years of follow up, 1% experienced (5/585) a serum creatinine above
baseline values (>0.50 mg/dL increase), 1% (7/585) a serum phosphorus decrease (<2 mg/dL or
0.646 mmol/L), and less than 1% a decrease in creatinine clearance (50 mL/min), estimated by
the Cockcroft–Gault formula (Marcellin 2013).
Liaw 2011 reported the results of a phase-II RCT of 112 chronic hepatitis B (CHB) patients with
decompensated liver disease randomized to receive tenofovir (45), or emtricitabine plus
tenofovir (45) or entecavir (22). The patients were followed every 4 weeks through 48 weeks
(laboratory, use of concomitant medications and record of adverse events) plus a complete
physical examination and serology every 12 weeks (Liaw 2011). The results included in our
review concern only the safety data related to the tenofovir group.
Nine per cent of the patients (4/45) experienced an increase in serum creatinine levels (≥0.5
mg/dL above baseline); one of them discontinued the treatment due to a confirmed
phosphorus level below 2.0 mg/dL and creatinine clearance below 50 mL/min (Liaw 2011).
Lampertico 2011 studied the long-term effectiveness and safety of tenofovir in HBV-infected
patients (nucleoside-naïve). A total of 302 patients were enrolled in a retrospective/
prospective cohort study and were followed up during an average of two years. Few patients
(n/N, 0.8%) experienced an increase in serum creatinine values >0.5 mg/dL from baseline at
the end of the follow up. Five patients (2%) experienced an eGFR decrease below 50 mL/min
(modification of diet in renal disease [MDRD] formula) at the end of the follow up. No patients
experienced a decrease in the serum phosphate below 2.0 mg/dL. They reported the results of
the urinary phosphate absorption (TmPO4/GFR ratio) estimated for 70 patients at baseline and
during therapy: the proportion of patients with a TmPO4/GFR ratio below 0.8 or 0.70 was 33%
and 20% at baseline, 49% and 32% at week 24, 50% and 20% at week 48, and 43% and 21% at
week 72, respectively. Five per cent of the patients discontinued or required dose lowering
due to renal or other adverse events (Lampertico 2011).
Pan 2014 studied the safety and efficacy of tenofovir in 90 Asian-American patients with
chronic hepatitis B at 48 weeks of follow up. Clinical, laboratory and adverse events were
collected at baseline, week four, week eight and every eight weeks thereafter. The overall
median serum creatinine value was 0.75±0.16 mg/dL at baseline and 0.80±0.17 mg/dL at week
48. The mean creatinine clearance was 118.2±2.3 mL/min at baseline and 107.1±23.0 mL/min
at week 48. There were no patients with an increase of 0.5 mg/dL or more in serum creatinine
or with a creatinine clearance below 50 mL/min. One patient had serum phosphorus under 2.0
mg/dL at the final visit, which was not associated with an increase in creatinine levels (Pan
2014).
Petersen 2013 reported the 2-year results of efficacy and safety of tenofovir treatment in 400
monoinfected patients with HBV. Four renal events were detected, all in patients with prior
treatments and/or comorbidities. No frequent adverse reactions were reported and serum
creatinine clearance (107±32 to 102±31 mL/min) and phosphorus (1.11±0.2 to
1.07±0.2 mmol/L) remained stable (Petersen 2013).

Pradat 2013 reported the impact of tenofovir treatment in eGFR values on a cohort of HBV-,
HBV/HIV-coinfected and HIV-infected patients. A total of 329 patients were treated with
tenofovir for at least 12 months, had serum creatinine levels available before treatment
initiation (194 HIV-infected, 85 HIV/HBV-coinfected, 50 HBV-infected), and were followed for a
mean of 2.7 years (Pradat 2013). All data at baseline and at the end of follow up were
retrospectively recollected. In this section we only included data from HBV patients. The
results for the HBV/HIV-coinfected patients are included in the next section whereas results
from HIV-infected patients are described in the “Characteristics of included studies”.
Regarding the HBV-infected patients; the median decrease in eGFR at the end of follow up was
–6 mL/min/1.73 m2. Eight per cent (4/50) of HBV patients had some signs of renal function
deterioration (eGFR <60 mL/min/1.73 m2)1. A multivariate step-wise regression analysis was
performed to identify the factors associated with GFR decrease2 in HBV-infected and HBV/HIVcoinfected patients. Age (estimated regression coefficient [ERC] –0.38; 95%CI –0.74 to –0.03
per year), non-African origin (ERC 13.8; 95% CI 4.40 to 23.1 for African origin), baseline eGFR
(ERC –0.57; 95% CI –0.74 to –0.41), TDF duration (ERC –1.62; 95CI –3.48 to 0.25), and HBV DNA
>2000 IU/mL (ERC –8.28; 95%CI –16.4 to –0.19) were independently associated with GFR
decrease3 (Pradat 2013).

Safety of tenofovir in HBV/HIV-coinfected patients
Two studies reported safety results of tenofovir in HBV/HIV-coinfected patients (de Vries-Sluijs
2010; Pradat 2013). The evidence profiles in Table 2 describe the main results for each
outcome of interest and present the assessment of the confidence in the data.
De Vries-Sluijs 2010 reported the 5-year follow-up data of a multicentre prospective cohort of
102 HBV/HIV-coinfected patients. Included patients were positive for hepatitis B surface
antigen (HBsAg) for more than 6 months and received treatment with tenofovir as part of their
antiretroviral therapy for at least 6 months. Patients were excluded if they had hepatitis C or
hepatitis delta coinfections, or received concomitant treatment with (pegylated) interferon
during the treatment follow-up period. The patients were followed every six months (or less)
during the first two years and every year thereafter. The median follow up for the study
population was 55 months (interquartile range 42–64 months) (deVries-Sluijs 2010).
Three out of 102 included patients (3%) experienced an increase in serum creatinine levels.
One of those patients experienced an increase (0.5 mg/dL) after 5 months of follow up with a
peak creatinine level of 1.5 mg/dL and an eGFR4 of 54 mL/min. Another patient experienced a
peak creatinine level of 2.2 mg/dL and an eGFR of 32 mL/min at 16 months of follow up. In one
of these patients, the peak creatinine level could also be explained by a renal insufficiency
associated with polyarteritis nodosa related to HBV. These patients interrupted treatment with
tenofovir and stabilized their creatinine levels but did not return to normal. The remaining
patient discontinued treatment after 45 months due to an increase in serum creatinine levels
of 0.38 mg/dL from baseline (deVries-Sluijs 2010).

1

MDRD
The eGFR decrease from baseline was calculated as the difference between eGFR at the end of follow
up and eGFR at baseline.
3
Variables not retained in the model: hypertension, diabetes, type of infection, endemic/perinatal
transmission of HBV, liver fibrosis stage 3–4.
4
Estimated glomerular filtration rate calculated using the modification of diet in renal disease [MDRD]
equation (serum creatinine level, age, sex and race).
2

Regarding overall changes in eGFR values, a decrease of 9.8 mL/min/1.73 m2 (95% CI 5.4 to
14.2 mL/min/1.73 m2) in the eGFR after five years on tenofovir therapy (mean baseline values
of 105±30 mL/min/1.73 m2) was estimated. The decrease in renal function occurred shortly
after the initiation of tenofovir treatment and it was related with an eGFR higher than 100
mL/min/1.73 m2 at baseline. The decline in renal functions was not associated with the use of
a ritonavir-boosted protease inhibitor (deVries-Sluijs 2010).
Pradat 2013 reported a median eGFR decrease of –9mL/min/1.73 m2 in HBV/HIV-coinfected
patients at the end of follow up. A total of 7 HBV/HIV-coinfected patients (7/85, 8.2%) had
some signs of renal function deterioration (eGFR <60 mL/min/1.73 m2). Factors associated with
renal function deterioration were age, non-African origin, eGFR and TDF duration (results
previously reported in the “safety of tenofovir in HVB patients” section (Pradat 2013).
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Table 2. Renal effects of tenofovir treatment
Study (N)

Renal function parameters
Serum creatinine*

Comments

Creatinine clearance or eGDF

HBV studies
Heathcote 2011/Marcellin 2013
(585)

Mean change creatinine:
+0.02 mg/dL (–0.70 to 0.60) at
3 years’ follow up

NR

NR

NR

NR

Creatinine increase from 0.90
mg/dL (0.4 to 5.2) to 0.94
mg/dL (0.4 to 8.2) at 2 years’
follow up

3% of patients with eGFR
2
<50 mL/min/1.73 m at
baseline

2% additional patients
with eGFR <50
2
mL/min/1.73 m at the
end of follow up

Creatinine increase from
0.75±0.16 mg/dL to 0.80±0.17
mg/dL at week 48 of follow up

Creatinine clearance at
baseline: 118.2±2.3 mL/min

Creatinine clearance at
week 48:
107.1±23.0 mL/min

Creatinine clearance at
baseline: 107±32 mL/min

Creatinine clearance 2
years:102±31 mL/min

Percentage of creatinine
increase: 1% (5/585) at 5
years’ follow up
Liaw 2011 (45)

Percentage of creatinine
increase: 8.9% (4/45) at 48
weeks’ follow up

Lampertico 2011 (302)

Percentage of creatinine
increase: 0.8%

Pan 2014 (90)

Petersen 2013 (400)
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Pradat 2013 (85)

Mean change creatinine:
+0.03 mg/dL [–0.07 to +0.15]

eGFR at baseline: 93 [79 to
2
107] mL/min/1.73 m

eGFR change: –6 [-15 to
2
+3] mL/min/1.73 m at
end of follow up

**

Pradat 2013 (50)

Mean change creatinine: +0.06
[–0.04 to +0.16]

eGFR: 103 [88 to
2
120] mL/min/1.73 m

eGFR change: –9 [–21 to
2
+7] mL/min/1.73 m

**

de Vries-Sluijs 2010 (120)

Creatinine increase: 3/120
(3%)**

Mean eGFR at baseline:
2
105±30 mL/min/1.73 m

eGFR change: –9.8 [5.4 to
2
14.2] mL/min/1.73 m

One patient at five months, one patient at
16 months, one patient at 54 months of
follow up

HIV-HBV coinfected

Mean follow up 55 months (IQR 42–64
months)
Decline in renal function observed shortly
after initiation of TDF and especially in
those with a baseline eGFR higher than
2
100 mL/min/1.73 m
*Serum creatinine increase usually defined as higher than 0.5 mg/dL
** Predictors of eGFR decrease (HBVB + HIV/HBV coinfected): age, non-African origin, baseline eGFR and baseline HBV DNA >2000 IU/mL. Mean follow up 2.7 years.
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Data obtained from other sources
Table 3. Safety data (frequency of adverse effects) in European Medicines Agency
product information*
Tenofovir
Target
organ

Very common
(≥1/10)

Metabolism and
nutrition disorders
Nervous system
disorders:
Gastrointestinal
disorders
Hepatobiliary
disorders

Hypophosphataemia

Skin and
subcutaneous
tissue disorders
Musculoskeletal
and connective
tissue disorders

Rash

Common
(≥/100 to
<1/10)

Frequency
Uncommon
(≥1/1000 to <1/100)
Hypokalaemia

Rare
(≥1/10 000 to
<1/1000)
Lactic acidosis

Dizziness
Diarrhoea, vomiting,
nausea
Increased
transaminases

Flatulence

Renal and urinary
disorders

Pancreatitis
Hepatic
steatosis,
hepatitis
Angioedema

Rhabdomyolysis,
muscular weakness

Increased creatinine

Osteomalacia
(manifested as
bone pain and
infrequently
contributing
to fractures),
myopathy
Acute renal
failure, renal
failure, acute
tubular
necrosis,
proximal renal
tubulopathy
(including
Fanconi
syndrome),
nephritis
(including
acute
interstitial
nephritis),
nephrogenic
diabetes
insipidus

*Available in: http://www.ema.europa.eu
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CONCLUSIONS
Summary of main results
Studies included in this review show that the percentage of patients having a serum creatinine
increase (usually defined as >0.5 mg/dL) was relatively higher during the first year of treatment
(8.9% [Liaw 2011]). Those studies assessing patients for longer periods of time showed that
increases in creatinine values are less frequent: 0.8% in the second year (Lampertico 2011); 0%
at three years (Seto 2013); and 1% at five years of follow up (Marcellin 2013).
Regarding the change in mean creatinine values from baseline to end of follow up, the studies
showed a similar tendency with higher values at the start of treatment, a 0.05 mg/dL increase
at week 48 (Pan 2014), an increase of 0.04 mg/dL at 2 years (Lampertico 2011), 0.03 mg/dL at
2.7 years (Pradat 2013), and 0.02 mg/dL at 3 years of follow up (Heathcote 2011). Only one
study reported the mean change in the eGDF from baseline to the end of follow up, showing a
decrease of 6 mL/min/1.73 m2 at 2.7 years (Pradat 2013). This particular study adjusted the
results in a multivariate analysis and found that age, non-African origin, baseline eGFR values
and baseline HBV DNA >2000 IU/mL are independent predictors of eGFR decrease.
The renal safety profile of tenofovir in HBV/HIV-coinfected patients shows that eGFR change at
2.7 years was –9 [–21 to +7] mL/min/1.73 m2 (Pradat 2013) and –9.8 [5.4 to 14.2] mL/min/1.73
m2 at 4.5 years of follow up (de Vries-Sluijs 2010).
Overall, less than 10% may have impaired renal function during the first year of treatment and
this seems to decrease afterwards.
Quality of evidence
The confidence in the effect estimates obtained from the literature is low or very low due to
limitations in the design or execution of the studies. The studies included in the review were
observational studies, and for the purposes of this review, we extracted the data from the
series of patients that received tenofovir. Outcomes were measured at different time points
and this hindered carrying out a pooled analysis of the results. Despite the fact that the data
came from different studies, this information gives a general image of the frequency of renal
adverse events at different time points, but the limited sample from included studies could
affect the precision of the available estimates.
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CHARACTERISTICS OF INCLUDED STUDIES
Study ID
Objective

de Vries- Sluijs 2010
The aim of this study was to investigate the long-term efficacy and renal
safety of tenofovir disoproxil fumarate (TDF) administered as part of an
antiretroviral therapy in a large cohort of HIV/HBV-coinfected patients.

Methods

Design: Multicentre cohort study
Recruitment/Setting(s): Six Dutch centres specialized in HIV management
participated in this multicentre cohort study from 2001 to 2006.
Selection criteria: A total of 102 patients were included. All consecutive adult
HIV-infected patients positive for hepatitis B surface antigen (HBsAg) for
more than 6 months, and treated with TDF as part of antiretroviral therapy
for at least 6 months, were included. Patients were excluded if they had
hepatitis C or hepatitis delta coinfections, or received concomitant treatment
with (pegylated) interferon during the on treatment follow-up period.

Participants and
baseline characteristics
(as it appears in the
original publication)

Table 1. Patient characteristics at baseline

Age – years

Detectable HBV
DNA
(N=82)
42±8.7

Undetectable
HBV DNA
(N=20)
43±10.68

P value

0.68
Sex, (male %)
Race
Caucasian
Black
Other
Body mass index
ALT level, x upper limit
of normal (ULN)
HBV DNA level, log10
IU/mL
HBeAg-positive
Genotype (N 81)
A
Other
Presence of cirrhosis
CD4 count
HIV
RNA,
log10
copies/mL
Creatinine
level
(mg/dL)
eGFR, mL/min
Treatment regimen
2 NRTI + 1 NNRTI
2 NRTI + PI/r

77 (94)

15 (75)

0.02
0.04

54 (66%)
18 (22%)
10 (12%)
23±5.2
1.6 (1.0–2.7)

8 (40%)
10 (50%)
2 (10%)
25±3.4
0.7 (0.4–1.0)

0.31
<0.001

7.0±2.1

Undetectable

<0.001

67 (82%)

0 (0%)

<0.001

47 (62%)
29 (38%)

5 (100%)
0 (0%)

0.15

12 (15%)
285 (120–473)
3.1±1.6

2 (10%)
320 (155–460)
2.0±1.3

0.66
0.68
0.002

0.86±0.17

0.88±0.19

0.66

106±31

102±30

0.62
0.41

50 (61%)
20 (24%)

15 (75%)
4 (20%)
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Other

12 (16%)

1 (5%)

Concomitant anti-HBV
0.26
therapy
Lamivudine
77 (94%)
20 (100%)
Emtricitabine
5 (6%)
0 (0%)
Previous
anti-HBV
therapy
50 (61%)
18 (90%)
0.02
LAM experienced
33 (40%)
0 (0%)
< 0.001
LAM resistance at
baseline
Duration
of
LAM
42 (22–74)
45 (24–64)
0.73
therapy, (month)
NNRTI, non-nucleos(t)ide reverse transcriptase inhibitor; NRTI, nucleos(t)ide
reverse transcriptase inhibitor; PI/r, ritonavir boosted protease inhibitor
Assessed drug
Assessed outcomes
Length of follow up
Outcomes with effect
estimates

Tenofovir disoproxil fumarate (TDF)
Efficacy and renal safety
Mean follow up was 55 months (interquartile range [IQR] 42–64 months)
Table 1. Renal safety
Renal safety

Prevalence

Increased serum creatinine [greater
than 0.5 mg/dL] No. (%)
Before month 16
2
ΔeGFR-MDRD (mL/min/1.73 m )
Mean (95% CI)

Conclusions
(as reported
abstract)
Risk of bias
Bias

in

the

Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment

2 (2)
2

–9.8 mL/min/1.73 m
2
(–5.4 to –14.2 mL/min/1.73 m )

TDF, administered as part of antiretroviral therapy, is a potent anti-HBV
agent with a good resistance profile throughout 5 years of therapy. Only
small non-progressive decreases in renal function were observed.

Low
x

Judgement
High
Unclear

Support

Not applicable

x

x

x

x

Not adjusted for clinical characteristics of
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for important prognostic
factors?
Source of funding

patients
Supported by an unrestricted grant to conduct this study from Gilead
Sciences (The Netherlands)
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Study ID
Objective
Methods

Heathcote 2011/Marcellin 2013
To assess the effects on fibrosis and cirrhosis of at least 3 and 5 years of
treatment with tenofovir disoproxil fumarate (TDF) in chronic HBV infection.
Design: Open-label extension study derived from previous RCT
Recruitment/Setting(s): Patients were enrolled at 106 clinical sites in 15
countries across North America (31 sites), Europe (60 sites), and the AsiaPacific region (15 sites). Patients were recruited from May 2005 to June
2006. After the initial 48-week randomization, masked comparison of TDF
with adefovir.
Selection criteria: The study enrolled patients 18 to 69 years of age who had
HBeAg-negative or HBeAg-positive chronic hepatitis B (CHB) with
compensated liver disease and pre-treatment liver biopsy specimens that
showed a Knodell necroinflammatory score of 3 or more (on a scale of 0 to
18, with higher scores indicating more severe chronic hepatitis). All patients
had been HBsAg-positive for at least 6 months before screening. The
exclusion criteria were coinfection with HIV-1 or hepatitis C or D virus,
evidence of hepatocellular carcinoma (HCC), a creatinine clearance of less
than 70 mL per minute, a haemoglobin level of less than 8 g/dL, a neutrophil
3
count of less than 1000/mm , and liver decompensation or failure.

Participants and
baseline characteristics
(as it appears in the
original publication)

Adapted from the original table (data from patients treated with adefovir are
excluded)
Table 1. Demographic baseline characteristics of the study patients*

Age, mean – year
†
Race – no. (%)
White
Asian
Black
Other
Male sex – no. (%)
Geographical region – no. (%)
Europe
North America
Australia or New Zealand
Mean Knodell necro‡
inflammatory score
Knodell fibrosis score –
no./total no. (%)
0
1
3
4
Missing data

Mean Knodell fibrosis score

HBeAg-positive
patients

HBeAg-negative
patients

Tenofovir DF
(N=176)
34±11

Tenofovir DF
(N=250)
44±10.6

92 (52)
64 (36)
13 (7)
7 (4)
119 (68)

161 (64)
63 (25)
5 (6)
18 (7)
193 (77)

97 (55)
47 (27)
32 (18)

158 (63)
53 (21)
39 (16)

8.3±2.14

7.8±2.44

0/172 (0)
77/172 (45)
61/172 (35)
34/172 (20)
4/176 (2)

0/250 (0)
107/250 (43)
96/250 (38)
47/250 (19)
0/250 (0)

2.3±1.23

2.3±1.21
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Mean HBV DNA – log10
copies/mL
Alanine aminotransferase§
Mean – IU/mL
<2 × ULN – no. (%)
2 to <5 × ULN – no. (%)
≥5 × ULN – no. (%)
Previous
treatment
with
lamivudine or emtricitabine –
no. (%)
No
Yes
Previous
treatment
with
interferon – no. (%)
No
Yes
HBV genotype – no./total no.
(%)
A
B
C
D
E, F, G, H
Other or unknown

8.64±1.076

6.86±1.31

142±102.81
39 (22)
105 (60)
32 (18)

127.5±101.21
95 (38)
117 (47)
38 (15)

168 (95)
8 (5)

207 (83)
43 (17)

146 (83)
30 (17)

208 (83)
42 (17)

41/173 (24)
25/173 (14)
43/173 (25)
55/173 (32)
9/173 (5)
3/176 (2)

28/243 (12)
22/243 (9)
29/243 (12)
156/243 (64)
8/243 (3)
7/250 (3)

* Plus–minus values are means±SD. Percentages may not sum to 100
because of rounding. Only the mean alanine aminotransferase level at
baseline in the HBeAg-positive patients differed significantly between the
treatment groups (i.e. P<0.05). HBeAg denotes hepatitis B e antigen, and HBV
hepatitis B virus.
† Race was self-reported.
‡ The Knodell necroinflammatory score ranges from 0 to 18, with higher
scores indicating more severe chronic hepatitis. The Knodell fibrosis score
ranges from 0 to 4, with a score of 4 indicating cirrhosis.
§ The upper limit of the normal range (ULN) for alanine aminotransferase
was 34 IU/mL for women and 43 IU/mL for men.
Assessed drug

Assessed outcomes
Length of follow up
Outcomes with effect
estimates

Tenofovir disoproxil fumarate
Adefovir dipivoxil
(once daily for 48 weeks)
Efficacy and safety of TDF at long term
Three to five years of follow up
Table 1. SAFETY PROFILE OBSERVED FOR UP TO 3 YEARS

Safety profile for up to 3 years
Treatment-emergent adverse events [total]
[upper abdominal pain, nasopharyngitis,
headache and influenza]
Types of adverse events
Gastrointestinal events
Upper abdominal pain
Nausea

Prevalence
N (%)
 5%

5
2
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Diarrhoea

3

Table 2. SAFETY PROFILE OBSERVED DURING OPEN-LABEL TREATMENT (AT
3 YEARS)

Safety profile for up to 3 years
Serious adverse events
Types of adverse events [total]
ALT flares
Hepatocellular carcinoma
Reduction in serum phosphorus <2 mg/dL
Adverse events led to discontinuation of TDF:
Hepatocellular carcinoma
§
Serum creatinine increased
Fatigue, dizziness, and disturbance in attention
Septic shock

Prevalence
8.4%*
†

7
‡
<1%
4(<1%)

1
1
1

1
*<1% were considered related to TDF (ALT flare, n=3; facial spam, n=1; mild
impairment, n=1).
† 4 attributed to a lack of study-drug compliance and associated with a
change in therapy and a concurrent decline in HBV DNA. None of the ALT
flares resulted in hepatic decompensation.
‡ All with bridging fibrosis or cirrhosis at week 48.
§ The patient with increased creatinine experienced an unconfirmed 0.5
mg/dL increase in creatinine.
Table 3. SAFETY PROFILE OBSERVED DURING OPEN-LABEL TREATMENT
(DURING 5 YEARS)

Adverse events
Any treatment-emergent adverse event related
to study drug*
Grade 3 or 4 adverse event related to study
drug*
Serious adverse event related to study drug*
Death
Adverse event leading to discontinuation of
study drug
†
Laboratory abnormalities

Assigned tenofovir in
RCT (N=389)
61 (16%)
3 (1%)
6 (2%)
5 (1%)
8 (2%)

Serum creatinine above baseline value
2 (1%)
(>44 mmol/L increase)
Serum phosphorus (<2 mg/dL or 0.646 mmol/L)
4 (1%)
‡
Creatinine clearance <50 mL/min
0
RCT=randomized trial phase
*Judged by the investigator to be related to the study drug
†Retesting for confirmation was required within 3 days of the first
occurrence of the abnormality.
‡Estimated by the Cockcroft–Gault formula
Conclusions

Carriers of inactive HBV have a substantial risk of hepatocellular carcinoma
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(as reported in the
abstract)
Risk of bias
Bias

and liver-related death compared with individuals not infected with HBV.

Low
Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Judgement
High
Unclear

Support
Not applicable, it is a series of cases

Not applicable, it is a series of cases

Not applicable, it is a series of cases

Not applicable, it is a series of cases

Not applicable, it is a series of cases

No

This study was supported entirely by Gilead Sciences, Inc., Foster City, CA.
Gilead Sciences provided all financial and material support for the conduct of
this study. Gilead Sciences designed the study and the long-term follow up in
collaboration with their scientific advisors, intent-to-treat statistical analyses
negotiated with US and EU regulatory agencies. The study was monitored
and data collected by independent contract research organizations. Gilead
Sciences conducted all statistical analyses and assisted the authors in the
interpretation of the data and the preparation and review of the manuscript.
The statistical analysis for this manuscript was performed by the sponsor and
then independently evaluated by Steven C. Grambow, PhD (Department of
Biostatistics and Bioinformatics, Duke University Medical Centre). Dr
Grambow was provided with the original study protocols, the long-term
statistical analysis plans, the manuscript, the CONSORT diagrams, the
published article of 48-week study results, earlier data presentations at
professional meetings, the clinical virology report, and a data CD containing
raw SAS data sets, analytical SAS.
Comments
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Study ID
Reference

Objective

Methods

Liaw 2011
Liaw YF, Sheen IS, Lee CM, Akarca US, Papatheodoridis GV, Suet-Hing Wong
F, Chang TT, Horban A, Wang C, Kwan P, Buti M, Prieto M, Berg T, Kitrinos K,
Peschell K, Mondou E, Frederick D, Rousseau F, Schiff ER. Tenofovir disoproxil
fumarate (TDF), emtricitabine/TDF, and entecavir in patients with
decompensated chronic hepatitis B liver disease. Hepatology. 2011;53:62–72.
The primary study objective was to evaluate and compare the
safety/tolerability of tenofovir disoproxil fumarate (TDF), tenofovir disoproxil
fumarate/emtricitabine (FTC/TDF), and entecavir (ETV) in the treatment of
chronic hepatitis B (CHB) patients with decompensated liver disease.
Secondary objectives included the relative efficacy of TDF, FTC/TDF, and ETV,
and incidence and patterns of drug resistance mutations in HBV DNA
polymerase.
Design: Phase II, double-blind, multicentre randomized trial
Number of participating centres: 17 (26% of patients were recruited by one
site). The trial conducted at 39 sites in Europe (17 sites), Canada (4),
Singapore (4), Taiwan (5), and the United States (9). Eligible patients were
randomized in a 2:2:1 ratio using a central, interactive voice response system
to: (i) TDF 300 mg; (ii) FTC 200 mg/TDF 300 mg; or (iii) ETV 0.5 mg or 1 mg.
Country(ies): Europe (17 sites), Canada, Singapore, Taiwan, and the United
States.
Setting(s): A total of 102 patients were included. All consecutive adult HIVinfected patients positive for hepatitis B surface antigen (HBsAg)
Selection criteria:
Inclusion: A total of 102 patients were included. All consecutive adult HIVinfected patients positive for hepatitis B surface antigen (HBsAg) for more
than 6 months, and treated with TDF as a part of antiretroviral therapy for at
least 6 months, were included.
Exclusion: Patients were excluded if they had hepatitis C or hepatitis delta
coinfections, or received concomitant treatment with (pegylated) interferon
during the on-treatment follow-up period.

Participants
and
baseline characteristics
(as it appears in the
original publication)

No. of randomly assigned participants to each group:
Tenofovir disoproxil fumarate (TDF)=45
Tenofovir disoproxil fumarate /emtricitabine (FTC/TDF)=45
Entecavir (ETV)=22
Table 1. Demographics and baseline characteristics of patients
Demographics and baseline characteristics*
Sex, n (%)
Male
Baseline age (years)
Median
Q1, Q3
Race, n (%)
Asian
White
Other
Baseline HBV DNA (log10 mean copies/mL)

TDF (N=45)
37 (82.2%)

52
48, 57
23 (51.1%)
19 (42.2%)
3 (6.7%)
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Median
5.7
Q1, Q3
4.9, 6.6
Baseline ALT (I/U)
Median
48
Q1, Q3
31, 73
Baseline ALT above ULN,* n (%)
Yes
27 (60.0%)
†
Baseline HbeAg n (%)
Negative
31 (68.9%)
Baseline Child–Turcotte–Pugh score
Median
7
Q1, Q3
6, 8
Baseline MELD score
Median
11
Q1, Q3
9,14
Previous CHB treatment experience, n (%)
Lamivudine ≥6 months
19 (42.2%)
ADV
9 (20%)
Baseline HBV viral genotype, n (%)
A
8 (17.8%)
B
9 (20.0%)
C
10 (22.2%)
D
15 (33.3%)
E
1 (2.2%)
F
0
G
0
Unable to genotype
2 (4.4%)
Q1, Q3 ¼ interquartile range
*ULN for ALT: 43 U/L for males and 34 U/L for females
†Borderline values considered as positive for all serology markers
Intervention (N)
Control (N)
Length of follow up
Outcomes with effect
estimates

Tenofovir disoproxil fumarate (TDF)=45
Tenofovir disoproxil fumarate /emtricitabine (FTC/TDF)=45
Entecavir (ETV)=22
Median follow up was 48 weeks
Table 2. Summary of primary safety end-points at 48 weeks
Endpoint
TDF (N=45)
Tolerability failure*
37 (82.2%)
Confirmed increase in serum creatinine ≥0.5 mg/dL
†
from baseline or confirmed phosphorus of <2.0
4 (8.9%)
mg/dL
†
Confirmed increase in creatinine of 0.5 mg/dL from
4 (8.9%)
baseline
Confirmed phosphorus of <2.0 mg/dL
1 (2.2%)
Confirmed increase in creatinine of 0.5 mg/dL from
1 (2.2%)
baseline and confirmed phosphorus of <2.0 mg/dL
*Tolerability failure, defined as permanent discontinuation of study drug due
to a treatment-emergent adverse event (AE); any patient who temporarily
discontinued study due to an AE but did not restart study drug was
considered a tolerability failure. Six patients discontinued due to an AE (one
discontinuation due to an AE was considered related to study drug) and one
patient temporarily discontinued study drug and did not restart.
†Includes the only patient achieving a co-primary end-point after beginning
open-label FTC/TDF.

25

Table 3. Overall summary of treatment-emergent adverse events

Conclusions
(as reported in the
abstract)
Risk of bias
Bias

Adverse event category, n (%)
DF TDF (N=45)
Any AE
37 (82.2%)
Study drug-related AE
8 (17.8%)
Grade 3 or 4 AE
14 (31.1%)
Grade 3 or 4 study drug-related AE
1 (2.2%)
Any SAE
11 (24.4%)
Study drug-related SAE
1 (2.2%)
Death
2 (4.4%)
DB=double blind; OL=open label
*Patients are counted once only for each category at the maximum severity.
All treatments were well tolerated in patients with decompensated liver
disease due to CHB with improvement in virological, biochemical, and clinical
parameters.

Low

Judgement
High
Unclear

Support

Random
sequence
generation
Allocation concealment
Blinding of participants
and personnel
Blinding of outcome
assessment
Incomplete
outcome
data
Selective reporting
Source of funding
Comments

We only selected the arm that received TDF in this clinical trial to assess the
safety of the drug.
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Study ID
Objective

Lampertico 2011
The aim was to assess the effectiveness and safety of tenofovir disoproxil
fumarate (TDF) in field practice, in NUC-naïve patients with chronic hepatitis
B.
Design: Retrospective/prospective cohort study

Methods

Recruitment/Setting(s): 302 patients on TDF monotherapy were enrolled in a
retrospective/prospective cohort study conducted in 19 European centres.

Participants and
baseline characteristics
(as it appears in the
original publication)
Assessed drug
Assessed outcomes
Length of follow up
Outcomes with effect
estimates

Selection criteria: Patients included were all NUC-naïve patients with chronic
hepatitis B (CHB) starting TDF in each centre, with the exclusion of HIVcoinfected ones.
Not available

Tenofovir disoproxil fumarate (TDF)
Efficacy and safety
Median follow up was 24 months (range 0–43)
Table 1. SAFETY ASSESSMENT (N=302)

Adverse events

N(%)

Increase of serum creatinine rose (higher
than 0.5 mg/dL)
Number of patients in whom the GFR –MDRD
declined <50mL/min
Proteinuria
Proportion of patients with TmPO4/GFR ratio
below 0.70 mmol/L (urinary phosphate
absorption as assessed by TmPO4/GFR) at
week 72
Proportion of patients with TmPO4/GFR ratio
below 0.80 mmol/L (urinary phosphate
absorption as assessed by TmPO4/GFR) at
week 72
Proportion discontinued or down dosed
because of renal or adverse events due to
TDF

0.8%
5 (2%)
1
21%

43%

5%

No patient showed a decline of serum phosphate below 2.0 mg/dL.
Conclusions
(as reported
abstract)
Risk of bias
Bias

in

the

TDF suppressed HBV replication in most NUC-naïve persons in practice up to
96 weeks without impact on renal and tubular function.

Low
Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)

Judgement
High
Unclear

Support
Information not available
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Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Information not available

Information not available

Information not available

Information not available

Information not available

This work received grant/research support from Bristol-Meyers-Squibb,
Roche and Gilead.

Comments
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Study ID
Objective

Methods

Pan 2014
The current study was designed to evaluate the safety, efficacy, and
tolerability of TDF in Asian-American adults treated mostly in community
clinics.
Design: Phase IV, open-label, multicentre, single-arm prospective study
Recruitment/Setting(s): A total of 90 patients were enrolled with selfreported Asian ancestry residing in the USA (Asian-Americans), from 19
community-based study sites (13 private medical practices and 6 communitybased clinics) in the USA.
Selection criteria: Patients included were aged 18 to 75 years, with hepatitis
B ‘e’ antigen (HBeAg)-positive or HBeAg-negative CHB, HBV DNA ≥104
copies/mL at screening, and ALT >upper limit of normal (ULN), a criterion for
treatment according to EASL treatment guidelines, and ≤10 ULN at screening
or within the 12 months prior to screening. ALT ULN was defined as 43 U/L
for males and 34 U/L for females. Patients were required to be naïve to TDF,
and to not have received any interferon therapy within at least 6 months
prior to screening; they may have received other oral anti-HBV
nucleoside/nucleotide therapy for less than 12 weeks, with the last dose
taken at least 16 weeks prior to screening. Patients were excluded if there
was history of decompensated liver disease, significant bone disease or renal
disease, or evidence of HCC (alpha-fetoprotein >50 ng/mL, or evidence of
HCC on hepatic ultrasound or CT scan).

Participants and
baseline characteristics
(as it appears in the
original publication)

Table 1. Baseline characteristics
N=90
37 (18–62)

Median age (range)
Ethnicity, n (%)
Chinese
58 (64)
Vietnamese
19 (21)
Korean
12 (13)
Cambodian
1(1)
Male sex – no. (%)
47 (52)
HBV DNA, log10 copies/mL, mean (SD)
7.5 (1.8)
HBeAg-positive, n (%)
52 (58)*
†
ALT, n (%)
>ULN
67 (74)
≤ULN
23 (26)
Prior treatment history, n (%)
Lamivudine
3 (3)
Adefovir
6 (7)
Interferon
5 (6)
Genotype, n (%)
B
43 (48)
C
47 (52)
FibroTest score, %
F0
48
F1–F2
46
F3
2
F4
4
*At baseline 52 patients were HBeAg-positive; one patient who was
borderline at baseline was HBeAg-positive at week 48.
†Normal range ALT: 34 U/L in females; 43 U/L in males
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ALT, alanine aminotransferase; HBeAg, hepatitis B ‘e’ antigen; HBV, hepatitis
B virus; SD, standard deviation; ULN, upper limit of normal

Assessed drug
Assessed outcomes
Length of follow up
Outcomes with effect
estimates

Tenofovir (TDF) (300 mg oral tablets once daily for 48 weeks)
Efficacy and safety of TDF
48 weeks of follow up
Table 1. ADVERSE EVENTS
Adverse events
N=90
AEs occurring during the study in ≥5% patients, n (%)
Headache
6 (7)
Nasopharyngitis
6 (7)
Nausea
5 (6)
Weight decrease
5 (6)
Rash
5 (6)
Study drug-related adverse events occurring in >1 patient
Nausea
3 (3)
Creatinine renal clearance decrease
2 (2)
Serious adverse events
HCC (not related to study drug)
1 (1)
AE, adverse event; HCC, hepatocellular carcinoma

Conclusions
(as reported in the
abstract)
Risk of bias
Bias
Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?

Carriers of inactive HBV have a substantial risk of hepatocellular carcinoma
and liver-related death compared with individuals not infected with HBV.

Low
x

Judgement
High
Unclear

Support

x

X

x

x
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Was there adjustment
for important prognostic
factors?
Source of funding

x

Comments
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Study ID
Objective

Petersen 2013 (ABSTRACT ONLY)
The aim was to know the long-term efficacy and safety of tenofovir for
chronic hepatitis B in field practice
Design: Observational prospective study

Methods

Recruitment/Setting(s): 400 patients were prospectively enrolled.
Selection criteria: TDF-naive monoinfected patients with CHB were included.
Participants and
baseline characteristics
(as it appears in the
original publication)
Assessed drug
Assessed outcomes
Length of follow up
Outcomes with effect
estimates

Not available (abstract only)

Tenofovir (TDF)
Efficacy and safety
Median follow up was 2 years

Table 1. SAFETY ASSESSMENT

Adverse events
Switched to another drug all due to adverse reactions *
Blood phosphorus levels (below 2.3 mg/dL)
Urinary phosphate absorption, as assessed by estimated
TmPI/GFR, decreased below 0.7 mmol/L
*Adverse reactions included fatigue, headache, and nausea.

N/%
7
8%
37%

-Serum CrCl (107±32–102±31 mL/min) and phosphorus (1.11±0.2–
1.07±0.2 mmol/L) remained stable. No frequent adverse reactions reported.
-Four renal events were detected, all in patients with prior long-term
LAM±ADV therapy, and comorbidities: diabetes (2x), renal insufficiency (2x),
cirrhosis (1x). Prior to the occurrence of these 4 ARs, TDF had not been dosed
according to recommendation.
-Five pregnancies during TDF were reported, in 4 TDF was given in all
trimesters and in 1 in 2nd/3rd, all newborns were HBsAg-negative and
healthy.
Conclusions
(as reported
abstract)

in

the

After 2 years in routine practice TDF is a very effective treatment for CHB.
TDF profoundly suppressed HBV replication in the majority of naïve and pretreated patients; the safety profile was favourable. TDF should be given
according to the summary of product characteristics (SmPC).

Risk of bias
Bias
Low
Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?

Judgement
High
Unclear

Support
Information not available

Information not available
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Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics
known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding

Information not available

Information not available

Information not available

Information not available

This work received grant/research support from Bristol-Meyers-Squibb,
Roche and Gilead.

Comments
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Study ID
Objective

Pradat 2013
The aim of this study was to compare the evolution of estimated glomerular
filtration rate (eGFR) in HIV-, HIV/HBV- and HBV-infected patients treated
with tenofovir disoproxil fumarate (TDF) and to study factors potentially
associated with renal impairment in each population.

Methods

Design: Hospital-based prospective cohort study
Recruitment/Setting(s): Patients seen between 1 January 2001 and 31
December 2010 were selected from the hepatology/AIDS unit cohort of the
Hotel-Dieu hospital, Lyon, France.
Selection criteria: A total of 329 patients were included if their serum
creatinine level was available before TDF initiation and at least 12 months
apart. Patients with decompensated cirrhosis, hepatocellular carcinoma,
severe chronic kidney disease (glomerular filtration rate [GFR] <60
2
mL/min/1.73 m at inclusion) or liver transplantation were excluded.
Similarly, patients with HCV or HDV coinfection were excluded. All HIV
patients were infected with HIV-1.

Participants and
baseline characteristics
(as it appears in the
original publication)

Table. Patient characteristics at baseline
HIV-infected
patients
N=194

HBV-infected
patients
N=50
46.9 [32.6–
57.3]

HIV/HBVcoinfected
patients
N=85
38.8 [33.5–
47.4]

Median age
(years) [IQR]

37.5 [30.5–
45.7]

0.002

Male gender
(%)
African
origin (%)
Hypertensio
n (%)
Diabetes (%)
2
BMI (kg/m )
[IQR]
HIV risk
group (%)
Male
Homosexual
IVDA
Heterosexual
transmission
Other
CDC
stage
(%)
A
B
C
Baseline
CD4
3
(cells/mm )
[IQR]

72.7

78.0

70.6

0.640

37.1

18.0

36.5

0.034

8.8

18.0

10.6

0.158

2.0
23 [20.5–25.3]

6.0
24.2 [21.0–
26.7]

4.7
22.9 [21.0–
25.4]

0.200
0.210

P

<0.00
1
45.9
0.5
50.5

–
–
–

45.9
10.6
40.0

3.1

–

3.5

70.1
14.5
14.4

–
–
–

49.4
21.2
29.4

256 [168–324]

–

332 [163–580]

0.003

<0.00
1
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HIV RNA (log
copies/mL)
[IQR]

4.6 [4.1–5.2]

End of
treatment
CD4
3
(cells/mm )
[IQR]

475 [354–666]

–

524 [336–66]

0.868

HIV RNA (log
copies/mL)
[IQR]

1.6 [1.3–1.7]

–

1.6 [1.6–1.7]

0.007

Duration of
HAART
(years) [IQR]

0

–

5.9 [0–8.7]

<0.00
1

0

–

3 [0–5]

<0.00
1

74.7

–

64.7

0.562

Previous
lines of
HAART [IQR]
PI-based
HAART (%)
HBV risk
group (%)
Endemic/per
inatal
Transfusion/I
VDA
Sexual
transmission
Liver fibrosis
stage 3–4
(%)
HBV DNA
(baseline)
Log HBV
DNA (log
IU/mL) [IQR]
HBV DNA
<2000 IU/mL
(%)
HBV DNA
>106 IU/mL
(%)
HBV DNA
(end of
treatment)
Log HBV
DNA (log
IU/mL) [IQR]
Previous
HBV

–

3.5 [1.7–4.9]
<0.00
1

0.037

–

58.0

38.8

–

4.0

8.4

–

38.0

52.9

–

36.0

25.9

0.244

–

3.6 [1–5.7]

4.9 [2–8]

0.029

–

52.0

56.5

0.614

–

26.0

43.5

0.042

–

1 [1–1]

1 [1–1]

0.732
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treatment
Previous
LAM
treatment
(%)

–

86.0

58.8

–

72.0

0.0

<0.00
1

<0.00
1

Previous
ADV
treatment
(%)
TDF duration
(years) [IQR]

2.4 [1.5–3.4]

2.4 [1.6–3.9]

3.9 [2.3–6.9]

<0.00
1

ADV, adefovir; BMI, body mass index; HAART; highly active antiretroviral
therapy; IQR, interquartile range; IVDA; intravenous drug abuse; LAM,
lamivudine; PI, protease inhibitor
Assessed drug
Assessed outcomes
Length of follow up
Outcomes with effect
estimates

Tenofovir disoproxil fumarate (TDF)
Renal function assessment
Median follow up was 2.7 years
Table 1. Glomerular filtration rate evolution in all patients
HIV-infected
patients
N=194

HBV-infected
patients
N=50

HIV/HBVcoinfected
patients
N=85

78 [70 to 90]

88 [75 to 95]

76 [66 to 88]

0.007

102 [89 to
117]

93 [79 to 107]

103 [88 to
120]

0.009

82 [67 to 94]

88 [70 to 99]

81 [70 to 97]

0.096

eGFR-MDRD
(mL/min/
2
1.73
m)
[IQR]
Variation
from
baseline
ΔCreatinine
(lM) [IQR]

97 [83 to 118]

87 [75 to 102]

94 [79 to 106]

0.004

+1 [–6 to +9]

+3 [–7 to +14]

+6 [–4 to +15]

0.102

ΔeGFRMDRD
(mL/min/
2
1.73
m)
[IQR]
Progression

–2 [–14 to +7]

–6 [–15 to +3]

–9 [–21 to +7]

0.066

Baseline
creatinine
(lM) [IQR]
eGFR-MDRD
(mL/min/
2
1.73
m)
[IQR]
End of follow
up
Creatinine
(lM) [IQR]

P
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to renal
insufficiency
eGFR-MDRD
<60 mL/min/
2
1.73 m
(end of
follow up) [n
(%)]
ΔeGFRMDRD >20
mL/min/
2
1.73 m
[n (%)]

3 (1.5)

4 (8.0)

7 (8.2)

0.005

34 (17.5)

8 (16.0)

23 (27.1)

0.140

Table 2. Glomerular filtration rate evolution in African and non-African
patients
African patients
N=112
Baseline creatinine (lM)
[IQR]

74 [66 to 90]

Non-African
patients
N=217
81 [71 to 90]

107 [96 to 121]

95 [84 to 113]

100 [88 to 122]

100 [85 to 120]

eGFR-MDRD
2
(mL/min/1.73 m ) [IQR]
CG (mL/min) [IQR]
End of follow up
creatinine (lM) [IQR]

P
0.027
<0.000
1

0.530

76 [62 to 93]

86 [72 to 96]

0.0004

eGFR-MDRD
2
(mL/min/1.73 m ) [IQR]

107 [93 to 125]

89 [76 to 103]

<0.000
1

CG (mL/min) [IQR]

100 [86 to 130]

92 [78 to 113]
0.001

Variation from baseline
ΔCreatinine (lM) [IQR]

0 [–9 to +8]

+3 [–5 to +13]

0.012

ΔeGFR-MDRD
2
(mL/min/1.73 m ) [IQR]

–1.2 [–13.1 to
+12.3]

–5.9 [–18.4 to
+4.6]

0.008

+2.4 [–10.4 to
+13.8]

–5.9 [–16.7 to
+3.2]

13.4

23.0

ΔCG (mL/min) [IQR]
ΔeGFR-MDRD >20
2
mL/min/1.73 m (%)

<0.000
1
0.037

ΔCG >20 mL/min (%)
0.079
12.5
20.3
CG, Cockcroft-Gault; GFR, glomerular filtration rate; IQR, interquartile range;
MDRD, modification of diet in renal disease
Table 3. Multivariate step-wise regression analysis to identify factors
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associated with GFR decrease in the entire population* (A), HIV-infected
†
and HIV/HBV-coinfected patients (B) and HBV-infected and HIV/HBV‡
coinfected patients (C)

(A)
Intercept
Age (year)
African origin
Baseline eGFR
TDF duration
(B)
Intercept
Age (year)
African origin
Baseline eGFR
TDF duration
(C)
Intercept
Age (year)
African origin
Baseline eGFR
TDF duration
HBV DNA >2000 IU/mL

Estimated regression
coefficient [95% CI]

P value

–8.59 [–11.6 to –5.61]
–0.44 [–0.67 to –0.21]
11.3 [5.92 to 16.6]
–0.52 [-0.62 to –0.41]
–1.57 [-2.87 to –0.27]

<0.0001
0.0002
<0.0001
<0.0001
0.02

–8.23 [–11.6 to –4.82]
–0.57 [–0.85 to –0.29]
10.72 [4.84 to 16.6]
–0.50 [–0.62 to –0.38]
–1.92 [–3.30 to –0.53]

<0.0001
<0.0001
0.0004
<0.0001
0.007

–7.22 [–13.9 to –0.54]
–0.38 [–0.74 to –0.03]
13.8 [4.40 to 23.1]
–0.57 [–0.74 to –0.41]
–1.62 [–3.48 to 0.25]
–8.28 [–16.4 to –0.19]

0.03
0.03
0.004
<0.0001
0.09
0.04

*Variables not retained in the model: hypertension, diabetes, type of
infection
†Variables not retained in the model: hypertension, diabetes, type of
infection, CDC stage, HIV sexual transmission, baseline CD4, baseline HIVRNA, protease inhibitor-based HAART
‡Variables not retained in the model: hypertension, diabetes, type of
infection, endemic/perinatal transmission of HBV, liver fibrosis stages 3–4
Conclusions
(as reported
abstract)

in

the

Estimated glomerular filtration rate decline under TDF therapy appears
mainly associated with older age, non-African origin, higher baseline eGFR
and longer TDF administration but not with the type of viral infection.
Regular follow up of renal function, especially tubular function, is
recommended during TDF therapy.

Risk of bias
Bias
Representative and
well-defined sample of
patients? (Outcome/s
objectively excluded at
baseline)
Are the participants at
similar risk or course of
disease?
Was follow up
sufficiently long and
complete?
Were objective and
unbiased outcome
criteria used?
Were all characteristics

Low
x

Judgement
High
Unclear

Support

x

x

x

x
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known or suspected to
affect the outcome
recorded?
Was there adjustment
for important prognostic
factors?
Source of funding
Comments

x

-
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EVIDENCE PROFILES
1.

Safety of TDF treatment in patients with chronic HBV infection

Quality assessment

No. of patients

Effect

Quality Importance
Relative
Other
Design
Inconsistency Indirectness Imprecision
Tenofovir Control (95%
Absolute
considerations
CI)
Percentage of patients with creatinine increase (week 48) (follow up 48 weeks; assessed with: serum creatinine increase usually defined as more than 0.5 mg/dL)
1
3
1
observational serious
no serious
no serious
no serious
none
4/45
2
studies
inconsistency indirectness imprecision
(8.9%)
VERY
LOW
Percentage of patients with creatinine increase (2 years) (follow up 2 years; assessed with: serum creatinine increase usually defined as more than 0.5 mg/dL)
4
3
5
1
observational serious
no serious
no serious
no serious
none
2
studies
inconsistency indirectness imprecision
VERY
LOW
Percentage of patients with creatinine increase (3 years) (Copy) (follow up 3 years; assessed with: serum creatinine increase usually defined as more than 0.5 mg/dL)
4,6
1
observational no serious no serious
no serious
no serious
none
0/142
2
studies
risk of
inconsistency indirectness imprecision
(0%)
LOW
bias
Mean creatinine change (week 48) (follow up 48 weeks; measured with: non reported; better indicated by lower values)
7
3
1
observational serious
no serious
no serious
no serious
none
90
Creatinine increase from
2
studies
inconsistency indirectness imprecision
0.75±0.16 mg/dL to
VERY
0.80±0.17 mg/dL at week LOW
48 of the follow up
Percentage of patients with creatinine increase (5 years) (follow up 5 years; assessed with: serum creatinine increase usually defined as more than
0.5 mg/dL)
1,4,8
3
1
observational serious
no serious
no serious
no serious
none
5/585
2
studies
inconsistency indirectness imprecision
(0.85%)
VERY
LOW
No. of
studies

Risk of
bias
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Mean creatinine change (2 years) (follow up 2 years; measured with: not reported; better indicated by lower values)
4
3
1
observational serious
no serious
no serious
no serious
none
302
2
studies
inconsistency indirectness imprecision
Mean creatinine change (2.7 years) (follow up 2.7 years; measured with: not reported; better indicated by lower values)
9
3
1
observational serious
no serious
no serious
no serious
none
85
2
studies
inconsistency indirectness imprecision

Percentage of creatinine
increase: 0.8%

+0.03 mg/dL
[–0.07 to +0.15]

VERY
LOW

VERY
LOW

Mean creatinine change (3 years) (follow up 3 years; measured with: not reported; better indicated by lower values)
10
3
1
observational serious
no serious
no serious
no serious
none
585
2
studies
inconsistency indirectness imprecision

Mean change creatinine:
+0.02 mg/dL (–0.70 to
VERY
0.60) at 3 years follow up LOW
Creatinine clearance change (week 48) (follow up 48 weeks; measured with: not reported; better indicated by lower values)
7
3
1
observational serious
no serious
no serious
no serious
none
90
Creatinine clearance at
2
studies
inconsistency indirectness imprecision
baseline: 118.2±2.3
VERY
mL/min
LOW
Creatinine clearance at
week 48: 107.1±23.0
mL/min
Creatinine clearance change (2 years) (follow up 2 years; measured with: not reported; better indicated by lower values)
11
3
1
observational serious
no serious
no serious
no serious
none
400
Creatinine clearance at
2
studies
inconsistency indirectness imprecision
baseline: 107±32 mL/min VERY
Creatinine clearance 2
LOW
years: 102±31 mL/min
1
Liaw 2011
2
The studies included in the review were observational studies, and for the purposes of this review we extracted the data from the series of patients that received
tenofovir.
3
No adjustments for important confounder factors performed (or information not available).
4
Lampertico 2011
5
0.8%
6
Seto 2013
7
Pan 2014

41

8

Marcellin 2013
Pradat 2013
10
Heathcote 2011
11
Petersen 2013
9
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2.

Safety of TDF treatment in patients with chronic HBV infection

3.

Quality assessment

No. of patients

Effect

Quality Importance
Relative
Other
Design
Inconsistency Indirectness Imprecision
Tenofovir Control (95%
Absolute
considerations
CI)
Percentage of patients with creatinine increase (55 months) (follow up 55 months; assessed with: serum creatinine increase usually defined as more than 0.5 mg/dL)
1
3
1
observational serious
no serious
no serious
no serious
none
3/120
2
studies
inconsistency indirectness imprecision
(2.5%)
VERY
LOW
Mean creatinine change (2.7 years) (follow up 2.7 years; measured with: not reported; better indicated by lower values)
4
1
observational very
no serious
no serious
no serious
None
50
Mean change in
2
3
studies
serious
inconsistency indirectness imprecision
creatinine: +0.06 [– VERY
0.04 to +0.16]
LOW
Change eGFR (2.7 years) (follow up 2.7 years; measured with: MDRD formula; better indicated by lower values)
5
1
observational no serious no serious
no serious
no serious
None
400
–9 [–21 to +7]
2
26
studies
risk of bias inconsistency indirectness imprecision
mL/min/1.73 m
LOW
Change eGFR (55 months) (follow up 55 months; measured with: MDRD formula; better indicated by lower values)
1
3
1
observational serious
no serious
no serious
no serious
none
120
eGFR change:
2
studies
inconsistency indirectness imprecision
–9.8 [5.4 to 14.2]
VERY
2
mL/min/1.73 m
LOW
No. of
studies

Risk of
bias

1

de Vires-Sluijs 2010
The studies included in the review were observational studies, and for the purposes of this review we extracted the data from the series of patients that received
tenofovir.
3
No adjustments for important confounder factors performed (or information not available)
4
Pradat 2013
5
Petersen 2013
6
7
2
Creatinine clearance at baseline: 10 Â±32 mL/min. Creatinine clearance 2 years: 10 Â±31 mL/min
2
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Appendix 1: Search strategies for electronic databases
What is the optimal type and frequency of monitoring for toxicity in adults, adolescents and children on
tenofovir treatment for chronic HBV infection?
AHRQ
National 21.02.2014
Guideline
Clearinghouse
www.guidelines.gov

Keyword: hepatitis b
Indexing keywords: Disease or Condition
Results: 51 hits

NHS Evidence Search 21.02.2014
www.evidence.nhs.uk

Hepatitis B
Filtered by Guidelines
Results 667

AHRQ
Effective 21.02.2014
Health Care Program

hepatitis B
Keyword: hepatitis B
Report Types: Research Reviews , Research Reports
Status: Draft , Final
Results: 15 topics
HBV
Keyword: HBV
Report Types: Research Reviews , Research Reports
Status: Draft , Final
Results: 3 topics

MEDLINE (PubMed)

21.02.2014

#1
#2
#3
#4
#5
#6

"Hepatitis B"[MAJR]
34276
hepatitis b[ti] 35980
hbv[ti] 4899
#1 OR #2 OR #3 48167
systematic[sb] 223153
#4 AND #5
649

11.03.2014

#1
#2
#3
#4
#11
#12

"Hepatitis B"[MAJR]
34353
hepatitis b[ti] 36074
hbv[ti] 4921
#1 OR #2 OR #3 48290
Add
Search network[ti]
36736 13:29:03
Add
Search network meta-analys*[tiab]
329
13:29:09
Add
Search NMA[tiab]
1027 13:29:16
Add
Search multiple comparison*[tiab]
6104
13:29:20
Add
Search multiple treatment comparison*[tiab] 34
13:29:27
Add
Search multiple treatments comparison*[tiab] 3
13:29:32
Add
Search multiple treatment*[tiab] AND meta-

#13
#14
#15
#16
#17
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analys*[tiab] 96
#18
Add
Search
#19
Add
Search
13:29:59
#20
Add
Search
#17 OR #18 OR #19
#21
Add
Search
The Cochrane Library

25.02.2014

#1
#2
#3
#4

13:29:37
mixed treatment*[tiab] 318
13:29:44
Bayesian[tiab] AND meta-analys*[tiab] 670
#11 OR #12 OR #13 OR #14 OR #15 OR #16 OR
44769 13:32:16
#4 AND #20
54
13:33:27

MeSH descriptor: [Hepatitis B] explode all trees 1854
hepatitis B:ti 3790
HBV:ti 399
#1 or #2 or #3 4251

Cochrane Database of Systematic Reviews : Issue 2 of 12, February
2014 55 hits
Database of Abstracts of Reviews of Effect : Issue 1 of 4, January 2014
162 hits
Health Technology Assessment Database : Issue 1 of 4, January 2014
40 hits
EMBASE
25.02.2014
(Ovid Embase <1980
to 2014 Week 08>)

1 *hepatitis B/ (42877)
2 hepatitis b.ti. (45355)
3 hbv.ti. (7802)
4 1 or 2 or 3 (60906)
5 exp "systematic review"/ (70658)
6 meta analysis/ (80923)
7 systematic review.ti. (38402)
8 meta?nalysis.ti. (968)
9 meta analys*.ti. (40113)
10 5 or 6 or 7 or 8 or 9 (140519)
11 4 and 10 (556)

LILACS

ti:(hepatitis b OR vhb OR hbv) AND (instance:"regional") AND (
db:("LILACS")
AND
type_of_study:("systematic_reviews"
OR
"overview" OR "evidence_synthesis" OR "guideline" OR
"health_technology_assessment"))
10hits

25.02.2014

What is the optimal type and frequency of monitoring for toxicity in adults, adolescents and children on
tenofovir treatment for chronic HBV infection?
MEDLINE
11.03.2014 #1
"Hepatitis B"[MAJR]
34353
(PubMed)
#2
hepatitis b[ti] 36074
#3
hbv[ti] 4921
#4
#1 OR #2 OR #3 48290
#5
tenofovir[tiab] OR entecavir[tiab]
3594
#6
#4 AND #5
1302
#8
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR
trial[tiab] OR groups[tiab]) NOT (animals[mh] NOT (humans[mh] AND
animals[mh])) 2853264
#9
#6 AND #8
987
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The
Cochrane
Library

11.03.2014

#1
#2
#3
#4
#5
#6

MeSH descriptor: [Hepatitis B] explode all trees 1854
hepatitis B:ti 3791
HBV:ti 399
#1 or #2 or #3 4252
(tenofovir or entecavir):ti,ab 657
#4 and #5
275

Cochrane Central Register of Controlled Trials : Issue 1 of 12, January 2014
232 hits
Searches for the update
MEDLINE
08.04.2014
(PubMed)

The
Cochrane
Library

08.04.2014

#1
"Hepatitis B"[MAJR]
34526
#2
hepatitis b[ti] 36262
#3
hbv[ti] 4954
#4
#1 OR #2 OR #3 48531
#5
tenofovir[tiab] OR entecavir[tiab] OR lamivudine[tiab] OR
telbivudine[tiab] OR adefovir[tiab]
9376
#6
#4 AND #5
4345
#7
(randomized controlled trial[pt] OR controlled clinical trial[pt] OR
randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR randomly[tiab] OR
trial[tiab] OR groups[tiab]) NOT (animals[mh] NOT (humans[mh] AND
animals[mh])) 2870341
#8
#6 AND #7
3298
#9
#6 AND #7 Filters: Publication date from 2012/01/01 545
#1
#2
#3
#4
#5
#6
#7

MeSH descriptor: [Hepatitis B] explode all trees 1888
hepatitis B:ti 3836
HBV:ti 401
#1 or #2 or #3 4304
(tenofovir or entecavir or lamivudine or telbivudine or adefovir):ti,ab
2010
#4 and #5
972
#4 and #5 Publication Date from 2012 to 2014 124

Cochrane Central Register of Controlled Trials : Issue 3 of 12, March 2014
97 hits
EMBASE
14.04.2014
(Ovid)
<1980 to
2014 Week
14>

1 *hepatitis B/ (41398)
2 hepatitis b.ti. (44169)
3 hbv.ti. (7834)
4 1 or 2 or 3 (59217)
5
(tenofovir or entecavir or lamivudine or telbivudine or adefovir).ti,ab.
(14008)
6 4 and 5 (7157)
7 (double-blind: or placebo:).mp. or blind:.tw. (482885)
8 6 and 7 (543)
9 limit 8 to yr="2012 -Current" (78)

Search for cohort studies
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MEDLINE
(PubMed)

08.04.2014

#1
#2
#3
#4
#6
#7
#8
#9

EMBASE
(Ovid)
<1980 to
2014 Week
14>

08.04.2014

1
2
3
4
5
6
7

"Hepatitis B"[MAJR]
34526
hepatitis b[ti] 36262
#1 OR #2
47135
“Cohort Studies”[MAJR]
3079
“Observational Study”[pt]
1584
cohort*[ti]
40489
#4 OR #6 OR #7 44471
#3 AND #8
218
*hepatitis B/ (41159)
hepatitis b.ti. (43880)
1 or 2 (55660)
*observational study/ (2414)
cohort*.ti. (52094)
4 or 5 (54457)
3 and 6 (350)

Specific search for 5b
MEDLINE
(PubMed)

03.07.2014

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14

"Hepatitis B"[MAJR]
34921
hepatitis b[ti] 36741
HBV[ti] 5048
#1 OR #2 OR #3 49139
tenofovir[NM] 1533
tenofovir[ti]
1360
#5 OR #6
2053
#4 AND #7
367
safety[tiab]
285619
serum creatinine[tiab] 28019
creatinine clearance[tiab]
15132
renal[tiab]
453388
#9 OR #10 OR #11 OR #12
739188
#8 AND #13
81

50

Appendix 2: Flow chart describing selection

4769 records identified from databases
4769 records after duplicate removal, excluded
after title/abstract screening and full-text
reviews (eligibility process from other PICO
questions)

81 records identified and screened from
updated search

58 records excluded after title/abstract
screening

23 full-text references assessed for eligibility

16 full-text articles excluded
Small sample size (<50 patients): 2 references
Narrative review: 7 references
Retrospective or prognostic studies: 2 references
Combined treatment: 4 references
Non evaluable data: 1 reference

1 reference published in full-text

8 long-term articles assessed for eligibility
(7 individual studies)
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PICO 6: Monitoring for hepatocellular carcinoma (HCC); a systematic review to identify the
most effective monitoring strategy using AFP and/or ultrasound to identify HCC early in
people with chronic hepatitis B

BACKGROUND
The World Health Organization (WHO) reports that about 600 000 people die every year due to the
acute or chronic consequences of hepatitis B (WHO 2014). Chronic hepatitis B (CHB) infection leads
to increased risk of death from cirrhosis of the liver and hepatocellular carcinoma (HCC) (WHO 2014,
WHO 2009).
One of the major problems with HCC is that it usually presents clinically at an advanced stage
(Kumagi 2009). Presentation of HCC at an advanced stage means that treatment options are
restricted and overall survival is extremely poor (Greten 2005). The prognosis for patients with HCC
is much better if treatment is commenced at an earlier stage of the disease.
Screening methods to diagnose HCC at an earlier stage are thus required to increase the chances of
disease cure and prevent deaths related to CHB infection. Current screening tools include ultrasound
or biomarker monitoring, such as alpha-fetoprotein (AFP). However, at present, there is no
consensus on the best screening strategy for HCC in people with hepatitis B.
This review aims to identify the most effective screening method for early detection of HCC.

AIM/OBJECTIVE
To conduct a systematic review of the existing evidence to inform the development of WHO
guidelines and identify the most effective monitoring strategy using AFP and/or ultrasound to
identify HCC early in people with CHB.

METHODS
Narrative review question
What is the most effective monitoring strategy using AFP and/or ultrasound to identify HCC early in
people with CHB?

PICO question
The inclusion criteria for this review were as follows:

Population
People with CHB viral infection, defined by the persistence of hepatitis B surface antigen (HBsAg) for
more than 6 months. Where studies included mixed populations, they were included only if ≥50% of
patients met the definition for CHB viral infection.

Intervention(s)
Screening using the following methods or combinations:




Liver ultrasound scan (USS);
Serum alpha-fetoprotein (AFP);
Liver USS and serum AFP.
3

Comparison(s)
The screening interventions listed above or no intervention.

Outcome(s)







New diagnosis of HCC;
Disease-specific mortality;
All-cause mortality;
Lesion or HCC size:
o <3 cm in diameter
o ≥3 cm in diameter;
Liver cancer stage;
Cost–effectiveness.

Study designs and study limits
Randomized controlled trials (RCTs), observational studies where there is a control or comparator
group and economic evaluations.

Search strategy
The search comprised searches of, and information from, the following sources:


The Cochrane review “Alpha-foetoprotein and/or liver ultrasonography for screening of
hepatocellular carcinoma in patients with chronic hepatitis B” and Section 12.2 (Surveillance
testing for HCC) of the National Clinical Guideline Centre Hepatitis B (chronic) clinical guideline,
June 2013 (Aghoram 2012, NICE 2013);



EMBASE via Ovid (1974 to week 19, 2014) and MEDLINE via Ovid (1946 to 12/05/14), the
Cochrane Controlled Trials Register (inception to 12/05/14), NHS EED (inception to 12/05/14)
and WHO Global Index Medicus regional databases (inception to 12/05/14);



WHO International Clinical Trials Registration Platform (ICTRP) database to identify relevant
ongoing clinical trials that when completed may have an impact on the results of this review;



Reference lists of included studies and other systematic reviews identified during database
searches;



Recommendations from the Guideline Development Group members and other experts in the
field appointed by WHO.

The search terms that were used included terms for hepatitis B AND screening. In addition, searches
of Medline and EMBASE were filtered for RCTs, cohort, case–control and case-series studies. The full
search strategies for each database are provided in Appendix 1.

Conduct of the review
A review of the evidence for clinical effectiveness was undertaken systematically following the
general principles recommended in the PRISMA statement (formerly the QUOROM statement)
(Shulz 2010). A review of the evidence for economic evaluations was undertaken following the
general principles recommended by the Centre for Reviews and Dissemination (CRD) (CRD 2009). In
addition, the final protocol for this review was prospectively registered on PROSPERO.
Titles and abstracts of studies identified by the search process were independently assessed by two
reviewers for inclusion. Two reviewers then independently assessed the full text of the trials
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identified during the abstract assessment stage for final inclusion and any differences in opinion
were arbitrated by a third reviewer.
Studies were not restricted based on language of publication.
A PRISMA flow diagram detailing the numbers of studies at each stage of the study selection process
can be found in Figure 1 (Moher 2009).

Quality appraisal
RCTs were assessed using the updated risk of bias tool developed by the Cochrane Collaboration
(March 2011) (Higgins 2011). Cohort studies, case–control studies and any other non-randomized
studies included were assessed using the Newcastle–Ottawa Scale (Wells 2014). Quality assessment
of the studies published in Chinese was organized via WHO.
The results of the quality assessment for each study can be found in the study summary tables
presented in the section on Summaries of included studies.

Data extraction
Data were extracted by one reviewer and validated by a second using a standardized data extraction
form. Discrepancies in the data extracted by the two reviewers were resolved through discussion,
with involvement of a third reviewer where necessary.
Data from intention-to-treat (ITT) analyses were extracted where possible. For the purpose of this
review, ITT was defined as patients being analysed in the treatment group they were allocated to at
randomization, regardless of whether they received a different intervention, withdrew or were lost
to follow up.
The data collection tables for the clinical studies are presented in the section on Summaries of
included studies, and the tables for the economic studies are presented in the section on Summaries
of included economic studies.

GRADE process
The quality of the body of evidence for each treatment comparison for each of the clinical outcomes
was assessed using Grading of Recommendations Assessment, Development and Evaluation
methodology (GRADE) (GRADE Working Group 2004). The GRADE assessment for the clinical
outcomes is reported in the section on GRADE summary of findings.

Data synthesis
The clinical and economic findings for each study are presented in the sections on Summaries of
included studies and Summaries of included economic studies. Insufficient data were identified to
conduct any meta-analysis and so the results are discussed in a narrative review in the Results
section.
Subgroup analyses were planned a priori in the event sufficient suitable data were identified for
people with HIV infection. However, there were no relevant data identified for this subgroup.

RESULTS
The searches identified 620 records, of which 154 were duplicates. The remaining 466 were
appraised in duplicate and 34 of them were selected for full-text appraisal. Following full-text
appraisal, a further 20 articles were excluded and the remaining 14 were included. The 14
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publications related to seven studies; one study was reported in seven different publications (Zhang
2004, Yang 1999a, 1999b, 1996, 1997, Zhang 1999, 2001) and one study in two publications (Kim
2007, Han 2013).22,23 The study in seven publications was published in English and Chinese language
journals between 1996 and 2004 with different numbers of participants reported in different
publications (Zhang 2004, Yang 1999a, 1999b, 1996, 1997, Zhang 1999, 2001). This was also noted by
a similar Cochrane review (Aghoram 2012). A pragmatic decision was taken to use the most recent
publication of the study for this review as it was also associated with the highest number of
participants (Zhang 2004). The study in two publications was reported only in abstract format in one
(Kim 2007) and as a full paper in the other more recent publication (Han 2013). The included data for
this study have been taken from the full paper publication (Han 2013). Of the seven studies that
were included in this review, four were clinical studies (Zhang 2004, Chen 2003, Han 2013, Sherman
1995) and three economic evaluations (Gounder 2013, Romero 2010, Coon 2007). Only two of the
three studies included in the 2012 Cochrane review (Aghoram 2012) were included in this review;
one study was excluded because the population did not meet our inclusion criteria (Wang 2011).
This level of detail was identified due to full paper publication of the study since the publication of
the Cochrane review (Wang 2013). Only one out of the four clinical studies in the NICE guideline was
included in this review; the remaining three were excluded due to not meeting our population
inclusion criteria of ≥50% of people with hepatitis B.

Clinical studies
Of the four clinical studies, two were conducted in China (Zhang 2004, Chen 2003), one in Korea
(Han 2013) and one in Canada (Sherman 1995). A large proportion of the study participants in each
of the studies was male.
Three of the clinical studies were RCTs (Zhang 2004, Chen 2003, Sherman 1995), although one of
these was described as a prospective cohort study despite participants being randomized to one of
two screening strategies (Sherman 1995). The remaining study was a prospective cohort study (Han
2013).
Each of the four clinical studies covered a different screening comparison (see the section on
summary of interventions evaluated in identified clinical studies):





AFP 6-monthly versus no intervention (Chen 2003);
USS and AFP 6-monthly versus AFP 6-monthly (Sherman 1995);
USS and AFP 6-monthly versus no intervention (Zhang 2004);
USS and AFP ≤6-monthly versus USS and AFP >6-monthly (Han 2013).

The results for each outcome are presented below.

Outcome and subgroup analyses
New diagnosis of hepatocellular carcinoma
AFP 6-monthly versus no intervention
The results for new cases of HCC demonstrate no statistically significant difference between AFP 6monthly versus no intervention (OR 1.13, 95% CI: 0.90 to 1.42).
USS and AFP 6-monthly versus AFP 6-monthly
USS and AFP 6-monthly was associated with no statistically significant difference in new diagnosis of
HCC compared with AFP 6-monthly (OR 0.99, 95% CI: 0.34 to 2.83).
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USS and AFP 6-monthly versus no intervention
There was no statistically significant difference in new cases of HCC with USS and AFP 6-monthly
compared with no intervention (OR 1.24, 95% CI: 0.90 to 1.71).

Disease-specific mortality
AFP 6-monthly versus no intervention
AFP 6-monthly was associated with no statistically significant difference in disease-specific mortality
compared with no intervention (OR 1.02, 95% CI: 0.81 to 1.30).
USS and AFP 6-monthly versus no intervention
There was a statistically significant reduction in disease-specific mortality with USS and AFP 6monthly compared with no intervention (OR 0.57, 95% CI: 0.37 to 0.89).
USS and AFP ≤6-monthly versus USS and AFP >6-monthly
USS and AFP ≤6-monthly was associated with a statistically significant reduction in disease-specific
mortality compared with USS and AFP >6-monthly (OR 0.63, 95% CI: 0.40 to 0.98). However, the
analysis was based on an observational study and the GRADE score was very low.
In addition, 5-year survival was reported to be statistically significant, favouring 6-monthly screening
(31.4% vs 23.3%; P=0.026).

All-cause mortality
AFP 6-monthly versus no intervention
AFP 6-monthly versus no intervention was associated with no statistically significant difference in allcause mortality (OR 1.03, 95% CI: 0.85 to 1.25).
USS and AFP 6-monthly versus no intervention
One-year survival rate was reported as 65.9% versus 31.2% for USS and AFP 6-monthly versus no
intervention. In addition, it was reported that the 5-year survival rate for the USS and AFP 6-monthly
group of patients was 46.4% and that none of the patients who received no intervention survived
more than 5 years.

Lesion or hepatocellular carcinoma size
The a priori outcomes of interest for HCC size were those <3 cm in diameter, and those ≥3 cm in
diameter. However, due to the small number of studies identified as reporting data for this
outcome, any relevant data have been captured and are reported below.
USS and AFP 6-monthly versus no intervention
USS and AFP 6-monthly was associated with a statistically significant increase in the number of
lesions detected at less than 5 cm in size compared with no intervention (OR 11.2, 95% CI: 6.73 to
18.72). However, there is a large amount of uncertainty associated with this analysis demonstrated
by the wide confidence interval and low GRADE score.
USS and AFP ≤6-monthly versus USS and AFP >6-monthly
USS and AFP ≤6-monthly was associated with a statistically significant increase in the number of
lesions detected at less than 3 cm in size compared with USS and AFP >6-monthly (OR 2.13, 95% CI:
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1.42 to 3.18). However, the analysis was based on an observational study and the GRADE score was
low. This result should be interpreted with caution.
In addition, USS and AFP ≤6-monthly was associated with no statistically significant difference in the
number of lesions detected at ≥3 cm in size compared with USS and AFP >6-monthly (OR 0.95, 95%
CI: 0.63 to 1.44).

Liver cancer stage
AFP 6-monthly versus no intervention
An adjusted analysis excluding cases diagnosed within the first 2 months following the initial
enrolment examination was reported in Chen 2003 for liver cancer stage (Chen 2003). The findings
demonstrated that AFP 6-monthly was associated with a statistically significant difference in cancer
diagnosed at stage I compared with no intervention (3.7% vs 27.9%; P<0.0001). Similar trends were
seen for stage II and stage III cancers (stage II: 50.8% vs 52.8%; stage III: 21.3% vs 43.5%, AFP 6monthly vs no intervention, respectively; P values not reported).
USS and AFP 6-monthly versus no intervention
USS and AFP 6-monthly was reported to be associated with statistically more stage I HCCs compared
with no intervention (P<0.01) and statistically fewer stage II or III HCCs (P<0.01).

Cost–effectiveness
Three economic evaluation studies were identified by our search (one each from Colombia, USA and
UK). The studies assessed the cost–effectiveness of various screening strategies involving AFP and/or
USS. Two studies found screening every 6 months using both AFP level and USS to be the most cost–
effective strategies in patients with hepatitis B. The third study, which was set in rural Alaska,
reported that restricting USS to patients with elevated AFP was cost–effective compared to USS
alone every 6 months in all patients. It was found to be less costly and less effective than USS alone
every 6 months in all patients.

CONCLUSION
Limited conclusions can be drawn from the results due to the low quality of the identified studies
and the lack of studies for each screening comparison. However, the results suggest favouring USS
and AFP 6-monthly over no intervention or screening >6-monthly for the outcome of disease-specific
mortality. A systematic review published after completion of this review evaluated the benefits and
harms of HCC screening in patients with chronic liver disease (Kansagara 2014). The review identified
two additional observational studies of potential relevance to this review (Tong 2010, Yu 2004). One
study (Tong 2010) compared USS plus AFP versus no screening and the other (Yu 2004) compared
USS versus no screening. In terms of overall survival, both studies reported findings consistent with
the findings of this review, in that screening appears to be beneficial when compared with no
screening.
In an RCT, AFP 6-monthly was not associated with any significant benefit compared with no
intervention (Chen 2003). However, an observational study found that AFP screening was effective in
detecting most HCC tumours at a resectable stage and significantly prolonged survival rates in
people with HBV infection (Mc Mahon 2000): the study evaluated survival rates associated with AFP
screening every 6 months prospectively against survival rates of people with HCC but who had not
undergone screening (historical controls).
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There were no statistically significant differences in the number of new cases of HCC detected with
combined 6-monthly screening with USS and AFP compared with no intervention or AFP alone every
6 months. By contrast, there was a trend towards earlier detection in terms of stage and lesion size
and a trend towards reduction in disease-specific mortality with 6-monthly USS and AFP screening
compared with no intervention or >6-monthly screening. However, the GRADE quality of the
evidence was generally low and, at best, moderate, thus indicating that further high-quality research
is required to determine the most effective screening strategy for HCC in people with hepatitis B. In
addition, the study in Sherman 1995 highlighted that “current screening tests have significant falsepositive and false-negative rates” and the importance of taking this into consideration when
deciding upon the cost–benefit of screening for HCC.

Implications for practice
The findings suggest that HCC screening with USS and/or AFP may be of benefit in people with
hepatitis B, although the most clinically effective and cost–effective screening strategy is unclear.
Further research is required to inform clinical practice.

Implications for research
One ongoing study was identified (see the section on Summary of ongoing trial for further details).
Findings from this review are inconclusive in terms of the most effective screening strategy for HCC
in people with hepatitis B. Therefore, more high-quality RCTs are required to confirm which
screening strategies are beneficial. In addition, further direct head-to-head clinical trials are required
to ascertain the relative efficacy of the screening strategies in relation to each other.
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FIGURES AND TABLES
Figure 1: PRISMA Diagram
Records identified through database searching (n=
609)
[CENTRAL = 16
EMBASE = 357
MEDLINE = 195

Additional potentially relevant records identified

WHO Global Health Library regional databases = 39

from other sources (n=11)
[NICE guideline = 2

NHS EED = 2]

Cochrane review = 9]

Records after duplicates removed
(n=466)

Records excluded after

Full-text articles assessed for

abstract and title appraisal

eligibility

(n=432)

(n=34)

Studies included meeting a priori pre specified inclusion criteria
(n=14) [7 studies in 14
publications]

Full-text articles excluded
(n=20)
[Wrong study design

= 12

Wrong population = 6
Wrong interventions = 2]
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SUMMARY OF INTERVENTIONS EVALUATED IN IDENTIFIED CLINICAL STUDIES
Study

Study design

Intervention(s)

Comparator(s)

Sample size

Follow up

Chen 2003

RCT

AFP 6-monthly

No screening

5561

Mean 62.2
±17.2 months

Han 2013

Prospective
cohort

AFP & USS ≤6
months

USS and AFP
screening >6
months

400

Not specified;
>1 year

Sherman
1995

Prospective
cohort described
as RCT

AFP + USS 6monthly

AFP alone 6monthly

1069

Mean follow up
26 months
(range 6 to 60
months)

Zhang
2004

RCT

AFP + USS 6monthly

No screening

19 200

5 years

Summaries of included clinical studies
Study reference
Study design
Objective(s)

Participant
characteristics

Characteristic
Number of people randomized
Number lost to follow up
Gender
Mean age±SD
Ethnicity
HIV seropositive

Setting/location
Number of sites
Source of study funding

Intervention period (dates or duration)
Length of follow up
Patient recruitment/enrolment

Inclusion criteria
Exclusion criteria
Intervention(s)

Chen 2003
RCT
To investigate the effectiveness of screening for liver
cancer in reducing mortality from the disease in a
high-risk population in China
Intervention
Comparator
P value
3712
1869
0
0
100% male
100% male
41.0±8.8
41.3±8.5
Not stated
Not stated
Not stated
Not stated
Not stated
Not stated
Not stated
Qidong county, Jiangsu Province, China
23 townships
Jiangsu Provincial Health Research Project (1989–
1990), and the National 8th Five-year Key Scientific
Project of P. R. China (1991–1995)
1989–1995
Until 31 December 1995; mean 62.2±17.2 months
The target population comprised 60 000 men aged 30–
59 living in 15 townships. A blood specimen was
obtained from 36 381 of these men, and tested for
AFP and HBsAg by reversed passive haemagglutination
(R-PHA). Results showed that 4680 individuals were
HBsAg-positive.
Males aged 30–59 who were HBsAg-positive
Not stated
The screening group was scheduled to be examined at
6-month intervals with alpha-fetoprotein (AFP) assays,
11

Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
New diagnosis of hepatocellular carcinoma

Disease-specific mortality

All-cause mortality

Lesion or hepatocellular carcinoma size:
<3 cm in diameter
≥3 cm in diameter
Liver cancer stage:

Summary of study conclusion

with follow up of subjects having an abnormal (≥20
μg/L) test.
No further examinations
Not stated
Intervention

Comparator

257 cases;
1341.7 per
100 000
person-years
218 deaths;
1138.1 per
100 000
person-years
353 deaths;
1842.8 per
100 000
person-years
Not stated

117 cases;
1195.6 per
100 000
person-years
109 deaths;
1113.9 per
100 000
person-years
175 deaths;
1788.4 per
100 000
person-years
Not stated

29.6% of
cases were in
stage I,
50.6% in
stage II, and
19.8% in
stage III

6.0% of
cases were
in stage I,
53.0% in
stage II, and
41.0% in
stage III

Overall effect; 95% CI
and P value
P=0.30

P=0.86

Not stated

Some of the cases in
the control group had
been detected at the
time of the enrolment
examination (or soon
thereafter as a
consequence of
suspicious AFP or ALT
findings). After
excluding cases
diagnosed within the
first two months
following the initial
enrolment
examination, only
3.7% of the cases in
group B were in stage
I at diagnosis, a highly
significant difference
(P<0.0001) from the
percentage of stage I
cases in group A
(27.9%). Stage II:
50.8% group A vs
52.8% B; stage III:
21.3% A vs 43.5% B.
Screening with AFP resulted in earlier diagnosis of liver
cancer, but the gain in lead time did not result in any
overall reduction in mortality, because therapy for the
patients found by screening was ineffective. Further
studies using improved methods of screening,
diagnosis and treatment are indicated.
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Cochrane
risk of bias
assessment

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Outcome 1: Liver cancer
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:
Outcome 2: Death
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

High/Low/Unclear
Unclear (not stated)
Unclear (not stated)
Low
Low
and

No
No
No

and

No
No
No

Comments

HIV status not reported

Study reference
Study design
Objective(s)

Han 2013
Prospective cohort
Aimed to demonstrate the effectiveness of a 15-year
hepatocellular carcinoma (HCC) surveillance
programme and to investigate if surveillance interval
of <6 months improves patient survival compared with
an interval >6 months
Intervention
Comparator
P value
219
181
Not stated
Not stated
Male 157 (71.7%)
Male 132 (72.9%) 0.82
Mean±SD
Mean±SD
0.02
56.6±9.0 years
58.6±9.0 years
Not stated
Not stated
Not stated
Not stated
Seoul, Korea
Yonsei University College of Medicine
Supported by a grant from the Korea Healthcare
technology R&D Project, Ministry of Health and
Welfare
1990 to 2005
Not specified (followed over a period >1 year) but
surveillance in the comparator group ranged from 7 to
15 months
10 307 high-risk patients were prospectively followed
with an ultrasonography examination of the liver and
serum AFP measurements over a period >1 year in the
liver clinic of Severance Hospital.
The high-risk patients consisted of those who were
chronically infected by HBV and those who were

Participant
characteristics

Characteristic
Number of people randomized
Number lost to follow up
Gender
Mean/median age
Ethnicity
HIV seropositive

Setting/location
Number of sites
Source of study funding

Intervention period (dates or duration)
Length of follow up

Patient recruitment/enrolment

Inclusion criteria
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Exclusion criteria
Intervention(s)

Comparator(s)

Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

diagnosed with liver cirrhosis of other aetiologies. 400
patients diagnosed with HCC by the surveillance
programme were recruited.
Not stated
When a diagnosis was made during regular
surveillance, based on the AFP determination and
ultrasonography performed every ≤6 months (i.e. USS
and AFP screening at surveillance interval of ≤6
months)
Patients not compliant with the standard surveillance
interval or had other reasons not to follow the
recommended interval, the time gap between the last
surveillance test with negative findings and the HCC
diagnosis was >6 months (i.e. USS and AFP screening
at an interval of >6 months)
Not stated
Intervention

Comparator

Inclusion
based on
diagnosis
5-year
survival
31.4%

Inclusion
based on
diagnosis
5-year
survival
23.3%

Median
survival 33
months
Not stated
≤3 cm: 123
(62.1%)
>3 cm: 75
(37.9%)

Median
survival 24
months
Not stated
≤3 cm:
68 (51.5%)
>3 cm: 64
(48.5%)

Mean±SD
Liver cancer stage:
Tumour staging was performed in accordance with
Japanese tumour–node–metastasis staging.

3.0±1.7 cm

4.0±2.6 cm

Stage 1: 75
(34.2%)
Stage 2: 99
(45.2%)
Stage 3: 28
(12.8%)
Stage 4: 17
(7.8%)

Stage 1: 37
(20.4%)
Stage 2: 78
(43.1%)
Stage 3: 32
(17.7%)
Stage 4: 34
(18.8%)

Summary of study conclusion

Surveillance ≤6 months might be associated with early
detection of HCC and improved survival in a hepatitis
B-endemic area.
7
HBV
Intervention: 166 (75.8%)
Comparator: 123 (68.0%)

New diagnosis of hepatocellular carcinoma

Disease-specific mortality

All-cause mortality
Lesion or hepatocellular carcinoma size:
≤3 cm in diameter
>3 cm in diameter

Newcastle–Ottawa score
Comments

Overall effect; 95%CI
and P value
-

P=0.026

P=0.003

P<0.001
P<0.001
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HCV
Intervention: 38 (17.4%)
Comparator: 38 (21.0%)
HBV and HCV
Intervention: 2 (1.0%)
Comparator: 1 (0.6%)
A ≤6-month interval did not become an independent
factor predicting survival, the authors believed that
the benefit of strict adherence to a 6-month
surveillance interval definitely affected a favourable
tumour stage, but disappeared when factors as the
time of HCC diagnosis, Child–Pugh class, stage, and
HCC treatment were added to the Cox regression
model.
The authors explored possible lead-time bias. The
survival benefit in patients with interval of ≤6 months
was significant compared with interval of >6 months
even after considering lead time with assumed tumour
doubling time of 60 days. With 60 days, lead-time was
calculated as 87 days and 5-year survival in the
intervention group remained higher than the
comparator group (P=0.043). With 120 days, lead-time
was calculated as 175 days and there was no
significant difference between the two groups
(P=0.128).

Study reference
Study design

Objective(s)

Participant
characteristics

Characteristic

Number of people randomized
Number lost to follow up

Sherman 1995
Described as a prospective cohort study, but
participants were randomized to one of two screening
strategies. The study was designed as a feasibility
study, predicated on the design of a planned larger
randomized controlled study to determine if screening
reduced the mortality from HCC. Therefore, after
informed consent was obtained, subjects were
randomized to be screened at 6-month intervals with
either AFP alone or AFP plus US.
To determine the following: (i) the demographics of
chronic HBV carriers in the authors’ area; (ii) the
prevalence, incidence, and mortality of HCC in this
population; and (iii) the sensitivity, specificity, positive
predictive value, and negative predictive value of AFP
and US as screening tests for detection of HCC.
Intervention
Comparator
P value
AFP + USS 6- AFP 6-monthly
monthly
538
531
72 subjects did not return for the first
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Gender
Mean age±SD
Ethnicity

HIV seropositive
Setting/location
Number of sites
Source of study funding

Intervention period (dates or duration)
Length of follow up
Patient recruitment/enrolment

Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
New diagnosis of hepatocellular carcinoma

Disease-specific mortality

follow-up screening visit.
182 subjects withdrew after completing
at least one follow-up visit.
Overall 65% were men (not shown by
group)
Overall 39±12 years
1037 subjects had ethnic origin
recorded: 71% were Asians; 19% were
White of European descent; 3% were
Black; 7% were Middle Eastern or Latin
American.
Not stated
Not stated
Liver Cancer Screening Program in the metropolitan
Toronto area
One
Grants from: The National Research and Development
Program of Health and Welfare Canada and from
Schering Canada, Inc., Montreal, Canada.
Between February 1989 and March 1994
The study was terminated after 60 months; mean
follow up was 26 months (range, 6 to 60 months).
Referred from gastroenterologists and family
physicians. In addition, subjects were recruited
through publicity about the Liver Cancer Screening
Program through newspapers, radio, and television.
Therefore, this study was both population-based (i.e.
the population of asymptomatic HBV carriers with no
evidence of liver disease) and clinic-based (patients
with evidence of liver disease).
Subjects who tested positively for hepatitis B surface
antigen for more than 6 months and who were over
the age of 18 years
Not stated
AFP assay plus high-resolution real-time US
examination of the upper abdomen
AFP assay alone
HIV status not reported
Intervention

Comparator

At first visit:
3 (2
abnormal
ultrasound +
1 abnormal
AFP)
During follow
up: 4 (3
abnormal
ultrasound +
1 abnormal
AFP)

At first visit:
0

Overall effect; 95%CI
and P value
Annual incidence of
HCC in study
population: 470 per
100 000 (192–
747/100 000) per year

During
follow up: 7

Annual disease16

HCC

Overall: 5 (not shown by
group)
1
5

Liver failure
Death unrelated to liver disease
All-cause mortality

Overall: 11 (not shown by
group)
Not stated
Not stated

Lesion or hepatocellular carcinoma size:
<3 cm in diameter
≥3 cm in diameter
Liver cancer stage:
Summary of study conclusion

Cochrane
risk of bias
assessment

specific mortality rate
214/100 000 (27–
401/100 000) per year

-

Not stated
Not stated
Sensitivity and specificity of serum AFP >20 pg/L were
64.3% and 91.4%, respectively. For ultrasonography,
sensitivity was 78.8% and specificity 93.8%.
Conclusions: These data suggest that the incidence
and prevalence of HCC in hepatitis B carriers in this
area, an urban North American setting, are as high as
in countries where hepatitis B is endemic. Current
screening tests have significant false-positive and
false-negative rates, raising questions about the cost–
benefit of screening for HCC in this study population.
High/Low/Unclear
Unclear (not stated)
Unclear (not stated)
Low
Unclear if groups comparable at baseline as not
reported

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Outcome 1: hepatocellular carcinoma
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

Outcome 2: death
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

and

No
No
Low: 72/1069 (7%) did not return for second screening
but subjects who missed the screening appointments
were contacted to determine whether the subject had
withdrawn from study or whether an end-point (i.e.
diagnosis of HCC or death from HCC or any other
cause) had occurred.

and

No

Comments

No
Low: 72/1069 (7%) did not return for second screening
but subjects who missed the screening appointments
were contacted to determine whether the subject had
withdrawn from study or whether an end-point (i.e.
diagnosis of HCC or death from HCC or any other
cause) had occurred.
HIV status not reported

Study reference
Study design

Zhang 2004
RCT
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Objective(s)

Participant
characteristics

Characteristic
Number of people randomized
Number lost to follow up
Gender
Mean/median age
Ethnicity
HIV seropositive

Setting/location
Number of sites

Source of study funding
Intervention period (dates or duration)

Length of follow up
Patient recruitment/enrolment

Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
New diagnosis of hepatocellular carcinoma

To assess the effect of biannual screening with a
combination of AFP and ultrasonography on
hepatocellular carcinoma (HCC) mortality in the
people at increased risk in urban Shanghai
Intervention
Comparator
P value
9757
9443
58.2% compliance
None reported
to screening
Male 5869
Male 5979
Reported as
“balanced”
Female 3504
Female 3464
Mean 42 years
Mean 41 years
Reported as
“balanced”
Not stated
Not stated
Not stated
Not stated
Shanghai, China
Cooperating with the doctors in primary care centres,
the authors selected more than 300 factories,
enterprises and schools in the Shanghai urban district
Not stated
Recruitment from January 1993 to December 1995,
stopped screening in December 1997 and followed
participants up until January 1998
5 years
On the basis of previous studies people aged 35 to 59
years and with serum evidence of HBV infection or a
history of chronic hepatitis have an increased risk for
HCC and were eligible for this study. Cooperating with
the doctors in primary care centres, the authors
selected more than 300 factories, enterprises and
schools in the Shanghai urban district from which
19 200 subjects were recruited (384 refused screening)
into the study programme from 1993 to 1995.
Shanghai urban residents aged 35–55 years and with
serum evidence of HBV infection or a history of
chronic hepatitis
Known history of HCC, or other malignant diseases, or
serious illness
Screening with serum AFP and real-time ultrasound
every 6 months
Subjects in the control group received no intervention,
and continued to use health-care facilities as usual
Not stated
Intervention

Comparator

86 (71 cases
of HCC
detected by
screening, 3
interval cases
and 12 cases
diagnosed in

67

Overall effect; 95% CI
and P value
Rate ratio 1.37 (0.99
to 1.89)

18

Disease-specific mortality

All-cause mortality
Lesion or hepatocellular carcinoma size:
<3 cm in diameter
≥3 cm in diameter
The diameter of a tumour <5 cm was empirically
defined as small HCC:

the nonresponder
group)
32 deaths
from HCC

54 deaths
from HCC

Rate ratio 0.63 (0.41
to 0.98)

1-year
survival rate
65.9%

1-year
survival rate
31.2%

P<0.01

5-year
survival rate
46.4%

No patients
survived
more than 5
years
Not stated
Not stated

Not stated
Not stated

39/86
(45.3%)
Liver cancer stage:
Using the HCC staging system of China (Tang 1989)

Stage 1:
52/86
(60.5%)
Stage 2:
12/86
(13.9%)
Stage 3:
22/86
(25.6%)

0/67
(0%)
Stage 1:
0/67
(0%)
Stage 2:
25/67
(37.3%)
Stage 3:
42/67
(62.7%)

-

P<0.01
P<0.01 for all stages

40/67
(46.5%)
underwent
resection
Summary of study conclusion

Cochrane
risk of bias
assessment

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:

Other bias:

5/67
(7.5%)
underwent
resection
The study proved that biannual screening of a high-risk
population with serum AFP and ultrasound can reduce
HCC mortality after 5-year follow up. It is therefore
recommended that screening for HCC be considered
to reduce HCC mortality in an increased risk
population.
High/Low/Unclear
Unclear – Simple cluster sampling using every
“factory”, “enterprise” or “school” as a unit
Unclear – details on method of allocation concealment
are not available
Low – all of the study’s pre-specified (primary and
secondary) outcomes that are of interest in the review
have been reported in the pre-specified way
Low

19

Outcome 1: death
Blinding
of
participants
personnel:
Blinding of outcome assessors:

and

Incomplete outcome data:
Outcome 2
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:
Comments

Unclear – details on level of masking implemented in
the study are not available
Unclear – details on level of masking implemented in
the study are not available
No

and

Number HBsAg+
Screening: 6071
Control: 6027
Number HBsAg+ and history of hepatitis
Screening: 25 208
Control: 2644
Number with a history of hepatitis
Screening: 794
Control: 772
The incidence of HCC was higher in the screening
group than in the control group, which may be
attributable to the lead-time of screening over
diagnosis. The lead time was estimated to be 0.5
years.
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GRADE SUMMARY OF FINDINGS
AFP 6-monthly versus no intervention
Quality assessment
Number of
participant
s (studies)
Follow up

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Quality

AFP
6-monthly

No
interventio
n

Relativ
e (95%
CI)

Assumed
risk

Correspondin
g risk

No
interventio
n

AFP
monthly

6-

New diagnosis of hepatocellular carcinoma
5581
(1 study
Kim 2007)
Mean 5.2
years

RCT

no serious
inconsiste
ncy

no serious
indirectness

serious
imprecision

undetecte
d

257/3712
(6.9)

117/1896
(6.2)

OR 1.13
(0.90 to
1.42)

62 per 1000

69 per 1000
(from 56 to
85)

⊕⊕⊕⊝
MODER
ATE

no
serious
risk of
bias

no serious
inconsiste
ncy

no serious
indirectness

serious
imprecision

undetecte
d

218/3712
(5.9)

109/1896
(5.7)

OR 1.02
(0.81 to
1.30)

57 per 1000

59 per 1000
(from 47 to
73)

⊕⊕⊕⊝
MODER
ATE

no
serious
risk of
bias

no serious
inconsiste
ncy

no serious
indirectness

serious
imprecision

undetecte
d

353/3712
(9.5)

175/1896
(9.2)

OR 1.03
(0.85 to
1.25)

92 per 1000

95 per 1000
(from 80 to
113)

⊕⊕⊕⊝
MODER
ATE

no
serious
risk of
bias

1

Disease-specific mortality
5581
(1 study
Kim 2007)
Mean 5.2
years

RCT

1

All-cause mortality
5581
(1 study
Kim 2007)
Mean 5.2
years

RCT

1

1

Imprecision downgraded because of wide confidence interval
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Quality assessment
Number of
participant
s (studies)
Follow up

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Quality

USS and
AFP 6monthly

AFP 6monthly

Relativ
e (95%
CI)

Assumed
risk

Correspondin
g risk

AFP 6monthly

USS and AFP
6-monthly

7/538 (1.3)

7/531 (1.3)

OR 0.99
(0.34 to
2.83)

13 per 1000

13 per 1000
(from 5 to
36)

New diagnosis of hepatocellular carcinoma
1069
(1 study
Sherman
1995)
Mean 2.2
years

RCT

no
serious
risk of
bias

no serious
inconsiste
ncy

no serious
indirectness

very
serious
imprecision
1

undetecte
d

⊕⊕⊝⊝
LOW

USS and AFP 6-monthly versus AFP 6-monthly
1

Imprecision downgraded because of wide confidence interval
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USS and AFP 6-monthly versus no intervention
Quality assessment
Number of
participant
s (studies)
Follow up

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Quality

USS and
AFP 6monthly

No
interventio
n

Relativ
e (95%
CI)

Assumed
risk

Correspondin
g risk

No
interventio
n

USS and AFP
6-monthly

New diagnosis of hepatocellular carcinoma
19 200
(1 study
Zhang
2004)
5 years

RCT

no
serious
risk of
bias

no serious
inconsiste
ncy

no serious
indirectness

serious
imprecision

undetecte
d

86/9757
(0.9)

67/9443
(0.7)

OR 1.24
(0.90 to
1.71)

7 per 1000

9 per 1000
(from 6 to
12)

⊕⊕⊕⊝
MODER
ATE

no serious
inconsiste
ncy

no serious
indirectness

serious
imprecision

undetecte
d

32/9757
(0.3)

54/9443
(0.6)

OR 0.57
(0.37 to
0.89)

6 per 1000

3 per 1000
(from 2 to
5)

⊕⊕⊕⊝
MODER
ATE

no serious
indirectness

very
serious
imprecision

undetecte
d

39/86
(45.3)

0/67 (0.0)

OR 112
(6.73 to
1872)

No estimate
because of
0 events in
control
group

No estimate
because of 0
events in
control group

⊕⊕⊝⊝
LOW

1

Disease-specific mortality
19 200
(1 study
Zhang
2004)
5 years

RCT

no
serious
risk of
bias

1

Lesion or hepatocellular carcinoma size <5 cm
19 200
(1 study
Zhang
2004)
5 years

RCT

no
serious
risk of
bias

no serious
inconsiste
ncy

1

1

Imprecision downgraded because of wide confidence interval
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USS and AFP ≤6-monthly versus USS and AFP >6-monthly
Quality assessment
Number of
participant
s (studies)
Follow up

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Quality

USS and
AFP 6monthly

No
interventio
n

Relativ
e (95%
CI)

Assumed
risk

Correspondin
g risk

USS and
AFP >6monthly

USS and AFP ≤
6-monthly

Disease-specific mortality
400
(1 study
Chen 2003)
5 years

Prospe
ctive
cohort

very
serious
risk of
1
bias

no serious
inconsiste
ncy

no serious
indirectness

serious
imprecision

undetecte
d

148/219
(67.6)

139/181
(76.8)

OR 0.63
(0.40 to
0.98)

768 per
1000

676 per 1000
(from 570 to
764)

⊕⊝⊝⊝
VERY
LOW

serious
imprecision

undetecte
d

123/219
(56.2)

68/181
(37.6)

OR
2.13*
(1.42 to
3.18)

376 per
1000

562 per 1000
(from 461 to
657)

⊕⊕⊝⊝
LOW

serious
imprecision

undetecte
d

75/219
(34.2)

64/181
(35.4)

OR 0.95
(0.63 to
1.44)

354 per
1000

342 per 1000
(from 256 to
441)

⊕⊝⊝⊝
VERY
LOW

2

Lesion or hepatocellular carcinoma size <3 cm in diameter
400
(1 study
Chen 2003)
Unclear

Prospe
ctive
cohort

very
serious
risk of
1
bias

no serious
inconsiste
ncy

no serious
indirectness

2

Lesion or hepatocellular carcinoma size ≥3 cm in diameter
400
(1 study
Chen 2003)
Unclear

Prospe
ctive
cohort

very
serious
risk of
1
bias

no serious
inconsiste
ncy

no serious
indirectness

2

1

The risk of bias has been downgraded because of the increased risk of bias linked to the study designs.
Imprecision downgraded because of wide confidence interval
*
Upgraded because of large effect size
2
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Summaries of included economic studies
Study ID

Study methods

Gounder
2013,
Alaska,
USA

Study
design/
model:

Perspective:
Costs:

Outcomes:

Limitations

The study compared the cost
per life-year gained (LYG) of
two hepatocellular carcinoma
(HCC) screening strategies in
males aged >40 years and
females aged >50 years with
chronic hepatitis B.
The two strategies were
ultrasound in all patients every
6 months or using ultrasound
only in patients with alphafetoprotein (AFP) level >10
ng/mL.
The number of AFP
measurements and personyears follow up for persons
with chronic hepatitis B in the
Alaska Native health system
were collected as AFP is
routinely measured every 6
months to screen for HCC since
1982.
Not stated

Incremental cost

Incremental effects

Cost–effectiveness

Uncertainty

Incremental costs
were not reported.

Incremental benefit
was not reported.

Ultrasound alone:
US$ 15 300 per LYG

No sensitivity
analysis was
reported.

Ultrasound alone:
US$ 1.2 million

Ultrasound alone: 78
years LYG

Ultrasound
following AFP:
US$ 422 000

Ultrasound following
AFP: 33 LYG

Ultrasound
following AFP: US$
12 700 per LYG

Costs were calculated using
2012 Medicare rates for
ultrasound and alphafetoprotein.
Life-years gained
25

A discount rate of 3% was
used.

Study

Study methods

Romero
2010,
Colombi
a

Study design/
model:

A Markov model was used to
simulate two cohorts, one
under a surveillance
programme through the
combined use of AFP and
ultrasound every 6 months and
another with the current
monitoring scheme with a time
horizon of 30 years and age of
onset of 30 years.

Perspective:

Colombian third party payer

Costs:

Details of costs calculation and
year were not reported.
Deaths and life-years gained
(LYG).

Outcomes:

Study

Study methods

Coon
2008,
UK

Study design/
model:

Limitations

Incremental cost

Incremental
effects

Cost–effectiveness

Uncertainty

Details of what
the current
monitoring
scheme involved
were not stated.
Outcomes with
current
monitoring
scheme and
incremental
effectiveness of
surveillance were
not reported.

Incremental costs
were not reported.

Surveillance
arm:
688 LYG

Incremental cost–
effectiveness ratio (ICER)
of US$ 670 per LYG

It was reported that
screening remains
cost–effective
across sensitivity
analyses.
However, type of
sensitivity analysis
conducted was not
reported.

Incremental cost

Incremental
effects

Cost–effectiveness

Uncertainty

Annual AFP triage:
£2106

0.211

£10 200 per QALY

0.099

£12 700 per QALY

Univariate
sensitivity analysis
identified age at
diagnosis an
important variable.

Limitations

A Markov model, was
used to evaluate cost–
effectiveness of
surveillance for
hepatocellular

Surveillance arm:
US$ 1 495 548
Routine
management:
US$ 798 714

6-monthly AFP
triage: £1300

26

Perspective:
Costs:

carcinoma (HCC)
in individuals with
cirrhosis. Separate
cohorts with cirrhosis
were simulated
according to etiology
(alcoholic liver disease,
hepatitis B or hepatitis
C). Results were also
combined to
approximate a mixedetiology population.
Comparisons were
made between no
surveillance and a
variety of surveillance
algorithms using AFP
assay and/or ultrasound
(US) at 6- and 12monthly intervals.
Results are presented
for the hepatitis B virus
cohort. Parameter
estimates were
obtained from
comprehensive
literature reviews.
UK NHS perspective

6-monthly AFP +
US: £1300

0.048

£26 800 per QALY

Also, when
sensitivity of US
was increased it
became more cost–
effective than AFPtriage. The model
was also extremely
sensitive to
discount rates
used. Probabilistic
sensitivity analysis
showed that the
option most likely
to be cost–effective
at willingness to
pay threshold of
£30 000 was
6-monthly AFPtriage.

Cost data were
obtained from national
(UK NHS;
Department of Health,
2005) sources,
supplemented by data
from a UK-based
observational study of
27

Outcomes:

patients with hepatitis C
virus (Wright et al.
2006). Historical values
were inflated to 2004
prices.
Costs were discounted
at a rate of 3.5% per
year.
Quality-adjusted lifeyears (QALYs) which
were discounted at a
rate of 3.5% per year.
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Summary of ongoing trial
Status
(location)

Date of first
enrolment

Population

Intervention

Comparator

Primary
outcome

US alone

Cost–
effectiveness of
screening tests,
tumour sizes,
resection rates,
and survival
rates

(http://apps.who.int/trialsearch/Trial.aspx?Trial ID=NCT00912847)
Study has
been
completed
(Hong Kong)

October
1997

HBV carriers
between age 40 and
70 years

Intervention 1
high sensitivity AFP
Intervention 2
AFP + US
Intervention 3
AFP alone
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Appendix 1: Search strategies
Ovid MEDLINE(R) In-Process and other non-indexed citations and Ovid MEDLINE(R)

1

exp Hepatitis B/ (45665)

2

Hepatitis B virus/ (19734)

3

Hepatitis B antibodies/ (8465)

4

exp Hepatitis B antigens/ (26790)

5

exp Hepatitis D/ (1984)

6

Hepatitis delta antigens/ (593)

7

Hepatitis delta virus/ (1705)

8

(hepatitis adj2 (B or D or delta)).ti,ab. (61097)

9

((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. (30225)

10

(anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. (22298)

11

or/1-10 (82070)

12

exp alpha-Fetoproteins/ (13882)

13

(alpha-fetoprotein* or alfa-fetoprotein* or alpha-foetoprotein* or alfa-foetoprotein* or alpha-

fetalprotein* or alfafetalprotein* or alpha fetoprotein* or alfa fetoprotein* or alpha foetoprotein*
or alfa foetoprotein* or alpha fetalprotein*).ti,ab. (13194)
14

exp Ultrasonography/ (247437)

15

(ecograph* or echograph* or ultrasonograph*).ti,ab. (84654)

16

or/12-15 (316857)

17

Carcinoma, hepatocellular/ (57868)

18

Liver neoplasms/ (107505)

19

(hepatoma* or hepatocarcinoma* or HCC).ti,ab. (51889)

20

((hepatocellular or liver or hepatic or hepato) adj2 (cancer or carcinoma* or neoplasm*)).ti,ab.

(63001)
21

or/17-20 (145105)

22

exp Early diagnosis/ (20457)

23

surveillance.ti,ab,hw. (138366)

24

screen*.ti,ab. (464272)

25

(early and (detect* or diagnos* or stage*)).ti,ab. (434065)

26

or/22-25 (993118)

27

Randomized Controlled Trials as Topic/ (92621)
31

28

randomized controlled trial/ (372787)

29

Random Allocation/ (80352)

30

Double Blind Method/ (125475)

31

Single Blind Method/ (18989)

32

clinical trial/ (487283)

33

clinical trial, phase i.pt. (14113)

34

clinical trial, phase ii.pt. (22676)

35

clinical trial, phase iii.pt. (8888)

36

clinical trial, phase iv.pt. (928)

37

controlled clinical trial.pt. (88303)

38

randomized controlled trial.pt. (372787)

39

multicenter study.pt. (171391)

40

clinical trial.pt. (487283)

41

exp Clinical Trials as topic/ (279618)

42

(clinical adj trial$).tw. (215064)

43

((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw. (129177)

44

PLACEBOS/ (32527)

45

placebo$.tw. (158744)

46

randomly allocated.tw. (16981)

47

(allocated adj2 random$).tw. (19539)

48

or/27-47 (1170198)

49

case report.tw. (204287)

50

letter/ (838906)

51

historical article/ (300733)

52

or/49-51 (1332407)

53

48 not 52 (1140540)

54

exp cohort studies/ (1343264)

55

cohort$.tw. (276426)

56

controlled clinical trial.pt. (88303)

57

epidemiologic methods/ (29710)

58

limit 57 to yr=1966-1989 (11233)

59

exp case-control studies/ (656211)

60

(case$ and control$).tw. (328873)

61

(case$ and series).tw. (121977)

32

62

or/54-56,58-61 (1952461)

63

53 or 62 (2738921)

64

11 and 16 and 21 and 26 and 63 (195)

EMBASE (via OVID)
1 Hepatitis B/ (68793)
2

Hepatitis B virus/ (39186)

3

Hepatitis B virus X protein/ (1005)

4

exp Hepatitis B antibody/ (13505)

5

exp Hepatitis B antigen/ (39078)

6

Delta agent hepatitis/ (2184)

7

Hepatitis delta virus/ (2826)

8

Hepatitis delta antigen/ (483)

9

(hepatitis adj2 (B or D or delta)).ti,ab. (78662)

10

((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. (43626)

11

(anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. (30491)

12

or/1-11 (118509)

13

exp Alpha Fetoprotein/ (23489)

14

(alpha-fetoprotein* or alfa-fetoprotein* or alpha-foetoprotein* or alfa-foetoprotein* or alpha-

fetalprotein* or alfafetalprotein* or alpha fetoprotein* or alfa fetoprotein* or alpha foetoprotein*
or alfa foetoprotein* or alpha fetalprotein*).ti,ab. (15710)
15

exp Echography/ (508787)

16

(ecograph* or echograph* or ultrasonograph*).ti,ab. (107953)

17

or/13-16 (559868)

18

Liver cell carcinoma/ (90353)

19

Liver carcinoma/ (4109)

20

Liver cancer/ (20166)

21

(hepatoma* or hepatocarcinoma* or HCC).ti,ab. (69270)

22

((hepatocellular or liver or hepatic or hepato) adj2 (cancer or carcinoma* or neoplasm*)).ti,ab.

(84986)
23

or/18-22 (145421)

24

Early diagnosis/ (67678)

25

surveillance.ti,ab,hw. (154697)

26

screen*.ti,ab. (588170)

27

(early and (detect* or diagnos* or stage*)).ti,ab. (562185)
33

28

or/24-27 (1257794)

29

Clinical trial/ (834690)

30

Randomized controlled trial/ (343336)

31

Randomization/ (61838)

32

Single blind procedure/ (18199)

33

Double blind procedure/ (115440)

34

Crossover procedure/ (38730)

35

Placebo/ (250936)

36

Randomi?ed controlled trial$.tw. (97408)

37

Rct.tw. (13700)

38

Random allocation.tw. (1335)

39

Randomly allocated.tw. (20238)

40

Allocated randomly.tw. (1937)

41

(allocated adj2 random).tw. (791)

42

Single blind$.tw. (14370)

43

Double blind$.tw. (145782)

44

((treble or triple) adj blind$).tw. (385)

45

Placebo$.tw. (200859)

46

Prospective study/ (248649)

47

or/29-46 (1368546)

48

Case study/ (25622)

49

Case report.tw. (265447)

50

Abstract report/ or letter/ (906026)

51

or/48-50 (1191548)

52

47 not 51 (1330674)

53

exp cohort analysis/ (165722)

54

exp longitudinal study/ (66026)

55

exp prospective study/ (248649)

56

exp follow up/ (791419)

57

cohort$.tw. (390758)

58

exp case control study/ (84183)

59

(case$ and control$).tw. (426423)

60

exp case study/ (25622)

61

(case$ and series).tw. (157883)

34

62

or/53-61 (1834423)

63

52 or 62 (2775417)

64

12 and 17 and 23 and 28 and 63 (357)

Cochrane Databases (CENTRAL & NHS EED)
#1

MeSH descriptor: [Hepatitis B] explode all trees 1897

#2

MeSH descriptor: [Hepatitis B virus] this term only

#3

MeSH descriptor: [Hepatitis B Antibodies] this term only 552

#4

MeSH descriptor: [Hepatitis B Antigens] explode all trees

#5

(hepatitis near/2 (B or D or delta)):ti,ab 4501

#6

("anti HB*" or antiHB* or HBeAg* or "HBe Ag*" or HbsA* or HBcA*):ti,ab

#7

((HBV or CHB or "hep B" or hepB or HDV) not (heart next block)):ti,ab

#8

MeSH descriptor: [Hepatitis D] explode all trees 41

#9

MeSH descriptor: [Hepatitis delta Antigens] this term only

#10

MeSH descriptor: [Hepatitis Delta Virus] this term only 18

#11

(#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10)

#12

MeSH descriptor: [alpha-Fetoproteins] explode all trees 136

#13

(alpha-fetoprotein* or alfa-fetoprotein* or alpha-foetoprotein* or alfa-foetoprotein* or

658

931

1814

1844

3

5017

alpha-fetalprotein* or alfa-fetalprotein* or "alpha fetoprotein*" or "alfa fetoprotein*" or "alpha
foetoprotein*" or "alfa foetoprotein*" or "alpha fetalprotein*" or "alfa fetalprotein*" or
alphafetoprotein*

or

alfafetoprotein*

or

alphafetalprotein* or alfafetalprotein*):ti,ab

alphafoetoprotein*

or

alfafoetoprotein*

or

176

#14

MeSH descriptor: [Ultrasonography] explode all trees

7759

#15

(ecograph* or echograph* or ultrasonograph*):ti,ab

3674

#16

(#12 or #13 or #14 or #15)

#17

MeSH descriptor: [Carcinoma, Hepatocellular] this term only

#18

MeSH descriptor: [Liver Neoplasms] this term only

#19

(hepatoma* or hepatocarcinoma* or HCC):ti,ab 907

#20

((hepatocellular or liver or hepatic or hepato) near/2 (cancer or carcinoma* or

neoplasm*)):ti,ab

10768
1099

1973

2061

#21

(#17 or #18 or #19 or #20)

3116

#22

MeSH descriptor: [Early Diagnosis] explode all trees

#23

(surveillance or screen*):ti,ab

#24

(early and (detect* or diagnos* or stage*)):ti,ab 13097

934

19995

35

#25

(#22 or #23 or #24)

32165

#26

(#11 and #16 and #21 and #25) 19

WHO Global Health Library Regional Indexes
Search terms: ((hepatitis AND (B OR D OR delta)) OR (anti-HB* OR (anti HB*) OR antiHB* OR HBeAg*
OR (HBe Ag*) OR HbsA* OR HBcA* OR HBV OR CHB OR (hep B) OR hepB OR HDV)) AND (alphafetoprotein* OR alfa-fetoprotein* OR alpha-foetoprotein* OR alfa-foetoprotein* OR alphafetalprotein* OR alfa-fetalprotein* OR (alpha fetoprotein*) OR (alfa fetoprotein*) OR (alpha
foetoprotein*) OR (alfa foetoprotein*) OR (alpha fetalprotein*) OR (alfa fetalprotein*) OR
alphafetoprotein*

OR

alfafetoprotein*

OR

alphafoetoprotein*

OR

alfafoetoprotein*

OR

alphafetalprotein* OR alfafetalprotein* OR ecograph* OR echograph* OR ultrasonograph*) AND
(hepatoma* OR hepatocarcinoma* OR HCC OR ((hepatocellular OR liver OR hepatic OR hepato) AND
(cancer OR carcinoma* OR neoplasm*))) AND (surveillance OR screen* OR (early AND (detect* OR
diagnos* OR stage*)))
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PICO 7: Prevention of mother-to-child transmission; a systematic review to identify the
most effective antiviral therapy during the third trimester of pregnancy, to reduce
maternal transmission of HBsAg

BACKGROUND
The World Health Organization (WHO) reports that about 600 000 people die every year due to the
acute or chronic consequences of hepatitis B.1
WHO report that in “highly endemic areas the hepatitis B virus is most commonly spread from
mother to child at birth, or from person to person in early childhood”.1 It is also estimated by the
WHO, that in areas of low endemicity, perinatal or early childhood transmission of hepatitis B virus
(HBV) may be responsible for over a third of chronic infections.1 It is therefore key that the most
effective interventions to prevent mother-to-child transmission of HBV are identified and utilized.
Research has suggested that the babies most likely to become infected are those born to mothers
with very high viraemia, defined as >107 IU/mL.2,3 A potential method to reduce the HBV
transmission in these cases could be for the mother to take an antiviral agent in the last trimester of
her pregnancy.4 The aim of this would be to reduce maternal viraemia and consequently lower the
risk of infection to the infant.4 This rapid review aims to review the clinical and economic evidence
for the use of such antiviral therapies during the third trimester of pregnancy to prevent the
transmission of HBV.

AIM/OBJECTIVE
To conduct a systematic review of the existing evidence to inform the development of WHO
guidelines and identify the most effective antiviral therapy during the third trimester of pregnancy,
to reduce maternal transmission of HBsAg.

METHODS
Narrative review question
What is the most effective antiviral therapy during the third trimester of pregnancy, to reduce
transmission of HBsAg?

PICO question
The inclusion criteria for this review were as follows.
Population
Pregnant women in the third trimester of pregnancy (defined as 27 to 40 weeks gestation) with
chronic hepatitis B (CHB) virus infection (positive for hepatitis B surface antigen [HbsAg] persistently
for more than 6 months) (stratified by hepatitis B e antigen [HbeAg] status). Where studies included
mixed populations they were included only if ≥50% of patients met the definition for CHB and third
trimester of pregnancy.
Intervention(s)
Maternal treatment with the following drugs or drug combinations:

1
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tenofovir;



lamivudine;



telbivudine;



emtricitabine plus tenofovir/tenofovir plus emtricitabine;



entecavir;



adefovir.

Studies including a birth dose hepatitis B vaccine in addition to one of the interventions listed above
were also included.
No restriction on duration of treatment was applied when selecting studies for inclusion in the
review.
Comparison(s)
The interventions listed above versus each other (either as monotherapy or combination therapy),
placebo or no intervention
Outcomes


Newborn (0–9 months) and infant (9–15 months) HBV DNA positivity;



Newborn and infant HBeAg seropositivity;



Newborn and infant HBsAg seropositivity;



Congenital abnormalities;



Adverse events:
o maternal (any);
o infant (any);
o infant (serious adverse events);



Cost–effectiveness.

Study designs and study limits
RCTs, prospective observational studies where there was a control or comparator group and
economic evaluations. Studies were limited to those conducted in humans.

Search strategy
The search comprised searches of, and information from, the following sources:


Section 11.3 (Pregnancy) of the National Clinical Guideline Centre Hepatitis B (chronic) clinical
guideline, June 2013;4



EMBASE via Ovid (Week 41 2012-22/04/14), MEDLINE via Ovid (09/10/14-22/04/14), the
Cochrane Controlled Trials Register (CENTRAL) (inception to 22/04/14), NHS EED (inception to
22/04/14) and WHO Global Index Medicus regional databases (inception to 22/04/14);



WHO International Clinical Trials Registry Platform (ICTRP) database to identify relevant ongoing
clinical trials that when completed may have an impact on the results of this review;



Reference lists of included studies and other systematic reviews identified during database
searches;
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Recommendations from the Guideline Development Group members and other experts in the
field appointed by WHO;



Search strategies will be adapted for each database but in general will combine subject headings
and free text terms for the population and interventions of interest in this review. (For a draft of
the Medline search strategy, please see Appendix 1.)

The search terms that were used covered terms for Hepatitis B AND (pregnancy OR vertical
transmission) AND antivirals [interferon OR peginterferon OR lamivudine OR telbivudine OR
entecavir OR emtricitabine OR tenofovir OR adefovir]. The full search strategies are provided in
Appendix 1.

Conduct of the review
A review of the evidence for clinical effectiveness was undertaken systematically following the
general principles recommended in the PRISMA statement (formerly the QUOROM statement).5 A
review of the evidence for economic evaluations was undertaken following the general principles
recommended by the Centre for Reviews and Dissemination.6 In addition, the final protocol for this
review was prospectively registered on PROSPERO.7
A high-quality recent (search date October 2012) systematic review4 was identified during the
scoping work for this review question. The systematic review was conducted and reported as part of
the National Clinical Guideline Centre Hepatitis B (chronic) clinical guideline published in June 2013.4
The clinical guideline covered the diagnosis and management of chronic hepatitis B in children,
young people and adults. After consulting with the WHO hepatitis B guideline development team, it
was originally planned to use the systematic review published in this NICE guideline as a basis for
this review. However, as the current research progressed, it became apparent that foreign language
studies were excluded from the NICE guideline but are of interest to this review. Two of the
electronic database searches for this review were restricted by date as they were originally intended
to be updates of the searches in the NICE guideline. Therefore, there was the possibility that these
new searches may have missed foreign language studies indexed in these databases prior to October
2012. A pragmatic decision was taken to use the most recent systematic reviews for each treatment
comparison of interest identified during the new searches to identify any potential missing foreign
language studies from this review.
Titles and abstracts of studies identified by the search process were independently assessed by two
reviewers for inclusion. Two reviewers then independently assessed the full text of the trials
identified during the abstract assessment stage for final inclusion and any differences in opinion
were arbitrated by a third reviewer.
Studies were not restricted based on language of publication. Data extraction and quality
assessment of the studies published in Chinese were organized by WHO.
A PRISMA flow diagram detailing the numbers of studies at each stage of the study selection process
can be found in the section on Figures and tables.8

Quality appraisal
Randomized controlled trials were assessed using the updated risk of bias tool developed by the
Cochrane Collaboration (March 2011).9 Cohort studies, case–control studies and any other nonrandomized studies included were assessed using the Newcastle–Ottawa Scale.10 Quality assessment
of the studies published in Chinese was organized via WHO.
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The results of the quality assessment for each study can be found in the study summary tables
presented in the section on Summaries of included studies.

Data extraction
Data was extracted by one reviewer and validated by a second using a standardized data extraction
form. Discrepancies in the data extracted by the two reviewers were resolved through discussion,
with involvement of a third reviewer where necessary.
Data from intention-to-treat (ITT) analyses were extracted where possible. For the purpose of this
review, ITT was defined as patients being analysed in the treatment group they were allocated to at
randomization regardless of whether they received a different intervention, withdrew or were lost
to follow up.
Data extraction of the studies published in Chinese was organized via WHO.
The data collection tables for the clinical studies are presented in the section on Summaries of
included studies, and the tables for the economic studies are presented in the section on Summaries
of included economic studies.

GRADE process
The quality of the body of evidence for each treatment comparison for each of the clinical outcomes
was assessed using Grading of Recommendations Assessment, Development and Evaluation
methodology (GRADE).11 The overall quality of the evidence for each outcome has been assessed as
high, moderate, low or very low. The GRADE assessment for the clinical outcomes is reported in the
section on GRADE summary of findings.

Data synthesis
The clinical and economic findings for each study are presented in the sections mentioned above. In
addition, where appropriate, meta-analysis was conducted to estimate a summary measure of effect
on relevant outcomes based on ITT analyses.
Standard pair-wise meta-analysis was conducted when more than one RCT was identified for
inclusion for any pair of treatments under investigation. This was carried out using a fixed effects
model with the Mantel–Haenszel method.12 Sensitivity analysis was conducted using a random
effects model with the Der Simonian and Laird method. The model with best-fit for each individual
outcome has been chosen for the reporting of the results.13 Odds ratio has been used as the
summary statistic.
Subgroup analyses were planned a priori in the event sufficient suitable data and were specified for
the following:


people with HIV infection;



infants receiving birth dose hepatitis B vaccine;



infants receiving hepatitis B immunoglobulin;



infants receiving both hepatitis B vaccine and immunoglobulin.
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RESULTS
The searches identified a total of 315 citations, of which 35 were duplicates. In total, 280 titles and
abstracts were appraised and 235 of them were subsequently excluded. The remaining 45 full-text
articles were appraised and six of them were excluded (five did not meet the review question
interventions of interest and one was of the wrong study design). The 39 articles identified as
suitable for inclusion14–53 comprised 35 studies; four studies were published in duplicate (three were
abstracts and full texts, one was 2 abstracts for the same study).
The studies included in this review included all six of those included in the relevant section of the
NICE clinical guideline. In addition, two systematic review papers were used to identify additional
foreign language studies that our searches may have otherwise missed.54,55 One of the reviews
compared lamivudine versus no intervention,54 and the second compared telbivudine versus no
intervention.55 The searches described in the two systematic review papers identified an additional
13 studies to those already identified. In total, 18 foreign language studies have been included; all
were reported in Chinese.
The 35 studies that met the inclusion criteria for this review consisted of 12 RCTs, 19 observational
studies (non-RCTs) and four economic evaluations. Five studies were included in the results but
could not be included in the analyses (one study reported only on hepatic flare, a maternal adverse
event;32 the remaining four studies did not present data suitable for inclusion in the
analyses28,33,34,37).
Of the 12 RCTs, 11 compared lamivudine versus placebo or no treatment and one compared
telbivudine versus no treatment. The 19 observational studies included studies comparing
telbivudine versus no treatment and lamivudine versus no treatment. There was a three-arm
observational study that compared tenofovir versus lamivudine versus no treatment. The study was
originally designed to compare lamivudine versus no treatment but, due to safety concerns arising
while the trial was ongoing, the antiviral evaluated was changed to tenofovir. Results were reported
for tenofovir versus no treatment, lamivudine versus no treatment and tenofovir versus lamivudine.
In addition, there was one three-arm observational study that compared telbivudine versus
lamivudine versus no treatment. A summary of the interventions evaluated in the studies identified
is presented in the section on Summary of interventions Evaluated in identified studies.
There were no studies identified for the subgroup of people with HIV. In addition, there were
insufficient data to perform subgroup analyses based on the administration of birth dose of hepatitis
B vaccine and/or hepatitis B immunoglobulin (HBIG). The majority of studies included the
administration of both hepatitis B vaccine and HBIG to the infants, although there were some
studies where it was unclear and a few where only one was given, not both. A summary of the use of
birth dose vaccine and neonatal HBIG is presented in the section on Summary of neonatal hepatitis B
vaccine and HBIG use in identified studies.

Lamivudine versus no intervention or placebo
Data were available for all outcomes; a summary of the findings is reported in a narrative format
below.
Newborn HBV DNA positivity
Seven RCTs14,16–19,21,24 and one non-RCT29 reported suitable data for inclusion in this outcome
assessment. Analysis of the RCTs demonstrate a statistically significant difference in favour of
treatment with lamivudine versus no intervention or placebo (OR 0.25, 95% CI: 0.16 to 0.37). GRADE
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quality score was rated as high. The non-RCT results support the findings from the RCTs (OR 0.03,
95% CI: 0.00 to 0.46); GRADE score was moderate.
Infant HBV DNA positivity
Four RCTs14,17,19,21 and one non-RCT36 reported data on lamivudine versus no treatment or placebo
for infant HBV DNA positivity. The meta-analysis of the RCTs result in a statistically significant
difference in favour of lamivudine versus no intervention or placebo (OR 0.19, 95% CI: 0.11 to 0.35).
The GRADE score was high. The non-RCT supported the findings from the RCTs (OR 0.06, 95% CI:
0.00 to 1.36) but is associated with a very low GRADE rating.
Newborn HBeAg seropositivity
Data for three RCTs16,20,24 were available for this outcome. The results demonstrate no significant
difference between lamivudine and no intervention or placebo in newborn HBeAg seropositivity (OR
0.83, 95% CI: 0.37 to 1.87). The GRADE score was low.
Infant HBeAg seropositivity
One RCT15 reported infant HBeAg seropositivity for lamivudine versus placebo. The results are
associated with a large amount of uncertainty and very low GRADE rating. The results suggest no
significant difference between lamivudine versus placebo (OR 1.00, 95% CI: 0.13 to 7.89).
Newborn HBsAg seropositivity
Eight RCTs14,16–21,24 and three non-RCTs29,41,36 reported suitable data for this outcome. Meta-analysis
of the RCT data and meta-analysis of the non-RCT data both demonstrate a statistically significant
difference favouring treatment with lamivudine versus no intervention or placebo (RCT: OR 0.35,
95% CI: 0.18 to 0.67, non-RCT; OR 0.40, 95% CI: 0.27 to 0.61). The RCT evidence is associated with a
moderate GRADE score and the non-RCT data with a very low score.
Infant HBsAg seropositivity
Six RCTs14,16,17,20,21,23 and one non-RCT36 reported suitable data for this outcome. The meta-analysis of
the RCTs demonstrates a statistically significant benefit for lamivudine versus no intervention or
placebo (OR 0.22, 95% CI: 0.13 to 0.37). The results of the non-RCT are consistent with the RCTbased results although not statistically significant (OR 0.06, 95% CI: 0.00 to 1.06). The GRADE score
for the RCTs was high, and for the non-RCT was very low.
Congenital abnormalities
One RCT14 and two non-RCTs29,36 reported on congenital abnormalities. The results are associated
with wide confidence intervals and low/very low GRADE scores and so should be interpreted with
caution. The results demonstrate no statistically significant difference between lamivudine and no
intervention or placebo (RCT: OR 5.46, 95% CI: 0.26 to 116.25, non-RCTs: OR 0.32, 95% CI: 0.01 to
7.94).
Maternal adverse events (any)
Two RCTs14,18 and one non-RCT29 reported data for this outcome. The results suggest no significant
difference in maternal adverse events (any) between lamivudine and no intervention or placebo
(RCT: OR 0.94, 95% CI: 0.35 to 2.55, non-RCTs: OR 1.28, 95% CI: 0.56 to 2.94). The GRADE score is
low for the RCT data and very low for the non-RCT data.
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Infant adverse events (any)
One RCT14 reported data on infant adverse events (any). The results suggest no significant difference
between lamivudine versus placebo (OR 0.85, 95% CI: 0.34 to 2.16). The GRADE quality rating for this
analysis is low.
Infant serious adverse events
One RCT14and one non-RCT29 reported data on infant serious adverse events. The results suggest no
significant difference between lamivudine versus no intervention or placebo (RCT: OR 1.83, 95% CI:
0.42 to 8.05, non-RCTs: OR 1.12, 95% CI: 0.10 to 12.56). GRADE score for the RCT is low and for the
non-RCT very low.

Telbivudine versus no intervention or placebo
Data were available for all outcomes; a summary of the findings is reported in a narrative format
below.
Newborn HBV DNA positivity
Seven non-RCTs25,26,39,41,42,44,45 were included for this outcome. The results demonstrate a statistically
significant difference in favour of treatment with telbivudine versus no treatment (OR 0.11, 95% CI:
0.05 to 0.25). The GRADE score is moderate.
Infant HBV DNA positivity
Four non-RCTs26,41,42,45 reported on infant HBV DNA positivity for telbivudine versus placebo. The
results demonstrate a statistically significant benefit with telbivudine versus no treatment (OR 0.07,
95% CI: 0.02 to 0.25). The GRADE score is moderate.
Newborn HBeAg seropositivity
Two non-RCTs27,41 reported newborn HBeAg seropositivity for telbivudine versus no treatment. Odds
ratio could not be calculated as one study demonstrated 100% event rates in both groups. The
second study reported similar event rates for both groups (31.4% vs 32.6% for telbivudine versus no
treatment). The results for this outcome should be interpreted with caution as the data included are
from non-RCT studies. In addition, the GRADE score is very low.
Infant HBeAg seropositivity
One non-RCT41 reported on telbivudine versus no treatment and demonstrates no statistical
difference in Infant HBeAg seropositivity rates (OR 0.09, 95% CI: 0.00 to 1.70). The GRADE score is
very low.
Newborn HBsAg seropositivity
There was one RCT38 and 10 non-RCTs25–27,31,38,39,41–44 reporting data on newborn HBsAg
seropositivity. The non-RCTs demonstrate a statistically significant difference in favour of telbivudine
versus no treatment (OR 0.47, 95% CI: 0.36 to 0.61) while the findings from the RCT did not reach
statistical significance (OR 0.34, 95% CI: 0.06 to 1.94). However, the GRADE score for the non-RCT
evidence is very low, and for the RCT is low.
Infant HBsAg seropositivity
Five non-RCTs26,41,43,44,45 reported on infant HBsAg seropositivity versus no treatment. The results
demonstrate a statistically significant benefit with telbivudine versus no treatment (OR 0.07, 95% CI:
0.02 to 0.24). The GRADE score is moderate.
7|P age

WHO/HIV/2015.38
© World Health Organization 2015
Congenital abnormalities
Data were available from three non-RCTs30,39,41 demonstrating no events with either telbivudine or
no treatment. The GRADE score is very low.
Maternal adverse events (any)
There were four non-RCTs26,43,44,45 that reported suitable data for inclusion for this outcome. Results
demonstrate a non-significant difference between telbivudine and no treatment (OR 3.55, 95% CI:
0.75 to 16.86). However, the GRADE score is very low.
Infant adverse events (any)
Data were available for one RCT38 and six non-RCTs27,29,42–45 for this outcome. The results
demonstrate no significant difference between telbivudine versus placebo or no treatment (1 RCT:
OR 0.81, 95% CI: 0.26 to 2.49, 6 non-RCTs: OR 0.80, 95% CI: 0.32 to 1.99). The GRADE score is low for
the RCT and very low for the non-RCTs.
Infant serious adverse events
One non-RCT41 reported data for this outcome. There were a total of 89 infants analysed and 0
events in both the telbivudine and no treatment groups. The GRADE score for the evidence for this
outcome is very low.

Tenofovir versus no treatment
One observational study reported on tenofovir versus no treatment.40 The study reported data for
only one outcome of interest to this review – infant HBsAg seropositivity.
Infant HBsAg seropositivity
The results for tenofovir versus no treatment for infant HBsAg seropositivity are associated with a
very low-quality GRADE score and so should be interpreted with caution. The results demonstrate no
significant difference between tenofovir versus no treatment (OR 1.37, 95% CI: 0.11 to 70.11).

Tenofovir versus lamivudine
One observational study reported on tenofovir versus lamivudine.40 The study reported data for only
one outcome of interest to this review – infant HBsAg seropositivity.
Infant HBsAg seropositivity
The results for tenofovir versus lamivudine for infant HBsAg seropositivity are associated with a large
amount of uncertainty and very low-quality GRADE score so should be interpreted with caution. The
results demonstrate no significant difference between tenofovir versus lamivudine (OR 2.79, 95% CI:
0.11 to 70.11).

Telbivudine versus lamivudine
One observational study reported on telbivudine versus lamivudine.31 The study reported data for
only one outcome of interest to this review – newborn HBsAg seropositivity.
Newborn HBsAg seropositivity
The one study included for this outcome included a larger proportion of people in the telbivudine
group compared with the lamivudine group (257 infants vs 52 infants). The results demonstrate no
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statistical difference between telbivudine and lamivudine (OR 1.27, 95% CI: 0.58 to 2.77). However,
the GRADE score is very low.

Cost–effectiveness
A total of four economic evaluations were identified by our search (three USA and one Taiwan).46–49
Only one study included more than one antiviral therapy, namely lamivudine, tenofovir and
telbivudine, and reported tenofovir as being the most cost–effective antiviral administered. All the
studies included lamivudine as a comparator, with comparisons against: no antiviral therapy; HBIG;
and two other antiviral therapies. All studies showed that a combination of maternal and neonatal
prophylaxis is either cost-saving or cost–effective when compared to neonatal prophylaxis alone in
preventing vertical transmission of hepatitis B.

CONCLUSION
The results suggest maternal treatment with either lamivudine or telbivudine during the third
trimester of pregnancy may be clinically effective and cost–effective in reducing vertical
transmission of hepatitis B infection when compared with no treatment or placebo. However, there
was only one outcome with a high GRADE score to support this conclusion. The outcome was
newborn HBV DNA positivity for lamivudine versus no intervention or placebo and demonstrates a
statistically significant benefit in favour of treatment with lamivudine. The other outcomes
associated with statistically significant differences are as follows:
Lamivudine versus no intervention or placebo:


Infant HBV DNA positivity;



Newborn HBsAg seropositivity;



Infant HBsAg seropositivity.

Telbivudine versus no intervention or placebo:


Newborn HBV DNA positivity;



Infant HBV DNA positivity;



Newborn HBsAg seropositivity;



Infant HBsAg seropositivity.

In general, the quality of the evidence from the included studies was unclear, which is reflected in
the generally low GRADE scores. Data were also extremely limited for the comparisons of the
antivirals versus each other. In addition, we only identified suitable data for three different
antivirals: lamivudine, telbivudine and tenofovir. Conclusions should be drawn with extreme caution
on the efficacy of tenofovir as only one observational study was identified and the quality of the
evidence was very low. In addition, caution should be exercised when drawing conclusions on the
relative efficacy of telbivudine versus lamivudine due to the very low GRADE rating of the evidence.

Implications for practice
Hepatitis B vaccine and/or immunoglobulin appear to be widely used in clinical studies for
prevention of vertical transmission of hepatitis B. However, the efficacy of adjuvant maternal
treatment with antivirals in the third trimester of pregnancy is unclear. It is likely that maternal
lamivudine and telbivudine administration during the third trimester of pregnancy could help to
reduce the vertical transmission of hepatitis B infection.
9|P age
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Implications for research
Three ongoing clinical trials have been identified and one completed but unpublished trial. Further
details on these can be found in the section on Summaries of ongoing trials. Findings from this
review suggest that administration of certain antivirals during the third trimester of pregnancy is
likely to reduce vertical transmission of hepatitis B to offspring. However, more high-quality RCTs are
required to confirm which antivirals are beneficial. In addition, further direct head-to-head clinical
trials are required to ascertain the relative efficacy of the antivirals in relation to each other.
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FIGURES AND TABLES
PRISMA diagram

Records identified through database searching (n =
286)

Additional records identified from other sources (n

[CENTRAL = 21

= 29)

EMBASE = 170

[ NICE guideline = 6

MEDLINE = 33

Expert recommendation = 1

WHO Global Health Library regional databases = 59

reference lists of systematic reviews = 22]

NHS EED = 3]

Records after duplicates removed
(n = 280)

Records excluded after

Full-text articles assessed for

abstract and title appraisal

eligibility

(n = 235)

(n = 45)

Studies included meeting a priori pre -

Full-text articles excluded

specified inclusion criteria

(n = 6)

(n = 39 [35 studies in 39
publications])

[Not study type of interest = 1
Not interventions of interest = 5]

Summary of interventions evaluated in identified studies
Study
44
Cao 2011
(non-RCT)
42
Chen 2011
(non-RCT)
25
Chen 2012
(case–control study)
21
Feng 2007

Intervention(s)
Telbivudine 600 mg once daily from week 28 of pregnancy

Comparator(s)
No treatment

Telbivudine 600 mg once daily from week 28 of pregnancy

No treatment

Oral telbivudine 100 mg/day

No treatment

Lamivudine 100 mg once daily from week 28 of pregnancy

No treatment
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40

Greenup, in press
(prospective cohort)
19

Guo 2008
(RCT)
23
Han 2005
(RCT)
28
Han 2010
(non-RCT)
26
Han 2011
(non-RCT)
27
Han GR, 2012
(case–control study)
29
Jiang HX, 2012
(case–control study)
16
Li 2003
(RCT)
22
Li 2006a
(RCT)
30
Liu 2013
(non-RCT)
31
Pan 2012a
(non-RCT)
41
Pan 2012b
(prospective cohort)
24
Shi 2005
(RCT)
18
Shi 2009
(RCT)
32
Tan 2012
(non-RCT)
33
Wu 2013
(non-RCT)
20
Xiang 2007
(RCT)
34
Xiaowen 2011
(RCT)
14
Xu 2009
(RCT)
15
Yang, 2008
(RCT)
43
Yao 2011
(non-RCT)
36
Yu 2012
(prospective cohort)
37
Yuen 2013
(non-RCT)
38

Zhang 2009 (RCT)
17
Zhang 2010a (RCT)
45
Zhang 2010b (non-RCT)
39
Zhou 2011
(case–control study)

From 2007 to 2010: lamivudine 100 mg daily administered
from 32 weeks’ gestation to 4 week postpartum
Late 2010: TDF 300 mg daily administered from 32 weeks’
gestation
Lamivudine 100 mg once daily from week 28 of pregnancy

No treatment

Lamivudine 100 mg once daily from week 28 of pregnancy

No treatment

Telbivudine 600 mg daily during the second or third trimester
of pregnancy
Telbivudine (600 mg per day) starting during weeks 20–32 of
pregnancy
Oral telbivudine 600 mg/day

No treatment

Oral telbivudine 100 mg/day

No treatment

Lamivudine 100 mg orally once daily from week 28 of
pregnancy continued until 30 days after delivery
Lamivudine 100 mg once daily from week 24 of pregnancy

No treatment

Telbivudine 600 mg, once a day, oral

No treatment

Telbivudine 600 mg by mouth daily between gestational
weeks 12 and 30
1. Lamivudine
2. Telbivudine
Lamivudine 100 mg once daily from week 28 of pregnancy

No treatment

Lamivudine 100 mg once daily from week 28 of pregnancy

No treatment

Lamivudine 100 mg once daily was offered from 32 weeks’
gestation until 2–4 weeks after delivery
Telbivudine 600 mg daily from 24 to 33 weeks of gestation

No treatment

Lamivudine 100 mg once daily from week 28 of pregnancy

No treatment

Telbivudine 600 mg per day from week 24–32 of gestation

No treatment

Lamivudine 100 mg orally once daily from week 32 of
pregnancy continued until 1 month after delivery
Oral lamivudine 100 mg/day

Placebo

Telbivudine 600 mg once daily from week 28 of pregnancy

No treatment

Lamivudine 100 mg from the 24th to 32nd week of gestation

No treatment

Lamivudine was given during the third trimester of
pregnancy (dose and exact timing of start of treatment not
reported)
Oral telbivudine 600 mg/day
Lamivudine 100 mg once daily from week 28 of pregnancy
Telbivudine 600 mg once daily from week 28 of pregnancy
Oral telbivudine 600 mg/day

No treatment

No treatment

No treatment
No treatment

No treatment

No treatment
No treatment

No treatment

Placebo

No treatment
No treatment
No treatment
No treatment
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Summaries of included clinical studies
Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details
Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

44

Cao 2011
non-RCT
To evaluate the efficacy of telbivudine treatment on
blocking placenta HBV infection in pregnant women
with HBeAg + HBV DNA high titre
Intervention
Comparator
P value
18

20

0/18
Not reported
Not reported
Not reported
18/18
Not reported
Not reported
Not reported
Not reported
Not reported

0/20
Not reported
Not reported
Not reported
20/20
Not reported
Not reported
Not reported
Not reported
Not reported

Department of Obstetrics and Gynecology, the
Second Hospital of Nanjing City, China
1
Not reported
Not reported
Not reported
HBeAg-positive;
HBV DNA >7.00 log10 copies/mL
Telbivudine 600 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

0/18

1/20

Infant (6–12 months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
Not reported
3/18

Not reported
Not reported
Not reported
2/20

Infant HBsAg seropositivity (6–12 months)
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
0/18
0/20
Not reported
Not reported
Telbivudine treatment in late pregnancy would
reduce mother’s serum HBV DNA and block
intrauterine infection.
4

Newcastle–Ottawa score
Comments

Overall
effect;
95% CI and P
value
RR 0.37 (95% CI
0.02 to 8.51)

RR 1.67 (95% CI
0.31 to 8.87)
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Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery: Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

42

Chen 2011
non-RCT
To investigate the efficacy and safety of telbivudine in
preventing mother-to-infant HBV transmission in HBVinfected pregnant women during late pregnancy
Intervention
Comparator
P value
25

25

0/25
Not reported
Not reported
Not reported
25/25
0/25
Not reported
Not reported
Not reported
Not reported

0/25
Not reported
Not reported
Not reported
25/25
0/25
Not reported
Not reported
Not reported
Not reported

The Second Affiliated Hospital of Medical College of
Shantou University Shantou, China
1
Supported by Science and Technology Planning Project
of Guangdong Province, China (20088030331235)
6 months
Selected pregnant women who asked for care in the
Second Affiliated Hospital of Medical College of
Shantou University from June 2008 to June 2010
HBeAg-positive;
HBV DNA ＞1.0×107 copies/mL;
The fetus has normal development before 28 weeks’
gestation through ultrasound;
Serum HCV and HIV negative;
Without history of threatened abortion;
With a history of chronic hepatitis B more than 2
years;
Has nott received any antiviral treatment;
Whose spouses were not patients with hepatitis B or
hepatitis B virus carriers
Without other complications
Telbivudine 600 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

0/25

4/25

Infant (6–12 months) HBV DNA positivity

0/25

4/25

Overall effect; 95% CI
and P value
RR 0.11 (95% CI 0.01
to 1.96)
RR 0.11 (95% CI 0.01
to 1.96)
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Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
1/25

Not reported
Not reported
5/25

Infant HBsAg seropositivity (6–12 months)

0/25

4/25

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
0/25
0/25
0/25
0/25
Not reported Not reported
Telbivudine appears to be effective and safe in
preventing mother-to-infant HBV transmission and has
no influence on infant development.
5

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding

Length of follow up
Patient recruitment/enrolment details
Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients

RR 0.20 (95% CI 0.03
to 1.59)
RR 0.11 (95% CI 0.01
to 1.96)

25

Chen R, 2012
Case–control study
To investigate the efficacy of telbivudine in blocking
the vertical transmission and the safety observation of
discontinuing treatment time after delivery on mother
infected with HBV, and identify the optimal time to
withdraw the drug.
Intervention
Comparator
P value
75

28

0
Not available
22~36
Not reported
75
Not reported
37~40
Not reported
Not reported
Not reported

0
0
22~36
Not reported
28
Not reported
37~40
Not reported
Not reported
Not reported

The 6th hospital of Traditional Chinese Medicine
University in Zhejiang province, China
1
Funding: Project supported by the Scientific Research
of Health & Medicine of Zhejiang province (Grant no:
20098132 )
3 months (after delivery)
Women came to the hospital for prenatal examination
during June 2009 to June 2011
HBeAg and HBsAg positive
Not reported
Oral telbivudine 100 mg/day
No treatment
Not reported
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Outcome(s)

Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

0

4

Overall effect; 95% CI
and P value
Not reported

5

7

Not reported

Telbivudine is effective in blocking vertical
transmission.
No serious side-effect was identified.
Future research and follow up is needed.
3

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)
Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number
of
people
randomized or included
(if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth
(weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

21

Feng 2007
RCT
To evaluate the effect of interruption of hepatitis B virus
vertical transmission by lamivudine
Intervention
Comparator
P value
0/48

0/42

Not reported
Not reported
Not reported
48/48
Not reported
Not reported
Not reported

Not reported
Not reported
Not reported
42/42
Not reported
Not reported
Not reported

Not reported
Not reported
0/48

Not reported
Not reported
0/42

The Fifth Affiliated Hospital of Zhengzhou University
Zhengzhou, China
1
Not reported
6 months
Selected pregnant women who received antenatal
examination in the Fifth Affiliated Hospital of Zhengzhou
University from January 2004 to June 2006
Serum HBsAg, HBeAg positive;
HBV DNA >1.0 × 106 copies/mL;
The function of liver is normal;
Without hepatitis A, C, D, E;
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Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in
HIV seropositive patients
Outcome(s)

Without threatened abortion, threatened preterm labour
and pregnancy hypertension syndrome;
Have not received any antiviral drug, cytotoxic drug, steroid
hormone drugs and immunosuppressant
Not reported
Lamivudine 100 mg once daily from week 28 of pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

9/48

19/42

Infant (6–12 months) HBV DNA positivity

7/48

16/42

Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
8/48

Not reported
Not reported
17/42

Infant HBsAg seropositivity (6–12 months)

7/48

16/42

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious
events)
Summary of study conclusion

Not reported
0
0
Not reported

Not reported
Not applicable
Not applicable
Not reported

Cochrane
risk of bias
assessment

adverse

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Serological tests
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

RR 0.41 (95% CI 0.20 to
0.86)
RR 0.38 (95% CI 0.17 to
0.84)

Lamivudine treatment in late pregnancy would reduce the
mother’s serum HBV DNA and block intrauterine infection.
Lamivudine treatment is effective and safety.
High/Low/Unclear
High
High
Unclear
Unclear
and

Adverse events
Blinding
of
participants
and
personnel:
Blinding of outcome assessors:
Incomplete
outcome
data
addressed:
Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Overall effect; 95% CI
and P value
RR 0.41 (95% CI 0.21 to
0.82)
RR 0.38 (95% CI 0.17 to
0.84)

High
Unclear
Unclear

High
Unclear
Unclear

40

Greenup, in press
Multicentre, prospective, opt-in, observational study
To evaluate antiviral safety and efficacy in pregnant
women with high viral load (>7 log IU/mL)
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Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number
of
pregnancies
included
Number lost to follow up
Mean treatment duration
Mean age (SD), years
Ethnicity
Asian
African
Pacific Islander
Other
HBeAg-positive
HIV seropositive
Gestational age at birth, weeks
(SD)
Birth weight, median centile
(IQR)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding

Length of follow up
Patient recruitment/enrolment details

Inclusion criteria
Exclusion criteria
Intervention(s)

Comparator(s)
Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)
Live births

Intervention
TDF
58

Intervention
Lamivudine
52

Comparator
No AVT
20

Pvalue

9
NR
30 (8.5)

7
NR
28 (5.3)

8
NR
28 (5)

0.189

53
1
3
0
55
NR
39 (1.4)

46
1
4
1
50
NR
39 (1.54)

16
0
2
2
20
NR
39 (1.22)

0.311

35
33.5
40
0.58
(15–57)
(20–64.5)
(25.5–54.5)
NR
NR
NR
48
40
17
10
12
2
Hospitals and University clinics, Australia
Multicentre
Financial support of $35 000 (AUS) received from
Gilead Sciences, Australia and New Zealand for a
portion of the work conducted in 2013. Additional
financial support at the Westmead Hospital site from a
Sydney West Translational Cancer Research Center
grant and the Robert W. Storr Bequest to the
University of Sydney. The remainder was investigator
funded.
48 weeks post partum
Pregnant women with chronic HBV and high viral load
(VL) (>7 log +/- 0.5 IU/mL) in the second trimester
were prospectively recruited. From 2007 until 2010,
lamivudine 100 mg daily was suggested, commencing
at 32 weeks’ gestation. From late 2010, due to
concerns about lamivudine potency and resistance and
the availability of TDF for HBV infection in Australia,
TDF 300 mg daily was offered. Consenting women who
chose not to take AVT were included as controls.
Pregnant women with chronic HBV and high viral load
(VL) (>7 log +/- 0.5 IU/mL) in the second trimester
Not reported
From 2007 to 2010 – lamivudine 100 mg daily
administered from 32 weeks’ gestation to 4 weeks;
postpartum
Late 2010 – TDF 300 mg daily administered from 32
weeks’ gestation
No antiviral treatment
NR
Intervention
TDF
58

Intervention
Lamivudine
53

Comparator
No AVT
20

Overall
effect;
95%CI;
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Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity at 9 months, n (N)
Congenital abnormalities
Unilateral deafness, n
Absent ear, n
Polydactyl, n
Maternal adverse events (any)
Oligohydramnios, n
Polyhydramnios, n
Postpartum haemorrhage, n (%)
Gastrointestinal side effects, n
Accompanying dyspnoea with gastro, n
New onset of morning vomiting, n
Self-limiting diarrhoea, n
Nephrotoxicity, n
Premature delivery, n
Newborn adverse events (any)
Abnormal APGAR <8, n at 1,5 minutes
Low birth weight (<2500 g), n
Infant adverse events (any)
Infant adverse events (serious adverse events)
Death, n
Summary of study conclusion

Newcastle–Ottawa score
Comments

NR
NR
NR
NR
NR
1/44

NR
NR
NR
NR
NR
0/43

NR
NR
NR
NR
NR
2/10

1
0
0

0
1
1

0
0
0

1
0
5 (9)
4
2
1
2
0
1

1
1
5 (9)
0
0
0
0
0
3

0
0
3 (15)
0
0
0
0
0

4,0
2
-

9,0
1
-

1,1

P value
NR
NR
NR
NR
NR
P = 0.03

NS
NS
P=0.7

-

0

1 (SIDS at 3
0
months)
TDF in this setting is safe, effective and more potent
than lamivudine. Antiviral therapy did not adversely
impact obstetric or infant parameters. More TDF
intolerance occurred than expected. Perinatal
transmission was significantly reduced in antiviral
therapy cohorts.
6
TDF – perinatal transmission assessed, n=44
Virological response assessed, n=54
Lamivudine – perinatal transmission assessed, n=43
(one set of twins)
Virological response assessed, n=21
Untreated – perinatal transmission assessed, n=10.
Virological response assessed, n=5

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)

19

Guo 2008
RCT
To evaluate the effect of lamivudine treatment
combined with active–passive immunization on
interrupting mother-to-infant transmission of HBV
Intervention
Comparator
P value
0/70

0/40
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Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Infant
characteristics

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

Not reported
Mean age 27.0±4.9
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
0/70

Not reported
Mean age 27.0±4.9
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
0/40

The Affiliated Hospital of Hebei University of
Engineering, Hebei, China
1
Not reported
6 months
Selected pregnant women who received antenatal
examination at the affiliated Hospital of Hebei
University of Engineering from January 2003 to
October 2006
Pregnant women who had not received any antiviral
drug, cytotoxic drug and immunosuppressant
Not reported
Lamivudine 100 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

8/70

13/40

Infant (6–12 months) HBV DNA positivity

6/70

18/40

Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
6/70

Not reported
Not reported
10/40

Infant HBsAg seropositivity (6–12 months)

4/70

12/40

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
Lamivudine treatment in late pregnancy would reduce
the proportion of serum HBeAg positivity in newborns
and block intrauterine infection.
High/Low/Unclear
Unclear
Unclear
Unclear
Unclear

Cochrane
risk of bias
assessment

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Serological tests
Blinding

of

participants

and

Overall effect; 95% CI
and P value
RR 0.35 (95% CI 0.16
to 0.78)
RR 0.19 (95% CI 0.08
to 0.44)

RR 0.34 (95% CI 0.13
to 0.87)
RR 0.19 (95% CI 0.07
to 0.55)

Unclear
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personnel:
Blinding of outcome assessors:
Incomplete outcome data:

Unclear
Unclear

Comments

Study reference (Author, year)
Study design
Objective(s)
Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity
Infant (6–12 months) HBV DNA positivity
Newborn HBeAg seropositivity

23

Han 2005
RCT
To evaluate the effect and safety of preventing HBV
vertical transmission by lamivudine treatment
Intervention
Comparator
P value
43

35

0/43
Not reported
Not reported
Not reported
43/43
0/43
Not reported
Not reported
Not reported
Not reported

0/35
Not reported
Not reported
Not reported
35/35
0/35
Not reported
Not reported
Not reported
Not reported

The Third Hospital of Qinhuangdao City, China
1
Supported by Hebei Science and Technology Agencyfunded projects (022766141)
1 year
Selected pregnant women who were chronic hepatitis B
virus carriers and asked for care in the Third Hospital of
Qinhuangdao City from March 2001 to December 2003
HBeAg, HBsAg positive;
HBV DNA ≥5.6 lg;
The fetus is developing normally at 28 weeks’ gestation
through ultrasound;
Serum HIV negative;
Without history of threatened abortion;
Without nephropathy, diabetes mellitus, pregnancy
hypertension syndrome and malnutrition;
Have not used any drug since pregnancy.
Not reported
Lamivudine 100 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Not reported
0/43
Not reported

Not reported
Not reported
Not reported

Overall effect; 95% CI
and P value
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Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity (6–12 months)

Not reported
Not reported
0/43

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion
Cochrane
Domain
risk of bias Sequence generation:
assessment Allocation concealment:
Selective outcome reporting:
Other bias:
Serological tests

Not reported Not reported
0
Not applicable
0
Not applicable
Not reported Not reported
Lamivudine treatment may be safe in late pregnancy.
High/Low/Unclear
High
High
Unclear
Unclear

Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

and

Adverse events
Blinding
of
participants
and
personnel:
Blinding of outcome assessors:
Incomplete
outcome
data
addressed:

Not reported
Not reported
5/35

RR 0.07 (95% CI 0.00
to 1.30)

High
Unclear
Unclear

High
Unclear
Unclear

Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
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Han 2010
non-RCT (conference abstract)
To evaluate the efficacy and safety of telbivudine in
pregnancy for the prevention of perinatal transmission
of hepatitis B virus infection
Intervention
Comparator
P value
52

55

Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

China
Unclear
Not reported
Mother and infants were followed up for 7 months
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Patient recruitment/enrolment details
Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

after delivery
Not reported
Pregnant women who were viraemic (HBV DNA levels
6
>1.0 x 10 copies/mL)
Not reported
Telbivudine 600 mg daily during the second or third
trimester of pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn HBV DNA positivity

Not reported

Not reported

Infant HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity (at 1 month)
(unclear whether SD or SE), log10 IU/mL
Newborn HBsAg seropositivity
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported
Not reported
8.81 (24.03)

Not reported
Not reported
82.86 (269.40)

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Characteristic
Number of people randomized
or included (if non randomized)
Number lost to follow up
Mean treatment duration

Overall effect; 95%
CI and P value

P=0.001

Not reported
Not reported
Not reported
Not reported
It is stated that no serious
adverse effects were noted in
the telbivudine-treated
mothers or their infants.
Telbivudine treatment initiated during the second
trimester of pregnancy is effective in blocking HBV
vertical transmission from highly viraemic mothers to
their infants.
4
It is stated that, at the 1-month postnatal follow up,
the incidence of both vertical transmission (6% vs
49.1%) and intrauterine transmission (0% vs 11%; P
<0.05) was lower in infants born to telbivudine-treated
mothers than in infants born to untreated mothers. At
the 7-month postnatal follow up, the HBV intrauterine
transmission rate (0 vs 18%; P <0.05) was again lower
in infants whose mothers received telbivudine
compared with those that did not.

26

Han 2011
Non-RCT (prospective controlled cohort)
To evaluate the effect of telbivudine given during the
second and third trimesters of pregnancy to highly
viraemic, HBV DNA-positive mothers on maternal HBV
DNA and HBeAg levels prior to delivery and the rate of
vertical transmission of HBV to infants who received
passive–active immunoprophylaxis
Intervention
Comparator
P value
137

97

2
Not reported

3
Not applicable
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Median age (range), years
Ethnicity
HBeAg-positive
HIV seropositive

Infant
characteristics

Number of infants
Median gestational age at birth
(range), weeks
Median birth weight (range),
(kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding

Length of follow up

Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria

Intervention(s)

Comparator(s)
Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)
Newborn HBV DNA positivity

27 (20–38)
Not reported
Not reported
0
(exclusion
criterion)
136
39 (34–41)

26 (20–35)
Not reported
Not reported
0
(exclusion criterion)

0.628

94
39 (33–41)

0.745

3.30 (1.81–4.55)

3.35 (1.75–4.15)

0.256

Male: 74 (54%)
Male: 44 (47%)
0.282
61 (44%)
50 (53%)
75 (56%)
44 (47%)
0.192
China
1 site
The authors received support from a research grant
(number: H200804) from the Department of Health,
Jiansu Province, P.R. China.
Mothers were followed up at 1, 2 and 7 months after
delivery, with infants assessed at 1 and 7 months
postpartum.
Pregnant women who were HBsAg-positive during their
visit to the Department of Gynaecology and Obstetrics of
the Second Affiliated Hospital of the Southeast
University (Nanjing) between December 2007 and
August 2009 were screened for eligibility.
 Age 20–40 years;
 Gestational age of 20–32 weeks;
 Positivity for serum HBsAg and HBeAg;
 HBV DNA levels >1.0 x 107 copies/mL (lower limit
detection <500 copies/mL).
 Coinfection with hepatitis A, C, D, E, or HIV virus;
 History of antiviral treatment or concurrent
treatment with immunomodulators, cytotoxic drugs,
or steroids;
 Clinical signs of threatened miscarriage or related
treatment in early pregnancy;
 Evidence of foetal deformity by 3-dimensional
ultrasound examination;
 Husband or partner infected with HBV.
Telbivudine (600 mg per day) starting during weeks 20–
32 of pregnancy
Treatment with telbivudine was stopped for women who
were in immune-tolerant phase (with normal serum ALT
at baseline) at 1 month postpartum. Women with
abnormal serum ALT level at baseline (above 40 U/L)
continued to take telbivudine or any commercially
available CHB therapy
No treatment
Not applicable (HIV-seropositivity an exclusion criterion)
Intervention

Comparator

0/136

9/94

Overall effect; 95% CI
and P value
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Infant HBV DNA positivity (at 7 months)

0/136

7/88

Peto OR 0.08 (95% CI
0.02 to 0.35)

Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
13/136

Not reported
Not reported
28/94

Infant HBsAg seropositivity (at 7 months)

0/136

7/88

RR 0.32 (95% CI 0.18 to
0.59)
Peto OR 0.08 (95% CI
0.02 to 0.35)

Congenital abnormalities
Maternal adverse events (any)
a
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
12/135
5/94
P=0.311
7/136
6/94
Not reported Not reported
Telbivudine used during pregnancy in HBeAg-positive
highly viraemic mothers can safely reduce perinatal HBV
transmission.
Newcastle–Ottawa score
4
Comments
Eligible patients who refused telbivudine but consented
to take part in the study were assigned to the control
group.
All infants were vaccinated with HBV vaccine (20 μg) as
per standard vaccination regimen (i.e. within 12 hours of
birth, at week 4, and at week 24). Additionally, all infants
received hepatitis B immune globulin (200 IU)
immediately after birth (within 2 hours) and when 15
days old.
a
Infant adverse events were: low birth weight, 1 infant in the telbivudine group versus 1 infant in the no
treatment group; pneumonia, 6 infants in the telbivudine group versus 5 infants in the no treatment group.
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Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:

Setting/location

Han 2012
Case–control study
To evaluate the efficacy and safety of telbivudine use
during the second and third trimester of pregnancy for
reducing hepatitis B virus (HBV) transmission from
highly viraemic hepatitis B e antigen-positive (HBeAg+)
mothers to their fetuses
Intervention
Comparator
P value

Vaginal
Caesarean

120

100

2
3
Not available
0
Mean age:
Mean age: 26.4±3.2
26.7±3.5
Not reported
Not reported
120
100
Not reported
Not reported
Mean gestational
Mean gestational
age: 39.3±1.4
age: 39.4±1.2
3.38±0.44
3.35±0.38
60 boys; 60 girls
59boys; 41 girls
46
50
74
50
The second affiliated hospital of Southeast University,
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Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details
Inclusion criteria

Exclusion criteria

Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Newcastle-Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics

Characteristic

Jiangsu province, China
1
Funding: the project was supported by the Ministry of
Health of Jiangsu province (grant no: H200804)
7 months
Mothers who came to the hospital for prenatal
examination from January 2009 to January 2010
Age, 20~40; 20 to 32 weeks gestation;
positive for HBsAg, HBeAg persistently for more than 6
months;
HBV DNA >1×107copies/mL; ALT<400 U/L;
Good adherence
Infected by HAV, HCV, HDV, HEV and HIV;
Had serious disease of respiratory system, urinary
system, nervous system, circulatory system;
Took nucleoside analogues in the past;
Other drugs were taken during pregnancy;
Diagnosed with malformation by B-ultrasound;
The husband infected with HBV.
Oral telbivudine 600 mg/day
No antiviral treatment
Not reported
Intervention

Comparator

0/118

8/97

13/120

20/100

Overall
effect;
95%CI and P value

7 (preterm
births)

5 (preterm
births)
1 (syndactyly)
Telbivudine use during the second and third trimester
of pregnancy in HBeAg+ highly viraemic mothers can
safely reduce perinatal HBV transmission rates.
No safety concerns were observed in either the
telbivudine-treated mothers or their delivered infants
in short-term follow up.
6

29

Jiang 2012
Case–control study
To evaluate the therapeutic efficacy and safety of
lamivudine treatment in late pregnancy by analysing
the maternal–fetal outcomes of chronic hepatitis B
(CHB) mothers featuring hepatitis B e antigen (HBeAg)positivity and highly viraemic status
Intervention
Comparator
P value
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Maternal
characteristics

Infant
characteristics

Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:

Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria
Exclusion criteria

Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)

Infant adverse events (any)
Infant adverse events (serious adverse events)

164

92

0
0
Not available
0
Mean age
Mean age
P=0.07
27.3±4.44
26.44±3.17
Not reported
Not reported
164
92
Not reported
Not reported
Not reported
Not reported
Mean weight
Mean weight
P=0.638
3.34±0.47
3.37±0.41
Not reported
Not reported
80
49
P=0.491
84
43
Department of Obstetrics and Gynecology, the Second
Affiliated Hospital of Southeast University
1
Not reported
7 months
Selected pregnant women who received antenatal
examination in Department of Obstetrics and
Gynecology, the Second Affiliated Hospital of
Southeast University from May 2007 to November
2010
HBeAg-positive
HBV DNA ≥1.0×106 copies/mL
Pregnant women who were infected with other
hepatitis viruses or HIV virus
Fetal malformation through ultrasound diagnosis
Pregnant women who had received interferon or
nucleoside analogue antiviral treatment within half a
year before gestation
Pregnant women whose spouses were HBV carriers or
patients with chronic hepatitis B
Oral telbivudine 100 mg/day
No treatment
Not reported
Intervention

Comparator

0

9

25

28

0
20
(pregnancy
Complication
s)
3 (preterm
births)
2 (newborn

0
9 (pregnancy
Complication
s)

Overall effect; 95% CI
and P value

4 (preterm
births)
1 (newborn
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Summary of study conclusion

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details
Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)

asphyxia)
asphyxia)
In highly viraemic HBsAg+ mothers with CHB,
treatment in the second or third trimester of
pregnancy is safe and effective for reducing HBV
maternal–neonatal transmission.
6

16

Li 2003
RCT
To investigate the effect of hepatitis B virus (HBV)specific immunoglobulin (HBIG) and lamivudine on
HBV intrauterine transmission in HBsAg-positive
pregnant women
Intervention
Comparator
P value
43

52

Not reported
Not reported
Not reported
Not reported
33
Not reported
Not reported
Not reported
Not reported
Not reported

Not reported
Not applicable
Not reported
Not reported
17
Not reported
Not reported
Not reported
Not reported
Not reported

It is reported that there were no
significant differences in various
baseline characteristics: age; race; time
of gestation and parturition; gestational
age; method of delivery; neonatal
weight;
neonatal
height;
and
circumference of neonatal head.
China
Unclear
Not reported
Unclear
Women undergoing antepartum care were selected
from January 1999 to December of 2001
Pregnant women who were HBsAg-positive, and with
normal liver and kidney function
Serial tests were negative for HAV, HCV, HDV and HEV
and no other severe complications were found and no
other drugs, including the ones studied, antivirus,
cytotoxic, steroid hormones, or immune-regulating
drugs were administered.
None reported
Lamivudine 100 mg orally once daily from week 28 of
pregnancy continued until 30 days after delivery
No treatment
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Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

7/43

17/52

Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity

Not reported
7/43

Not reported
11/52

Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
1/43

Not reported
8/52

Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)

Not reported Not reported
Not reported Not reported
It is stated that “There were
no incidences of fever, rigor,
rash, or other complaints and
dysfunction of the liver and
kidney in subjects
throughout administration
and follow ups”.
The authors comment that results suggest
administration of lamivudine to HBV-positive pregnant
women in the third trimester can effectively decrease
the rate of intrauterine HBV infection.
High/Low/Unclear
Unclear
It is stated that women were randomized to treatment
group, but details on method of randomisation not
available
Unclear
Details on method of allocation concealment not
available
Unclear
Insufficient information available to determine
possibility of selective reporting
Unclear
Insufficient information to evaluate additional
potential sources of bias

Summary of study conclusion

Cochrane
risk of bias
assessment

Domain
Sequence generation:

Allocation concealment:

Selective outcome reporting:

Other bias:

Overall effect; 95% CI
and P value
RR 0.5 (95% CI 0.23 to
1.09)
RR 0.77 (95% CI 0.33
to 1.81)
RR 0.15 (95% CI 0.02
to 1.16)

Serological tests
Blinding
of
participants
personnel:
Blinding of outcome assessors:

and

Unclear
Information on level of masking not available
Unclear
Information on level of masking not available
Unclear
Information on attrition rate not available

and

Unclear
Information on level of masking not available
Unclear
Information on level of masking not available
Unclear
Information on attrition rate not available
Li 2003 presents the results from a three-armed trial.

Incomplete outcome data:
Adverse effects
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete
addressed:
Comments

outcome

data
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The third arm evaluated the effectiveness of HBIG,
which is not listed as an intervention or comparator of
interest in this review.
All infants received positive and/or active prophylaxis
24 hours after delivery.

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity
Infant (6–12 months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity

22

Li 2006a
RCT
To evaluate the clinical effect and safety of lamivudine in
interruption of chronic HBV maternal-to-infant
transmission
Intervention
Comparator
P value
36

44

0/36
Not reported
Not reported
Not reported
36/36
0/36
Not reported
Not reported
Not reported
Not reported

0/44
Not reported
Not reported
Not reported
44/44
0/44
Not reported
Not reported
Not reported
Not reported

The First Hospital of Lanzhou University, Lanzhou, China
1
Not reported
7 months
Selected pregnant women who were chronic hepatitis B
virus carriers and asked for care in the First Hospital of
Lanzhou University from August 2001 to December 2003
HBeAg, HBsAg positive;
5
HBV DNA ≥1.0 × 10 copies/mL;
The fetus is developing normally at 24 weeks’ gestation
as seen through ultrasound;
Serum HCV and HIV negative;
Without history of threatened abortion, nephropathy,
diabetes mellitus, hypertension and malnutrition;
Have not used any drug since pregnancy.
Not reported
Lamivudine 100 mg once daily from week 24 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Not reported
Not reported
Not reported
Not reported

Not reported
Not reported
Not reported
Not reported

Overall effect; 95%CI
and P value
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Newborn HBsAg seropositivity
Infant HBsAg seropositivity (6–12 months)

Not reported
1/36

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
0
Not applicable
0
–
Not reported Not applicable
Lamivudine treatment would block intrauterine infection
in pregnant women with chronic hepatitis B.
High/Low/Unclear
High
High
Unclear
Unclear

Cochrane
risk of bias
assessment

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Serological tests
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

and

Adverse events
Blinding
of
participants
and
personnel:
Blinding of outcome assessors:
Incomplete
outcome
data
addressed:

Not reported
7/44

RR 0.17 (95% CI 0.02
to 1.35)

High
Unclear
Unclear

High
Unclear
Unclear

Comments
Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number
of
people
randomized or included (if
non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth
(weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow-up

30

Liu 2013
Non-RCT
To investigate the efficacy and safety of the early use of
telbivudine to block mother-to-child HBV transmission
in pregnant women with high viral load of HBV
Intervention
Comparator
P value
60

20

Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

Not reported
0
Not reported
Not reported
Not reported
Not reported
Not reported

Not reported
Not reported
Not reported

Not reported
Not reported
Not reported

Not reported
Not reported
Not reported
1 year
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Patient recruitment/enrolment details
Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

Not reported
Pregnant women carrying HBV
Not reported
Telbivudine 600 mg, once a day, oral
No antiviral treatment
Not reported

Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
0
0
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
The risk of mother-to-child transmission of HBV can be
reduced significantly by early application of telbivudine
to pregnant women with a high viral load of chronic
HBV
2

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration,
week
Before delivery
After delivery
Mean age (range)
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth, weeks,
median (range)
Birth weight, kg, median
(range)

Intervention

Comparator

Overall effect; 95%
CI and P value

31

Pan 2012a
Open-label prospective non-randomized study
 To determine the difference in MTCT rate and
safety between LdT-treated and untreated
mothers with high level of HBV viraemia and
elevated ALT
 To determine the previously unstudied effects
and tolerability of LdT in HBeAg-positive pregnant
subjects with elevation of ALT during e pregnancy
Intervention
– Comparator
– P value
Telbivudine
Observation
53
35
2 mother–infant
pairs

3 mother–infant
pairs

15.5 (6–28)
23.1 (4–28)
27 (21–34)
NR
100
0
39 (34–41)

27 (21–33)
NR
100
0
39 (36–42)

0.815
NR

3.2 (2.4–4.4)

3.4 (2.8–4.2)

0.068

0.052
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Gender, male, n (%)
Type of delivery:
Vaginal n (%)
Caesarean n (%)
Setting/location
Number of sites
Source of study funding

Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria

Intervention(s)

Comparator(s)

Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

26 (48)

16 (46)

0.822

20 (38)
16 (46)
0.456
33 (62)
19 (54)
0.456
Hospital, Second Affiliated Hospital of the Southeast
University of Nanjing, China
One
The research grant for Projects in Infectious Diseases
from the Department of Health, Jiangsu Province,
People’s Republic of China (Research Grant Number:
H200804).
Post partum week 28
Pregnant subjects were screened for eligibility criteria.
Between August 2008 and December 2009, 100
patients were enrolled. Twelve subjects (7 in
telbivudine arm, 5 in control arm) withdrew consent
prior to the baseline visit.
Between 20 and 40 years; gestational age between 12
and 30 weeks; serum hepatitis B surface antigen
(HBsAg) and HBeAg positivity; HBV DNA levels >6 log 10
12
copies(c)/mL; ALT >1 times the upper limit of normal
(ULN) and <10 times ULN (ULN=40 IU/mL).
Coinfection with hepatitis A, C, D, E, or HIV; evidence
of hepatocellular carcinoma; decompensated liver
disease, or significant renal, cardiovascular, respiratory
or neurological comorbidity; concurrent treatment
with immune modulators, cytotoxic drugs, or steroids;
clinical signs of threatened miscarriage in early
pregnancy; use of antiviral therapy within 6 months
prior to the pregnancy; evidence of fetal deformity by
3-dimensional ultrasound examination, or if the
biological father of the child had CHB; prior history of
antiviral exposure and genotypic mutations in the
polymerase region detected by HBV genome
sequencing.
Telbivudine 600 mg by mouth daily (Novartis) between
gestational weeks 12 and 30. Registration with the
Antiretroviral Pregnancy Registry (APR) with follow up
visits every 6 to 8 weeks prior to delivery. After
delivery, mothers had evaluations at postpartum week
(PPW) 4, 8, 16, and 28. Patients who opted to
discontinue therapy postpartum were evaluated at
PPW 4, 8, 12, 16, 24, and 28. Mothers were instructed
not to breastfeed infants when they received
telbivudine treatment. For those who intended to
breastfeed, discontinuing telbivudine after delivery
was allowed by this protocol.
Mothers receiving observation had follow-up visits
every 6–8 weeks prior to delivery. After delivery had
evaluations at postpartum week (PPW) 4, 8, 16, and
28. Patients who opted to discontinue therapy
postpartum were evaluated at PPW 4, 8, 12, 16, 24,
and 28.
Not applicable
Intervention-

Comparator

Overall effect; 95% CI
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Telbivudine
Newborn (within 24 hours) HBV DNA positivity, n
(%)
Infant (at 28 weeks) HBV DNA positivity, n
Newborn HBeAg seropositivity n (%)
Infant HBeAg seropositivity n
Newborn HBsAg seropositivity n (%)
Infant HBsAg seropositivity n
Congenital abnormalities
Maternal adverse events (any)
Postpartum haemorrhaging (%)
Caesarean section (%)
Infant adverse events (any)
Pneumonia n
Infant adverse events (serious adverse events)
Summary of study conclusion

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)
Participant
characteristics
Maternal
characteristics

Characteristic
Number of people included
Number lost to follow up
Mean treatment duration
Mean age, years

Infant
characteristics

Ethnicity
HBeAg-positive
HIV seropositive
Number of infants

and P value

0

–
Observation
3 (9)

0
54 (100)
0
2 (4)
0
0

3
35 (100)
3
8 (23)
3
0

P=0.029

34
62

31
54

P=0.029

P=0.029
P=0.012
P=0.029

3
1
0
0
HBeAg-positive mothers with HBV DNA >6
log 10 copies/mL and elevated ALT who received
telbivudine treatment in the second or third trimester
of pregnancy had a marked reduction in the rate of
MTCT. Telbivudine use during pregnancy was well
tolerated and safe with no birth defects observed in
the infants up to the age of 28 weeks.
4
All infants were vaccinated with hepatitis B vaccine
20 μg according to a standard vaccination regimen
(within 12 hours of birth and at weeks 4 and 24) and
hepatitis B immune globulin 200 IU was given within 2
hours after birth and on day 15.

41

Pan 2012b
Observational (cohort) – 3 groups, mothers allocated
to treatment group of their choice
Telbivudine

Lamivudin
e
257
52
5
1
Treatment from 28 weeks’
4 weeks postpartum
29.78+/28.42 +/6.31
7.12

257

52

No
treatment
351
6
gestation to
28.97
4.59

351

+/-

P value

0.372 (for
lamivudine
+
telbivudine
vs
no
treatment)

Note:
reported as
352 infants
in
no
treatment
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Gestational age at birth (weeks)

38.53
1.23

+/-

38.17
1.63

+/-

38.59
1.61

+/-

Birth weight (kg)

3.48
1.07

+/-

3.36
0.37

+/-

3.39
0.89

+/-

Gender
Type of delivery:

group at 52
weeks
follow up;
no further
details
0.234 (for
lamivudine
+
telbivudine
vs
no
treatment)
0.197 (for
lamivudine
+
telbivudine
vs
no
treatment)

Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

Not reported
Not reported
Not reported
52 weeks postpartum
HBsAg+ pregnant women attending clinics/delivery
unit, who were treatment naïve with HBV DNA >6
log10 copies/mL and normal ALT were enrolled
between January 2009 and January 2011.
HBsAg+ pregnant women attending clinics/delivery
unit, who were treatment naïve with HBV DNA>6
log10 copies/mL and normal ALT
Abnormal fetus/cirrhosis/HCC
Group 1 received lamivudine
Group 2 received telbivudine
Group 3 received no treatment
None
Telbivudi
ne

Lamivu
dine

No
treatment

Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity (at birth)
Infant HBsAg seropositivity (at 52 weeks)

54
1.9%

9
3.7%

85
7.6%

Congenital abnormalities

0.97%

1.7%

Overall effect;
95% CI and P
value

Note:
denominator
unclear so
unable to
convert
percentages
Note:
denominator
unclear so
unable to
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convert
percentages
Maternal adverse events (any)
Post-treatment ALT flare
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)
Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details
Inclusion criteria

71

5

Telbivudine or lamivudine used after 28 weeks’
gestation for highly viraemic mothers was equally
effective in reducing vertical transmission of HBV. The
treatment was well tolerated with no safety concern
at 1-year follow up.
3
All infants received standard immunoprophylaxis. All
infants had HBIG within 6 hours of birth.
Reported that no differences among the groups for
postpartum haemorrhage, gestational age, infants’
height/weight or Apgar scores.

24

Shi 2005
RCT
To evaluate the effect of lamivudine in interruption of
intrauterine HBV infection
Intervention
Comparator
P value
21

18

0/21
0/18
Not reported
Not reported
Mean age
Mean age
27.97±2.97
27.76±2.81
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Mean 39.5±0.71
Mean 39.2±1.3
Not reported
Not reported
Not reported
Not reported
6
8
15
10
Not reported
Not reported
Not reported
4 weeks
Selected pregnant women from January 2001 to
August 2002
Age of 20 years or older;
Gestational age≥ 28 weeks;
Serum HBsAg-positive;
8
Serum HBV DNA ≥10 copies/mL;
The function of liver and kidney are normal;
Serum HAV, HCV, HDV and HEV negative;
The fetus has normal development through
ultrasound;
Have not received any antiviral drug, cytotoxic drug,
corticoid hormone drugs and immunosuppressant
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Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

since pregnancy;
Whose spouses were not tpatients with chronic
hepatitis B or HBV carriers.
Not reported
Lamivudine 100 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

2/21

8/18

Infant (6–12 months) HBV DNA positivity
Newborn HBeAg seropositivity

Not reported
3/21

Not reported
2/18

Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
1/21

Not reported
1/18

Infant HBsAg seropositivity (6–12 months)
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
Not reported Not reported
1/21
–
0
–
Not reported Not reported
Lamivudine treatment in late pregnancy would block
intrauterine infection.
High/Low/Unclear
Low
Unclear
Unclear
Unclear

Cochrane
risk of bias
assessment

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Serological tests
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

and

Adverse events
Blinding
of
participants
and
personnel:
Blinding of outcome assessors:
Incomplete
outcome
data
addressed:

Overall effect; 95%CI
and P value
RR 0.21 (95% CI 0.05
to 0.88)
RR 1.29 (95% CI 0.24
to 6.86)
RR 0.86 (95% CI 0.06
to 12.75)

Unclear
Unclear
Unclear

Unclear
Unclear
Unclear

Comments

Study reference (Author, year)
Study design
Objective(s)
Participant
Characteristic
characteristics
Maternal
Number of people randomized
characteristics
or included (if non-randomized)
Number lost to follow up

18

Shi 2009
RCT

Intervention

Comparator

49

43

P value
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Infant
characteristics

Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow-up
Patient recruitment/enrolment details
Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

Lamivudine 100 mg once daily from week 28 of
pregnancy
Placebo

Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

1/49

5/43

Infant (6–12 months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
Not reported
3/49

Not reported
Not reported
Not reported
10/43

Infant HBsAg seropositivity (6–12 months)
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion
Cochrane
Domain
risk of bias Sequence generation:
assessment Allocation concealment:
Selective outcome reporting:
Other bias:
Serological tests

Not reported
Not reported
2/51
Not reported
Not reported

Not reported
Not reported
2/84
Not reported
Not reported

Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

Overall effect; 95% CI
and P value
RR 0.18 (95% CI 0.02
to 1.44)

RR 0.26 (95% CI 0.08
to 0.89)

High/Low/Unclear
Unclear
Unclear
Unclear
Unclear
and

Adverse events
Blinding
of
participants
and
personnel:
Blinding of outcome assessors:
Incomplete
outcome
data
addressed:

Unclear
Unclear
Unclear

Unclear
Unclear
Unclear
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Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration, days
Median age, years
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events: hepatitis flare within 3
a
months after delivery
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Newcastle-Ottawa score

32

Tan 2012
Non-RCT (conference abstract)
To determine the incidence of post-partum flare and
rate of hepatitis B e-antigen (HBeAg) seroconversion in
lamivudine-treated and untreated pregnant women
Intervention
Comparator
P value
48/64

16/64

0
57.5
29.8
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

0
–
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

Australia
Unclear
Not reported
Median follow up of 11 months
Pregnant women with high viral load were
prospectively recruited in an opt-in study from
November 2007 to March 2011
Pregnant women with high viral load
Not reported
Lamivudine 100 mg once daily was offered from 32
weeks’ gestation until 2–4 weeks after delivery
No treatment
Not reported
Intervention

Comparator

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
14/48
3/16

Overall effect; 95%CI
and P value

Difference reported to
be not significant

Not applicable
Not applicable
Lamivudine treatment in the last trimester was not
associated with a significant increase in rate of
hepatitis flare in the first 3 months post-partum
4
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Comments
a
Hepatitis flare was defined as ALT >2 x ULN, where ULN = 55 U/L.

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow-up
Patient recruitment/enrolment details
Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity
Infant (6 months) HBV DNA positivity

Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant (6 months) HBsAg seropositivity

33

Wu 2013
Non-RCT (conference abstract)
To evaluate the efficacy and safety of telbivudine in
preventing mother-to-child transmission (MTCT) of
hepatitis B virus (HBV) in HBeAg-positive pregnant
women with high viral load
Intervention
Comparator
P value
236

166

Not reported
Not reported

Not reported
Not reported

It is stated that “baseline demographics
and clinical characteristics of the
mothers and the infants were
comparable”
Absolute numbers for baseline
characteristics not reported
Not reported

Not reported

China
Unclear
Not reported
Mothers and infants followed up for 6 months after
delivery
Not reported
HBeAg-positive pregnant women with high viral load
Not reported
Telbivudine 600 mg daily from 24 to 33 weeks of
gestation
No treatment
Not reported
Intervention

Comparator

Overall effect; 95%CI
and P value
–11

It is stated that “the
incidence of undetectable
HBV DNA levels was
significantly higher in infants
born to telbivudine-treated
mothers than in the
controls”.
Absolute numbers not
reported

P = 5.62 x 10

It is stated that, “…for serum

P<0.001
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Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)

Summary of study conclusion

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow-up
Patient recruitment/enrolment details

HBsAg-positive rate in infants
over 6 months, the
difference was strikingly
significant between the two
groups”.
Direction of effect not
reported, but it is assumed
that maternal treatment with
telbivudine is favoured.
Absolute numbers not
reported.
Not reported Not reported
It is stated that, “no severe
adverse events or
complications were observed
in telbivudine-treated
mothers or infants”.
Absolute numbers not
reported
Telbivudine was effective and well-tolerated in HBeAgpositive pregnant women and their infants, and it was
associated with significant reduction of vertical
transmission of HBV.
4
All infants were vaccinated with recombinant HBV
vaccine and injected with hepatitis B immune globulin
(HBIG) as per standard methods.

20

Xiang 2007
RCT
To evaluate the therapeutic effect of lamivudine
treatment and active passive immunization for
pregnant women in preventing HBV infection.
Intervention
Comparator
P value
21

18

0/21
Not reported
Mean
27.97±2.97
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

0/18
Not reported
Mean
age
26.51±1.89
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

age

P>0.05

Xin hua hospital, Huai nan
1
Not reported
12 months
Pregnant women who came to the hospital for
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Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

prenatal examination from August 2008 to December
2006
HBsAg seropositivity;
HBV DNA ≥108 copies/mL;
Normal development of the fetus diagnosed by
ultrasound;
HCV, HIV, RPR seronegativity;
With no history of miscarriage;
With no diabetes, nephropathy, hypertension and
malnutrition;
With no history of antiviral therapy.
Not reported
Lamivudine 100 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity
Infant (6–12 months) HBV DNA positivity
Newborn HBeAg seropositivity

Not reported
Not reported
3/21

Not reported
Not reported
3/18

Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
1/21

Not reported
5/18

Infant HBsAg seropositivity (6–12 months)
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
Lamivudine and HBIG effectively block vertical
transmission of HBV, diminish HBV infection in infants.
High/Low/Unclear
Low
Unclear
Unclear
Unclear

Cochrane
risk of bias
assessment

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Serological test
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

and

Overall effect; 95% CI
and P value

RR 0.86 (95% CI 0.20
to 3.73)
RR 0.17 (95% CI 0.02
to 1.34)

Unclear
Unclear
Unclear

Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics

Characteristic

34

Xiaowen 2011
RCT
To evaluate the efficacy and safety of telbivudine
treatment in HBeAg-positive pregnant women with high
viral load to prevent mother-to-child transmission (MTCT)
Intervention
Comparator
P value
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Maternal
characteristics

Infant
characteristics

Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Number of infants
Gestational age at birth (weeks)
Birth weight (range), g
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details
Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)
Newborn HBV DNA positivity
(age at testing unclear)
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
(age at testing unclear)
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
(age at testing unclear)
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion
Cochrane
risk of bias
assessment

Domain
Sequence generation:

Allocation concealment:
Selective outcome reporting:

Other bias:

99

84

Not reported
Not reported
Not reported
Not reported
100%
Not reported
85
Not reported
3153 (2451–4140)
Male: 41/85
Not reported

Not reported
Not reported
Not reported
Not reported
100%
Not reported
84
Not reported
3237 (2235–4500)
Male: 37/84
Not reported

0.172
0.585

China
Not reported
Not reported
Unclear
Study was carried out between February 2008 and May
2011.
HBeAg-positive pregnant women with high viral load
Not reported
Telbivudine 600 mg per day from week 24–32 of gestation
No treatment
Not reported
Intervention

Comparator

2/72

Not reported

Not reported
14/72

Not reported
Not reported

Not reported
11/72

Not reported
Not reported

Overall effect;
and P value

95%CI

Not reported Not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
Telbivudine was effective and well tolerated in the HBeAgpositive pregnant women and their infants.
High/Low/Unclear
Unclear
Described as a randomized study but details on method of
randomization not reported
Unclear
Details on allocation concealment not reported
High
Number of events in the control group for outcomes of
interest to this systematic review are not reported, and
thus, comparative data cannot be entered in a metaanalysis.
Unclear
43 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015
Insufficient information available to evaluate potential
additional sources of risk of bias
Serological tests
Blinding
of
participants
personnel:
Blinding of outcome assessors:

and

Incomplete outcome data:

Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
a
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)

Number lost to follow up

Mean treatment duration (SD),
days
Median age (range), years
Ethnicity
HBeAg-positive, n (%)
HIV seropositive

Infant
characteristics

Number of infants
Median gestational age at birth
(range), weeks
Median birth weight (range), kg
Gender, n (%)
Type of delivery, n (%): Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

High
Study is described as open-label.
High
Study is described as open-label.
Unclear
Number of people lost to follow up and withdrawing from
the study not reported
All infants were vaccinated with 20 mcg recombinant HBV
vaccine (within 12 hours of birth, at week 4 and at week
24) and received 200 IU of HBIG within 2 h of birth and at 1
month after birth.

14

Xu 2009
RCT
To evaluate whether lamivudine given during late
pregnancy can reduce hepatitis B virus (HBV) perinatal
transmission in highly viraemic mothers
Intervention
Comparator
P value
63
(maternal
baseline
characteristics based on 89
a
women)
14
(21 including mothers of
newborns not receiving HBIG)
79.8 (23.1)

62

26 (19–32)
Asian: 100%
88 (99)
0
(HIV-seropositivity
exclusion criterion)

25 (20–36)
Asian: 100%
61 (100)
0
(HIVseropositivity
was
an
exclusion
criterion)
59
39 (33–41)

56
39 (27–41)

was

an

9

84.0 (19.3)

3.2 (2–5)
3.3 (2–5)
Male: 35 (63)
Male: 34 (58)
24 (43%)
24 (41%)
32 (57%)
35 (59%)
China and Philippines
7 centres in China and 1 centre in the Philippines
GlaxoSmithKline Research and Development
Mothers were followed for 12 weeks postpartum and
infants for 52 weeks after delivery.
Not reported
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Inclusion criteria

Exclusion criteria

Intervention(s)

Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

HBeAg-positive pregnant women who were aged 16 years
and over with an estimated gestational age of 26–30 weeks
at screening and with detectable serum HBsAg and serum
HBV DNA >1000 MEq/mL
 Coinfection with hepatitis C virus, hepatitis delta virus,
or known to be HIV seropositive;
 Serum alanine aminotransferase (ALT) levels >10 times
the upper limit of normal for the reference range (ULN)
at screening;
 History of acute hepatitis exacerbations resulting in
transient decompensation;
 Decompensated liver disease defined as serum bilirubin
level >2.5 x ULN (except for Gilbert syndrome),
prothrombin time >3 s prolonged, serum albumin below
the lower limit of normal for the reference range, or
history of ascites, variceal haemorrhage or hepatic
encephalopathy;
 Experiencing anaemia, leucopenia and
granulocytopenia, thrombocytopenia, serum creatinine
>1.5 mg/dL, or evidence of pancreatitis.
Lamivudine 100 mg orally once daily from week 32 of
pregnancy continued until 1 month after delivery (plus HBV
vaccine plus HBIG for the infant)
Placebo (plus HBV vaccine plus HBIG for the infant)
Not applicable
Intervention

b

Comparator

b

Newborn HBV DNA positivity (at birth)

7/56

24/59

Newborn HBV DNA positivity (at 12 weeks)

11/56

14/59

Infant HBV DNA positivity (at 28 weeks)

6/56

9/59

Infant HBV DNA positivity (at 52 weeks)

4/49

9/41

Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity (at birth)

Not reported
Not reported
17/56

Not reported
Not reported
14/59

Newborn HBsAg seropositivity (at 12 weeks)

5/56

6/59

Infant HBsAg seropositivity (at 28 weeks)

3/56

6/59

Infant HBsAg seropositivity (at 52 weeks)

10/49

23/41

Congenital abnormalities
Maternal adverse events (any)

Not reported
c
7/89

Not reported
6/61

Overall effect; 95%CI and P
value
RR 0.31 (95% CI 0.14 to
0.66)
P=0.001
RR 0.83 (95% CI 0.41 to
1.67)
P=0.547
RR 0.70 (95% CI 0.27 to
1.85)
P=0.249
RR 0.37 (95% CI 0.12 to
1.12)

RR 1.28 (95% CI 0.70 to
2.34)
P=0.480
RR 0.88 (95% CI 0.28 to
2.72)
P=0.466
RR 0.53 (95% CI 0.14 to
2.01)
P=0.250
RR 0.36 (95% CI 0.20 to
0.67)
P=0.014
RR 0.80 (95% CI 0.28 to
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2.26)
RR 0.88 (95% CI 0.41 to
1.87)
d
5/56
3/59
RR 1.76 (95% CI 0.44 to
7.01)
Results suggest that lamivudine reduced HBV transmission
from highly viraemic mothers to their infants who received
passive/active immunization.
High/Low/Unclear
Unclear
Study is described as randomized but information on
method used to generate random sequence is not
available. In addition, it is unclear how it was initially
decided which infants would receive HBV vaccine with HBIG
rather than HBV vaccine without HBIG.
Unclear
Details on method used to conceal allocation not available
Unclear
Insufficient information to determine whether selective
reporting has occurred
Unclear
Insufficient information reported to determine presence of
other potential sources of bias

Infant adverse events (any)

10/56

Infant adverse events (serious adverse events)
Summary of study conclusion

Cochrane
risk of bias
assessment

Domain
Sequence generation:

Allocation concealment:
Selective outcome reporting:

Other bias:

12/59

Serological tests
Blinding
of
personnel:

participants

and

Low
Study is described as double blind and it is stated that, “the
investigators were instructed not to determine serum HBV
DNA levels locally while the mother was receiving blinded
treatment”.
Low
Study is described as double blind and it is stated that ,“the
investigators were instructed not to determine serum HBV
DNA levels locally while the mother was receiving blinded
treatment”.
Low
Number of women lost to follow up is low and is equal
across the treatment groups.

and

Low
Study is described as double blind and it is stated that, “the
investigators were instructed not to determine serum HBV
DNA levels locally while the mother was receiving blinded
treatment”.
Low
Study is described as double blind and it is stated that, “the
investigators were instructed not to determine serum HBV
DNA levels locally while the mother was receiving blinded
treatment”.
Low
Number of women lost to follow up is low and is equal
across the treatment groups.
Infants received a standard vaccination regimen (3 doses:
within 24 hours of birth, and at week 4 and week 24) with
or without a single dose of HBIG (200 IU) given within 24 h
of birth, according to the treatment arm to which their

Blinding of outcome assessors:

Incomplete outcome data:

Adverse events
Blinding
of
participants
personnel:

Blinding of outcome assessors:

Incomplete
addressed:
Comments

outcome

data
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mother was randomized.
Recruitment to the group in which infants did not receive
HBIG was closed during the trial as a result of
unacceptability to some Ethics Committees, and refusal by
some women to enrol into the study because of concern
about being randomized to this group.
a
Maternal baseline characteristics for intervention group are based on 89 women randomized to one of two
lamivudine treatment groups and who received one dose of treatment. The lamivudine groups differed in the
treatment allocated to the newborn infant: (i) lamivudine 100 mg orally once daily for the mother plus vaccination
of infants at delivery with HBV vaccine plus HBIG; (ii) lamivudine 100 mg orally once daily for the mother plus
vaccination of infants at delivery with HBV vaccine but without HBIG. Sixty-three women were randomized to
lamivudine and their infants subsequently received HBV vaccine plus HBIG.
b
Results are presented for infants who received HBV vaccine plus HBIG.
c
Includes mothers whose infants received HBV vaccine without HBIG.
d
There were two fatal serious adverse events in infants: both events occurred in the lamivudine-treated group,
with one fatality resulting from a congenital abnormality (atrial septal defect, Ebstein anomaly, and pneumothorax)
that, in the investigator’s opinion, predated the initiation of lamivudine treatment and one attributed to a
household accident (carbon monoxide toxicosis).

15

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age, years
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)

20

20

0
12 weeks
Median age: 27
Not reported
20
Not reported
Median gestational
age: 39 weeks

Birth weight (kg)
Gender
Type of delivery:

Not reported
Not reported
Not reported

0
12 weeks
Median age: 27
Not reported
20
Not reported
Median
gestational age:
39 weeks
Not reported
Not reported
Not reported

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Yang 2008
RCT
To investigate the effect of high viral loads (HBV DNA
concentration in blood >2.0 copies/mL) on the vertical
transmission of hepatitis B virus in mothers with HBV DNA
positivity
Intervention
Comparator
P value

Vaginal
Caesarean

Beijing Ditan Hospital, Beijing, China
1
Not reported
12 months
Selected pregnant women who received antenatal
examination in the clinic of obstetrics and gynaecology,
Beijing Ditan Hospital during 2001~2002.
Positive for HBsAg and HBeAg persistently;
Negative for anti-HBs persistently;
Positive for HBV DNA (1.0×107);
Normal function of the liver;
No other disease
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Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Cochrane
risk of bias
assessment

Intervention

Comparator

Overall effect; 95% CI and
P value

2

2

P >0.05

The pregnant women's HBV DNA loads could be obviously
decreased from high viral loads (HBV DNA concentrations in
blood >2.0 copies/mL) after they take lamivudine from 36
weeks' gestation. But it might not reduce the maternal–
fetal vertical transmission of HBV infection.
High/Low/Unclear
Unclear
Unclear
Unclear
Unclear

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Outcome 1
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

Not reported
Oral lamivudine 100 mg/day
Placebo
Not reported

and

Low
Unclear
Low

Outcome 2
Blinding
of
participants
and
personnel:
Blinding of outcome assessors:
Incomplete
outcome
data
addressed:
Comments

Study reference (Author, year)
Study design
Objective(s)
Participant
characteristics
Maternal
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age

43

Yao 2011
Non-RCT
To evaluate the efficacy and safety of telbivudine in
blocking intrauterine HBV transmission
Intervention
Comparator
P value
28

30

0/28
Not reported
28.9 years

0/30
Not reported

48 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015

Infant
characteristics

Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details
Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIV
seropositive patients
Outcome(s)

(unclear whether mean or median age)
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
The second affiliated hospital of Shan tou university
1
Funding: scientific and technological projects (grant
no: 2008B030331235)
6 months
Pregnant women who came to the hospital for
prenatal examination from June 2008 to June 2010
HBsAg seropositivity
6
HBV DNA ≥10 copies/mL;
ALT: 72 U/L;
Normal development of the fetus diagnosed by
ultrasound;
HCV, HIV seronegativity;
With no history of miscarriage;
With no diabetes, nephropathy, hypertension,
hyperthyroidism, autoimmune disease and
malnutrition;
With no history of antiviral therapy.
Not reported
Telbivudine 600 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity
Infant (6–12 months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
Not reported
Not reported
1/28

Not reported
Not reported
Not reported
Not reported
5/30

Infant HBsAg seropositivity (6–12 months)

0/28

4/30

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
3/20
2/30
0/20
0/30
Not reported Not reported
Telbivudine can reduce the incidence of intrauterine
HBV infection in the late pregnant women with
chronic hepatitis B viral infection.
4
All delivered infants were given hepatitis B immune
globulin (200 IU) within 12 hours of delivery and
recombinant HBV vaccine (20 μg) at 0, 1 and 6 months.

Newcastle–Ottawa score
Comments

Overall effect; 95%CI
and P value

RR 0.21 (95% CI 0.03
to 1.72)
RR 0.12 (95% CI 0.01
to 2.11)
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Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean age (SD)
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (g)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria

Intervention(s)

36

Yu 2012
Prospective cohort study
To investigate the efficacy and safety of lamivudine
(LAM) in stopping vertical transmission of hepatitis B
virus (HBV) between pregnant women and infants
Intervention
– Comparator P value
Lamivudine
100
100
6
Not reported
26.64 (4.17)
NR
100
0
Not reported
3468.56 (438.47)
Not reported

9
Not reported
25.78 (3.89)
NR
100
0
Not reported
3505.53 (489.42)
Not reported

0.16
NR

P= 0.643

48
45
Hospital – Second Affiliated Hospital of Southeast
Medical University
One
Not reported
12 months
Patients were divided into two groups, the study
group and control group, according to their choices.
Each group included 100 subjects, and 50 of each had
an abnormal ALT level.
20 and 40 years, gestation period between 24 and 32
weeks, HBsAg/HBeAg positivity, HBV DNA level
7
≥1.0×10 copies/mL, normal or abnormal ALT levels at
baseline, and husbands negative for HBsAg/
HBeAg/HBV DNA
Ultrasonography showing fetal abnormality; ever
threatened abortion, threatened premature labour,
defective immunological function; having coinfection
with hepatitis A, C, D, E, or HIV virus; severe
malnutrition, diabetes mellitus or kidney disease,
using drugs that can affect immune function or
antiviral drugs within 6 months
Maternal: 100 mg of LAM (Heptodin, Glaxo Wellcome,
US) from the 24th to 32nd week of gestation.
Intervention continued after childbirth until
satisfactory efficacy or drug resistance mutation
appeared if serum ALT was abnormal (≥40 U/L) at
baseline. Intervention was stopped after one month
post-natally if serum ALT was normal at baseline. If
ALT levels were abnormal, women in the intervention
and control groups were treated with glycyrrhizin,
reduced glutathione, and polyunsaturated lecithin
choline.
All infants were given 200 IU of HBIG injection (Si
Chuan Shuyang Ltd. Company, Chengdu, China)
50 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015

Comparator(s)

Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity - n
Infant (9–15 first months) HBV DNA positivity- n
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity - n
Congenital abnormalities
Maternal adverse events (any)
Post partum haemorrhaging n (%)
Caesarean section, n (%)
Preterm birth, n (%)
Infant adverse events (any)
Malformation, n (%)
Birth weight, g (SD)
Length, cm (SD)
Infant adverse events (serious adverse events)
Neonatal asphyxia, n (%)
Summary of study conclusion

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)

immediately after birth and at day 15, as well as 20 μg
of genetically engineered hepatitis-B vaccine
(Changchun Biotech Research Institute, Changchun,
China) immediately after birth and at months 1 and 6.
Maternal: No LAM or any other antiviral drugs. Only
treated with glycyrrhizin, reduced glutathione, and
polyunsaturated lecithin choline if serum ALT was
abnormal.
Infants: All infants were given 200 IU of HBIG injection
(Si Chuan Shuyang Ltd. Company, Chengdu, China)
immediately after birth and at day 15, as well as 20 μg
of genetically engineered hepatitis-B vaccine
(Changchun Biotech Research Institute, Changchun,
China) immediately after birth and at months 1and 6.
Not applicable
Intervention
– Lamivudine
0
0
Not reported
Not reported
9
0
0

Comparator

Overall effect; 95% CI
and P value

33 (35)
48 (51.06)
7 (7.45)

36 (39.56)
45 (49.45)
8 (8.79)

P=0.531
P=0.826
P=0.738

0 (0)
3468.56
(438.47)
50.32 (2.28)

1 (1.10)
3505.53
(489.42)
50.57 (2.46)

P=0.308
P=0.643

Not reported
7
Not reported
7
29
7
1

P=0.472

4 (4.26)
6 (6.59)
P=0.482
Antiretroviral therapy with LAM during
middle and late pregnancy is safe and effective in
blocking intrauterine infection, but some patients have
a primary refractory and are at a risk of early
resistance.
6

37

Yuen 2013
Non-RCT
To evaluate the antiviral efficacy of lamivudine therapy
administered during the third trimester to reduce
maternal viraemia and to identify the emergence of
lamivudine resistance
Intervention
Comparator
P value
21

5

51 | P a g e

WHO/HIV/2015.38
© World Health Organization 2015

Infant
characteristics

Number lost to follow up
Average treatment duration
(range), days
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details
Inclusion criteria
Exclusion criteria
Intervention(s)

Comparator(s)
Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)
Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity (at 9 months)

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Newcastle–Ottawa score
Comments

Study reference (Author, year)
Study design
Objective(s)

Participant

Characteristic

Not reported
53 (22–88)

Not reported

Not reported
Not reported
21
Not reported
Not reported
Not reported
Not reported
Not reported

Not reported
Not reported
5
Not reported
Not reported
Not reported
Not reported
Not reported

Australia
Unclear
Unclear
Mothers and infants were followed for 9 months after
delivery.
Not reported
7
HBeAg-positive highly viraemic pregnant women (10
IU/mL)
Not reported
Lamivudine was given during the third trimester of
pregnancy (dose and exact timing of start of treatment
not reported).
No treatment
Not reported
Intervention

Comparator

Overall effect; 95%CI
and P value

Not reported Not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
0
1
Number of infants evaluated
not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
Not reported Not reported
Lamivudine treatment during late pregnancy only
reduced maternal viraemia moderately and drugresistant viral variants emerged
3

38

Zhang 2009
RCT
To investigate the efficacy of telbivudine on intrauterine
hepatitis B virus (HBV) infection during the last stage of
pregnancy
Intervention
Comparator
P value
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characteristics
Maternal
characteristics

Number
of
people
randomized or included (if
non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth
(weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Infant
characteristics

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria

Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)

Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion
Cochrane

Domain

31

30

0
Not available
Not reported
Not reported
31
Not reported
Mean gestational age
37.2±1.3
3.22±0.34
Not reported
Not reported

0
0
Not reported
Not reported
30
Not reported
Mean gestational
age 37.3±1.5
3.35±0.29
Not reported
Not reported

Beijing Ditan Hospital, Beijing, China
1
Not reported
7 months
Pregnant women with chronic hepatitis B who received
antenatal examination and delivered in the department
of obstetrics and gynaecology, Beijing Ditan Hospital,
from March 2007 to June 2008
Positive for HBsAg persistently;
Positive for HBV DNA (1.0 × 107 copies/mL);
No other antiviral drugs had been taken;
No immunosuppressive drugs, cytotoxic drugs and
corticosteroid had been taken.
Infected by HCV, HIV, syphilis, Toxoplasma gondii,
rubella, cytomegalovirus and herpes simplex virus;
Diagnosed with malformation by B-ultrasound
Oral telbivudine 600 mg/day
No treatment
Not reported
Intervention

Comparator

Overall
effect;
95%
CI
and
Pvalue

Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
2/31
5/30
P=0.21
0/31
4/30
Data at 1 year
Data at 7 months
follow up
follow up
Not reported
Not reported
0/31
Not reported
8 (high level of 9 (high level of
creatine kinase) creatine kinase)
Not reported
Not reported
Telbivudine treatment can block intrauterine infection in
pregnant chronic hepatitis B patients.
High/Low/Unclear
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risk of bias
assessment

Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Outcome 1
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

Unclear
Unclear
Unclear
Unclear
and

Outcome 2
Blinding
of
participants
and
personnel:
Blinding of outcome assessors:
Incomplete
outcome
data
addressed:

Unclear
Unclear
Low

Unclear
Unclear
Low

Comments

Study reference (Author, year)
Study design
Objective(s)
Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

17

Zhang 2010
RCT
To evaluate the effect of lamivudine on interrupting
mother-to-infant transmission of chronic HBV
Intervention
Comparator
P value
50

50

0/50
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

0/50
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported
Not reported

Di Tang hospital, Beijing
1
Not reported
6 months
Pregnant women who came to the hospital for
prenatal examination from December 2006 to
December 2007
HBeAg seropositivity;
HBsAg seropositivity;
Normal development of the fetus diagnosed by
ultrasound;
HCV, HIV, RPR seronegativity;
With no history of miscarriage;
With no diabetes, nephropathy, hypertension and
malnutrition;
With no history of antiviral therapy.
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Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)

Not reported
Lamivudine 100 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

5/50

18/50

Infant (6–12 months) HBV DNA positivity

1/50

8/50

Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
6/50

Not reported
Not reported
17/50

Infant HBsAg seropositivity (6–12 months)

1/50

8/50

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
0/50
–
0/50
–
Not reported Not reported
Telbivudine is effective and safe in preventing motherto-infant HBV transmission in HBV-infected pregnant
women during the last trimester of pregnancy.
High/Low/Unclear
Unclear
Unclear
Unclear
Unclear

Cochrane
risk of bias
assessment

Domain
Sequence generation:
Allocation concealment:
Selective outcome reporting:
Other bias:
Serological tests
Blinding
of
participants
personnel:
Blinding of outcome assessors:
Incomplete outcome data:

and

Adverse events
Blinding
of
participants
and
personnel:
Blinding of outcome assessors:
Incomplete
outcome
data
addressed:

Overall effect; 95%CI
and P value
RR 0.28 (95% CI 0.11
to 0.69)
RR 0.13 (95% CI 0.02
to 0.96)

RR 0.35 (95% CI 0.15
to 0.82)
RR 0.13 (95% CI 0.02
to 0.96)

Unclear
Unclear
Unclear

Unclear
Unclear
Unclear

Comments

Study reference (Author, year)
Study design
Objective(s)

Participant
characteristics
Maternal

45

Characteristic

Zhang 2010b
Non-RCT
To evaluate the efficacy and safety of telbivudine in
preventing mother-to-infant HBV transmission in HBVinfected pregnant women during the last trimester of
pregnancy
Intervention
Comparator
P value

Number of people randomized

60

60
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characteristics

Infant
characteristics

or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria

Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)

0/60
Not reported
23~36
Not reported
60/60
Not reported
Not reported
Not reported
Not reported
Not reported

0/60
Not reported
24~37
Not reported
60/60
Not reported
Not reported
Not reported
Not reported
Not reported

Di Tang hospital, Beijing
1
Not reported
12 months
Pregnant women who came to the hospital for
prenatal examination from December 2008 to
December 2009
HBeAg seropositivity;
HBsAg seropositivity;
Normal development of the fetus diagnosed by
ultrasound;
HCV, HIV, RPR seronegativity;
With no history of miscarriage;
With no diabetes, nephropathy, hypertension and
malnutrition;
With no history of antiviral therapy.
Not reported
Telbivudine 600 mg once daily from week 28 of
pregnancy
No treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity

5/60

18/60

Infant (6–12 months) HBV DNA positivity

1/60

11/60

Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity

Not reported
Not reported
6/60

Not reported
Not reported
18/60

Infant HBsAg seropositivity (6–12 months)

1/60

11/60

Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

Not reported Not reported
13/60
0/60
0/60
0/60
Not reported Not reported
Telbivudine appears to be effective and safe in
preventing HBV mother-to-infant transmission and has
no influence on infant development.
4

Newcastle–Ottawa score
Comments

Overall effect; 95% CI
and P value
RR 0.28 (95% CI 0.11
to 0.70)
RR 0.09 (95% CI 0.01
to 0.68)

RR 0.33 (95% CI 0.14
to 0.78)
RR 0.09 (95% CI 0.01
to 0.68)
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Study reference (Author, year)
Study design
Objective(s)
Participant
characteristics
Maternal
characteristics

Infant
characteristics

Characteristic
Number of people randomized
or included (if non-randomized)
Number lost to follow up
Mean treatment duration
Mean/median age, years
Ethnicity
HBeAg-positive
HIV seropositive
Gestational age at birth (weeks)
Birth weight (kg)
Gender
Type of delivery:
Vaginal
Caesarean

Setting/location
Number of sites
Source of study funding
Length of follow up
Patient recruitment/enrolment details

Inclusion criteria
Exclusion criteria
Intervention(s)
Comparator(s)
Outcomes reported for subgroup analysis in HIVseropositive patients
Outcome(s)

39

Zhou 2011
Case–control study
To evaluate the efficacy and safety of telbivudine in
pregnant chronic hepatitis B patients
Intervention
Comparator
P value
36

40

3
Not available
Mean age 22.7
Not reported
34
Not reported
Not reported
Not reported
Not reported
Not reported

0
0
Mean age 21.8
Not reported
36
Not reported
Not reported
Not reported
Not reported
Not reported

Center for the Study of Liver, 118th Hospital of PLA,
Wenzhou Zhejiang 325000, China
1
Not reported
12 months
Selected women who were diagnosed as having
chronic hepatitis B in Center for the Study of Liver,
118th Hospital of PLA, Wenzhou Zhejiang, China
Planned to get pregnant
Infected with other hepatitis virus
Medicamentous liver lesion
Oral telbivudine 600 mg/day
No antiviral treatment
Not reported
Intervention

Comparator

Newborn (0–9 months) HBV DNA positivity
Infant (9–15 first months) HBV DNA positivity
Newborn HBeAg seropositivity
Infant HBeAg seropositivity
Newborn HBsAg seropositivity
Infant HBsAg seropositivity
Congenital abnormalities
Maternal adverse events (any)
Infant adverse events (any)
Infant adverse events (serious adverse events)
Summary of study conclusion

0

7

3

16

0

0

Newcastle–Ottawa score
Comments

3

Overall effect; 95% CI
and P value

Telbivudine could control the level of HBV DNA of
chronic hepatitis B in pregnant patients and interrupt
mother–infant transmission significantly.
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Summary of neonatal hepatitis B vaccine and HBIG use in identified studies
Study
44

Cao 2011
(non-RCT)
42
Chen 2011
(non-RCT)
25
Chen 2012
(case–control study)
21
Feng 2007
40
Greenup 2014
(prospective cohort)
19
Guo 2008
(RCT)
23
Han 2005
(RCT)
28
Han 2010
(non-RCT)
26
Han 2011
(non-RCT)
27
Han 2012
(case–control study)
29
Jiang HX, 2012
(case–control study)
16
Li 2003
(RCT)
22
Li 2006a
(RCT)
30
Liu 2013
(non-RCT)
31
Pan 2012a
(non-RCT)
41
Pan 2012b
(prospective cohort)
24
Shi 2005
(RCT)
18
Shi 2009
(RCT)
32
Tan 2012
(non-RCT)
33
Wu 2013
(non-RCT)
20
Xiang 2007
(RCT)
34
Xiaowen 2011
(RCT)
14
Xu 2009
(RCT)
15
Yang 2008
(RCT)
Yao 2011

43

Birth dose hepatitis B vaccine
(HBV) given to infant (yes/no)
Yes

Hepatitis B immunoglobulin (HBIG) given
to infant (yes/no)
Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes
Yes

Yes

Yes

Yes

Yes

Unclear

*

Unclear

Yes

Yes

Yes

Yes

Yes

Yes

Unclear

Unclear

Yes

Yes

Yes

Yes

Yes

Yes

Unclear

Yes

Yes

Yes

Yes

Yes

Unclear

*

Unclear

*

*

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

32/41 infants received HBIG, although it is
not reported which treatment group the
infants were in.
Yes

Yes
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(non-RCT)
36
Yu 2012
Yes
(prospective cohort)
37
*
Yuen 2013
Unclear
(non-RCT)
38
Zhang 2009
Yes
(RCT)
17
Zhang 2010a
Yes
(RCT)
45
Zhang 2010b
Yes
(non-RCT)
39
Zhou 2011
Yes
(case–control study)
*Study not included in any analyses

Yes
Unclear

*

Yes
Yes
Yes
No
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Forest plots
Lamivudine vs no treatment – RCTs
Newborn HBV DNA positivity
Lamivudine

Study or Subgroup

No intervention

Odds Ratio

Events

Total

Events

Total Weight

Feng 2007

9

48

19

42

17.6%

0.28 [0.11, 0.72]

Guo 2008

8

70

13

40

15.6%

0.27 [0.10, 0.72]

Li 2003

7

43

17

52

13.8%

0.40 [0.15, 1.08]

Shi 2005

2

21

8

18

8.3%

0.13 [0.02, 0.74]

Zhang 2010a

5

50

18

50

17.3%

0.20 [0.07, 0.59]

202

72.6%

0.26 [0.16, 0.43]

0.16 [0.02, 1.41]

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

1.1.1 No intervention

Subtotal (95% CI)

Total events

232

31

75

Heterogeneity: Chi² = 1.58, df = 4 (P = 0.81); I² = 0%
Test for overall effect: Z = 5.46 (P < 0.00001)

1.1.2 Placebo
Shi 2009

1

49

5

43

5.6%

Xu 2009

7

56

24

59

21.8%

0.21 [0.08, 0.54]

102

27.4%

0.20 [0.08, 0.47]

304 100.0%

0.25 [0.16, 0.37]

Subtotal (95% CI)

105

8

Total events

29

Heterogeneity: Chi² = 0.05, df = 1 (P = 0.82); I² = 0%
Test for overall effect: Z = 3.65 (P = 0.0003)

Total (95% CI)
Total events

337
39

104

Heterogeneity: Chi² = 1.95, df = 6 (P = 0.92); I² = 0%

0.01

Test for overall effect: Z = 6.58 (P < 0.00001)

0.1

1

Favours lamivudine

Test for subgroup differences: Chi² = 0.32, df = 1 (P = 0.57), I² = 0%

10

100

Favours no intervention

Infant HBV DNA positivity
Lamivudine
Study or Subgroup

No intervention

Odds Ratio

Events

Total

Events

Total Weight

Feng 2007

7

48

16

42

27.8%

0.28 [0.10, 0.77]

Guo 2008

6

70

18

40

40.0%

0.11 [0.04, 0.33]

Zhang 2010a

1

50

8

50

15.0%

0.11 [0.01, 0.89]

132

82.8%

0.17 [0.08, 0.33]

41

17.2%

0.32 [0.09, 1.12]

41

17.2%

0.32 [0.09, 1.12]

173 100.0%

0.19 [0.11, 0.35]

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

1.2.1 No intervention

Subtotal (95% CI)
Total events

168
14

42

Heterogeneity: Chi² = 1.63, df = 2 (P = 0.44); I² = 0%
Test for overall effect: Z = 5.12 (P < 0.00001)
1.2.2 Placebo
Xu 2009

4

Subtotal (95% CI)

49

9

49

Total events

4

9

Heterogeneity: Not applicable
Test for overall effect: Z = 1.79 (P = 0.07)
Total (95% CI)
Total events

217
18

51

Heterogeneity: Chi² = 2.33, df = 3 (P = 0.51); I² = 0%
Test for overall effect: Z = 5.38 (P < 0.00001)

Test for subgroup differences: Chi² = 0.74, df = 1 (P = 0.39), I² = 0%

0.01

0.1

Favours lamivudine

1

10

100

Favours no intervention

Newborn HBeAg seropositivity
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Lamivudine

No intervention

Odds Ratio

Events

Total

Events

Li 2003

7

43

11

52

64.4%

0.72 [0.25, 2.07]

Shi 2005

3

21

2

18

14.3%

1.33 [0.20, 9.02]

Xiang 2007

3

21

3

18

21.4%

0.83 [0.15, 4.75]

88 100.0%

0.83 [0.37, 1.87]

88 100.0%

0.83 [0.37, 1.87]

Study or Subgroup

Total Weight

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

1.3.1 No intervention

Subtotal (95% CI)
Total events

85
13

16

Heterogeneity: Chi² = 0.30, df = 2 (P = 0.86); I² = 0%
Test for overall effect: Z = 0.44 (P = 0.66)
Total (95% CI)

Total events

85

13

16

Heterogeneity: Chi² = 0.30, df = 2 (P = 0.86); I² = 0%

0.01

Test for overall effect: Z = 0.44 (P = 0.66)

0.1

1

Favours lamivudine

Test for subgroup differences: Not applicable

10

100

Favours no intervention

Newborn HBsAg seropositivity
Lamivudine

Study or Subgroup

No intervention

Odds Ratio

Events

Total

Events

Feng 2007

8

48

17

42

17.5%

0.29 [0.11, 0.78]

Guo 2008

6

70

10

40

15.8%

0.28 [0.09, 0.85]

Li 2003

1

43

8

52

7.0%

0.13 [0.02, 1.09]

Shi 2005

1

21

1

18

4.4%

0.85 [0.05, 14.64]

Xiang 2007

1

21

5

18

6.4%

0.13 [0.01, 1.24]

Zhang 2010a

6

50

17

50

16.7%

0.26 [0.09, 0.74]

220

67.7%

0.27 [0.15, 0.46]

Total Weight

Odds Ratio

M-H, Random, 95% CI

M-H, Random, 95% CI

1.5.1 No intervention

Subtotal (95% CI)
Total events

253
23

58

Heterogeneity: Tau² = 0.00; Chi² = 1.52, df = 5 (P = 0.91); I² = 0%
Test for overall effect: Z = 4.76 (P < 0.00001)

1.5.2 Placebo
Shi 2009

3

49

10

43

12.6%

Xu 2009

17

56

14

59

19.7%

1.40 [0.61, 3.20]

102

32.3%

0.60 [0.10, 3.73]

Subtotal (95% CI)

Total events

105

20

0.22 [0.05, 0.84]

24

Heterogeneity: Tau² = 1.43; Chi² = 5.32, df = 1 (P = 0.02); I² = 81%
Test for overall effect: Z = 0.55 (P = 0.58)

Total (95% CI)
Total events

358
43

322 100.0%

0.35 [0.18, 0.67]

82

Heterogeneity: Tau² = 0.37; Chi² = 13.29, df = 7 (P = 0.07); I² = 47%
Test for overall effect: Z = 3.16 (P = 0.002)
Test for subgroup differences: Chi² = 0.69, df = 1 (P = 0.41), I² = 0%

0.01

0.1

Favours lamivudine

1

10

100

Favours no intervention
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Infant HBsAg seropositivity
Lamivudine

No intervention

Odds Ratio

Events

Total

Events

Feng 2007

7

48

16

42

21.7%

0.28 [0.10, 0.77]

Guo 2008

4

70

12

40

21.4%

0.14 [0.04, 0.48]

Han 2005

0

43

5

35

8.9%

0.06 [0.00, 1.20]

Li 2006a

1

36

7

44

9.1%

0.15 [0.02, 1.29]

Zhang 2010a

1

50

8

50

11.6%

0.11 [0.01, 0.89]

211

72.7%

0.17 [0.09, 0.33]

59

27.3%

0.34 [0.14, 0.80]

59

27.3%

0.34 [0.14, 0.80]

270 100.0%

0.22 [0.13, 0.36]

Study or Subgroup

Total Weight

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

1.6.1 No intervention

Subtotal (95% CI)
Total events

247
13

48

Heterogeneity: Chi² = 1.62, df = 4 (P = 0.81); I² = 0%
Test for overall effect: Z = 5.25 (P < 0.00001)
1.6.2 Placebo
Xu 2009

10

Subtotal (95% CI)

Total events

56

23

56

10

23

Heterogeneity: Not applicable
Test for overall effect: Z = 2.45 (P = 0.01)

Total (95% CI)
Total events

303
23

71

Heterogeneity: Chi² = 2.97, df = 5 (P = 0.70); I² = 0%

0.005

Test for overall effect: Z = 5.77 (P < 0.00001)

0.1

1

Favours lamivudine

Test for subgroup differences: Chi² = 1.61, df = 1 (P = 0.20), I² = 37.9%

10

200

Favours no intervention

Maternal adverse events (any)
Lamivudine
Study or Subgroup

No intervention

Odds Ratio

Events

Total

Events

Shi 2009

2

51

2

84

18.1%

Xu 2009

7

89

6

61

81.9%

0.78 [0.25, 2.45]

145 100.0%

0.94 [0.35, 2.55]

145 100.0%

0.94 [0.35, 2.55]

Total Weight

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

1.8.2 Placebo

Subtotal (95% CI)

Total events

140

9

1.67 [0.23, 12.26]

8

Heterogeneity: Chi² = 0.42, df = 1 (P = 0.52); I² = 0%
Test for overall effect: Z = 0.11 (P = 0.91)
Total (95% CI)
Total events

140
9

8

Heterogeneity: Chi² = 0.42, df = 1 (P = 0.52); I² = 0%

0.01

Test for overall effect: Z = 0.11 (P = 0.91)

0.1

1

Favours lamivudine

Test for subgroup differences: Not applicable

10

100

Favours no intervention

Lamivudine vs no treatment – non-RCTs
Newborn HBsAg seropositivity
Lamivudine
Study or Subgroup

Jiang HX 2012

No intervention

Events

Total

Events

Total

0

164

9

92

Odds Ratio

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

0.03 [0.00, 0.46]
0.001

0.1

Favours lamivudine

1

10

1000

Favours no intervention

Congenital abnormalities
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Lamivudine
Study or Subgroup

No intervention

Odds Ratio

Events

Total

Events

Total

Jiang HX 2012

0

164

0

92

Not estimable

Yu 2012

0

94

1

91

0.32 [0.01, 7.94]

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

0.01

0.1

Favours lamivudine

1

10

100

Favours no intervention
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Telbivudine vs no treatment – non-RCTs
Newborn HBV DNA positivity
Telbivudine

no intervention

Odds Ratio

Total Weight

Total

Events

Cao 2011

0

18

1

20

2.7%

0.35 [0.01, 9.18]

Chen 2011

0

25

4

25

8.7%

0.09 [0.00, 1.84]

Chen 2012

0

75

4

28

12.7%

0.04 [0.00, 0.69]

Han 2011

0

136

9

94

22.0%

0.03 [0.00, 0.57]

Pan 2012

0

54

3

35

8.2%

0.09 [0.00, 1.70]

Zhang 2010b

5

60

18

60

32.5%

0.21 [0.07, 0.62]

Zhou YJ 2011

0

33

7

40

13.2%

0.07 [0.00, 1.21]

302 100.0%

0.11 [0.05, 0.25]

Total (95% CI)
Total events

401

Odds Ratio
M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

Events

Study or Subgroup

46

5

Heterogeneity: Chi² = 3.24, df = 6 (P = 0.78); I² = 0%

0.001

Test for overall effect: Z = 5.46 (P < 0.00001)

0.1

1

Favours telbivudine

10

1000

Favours no intervention

Infant HBV DNA positivity
Telbivudine
Study or Subgroup

Events

no intervention

Total

Events

Odds Ratio

Total Weight

Chen 2011

0

25

4

25

15.5%

0.09 [0.00, 1.84]

Han 2011

0

136

7

88

31.8%

0.04 [0.00, 0.71]

Pan 2012

0

54

3

35

14.7%

0.09 [0.00, 1.70]

Zhang 2010b

1

60

11

60

38.0%

0.08 [0.01, 0.61]

208 100.0%

0.07 [0.02, 0.25]

275

Total (95% CI)

Total events

1

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

25

Heterogeneity: Chi² = 0.21, df = 3 (P = 0.98); I² = 0%

0.002

Test for overall effect: Z = 4.01 (P < 0.0001)

0.1

1

Favours telbivudine

10

500

Favours no intervention

Newborn HBeAg seropositivity
Telbivudine
Study or Subgroup
Han GR 2012
Pan 2012

Events

Total

0
54

no intervention

Odds Ratio

Events

Total

118

8

97

0.04 [0.00, 0.78]

54

35

35

Not estimable

Odds Ratio

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

0.001

0.1

1

Favours telbivudine

10

1000

Favours no intervention

Newborn HBsAg seropositivity
Telbivudine
Study or Subgroup

no intervention

Odds Ratio

Events

Total

Events

Cao 2011

3

18

2

20

1.0%

1.80 [0.26, 12.23]

Chen 2011

1

25

5

25

2.9%

0.17 [0.02, 1.55]

Chen 2012

5

75

7

28

5.8%

0.21 [0.06, 0.75]

Han 2011

13

136

28

94

18.1%

0.25 [0.12, 0.51]

Han GR 2012

13

120

20

100

11.8%

0.49 [0.23, 1.03]

Pan 2012

2

54

8

35

5.7%

0.13 [0.03, 0.65]

Pan 2012b

54

257

85

351

34.3%

0.83 [0.57, 1.23]

Yao 2011

1

28

5

30

2.8%

0.19 [0.02, 1.70]

Zhang 2010b

6

60

18

60

9.8%

0.26 [0.09, 0.71]

Zhou YJ 2011

3

33

16

40

8.0%

0.15 [0.04, 0.58]

783 100.0%

0.47 [0.36, 0.61]

Total (95% CI)
Total events

806
101

Total Weight

M-H, Fixed, 95% CI

194

Heterogeneity: Chi² = 22.81, df = 9 (P = 0.007); I² = 61%
Test for overall effect: Z = 5.57 (P < 0.00001)

Odds Ratio

M-H, Fixed, 95% CI

0.01

0.1

Favours telbivudine

1

10

100

Favours no intervention
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Infant HBsAg seropositivity
Telbivudine
Study or Subgroup

Events

no intervention

Total

Events

Odds Ratio

Total Weight

Odds Ratio

M-H, Fixed, 95% CI

Chen 2011

0

25

4

25

13.5%

0.09 [0.00, 1.84]

Han 2011

0

136

7

88

27.7%

0.04 [0.00, 0.71]

Pan 2012

0

54

3

35

12.8%

0.09 [0.00, 1.70]

Yao 2011

0

28

4

30

13.1%

0.10 [0.01, 2.01]

Zhang 2010b

1

60

11

60

33.0%

0.08 [0.01, 0.61]

238 100.0%

0.07 [0.02, 0.24]

Total (95% CI)

303

Total events

1

M-H, Fixed, 95% CI

29

Heterogeneity: Chi² = 0.26, df = 4 (P = 0.99); I² = 0%

0.002

Test for overall effect: Z = 4.28 (P < 0.0001)

0.1

1

Favours telbivudine

10

500

Favours no intervention

Congenital abnormalities
Telbivudine
Study or Subgroup

no intervention

Odds Ratio

Total

Events

Liu 2013

0

60

0

20

Not estimable

Pan 2012

0

54

0

35

Not estimable

Zhou YJ 2011

0

33

0

40

Not estimable

95

Not estimable

147

Total (95% CI)
Total events

0

Total Weight

Odds Ratio

Events

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

0

Heterogeneity: Not applicable

0.01

Test for overall effect: Not applicable

0.1

1

10

100

Favours telbivudine Favours no intervention

Maternal adverse events (any)
Telbivudine
Study or Subgroup

Events

no intervention

Total

Events

Odds Ratio

Total Weight

Odds Ratio

M-H, Random, 95% CI

Chen 2011

0

25

0

25

Han 2011

12

135

5

94

47.5%

3

20

2

30

32.3%

2.47 [0.37, 16.32]

13

60

0

60

20.1%

34.39 [1.99, 593.41]

209 100.0%

3.55 [0.75, 16.86]

Yao 2011
Zhang 2010b

240

Total (95% CI)

Total events

28

M-H, Random, 95% CI

Not estimable
1.74 [0.59, 5.11]

7

Heterogeneity: Tau² = 1.03; Chi² = 4.38, df = 2 (P = 0.11); I² = 54%

0.002

Test for overall effect: Z = 1.59 (P = 0.11)

0.1

1

10

500

Favours telbivudine Favours no intervention

Infant adverse events (any)

Lamivudine
Study or Subgroup

No intervention

Odds Ratio

Total

Events

Cao 2011

0

18

0

20

Chen 2011

0

25

0

25

Han GR 2012

7

120

5

100

50.5%

1.18 [0.36, 3.83]

Jiang HX 2012

3

164

4

92

49.5%

0.41 [0.09, 1.87]

Yao 2011

0

20

0

30

Not estimable

Zhang 2010b

0

60

0

60

Not estimable

Total (95% CI)
Total events

407
10

M-H, Fixed, 95% CI

M-H, Fixed, 95% CI

Not estimable
Not estimable

327 100.0%

0.80 [0.32, 1.99]

9

Heterogeneity: Chi² = 1.16, df = 1 (P = 0.28); I² = 13%
Test for overall effect: Z = 0.48 (P = 0.63)

Total Weight

Odds Ratio

Events

0.2

0.5

Favours [experimental]

1

2

5

Favours [control]
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GRADE SUMMARY OF FINDINGS
Lamivudine versus no intervention or placebo
Quality assessment
Number of
participant
s (studies)

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Quality

Lamivudin
e

No
interventio
n
or
placebo

Relativ
e (95%
CI)

Assumed
risk

Correspondin
g risk

No
interventio
n

Lamivudine

Newborn HBV DNA positivity (RCT data)
641
(7
14,16
studies)

RCT

no
no serious no serious
serious inconsiste indirectness
risk of
ncy
–19,21,24
1
bias
Newborn HBV DNA positivity (non-RCT data)

no serious
imprecision

undetecte
5
d

39/337
(11.6)

104/304
(34.2)

OR 0.25
(0.16 to
0.37)

342 per
1000

115 per 1000
(from 77 to
161)

⊕⊕⊕⊕
HIGH

256
29
(1 study)

non2
RCT

very
no serious
serious inconsiste
risk of
ncy
bias
Infant HBV DNA positivity (RCT data)

no serious
indirectness

no serious
imprecision

undetecte
d

0/164 (0.0)

9/92 (9.8)

OR 0.03
(0.00 to
0.46)

98 per 1000

3 per 1000
(from 0 to
48)

⊕⊕⊕⊝
MODER
ATE

390
(4
14,17
studies)

RCT

no
no serious
serious inconsiste
risk of
ncy
,19,21
bias
Infant HBV DNA positivity (non-RCT data)

no serious
indirectness

no serious
imprecision

undetecte
d

18/217
(8.3)

51/173
(29.5)

OR
0.19*
(0.11 to
0.35)

295 per
1000

74 per 1000
(from 44 to
128)

⊕⊕⊕⊕
HIGH

185
36
(1 study)

nonRCT

no serious
indirectness

very
serious
imprecision

undetecte
d

0/94 (0.0)

7/91 (7.7)

OR 0.06
(0.00 to
1.06)

77 per 1000

5 per 1000
(from 0 to
81)

⊕⊝⊝⊝
VERY
LOW

very
serious
risk of
bias

no serious
inconsiste
ncy

4
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Newborn HBeAg seropositivity (RCT data)
173
(3
16,20
studies)

RCT

no
no serious
serious inconsiste
risk of
ncy
,24
bias
Infant HBeAg seropositivity (RCT data)

no serious
indirectness

40
15
(1 study)

RCT

no serious
indirectness

serious
risk of
bias

no
serious
inconsiste
ncy
Newborn HBsAg seropositivity (RCT data)

very
serious
imprecision

undetecte
d

13/85
(15.3)

16/88
(18.2)

OR 0.83
(0.37 to
1.87)

182 per
1000

156 per 1000
(from 76 to
294)

⊕⊕⊝⊝
LOW

very
serious
imprecision

undetecte
d

2/20 (10.0)

2/20 (10.0)

OR 1.00
(0.13 to
7.89)

100 per
1000

100 per 1000
(from 14 to
467)

⊕⊝⊝⊝
VERY
LOW

4

4

680
(8
14,16
studies)

RCT

no
serious
no serious
serious inconsiste indirectness
3
risk of
ncy
–21,24
bias
Newborn HBsAg seropositivity (non-RCT data)

no serious
imprecision

undetecte
d

43/358
(12.0)

82/322
(25.5)

OR 0.35
(0.18 to
0.67)

255 per
1000

107 per 1000
(from 58 to
186)

⊕⊕⊕⊝
MODER
ATE

844
(3
29,36
studies)

nonRCT

very
serious
serious inconsiste
3
risk of
ncy
,41
bias
Infant HBsAg seropositivity (RCT data)

no serious
indirectness

no serious
imprecision

undetecte
d

43/310
(13.9)

142/534
(26.6)

OR 0.40
(0.27 to
0.61)

266 per
1000

127 per 1000
(from 89 to
181)

⊕⊝⊝⊝
VERY
LOW

573
(6
14,17
studies)

RCT

no serious
indirectness

no serious
imprecision

undetecte
d

23/303
(7.6)

71/270
(26.3)

OR
0.22*
(0.13 to
0.36)

263 per
1000

73 per 1000
(from 44 to
114)

⊕⊕⊕⊕
HIGH

very
no serious
serious inconsiste
risk of
ncy
bias
Congenital abnormalities (RCT data)

no serious
indirectness

very
serious
imprecision

undetecte
d

0/94 (0.0)

7/91 (7.7)

OR 0.06
(0.00 to
1.06)

77 per 1000

5 per 1000
(from 0 to
81)

⊕⊝⊝⊝
VERY
LOW

115

no serious

very

undetecte

2/56 (3.6)

0/59 (0.0)

OR 5.46

No estimate

No estimate

⊕⊕⊝⊝

,19,21,22,23

serious
risk of
bias

no serious
inconsiste
ncy

Infant HBsAg seropositivity (non-RCT data)
185
36
(1 study)

nonRCT

RCT

no

no serious

4
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(1 study)

14

serious
risk of
bias

inconsiste
ncy

indirectness

serious
imprecision

d

very
serious
imprecision

undetecte
d

0/258 (0.0)

(0.26 to
116.25)

because of
0 events in
control
group

because of 0
events in
control group

LOW

1/183 (5.5)

OR 0.32
(0.01 to
7.94)

5 per 1000

2 per 1000
(from 0 to
42)

⊕⊝⊝⊝
VERY
LOW

4

Congenital abnormalities (non-RCT data)
441
(2
29,36
studies)

nonRCT

very
no serious
serious inconsiste
risk of
ncy
bias
Maternal adverse events (any) (RCT data)
285
(2
14,24
studies)

RCT

no
no serious no serious
serious inconsiste indirectness
risk of
ncy
bias
Maternal adverse events (any) (non-RCT data)

very
serious
imprecision

undetecte
d

9/140 (6.4)

8/145 (5.5)

OR 0.94
(0.35 to
2.55)

55 per 1000

52 per 1000
(from 20 to
130)

⊕⊕⊝⊝
LOW

256
29
(1 study)

nonRCT

very
serious
imprecision

undetecte
d

20/164
(12.2)

9/92 (9.8)

OR 1.28
(0.56 to
2.94)

98 per 1000

122 per 1000
(from 57 to
242)

⊕⊝⊝⊝
VERY
LOW

no
no serious no serious
serious inconsiste indirectness
risk of
ncy
bias
Infant serious adverse events (non-RCT data)

very
serious
imprecision

undetecte
d

5/56 (8.9)

3/59 (5.1)

OR 1.83
(0.42 to
8.05)

51 per 1000

89 per 1000
(from 22 to
301)

⊕⊕⊝⊝
LOW

256
29
(1 study)

very
serious
imprecision

undetecte
d

2/264 (1.2)

1/92 (1.1)

OR 1.12
(0.10 to
12.56)

11 per 1000

12 per 1000
(from 1 to
121)

⊕⊝⊝⊝
VERY
LOW

very
serious

undetecte
d

10/56
(17.9)

12/59
(20.3)

OR 0.85
(0.34 to

203 per
1000

178 per 1000
(from 80 to

⊕⊕⊝⊝
LOW

very
no serious
serious inconsiste
risk of
ncy
bias
Infant serious adverse events (RCT data)
115
14
(1 study)

no serious
indirectness

4

no serious
indirectness

4

RCT

nonRCT

very
no serious
serious inconsiste
risk of
ncy
bias
Infant adverse events (any) (RCT data)

no serious
indirectness

115
14
(1 Study)

no serious
indirectness

RCT

no
serious

no serious
inconsiste

4

4

4
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risk of
ncy
imprecision
2.16)
355)
4
bias
1
For most studies, the overall risk of bias was unclear; however, the risk of bias was considered low for serological outcomes and increased for adverse event outcomes.
2
The risk of bias for all comparisons of non-RCT data has been downgraded to serious risk of bias because of the increased risk of bias linked to the study designs.
3
Inconsistency downgraded because of unexplained heterogeneity
4
Imprecision downgraded because of wide confidence interval
5
For all comparisons there were too few included studies to evaluate possible publication bias. However, eligible studies only reported as abstracts have been included in
the analyses, which lower the risk of publication bias.
*
Upgraded because of large effect size.

Telbivudine versus no intervention or placebo
Quality assessment
Number of
participant
s (studies)

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Quality

Telbivudin
e

No
interventio
n
or
placebo

Relativ
e (95%
CI)

Assumed
risk

Correspondin
g risk

No
interventio
n

Telbivudine

Newborn HBV DNA positivity (non-RCT data)
no serious
indirectness

no serious
imprecision

undetecte
d

5/401 (1.2)

46/302
(15.2)

OR
0.11*
(0.05 to
0.25)

152 per
1000

19 per 1000
(from 9 to
43)

⊕⊕⊕⊝
MODER
ATE

very
no serious no serious
serious inconsiste indirectness
risk of
ncy
,42,45
bias
Newborn HBeAg seropositivity (non-RCT data)

no serious
imprecision

undetecte
d

1/275 (0.4)

25/208
(12.0)

OR 0.07
(0.02*
to 0.25)

120 per
1000

9 per 1000
(from 3 to
33)

⊕⊕⊕⊝
MODER
ATE

304
(2

very
serious

undetecte
d

54/172
(31.4)

43/132
(32.6)

No
estimat

No estimate
because of

No estimate
because of

⊕⊝⊝⊝
VERY

703
(7
25,26
studies)

non2
RCT

very
no serious
serious inconsiste
risk of
ncy
,31,39,42,44,45
1
bias
Infant HBV DNA positivity (non-RCT data)
483
(4
26,31
studies)

nonRCT

nonRCT

very
serious

very
serious

no serious
indirectness
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studies)

27,31

risk of
bias

inconsiste
3
ncy

imprecision
4

e
becaus
e of
100%
event
rate in
one
trial

100% event
rate in one
trial

100% event
rate in one
trial

LOW

Infant HBeAg seropositivity (non-RCT data)
very
serious
imprecision

undetecte
d

0/54 (0.0)

3/35 (8.6)

OR 0.09
(0.0 to
1.70)

86 per 1000

8 per 1000
(from 0 to
137)

⊕⊝⊝⊝
VERY
LOW

no
no serious no serious
serious inconsiste indirectness
risk of
ncy
bias
Newborn HBsAg seropositivity (non-RCT data)

very
serious
imprecision

undetecte
d

2/31 (6.5)

5/30 (16.7)

OR 0.34
(0.06 to
1.94)

167 per
1000

64 per 1000
(from 12 to
280)

⊕⊕⊝⊝
LOW

1589
(10
25,26
studies)

nonRCT

very
serious
serious inconsiste
3
risk of
ncy
,27,31,39,41–45
bias
Infant HBsAg seropositivity (non-RCT data)

no serious
indirectness

no serious
imprecision

undetecte
d

101/806
(12.5)

194/783
(24.8)

OR 0.47
(0.36 to
0.61)

248 per
1000

134 per 1000
(from 106 to
167)

⊕⊝⊝⊝
VERY
LOW

541
(5
26,31
studies)

nonRCT

very
no serious
serious inconsiste
risk of
ncy
,42,43,45
bias
Congenital abnormalities (non-RCT data)

no serious
indirectness

no serious
imprecision

undetecte
d

1/303 (0.3)

29/238
(12.2)

OR
0.07*
(0.02 to
0.24)

122 per
1000

10 per 1000
(from 3 to
32)

⊕⊕⊕⊝
MODER
ATE

242
(3
30,31
studies)

nonRCT

no serious
indirectness

very
serious
imprecision

undetecte
d

0/147 (0.0)

0/95 (0.0)

No
estimat
e
becaus

No estimate
because of
0 events

No estimate
because of 0
events

⊕⊝⊝⊝
VERY
LOW

89
31
(1 study)

very
no serious
serious inconsiste
risk of
ncy
bias
Newborn HBsAg seropositivity (RCT data)
61
38
(1 study)

,39

nonRCT

no serious
indirectness

4

RCT

very
serious
risk of
bias

no
serious
inconsiste
ncy

4

4
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e of 0
events
Maternal adverse events (any) (non-RCT data)
449
(4
26,42
studies)

nonRCT

very
serious
no serious
serious inconsiste indirectness
3
risk of
ncy
,43,45
bias
Infant serious adverse events (non-RCT data)

very
serious
imprecision

undetecte
d

28/240
(11.7)

7/209 (3.3)

OR 3.55
(0.75 to
16.86)

33 per 1000

110 per 1000
(from 25 to
369)

⊕⊝⊝⊝
VERY
LOW

89
31
(1 study)

nonRCT

very
serious
imprecision

undetecte
d

0/54 (0.0)

0/35 (0.0)

No
estimat
e
becaus
e of 0
events

No estimate
because of
0 events

No estimate
because of 0
events

⊕⊝⊝⊝
VERY
LOW

very
serious
imprecision

undetecte
d

8/31 (25.8)

9/30 (30.0)

OR 0.81
(0.26 to
2.49)

300 per
1000

258 per 1000
(from 100 to
516)

⊕⊕⊝⊝
LOW

very
serious
risk of
bias

no serious
inconsiste
ncy

no serious
indirectness

4

4

Infant adverse events (any) (RCT data)
61
38
(1 study)

RCT

no
no serious
serious inconsiste
3
risk of
ncy
bias
Infant adverse events (any) (non-RCT data)

no serious
indirectness

4

⊕⊝⊝⊝
very
no serious no serious
very
undetecte
10/407
9/327 (2.8) OR 0.80 28 per 1000 22 per 1000
VERY
serious inconsiste indirectness serious
d
(2.5)
(0.32 to
(from 9 to
3
LOW
risk of
ncy
imprecision
1.99)
53)
,42–45
4
bias
1
For most studies the overall risk of bias was unclear; however, the risk of bias was considered low for serological outcomes and increased for adverse event outcomes.
2
The risk of bias for all comparisons of non-RCT data has been downgraded to serious risk of bias because of the increased risk of bias linked to the study designs.
3
Inconsistency downgraded because of unexplained heterogeneity
4
Imprecision downgraded because of wide confidence interval
5
For all comparisons there were too few included studies to evaluate possible publication bias. However, eligible studies only reported as abstracts have been included in
the analyses, which lower the risk of publication bias.
*
Upgraded because of large effect size.
734
(6
27,29
studies)

nonRCT
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Tenofovir versus no intervention
Quality assessment
Number of
participant
s (studies)

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Quality

Tenofovir

No
interventio
n

Relativ
e (95%
CI)

Assumed
risk

Correspondin
g risk

No
interventio
n

Tenofovir

2/20 (10.0)

OR 0.16
(0.01 to
1.84)

100 per
1000

17 per 1000
(from 1 to
170)

Infant HBsAg seropositivity (non-RCT data)
78
40
(1 study)

non1
RCT

very
serious
risk of
2
bias

no serious
inconsiste
ncy

no serious
indirectness

very
serious
imprecision

undetecte
d

1/58 (1.7)

3

⊕⊝⊝⊝
VERY
LOW

1

The risk of bias for all comparisons of non-RCT data has been downgraded to serious risk of bias because of the increased risk of bias linked to the study design.
The overall risk of bias was high.
3
Imprecision downgraded because of wide confidence interval
2

Tenofovir versus lamivudine
Quality assessment
Number of
participant
s (studies)

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Tenofovir

Relativ
e (95%
CI)

Lamivudine

Quality
Assumed
risk

Correspondin
g risk

Lamivudine

Tenofovir

Infant HBsAg seropositivity (non-RCT data)
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111
40
(1 study)

non1
RCT

very
serious
risk of
2
bias

no serious
inconsiste
ncy

no serious
indirectness

very
serious
imprecision

undetecte
d

1/58 (1.7)

0/53 (0.0)

3

OR 2.79
(0.11 to
70.01)

no estimate
because of
0 events in
control
group

⊕⊝⊝⊝
VERY
LOW

no estimate
because of 0
events in
control group

1

The risk of bias for all comparisons of non-RCT data has been downgraded to serious risk of bias because of the increased risk of bias linked to the study design.
The overall risk of bias was high.
3
Imprecision downgraded because of wide confidence interval
2

Telbivudine versus lamivudine
Quality assessment
Number of
participant
s (studies)

Design

Risk of
bias

Inconsiste
ncy

Indirectnes
s

Imprecisio
n

Publicatio
n bias

Study event rates (%)

Effect

Telbivudin
e

Relativ
e (95%
CI)

Assumed
risk

Correspondin
g risk

Lamivudine

Telbivudine

OR 1.27
(0.58 to
2.77)

173 per
1000

210 per 1000
(from 108 to
367)

Lamivudine

Quality

Newborn HBsAg seropositivity (non-RCT data)
309
41
(1 study)

non1
RCT

very
serious
risk of
2
bias

no serious
inconsiste
ncy

no serious
indirectness

very
serious
imprecision
3

undetecte
d

54/257
(21.0)

9/52 (17.3)

⊕⊝⊝⊝
VERY
LOW

1

The risk of bias for all comparisons of non-RCT data has been downgraded to serious risk of bias because of the increased risk of bias linked to the study design.
The overall risk of bias was high.
3
Imprecision downgraded because of wide confidence interval
2
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Summaries of included economic studies
Study

Study methods

Tsai
2014,
USA

Study design/
model:

Perspective:
Costs:

Outcomes:

A decision analytic model was
used to compare the cost–
effectiveness of prophylactic
administration of lamivudine,
telbivudine and tenofovir
antiviral therapies in the third
trimester to highly viraemic
women compared to no
maternal prophylaxis.
In both strategies, neonates
received hepatitis B
immunoglobulin and hepatitis
B vaccination.
A willingness to pay threshold
of US$ 100 000 per qualityadjusted life-year (QALY)
gained was set.
Not reported
A lifelong cost of US$ 56 000 of
chronic hepatitis B with
antigen-positive disease, and
US$ 47 000 of chronic hepatitis
B with antigen-negative
disease were assumed.
QALYs gained

Limitations

Incremental cost

Incremental
effects

Cost–effectiveness

Uncertainty

The following
were not
reported in
-methods:
perspective,
discounting, basis
of costs
assumption and
breakdown of
costs and
values of health
state utilities.
-results: costs of
telbivudine,
incremental cost–
effectiveness
ratio (ICER) and
results of
sensitivity
analysis.

Incremental cost
was not reported.
Lifetime costs
were:
 telbivudine
US$ 5491 per
person
 tenofovir US$
4971 per
person
 lamivudine US$
4268 per
person

Tenofovir
provided 0.15
incremental
QALYs
compared to
lamivudine and
0.04 QALYs
compared to
telbivudine.

Tenofovir was reported
to be cost–effective
compared to telbivudine
or lamivudine. No ICERs
were reported.

Probabilities were
varied in sensitivity
analyses.
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Study
ID

Study methods

Nayeri
2012,
USA

Study design/
model:

A Markov model was used to
compare the cost–
effectiveness of prophylactic
administration of lamivudine
to women with hepatitis B in
the third trimester compared
to no prophylaxis. In both
strategies, neonates received
hepatitis B immunoglobulin
(HBIG) and hepatitis B
vaccination.
A willingness to pay threshold
of US$ 50 000 was used to
determine cost–effectiveness.

Perspective:

Health-care system perspective

Costs:

Costs were derived from
published literature and
included costs of: chronic
hepatitis with and without
cirrhosis; decompensated
cirrhosis; hepatocellular
carcinoma; and pre- and posthepatic transplant. Costs were
adjusted to 2011 US dollars
and were discounted at a rate
of 3%.
QALYs gained. QALYs were
discounted at a rate of 3%.

Outcomes:

Limitations

Incremental cost

Incremental
effects

Cost–effectiveness

Uncertainty

- US$ 337 000

314 QALYs

Prophylactic lamivudine
was dominant.

A series of
univariate
sensitivity analyses
were conducted in
addition to
probabilistic
sensitivity analysis
(PSA).
In PSA, lamivudine
was found to be
either cost-saving
(82%) or cost–
effective (18%) at a
willingness to pay
threshold of
US$ 50 000.
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Study

Study methods

Unal
2011,
USA

Study design/
model:

Perspective:
Costs:

Outcomes:

A decision tree model
was used to evaluate
the cost–effectiveness
of administering
maternal lamivudine or
hepatitis B
immunoglobulin (HBIG)
in the third trimester, in
addition to standard
neonatal prophylaxis,
compared to no
maternal treatment for
prevention of perinatal
hepatitis B transmission.
US health systems
perspective
Costs were obtained
from published
literature and included
costs of: antiviral, stable
chronic hepatitis B,
compensated and
decompensated
cirrhosis, hepatocellular
carcinoma, liver
transplant and unstable
disease after liver
transplant. Costs were
assumed to be incurred
after 20 years of age
and were adjusted to
2010 US dollars.
Life years gained (LYG)

Limitations

Incremental cost

Incremental effects

Cost–effectiveness

Uncertainty

The cost–effectiveness
of the different
interventions was
compared separately to
no maternal intervention
but not to each other.
Quality of life was not
incorporated in
outcomes assessment.





Both interventions
were reported to be
cost-saving when
compared to no
maternal intervention.

One-way and
multi-way
sensitivity
analyses were
conducted. Both
interventions
remained costsaving except
when the risk
reduction of
perinatal
transmission for
lamivudine was
less than 18.5%,
and that for HBIG
was less than
9.6%, assuming a
baseline
transmission rate
of 15.7% without
treatment.



US$ 5184 with
HBIG
US$ 5887 with
lamivudine



1.3 LYG with
HBIG
1.2 LYG with
lamivudine
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Study

Study methods

Hung
2011,
Taiwan

Study design/
model:

Perspective:
Costs:

Outcomes:

A Markov model was
used to assess the cost–
effectiveness of
maternal administration
of lamivudine in the last
month before delivery
in addition to neonatal
hepatitis B immune
globulin (HBIG) and
vaccination compared
to no maternal
intervention.
Taiwanese societal
perspective
Vaccination and healthcare costs were
obtained from
published literature.
Indirect costs
constituted production
loss due to early death.
Costs were converted to
2008 US dollars and
were discounted at a
rate of 3%.
Acute infections averted
and QALYs gained. No
discounting was
reported.

Limitations

Incremental cost

The resultant values
when productivity loss
was excluded in the
sensitivity analyses were
not reported.

-US$ 37 for QALYs

-US$ 35 for acute
infections averted

Incremental
effects
0.0024 QALYs

0.23 acute
infections
averted

Cost–effectiveness

Uncertainty

Lamivudine was
dominant (i.e. more
effective and less
expensive).

Probabilistic
sensitivity analysis
was conducted and
lamivudine
remained cost–
effective in 94% of
the cases at a
willingness to pay
threshold of
US$ 20 000.
When productivity
loss was excluded
lamivudine
administration was
reported to be
dominant.
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Summaries of ongoing trials
Status
(location)

Date of first
enrolment

Population

Intervention

Comparator

Primary outcome

Chang (http://apps.who.int/trialsearch/Trial.aspx?TrialID=NCT01312012)
Ongoing,
but not
recruiting
participants
(Taiwan)

January 2011

Pregnant women
with positive serum
HBeAg and HBsAg
and high HBV DNA
levels > 10^8 copies
/ mL

Tenofovir 300
mg once daily,
starting from
the gestational
age 30–32
weeks (the 3rd
trimester) until
4 weeks after
delivery

No intervention

Serum status of
HBsAg of the
infants at 6 months
old

Wu (http://apps.who.int/trialsearch/Trial.aspx?TrialID=ChiCTR-PRC-11001541)
Recruiting
(China)

2008-02-01

Pregnant women
with positive serum
HBeAg and HBV
DNA levels > 10^6
copies/mL

Telbivudine

No intervention

HBV DNA and HBV
marker levels in
the peripheral
blood of mothers
and infants before
36 months

No intervention

Number of
participants and
paired infants with
adverse events and
number of infants
who have HBV
infection at
postpartum week
28 and infants age
of 28 weeks

Pan (http://apps.who.int/trialsearch/Trial.aspx?TrialID=NCT01488526)
Recruiting
(USA)

December
2011

Pregnant women
with documented
chronic hepatitis B
infection with
positive HBeAg and
HBsAg and HBV
DNA levels > 10^6
copies/mL

Tenofovir from
30–32 weeks of
pregnancy to
week 4
postpartum

Zhang (http://apps.who.int/trialsearch/Trial.aspx?TrialID=NCT01743079)
No intervention
Completed
January 2009 Pregnant women,
Intervention 1:
(China)
HBsAg, HBeAg
telbivudine 600
positive and HBV
mg per day
DNA > 10^6
Intervention 2:
copies/mL
lamivudine 100
mg per day

Safety on fetal
exposure of
telbivudine and
lamivudine and
vertical
transmission rate
from mother to
child. From
gestation week 26
to postpartum
week 52
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APPENDICES
Appendix 1: Search strategies
Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R)
1

exp Interferon type I/ (40881)

2

Lamivudine/ (5683)

3

(interferon* or peginterferon*).ti,ab. (118626)

4

(lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir).ti,ab. (9817)

5

(ETV or TDF or FTC or ADV or 3TC or IFN* or pegIFN*).ti,ab. (103037)

6

(viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or

pegasys).ti,ab. (190)
7

or/1-6 (180081)

8

Infectious disease transmission, Vertical/ (11876)

9

Pregnancy complications, Infectious/ (30789)

10

Pregnancy/ (689269)

11

(pregnan* or trimester*).ti,ab. (374413)

12

((in utero or prenatal* or perinatal* or peripartum or intrapartum or antepartum or vertical* or

intrafamilial* or familial* or congenital* or intrauterine or intra uterine or matern* or
f?etomaternal* or maternof?etal* or neonat* or transplacental* or placenta* or f?etal* or f?etus)
adj4 (transmi* or transfer* or infect* or pathogen* or acqui* or prevent* or interrupt* or antiviral*
or anti viral*)).ti,ab. (61677)
13

((matern* or mother*) adj5 (f?eto or f?etal* or f?etus or child* or baby or infant* or newborn*

or neonat* or offspring)).ti,ab. (116723)
14

or/8-13 (846364)

15

exp Hepatitis B/ (45512)

16

Hepatitis B virus/ (19651)

17

Hepatitis B antibodies/ (8452)

18

exp Hepatitis B antigens/ (26747)

19

exp Hepatitis D/ (1979)

20

Hepatitis delta antigens/ (593)

21

Hepatitis delta virus/ (1701)

22

(hepatitis adj2 (B or D or delta)).ti,ab. (60900)

23

((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. (30077)
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24

(anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. (22228)

25

or/15-24 (81824)

26

7 and 14 and 25 (308)

27

Letter/ (835353)

28

Editorial/ (352232)

29

News/ (161007)

30

exp Historical article/ (319636)

31

Anecdotes as Topic/ (4532)

32

Comment/ (578997)

33

Case report/ (1673642)

34

(letter or comment*).ti. (95806)

35

or/27-34 (3321896)

36

35 not (randomized controlled trial/ or random*.ti,ab.) (3304538)

37

animals/ not humans/ (3832165)

38

exp Animals, Laboratory/ (719997)

39

exp Animal experimentation/ (6270)

40

exp Models, Animal/ (411338)

41

exp Rodentia/ (2649901)

42

(rat or rats or mouse or mice).ti. (1105154)

43

or/36-42 (7727561)

44

26 not 43 (266)

45

limit 44 to ed=20121009-20140422 (33)

EMBASE (via OVID)
1

exp Recombinant interferon/ (38600)

2

Lamivudine/ (26362)

3

Telbivudine/ (2047)

4

Entecavir/ (4523)

5

Emtricitabine/ (4991)

6

tenofovir.hw,ti,ab. (13595)

7

adefovir.hw,ti,ab. (6382)

8

(interferon* or peginterferon*).ti,ab. (142046)

9

(lamivudine or telbivudine or entecavir or emtricitabine).ti,ab. (11561)

10

(ETV or TDF or FTC or ADV or 3TC or IFN* or pegIFN*).ti,ab. (130099)
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11

(viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or

pegasys).ti,ab. (418)
12

or/1-11 (250466)

13

Vertical transmission/ (9963)

14

Intrauterine infection/ (4646)

15

Pregnancy/ (543334)

16

Pregnancy complication/ (67494)

17

(pregnan* or trimester*).ti,ab. (455649)

18

((in utero or prenatal* or perinatal* or peripartum or intrapartum or antepartum or vertical* or

intrafamilial* or familial* or congenital* or intrauterine or intra uterine or matern* or
f?etomaternal* or maternof?etal* or neonat* or transplacental* or placenta* or f?etal* or f?etus)
adj4 (transmi* or transfer* or infect* or pathogen* or acqui* or prevent* or interrupt* or antiviral*
or anti viral*)).ti,ab. (73963)
19

((matern* or mother*) adj5 (f?eto or f?etal* or f?etus or child* or baby or infant* or newborn*

or neonat* or offspring)).ti,ab. (140459)
20

or/13-19 (839571)

21

Hepatitis B/ (68587)

22

Hepatitis B virus/ (39092)

23

Hepatitis B virus X protein/ (1002)

24

exp Hepatitis B antibody/ (13474)

25

exp Hepatitis B antigen/ (38986)

26

Delta agent hepatitis/ (2179)

27

Hepatitis delta virus/ (2823)

28

Hepatitis delta antigen/ (483)

29

(hepatitis adj2 (B or D or delta)).ti,ab. (78448)

30

((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. (43488)

31

(anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. (30432)

32

or/21-31 (118185)

33

12 and 20 and 32 (916)

34

Letter.pt. or Letter/ (842951)

35

Note.pt. (551552)

36

Editorial.pt. (446140)

37

Case report/ or Case study/ (1927117)

38

(letter or comment*).ti. (147904)
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or/34-38 (3621703)

40

39 not (randomized controlled trial/ or random*.ti,ab.) (3593933)

41

Animal/ not Human/ (1186003)

42

Nonhuman/ (4277291)

43

exp Animal experiment/ (1768051)

44

exp Experimental animal/ (397745)

45

Animal model/ (749115)

46

exp Rodent/ (2848140)

47

(rat or rats or mouse or mice).ti. (1256333)

48

or/40-47 (9738847)

49

33 not 48 (628)

50

limit 49 to em=201241-201417 (170)

Cochrane Databases (CENTRAL & NHS EED)
#1
MeSH descriptor Interferon Type I explode all trees

107

#2

MeSH descriptor Lamivudine, this term only

29

#3

(interferon* or peginterferon*):ti,ab

#4

(lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir):ti,ab

8951

2031
#5

(ETV or TDF or FTC or ADV or 3TC or IFN or pegIFN):ti,ab

#6

(viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix

or pegasys):ti,ab

4590

260

#7

(#1 or #2 or #3 or #4 or #5 or #6)

11817

#8

MeSH descriptor Infectious Disease Transmission, Vertical, this term only

#9

MeSH descriptor Pregnancy Complications, Infectious, this term only

#10

MeSH descriptor Pregnancy, this term only

#11

(pregnan* or trimester*):ti,ab 16077

#12

((utero or prenatal* or perinatal* or peripartum or intrapartum or antepartum or vertical*

16

79

551

or intrafamilial* or familial* or congenital* or intrauterine or "intra uterine" or matern* or neonat*
or transplacental* or placenta* or fetal* or foetal* or foetus or fetus or fetomaternal* or
foetomaternal* or maternofetal* or maternofoetal*) near/4 (transmi* or transfer* or infect* or
pathogen* or acqui* or prevent* or interrupt* or antiviral* or "anti
viral" or "anti virals")):ti,ab
#13

2105

((matern* or mother*) near/5 (foeto or feto or fetal* or foetal* or foetus or fetus or child*

or baby or infant* or newborn* or neonat* or offspring)):ti,ab

6683
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#14

(#8 or #9 or #10 or #11 or #12 or #13)

21759

#15

MeSH descriptor Hepatitis B explode all trees

#16

MeSH descriptor Hepatitis B virus, this term only

#17

MeSH descriptor Hepatitis B Antibodies, this term only 84

#18

MeSH descriptor Hepatitis B Antigens explode all trees 69

#19

(hepatitis near/2 (B or D or delta)):ti,ab 4468

#20

("anti HB*" or antiHB* or HBeAg* or "HBe Ag*" or HbsA* or HBcA*):ti,ab

#21

((HBV or CHB or hep B or hepB or HDV) not (heart next block)):ti,ab

#22

MeSH descriptor Hepatitis D explode all trees

#23

MeSH descriptor Hepatitis delta Antigens, this term only

#24

MeSH descriptor Hepatitis Delta Virus, this term only

#25

(#15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24)

#26

(#7 and #14 and #25)

180
115

1801

1839

139
4
4
5054

56

WHO Global Health Library Regional Indexes
Search terms: (interferon* OR peginterferon* OR lamivudine OR telbivudine OR entecavir OR
emtricitabine OR tenofovir OR adefovir OR ETV OR TDF OR FTC OR ADV OR 3TC OR IFN* OR pegIFN*
OR viread OR emtricitabine plus tenofovir OR hepsera OR sebivo OR tyzeka OR baraclude OR zeffix
OR pegasys) AND (pregnan* OR trimester* OR utero OR prenatal* OR perinatal* OR peripartum OR
intrapartum OR antepartum OR vertical* OR intrafamilial* OR familial* OR congenital* OR
intrauterine OR "intra uterine" OR matern* OR neonat* OR transplacental* OR placenta* OR fetal*
OR foetal* OR foetus OR fetus OR fetomaternal* OR foetomaternal* OR maternofetal* OR
maternofoetal* OR mother*) AND (hepatitis OR "anti HB*" OR antiHB* OR HBeAg* OR "HBe Ag*" OR
HbsA* OR HBcA* OR HBV OR CHB OR hep B OR hepB OR HDV)
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