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Introduction

2 Introduction

Chronic hepatitis B describes a spectrum of disease usually characterised by the presence of
detectable hepatitis B surface antigen (HBsAg) in the blood or serum for longer than six months. In
some people, chronic hepatitis B is inactive and does not present significant health problems, but
others may progress to liver fibrosis, cirrhosis and hepatocellular carcinoma (HCC). The progression
of liver disease is associated with hepatitis B virus (HBV) DNA levels in the blood. Without antiviral
treatment, the 5-year cumulative incidence of cirrhosis ranges from 8 to 20%. People with cirrhosis
face a significant risk of decompensated liver disease if they remain untreated. Five-year survival
rates among people with untreated decompensated cirrhosis can be as low as 15%.

The goal of treatment for chronic hepatitis B is to prevent cirrhosis, HCC and liver failure. In clinical
practice surrogate markers are used to monitor progression of disease and treatment response, and
include normalisation of serum alanine aminotransferase (ALT) levels, decrease in inflammation
scores with no worsening or improvement in fibrosis on liver biopsies, suppression of serum HBV
DNA to undetectable levels, loss of HBeAg and seroconversion to HBe antibody (anti-HBe), and loss
of HBsAg and seroconversion to HBs antibody (anti-HBs).

Antiviral therapy suppresses HBV replication and decreases hepatic inflammation and fibrosis,
thereby reducing the likelihood of serious clinical disease. Treatment has evolved since the
introduction of interferon alpha, peginterferon alpha and now several nucleoside and nucleotide
analogues are approved for use in adults with chronic hepatitis B. With multiple treatment options
that are efficacious and safe, the key questions are which patients need immediate treatment and
what sequence and combination of drug regimens should be used, and which patients can be
monitored and treatment delayed.

In this guideline we consider the following:

e where children, young people and adults with chronic hepatitis B should be assessed

e criteria for offering antiviral treatment

o the efficacy, safety and cost effectiveness of currently available treatments

e selection of first-line therapy

e management of treatment failure or drug resistance

e whether there is a role for combination therapy

e when it is possible to stop treatment

e monitoring for treatment response, severity of fibrosis and development of HCC.

The spontaneous mutation rate of HBV DNA is high. Exposure of HBV to nucleoside or nucleotide
analogues selects for mutations in the polymerase gene that confer resistance or decreased
susceptibility to the drugs. The relative risk of drug resistance must be taken into account when

considering treatment with nucleoside or nucleotide analogues, including the level of cross
resistance between different agents.

Figure 1 depicts the natural history of chronic HBV infection.

Figure 1: Chu, C. M. et al Natural History of chronic HBV infection in Taiwan: studies of hepatitis
B virus DNA in serum. Hepatology 5(3), 431-434. 1985.
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Natural history of chronic HBV infection

4. HBeAg+ q— HBeAg-ve lanti-HE+ —

Immune Immune !mmunel:c-nirc-l ImmuneEscape
Tolerance Clearance : Phase Phase
Phase : Phase

Risk of Risk of
cirrhosis cirrhosis

Time [Years)
After Chu etal, Hepatology 1935;5:431-34  ULN: upperlimit of normal of ALT

Substantial progress has been made in the treatment of chronic hepatitis B in the past decade but
when treatment should be started in people without cirrhosis remains a topic of debate. Although
currently available treatment is effective in suppressing HBV replication, it fails to eradicate the virus
necessitating long treatment duration and perhaps lifelong treatment..

In this guideline we also consider:

e assessment of liver disease, including the use of non-invasive tests and genotype testing.

e management of pregnant and breast feeding women and prevention of vertical transmission.
e management issues in children and young people.

e prophylactic treatment during immunosuppressive therapy.

¢ Information needs of people with chronic hepatitis B and their carers.

The guideline will assume that prescribers will use a drug’s summary of product characteristics to
inform decisions made with individual patients.

This guideline recommends some drugs for indications for which they do not have a UK marketing
authorisation at the date of publication, if there is good evidence to support that use. The prescriber
should follow relevant professional guidance, taking full responsibility for the decision. The patient
(or those with authority to give consent on their behalf) should provide informed consent, which
should be documented. See the General Medical Council’s Good practice in prescribing medicines —
guidance for doctors for further information. Where recommendations have been made for the use
of drugs outside their licensed indications (‘off-label use’), these drugs are marked with a footnote in
the recommendations.
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3 Development of the guideline

3.1 Whatis a NICE clinical guideline?

NICE clinical guidelines are recommendations for the care of individuals in specific clinical conditions
or circumstances within the NHS — from prevention and self-care through primary and secondary
care to more specialised services. We base our clinical guidelines on the best available research
evidence, with the aim of improving the quality of health care. We use predetermined and
systematic methods to identify and evaluate the evidence relating to specific review questions.

NICE clinical guidelines can:

e provide recommendations for the treatment and care of people by health professionals

e be used to develop standards to assess the clinical practice of individual health professionals
e be used in the education and training of health professionals

¢ help patients to make informed decisions

e improve communication between patient and health professional

While guidelines assist the practice of healthcare professionals, they do not replace their knowledge
and skills.

We produce our guidelines using the following steps:
e Guideline topic is referred to NICE from the Department of Health

o Stakeholders register an interest in the guideline and are consulted throughout the development
process.

e The scope is prepared by the National Clinical Guideline Centre (NCGC)
e The NCGC establishes a guideline development group

e A draft guideline is produced after the group assesses the available evidence and makes
recommendations

e There is a consultation on the draft guideline.
e The final guideline is produced.

The NCGC and NICE produce a number of versions of this guideline:

o the full guideline contains all the recommendations, plus details of the methods used and the
underpinning evidence

e the NICE guideline lists the recommendations

e the quick reference guide (QRG) presents recommendations in a suitable format for health
professionals

e information for the public (‘'understanding NICE guidance’ or UNG) is written using suitable
language for people without specialist medical knowledge.

This version is the full version. The other versions can be downloaded from NICE at www.nice.org.uk

3.2 Remit

NICE received the remit for this guideline from the Department of Health. They commissioned the
NCGC to produce the guideline.

The remit for this guideline is:
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To produce a clinical guideline on the assessment and management for hepatitis B, which will
include consideration of:

e Which patients with hepatitis B should be referred for specialist assessment?
e How should such patients be assessed?
e Which patients should receive antiviral treatment?

e Which treatments are most cost effective for which groups of patients?

3.3 Who developed this guideline?

A multidisciplinary Guideline Development Group (GDG) comprising professional group members
and consumer representatives of the main stakeholders developed this guideline (see section on
Guideline Development Group Membership and acknowledgements).

The National Institute for Health and Clinical Excellence funds the National Clinical Guideline Centre
(NCGC) and thus supported the development of this guideline. The GDG was convened by the NCGC
and chaired by Professor Howard Thomas in accordance with guidance from the National Institute
for Health and Clinical Excellence (NICE).

The group met every 5-6 weeks during the development of the guideline. At the start of the
guideline development process all GDG members declared interests including consultancies, fee-
paid work, share-holdings, fellowships and support from the healthcare industry. At all subsequent
GDG meetings, members declared arising conflicts of interest, which were also recorded (Appendix
B).

Members were either required to withdraw completely or for part of the discussion if their declared
interest made it appropriate. The details of declared interests and the actions taken are shown in
Appendix B.

Staff from the NCGC provided methodological support and guidance for the development process.
The team working on the guideline included a project manager, systematic reviewers, health
economists and information scientists. They undertook systematic searches of the literature,
appraised the evidence, conducted meta analysis and cost effectiveness analysis where appropriate
and drafted the guideline in collaboration with the GDG.

3.4 What this guideline covers

Groups that will be covered

Children, young people and adults with chronic hepatitis B virus infection including:
e People co-infected with hepatitis C or hepatitis delta (D) virus

e Immunocompromised people (such as those undergoing cancer treatments) who are carriers or
have been previously infected, for whom prophylactic treatment might be beneficial

e Pregnant and lactating women
e People with cirrhosis, including those with liver decompensation

Key issues that will be covered

Identification and assessment of chronic hepatitis B

e Healthcare setting for pre-therapeutic tests

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 16 of 564
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e Criteria for referral to specialist services
e Laboratory tests to determine severity of necro-inflammatory activity

e Diagnosis of concomitant infections, hepatitis C and hepatitis delta (D) virus

Pharmacological treatment
e Sequential and combination drug therapy

Monitoring stages of the condition
e Surveillance timing and frequency

e Patient Information

Note that guideline recommendations will normally fall within licensed indications; exceptionally,
and only if clearly supported by evidence, use outside a licensed indication may be recommended.
The guideline will assume that prescribers will use a drug’s summary of product characteristics to
inform decisions made with individual patients.

For further details please refer to the scope in Appendix A and review questions in section 3.1.

3.5 What this guideline does not cover

Groups that will not be covered

e People who have had a liver transplant
e People with acute hepatitis B

e People co-infected with HIV

Key issues that will not be covered

e Primary prevention of hepatitis B, including vaccination

e C(Case finding

e Signs and symptoms of advance hepatitis B with cirrhosis

¢ Non-pharmacological management of chronic hepatitis B

e Co-infection of chronic hepatitis B with HIV or hepatitis viruses A or E
e Guidance on working practices for infected healthcare workers

e Liver transplantation

e Acute hepatitis B

3.6 Relationships between the guideline and other NICE
guidance

Health Technology Appraisals to be updated by this guidance:

e 1.2 -1.4 of Adefovir dipivoxil and peginterferon alfa-2a for the treatment of chronic hepatitis B.
NICE technology appraisal guidance 96 (2006). Available from www.nice.org.uk/guidance/TA96

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 17 of 564
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Health Technology Appraisals to be incorporated in this guidance:

Tenofovir disoproxil for the treatment of chronic hepatitis B. NICE technology appraisal guidance
173 (2009). Available from www.nice.org.uk/guidance/TA173

Telbivudine for the treatment of chronic hepatitis B. NICE technology appraisal guidance 154
(2008). Available from www.nice.org.uk/guidance/TA154

Entecavir for the treatment of chronic hepatitis B. NICE technology appraisal guidance 153
(2008). Available from www.nice.org.uk/guidance/TA153

1.1 of Adefovir dipivoxil and peginterferon alfa-2a for the treatment of chronic hepatitis B. NICE
technology appraisal guidance 96 (2006). Available from www.nice.org.uk/guidance/TA96

Related NICE Clinical Guidelines:

Alcohol-use disorders. NICE clinical guideline 115 (2011). Available from
www.nice.org.uk/guidance/CG115

Medicines adherence. NICE clinical guideline 76 (2009). Available from
www.nice.org.uk/guidance/CG76

Obesity NICE clinical guideline 43 (2006). Available from www.nice.org.uk/guidance/CG43

Patient experience in adult NHS services. 138 (2012) Available from
www.nice.org.uk/guidance/CG138

Antenatal care. NICE clinical guideline 62 (2008).

Related NICE Public Health Guidance:

Increasing the uptake of HIV testing among men who have sex with men. NICE public health
guidance 34 (2011). Available from: www.nice.org.uk/guidance/PH34

Increasing the uptake of HIV testing among black Africans in England. NICE public health guidance
33 (2011). Available from: www.nice.org.uk/guidance/PH33

Hepatitis B and C: ways to promote and offer testing. NICE public health guidance 43 (2012)
Available from: www.nice.org.uk/guidance/PH43

Reducing differences in the uptake of immunisations. NICE public health guidance 21 (2009).
Available from: www.nice.org.uk/guidance/PH21

NICE Related Guidance currently in development:

Hepatitis C. NICE clinical guideline. Publication date to be confirmed.
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4 Methods

This chapter sets out in detail the methods used to review the evidence and to generate the
recommendations that are presented in subsequent chapters. This guidance was developed in
accordance with the methods outlined in the NICE Guidelines Manual 2009.

4.1 Developing the review questions and outcomes

Review questions were developed in a PICO framework (patient, intervention, comparison and
outcome) for intervention reviews in a framework of population, index tests, reference standard
and target condition for reviews testing for diagnostic test accuracy; and using population, presence
or absence of factors under investigation (for example prognostic factors) and outcomes for
prognostic reviews.

This use of a framework guided the literature searching process, critical appraisal and synthesis of
evidence, and facilitated the development of recommendations by the Guideline Development
Group (GDG). The review questions were drafted by the NCGC technical team and refined and
validated by the GDG. The questions were based on the key clinical issues identified in the scope
(Appendix A).

A total of 12 review questions were identified.

Full literature searches, critical appraisals and evidence reviews were completed for all the specified
review questions.

Chapter Type of review Review question Outcomes

6 Observational What is the most appropriate
healthcare setting to initiate pre-
therapeutic tests (HBeAg, quantitative
HBsAg, quantitative HBV DNA, anti HCV,
anti HDV, anti HIV) in people who are
HBsAg positive?

9 Prognostic What are the thresholds (e.g. HBV DNA Indications for
and ALT levels) for referral to specialist management of CHB
services after initial diagnosis and pre- infection (treatment
therapeutic tests of CHB? and further

investigations)
including the number of
people with significant
fibrosis or inflammation

7 Diagnostic What is the diagnostic test accuracy of Critical outcomes:
non-invasive methods (e.g. transient e Sensitivity (%) and
elastography, serum fibrosis markers, specificity (%) at pre-
aspartate aminotransferase / platelet specified thresholds

ration index, magnetic resonance
spectroscopy) to assess the severity of
necro-inflammatory activity and liver
fibrosis?

e Area under the ROC
curve (AUC) —
measure of test
accuracy

Other outcomes:

e Positive/negative
predictive value

e Positive/negative
likelihood ratios

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 19 of 564
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Chapter Type of review Review question

8 Prognostic Does genotype testing enable better
decisions on which antiviral treatment
to offer and is it cost effective?

10 Intervention In people with CHB, what is the clinical
and cost effectiveness of
pharmacological monotherapies and
combinations in achieving remission of
the activity of CHB?

10 Intervention 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?

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
e Post-test probability

e Serum HBV DNA
reduction (log copies)

e Detectable HBV DNA
HBeAg loss/
seroconversion

e HBsAg loss/
seroconversion

e ALT normalisation

e Resistance

e Any composite
outcome including
the above outcomes

e Log reduction of HBV
DNA

e Number of people
with continuing
undetectable serum
hepatitis B virus DNA

e Number of people
with ALT
normalisation

e Number of people
with HBeAg loss
and/or
seroconversion

e Number of people
with HBsAg loss
and/or
seroconversion

e Resistance

e Quality of life
measures (EQ-5D, SF-
36, liver disease
specific)

e Log reduction of HBV
DNA

e Number of people
with continuing
undetectable serum
hepatitis B virus DNA

e Number of people
with ALT
normalisation

e Number of people
with HBeAg loss
and/or
seroconversion

e Number of people
with HBsAg loss
and/or
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Chapter

10

11

10

Type of review

Intervention

Prognostic

Intervention

Review question

In chronic hepatitis B infected people
with advanced cirrhosis, including those
with liver decompensation, what is the
clinical and cost effectiveness of
antiviral treatment to prevent recurrent
reactivation and liver transplantation?

How frequently should monitoring tests
be done to ascertain virological,
serological and biochemical response
and resolution of fibrosis (HBeAg and
antibody, HBsAg and antibody and
transient elastography) and resistance
(HBV DNA) in people with chronic
hepatitis B?

In people who are
immunocompromised, what is the
clinical and cost effectiveness of
prophylactic treatment in reducing risk
of hepatitis B virus reactivation and
severity of flares?

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
seroconversion

e Resistance

Quality of life

measures (EQ-5D, SF-

36, liver disease

specific)

e Log reduction of HBV
DNA

e Number of people
with continuing
undetectable serum
hepatitis B virus DNA

e Resistance

e Quality of life
measures

e Hepatic
decompensation
and/or liver
transplantation

e Hepatocellular
carcinoma

e All cause mortality

e Virological response
(undetectable HBV
DNA, viral
breakthrough)

e serological response
(HBeAg
loss/seroconversion,
HBsAg
loss/seroconversion)

® biochemical response
(ALT normalization,
ALT flare )

e resolution of fibrosis
(histological
improvement)

e incidence of side
effects

e incidence of
resistance

e composite outcomes
coming from two or
more of the above
types of responses.

Critical outcomes:

e Viral reactivation
(defined as increase
of HBV DNA)

e Clinical reactivation
(defined by increase
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Chapter Type of review Review question

11 Prognostic When and how frequently should
surveillance testing be offered to detect
early hepatocellular carcinoma in
people with chronic hepatitis B?

10 Intervention In pregnant/lactating women with
chronic hepatitis B what is the clinical
and cost-effectiveness of
pharmacological or anti-viral therapy in
order to reduce risk of vertical
transmission from mother to infant?

5 Qualitative/ What are the information needs of
observational patients with CHB and their carers?

Outcomes
in ALT)
o All cause mortality
Secondary outcomes:
e Hepatic failure
e Incidence of cirrhosis

or hepatocellular
carcinoma (HCC)

e Hepatocellular
carcinoma (HCC)
(confirmed by CT
scan, MRl scan,
biopsy)

e Liver cancer stage

e Morbidity (end stage
liver failure)

o All cause mortality

Critical outcomes:

e newborn (0-9
months) and infant
(9-15 months) HBV
DNA positivity

e newborn (0-9
months) and infant
(9-15 first months)
HBeAg seropositivity

e newborn (0-9
months) and infant
(9-15 first months)
HBsAg seropositivity

Secondary outcomes:

e Maternal HBV DNA
reduction

e congenital
abnormalities

Adverse events

e Resistance

e Patients’
understanding or
satisfaction

Quality of life

In addition, the GDG requested that the technical team perform an additional in vivo/ in vitro review
on the comparable efficacy of tenofovir, one of the antiviral treatments, for two different
populations with CHB infection -nucleos(t)ide naive (wild type or no mutation) and lamivudine
resistant - to inform the assumptions for the network meta-analysis (further details on NMA

protocol (Appendix J) .

Hepatitis B (chronic): full guideline DRAFT (January 2013)
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4.2 Searching for evidence

4.2.1 Clinical literature search

The aim of the literature search was to systematically identify all published clinical evidence relevant
to the review questions. Searches were undertaken according to the parameters stipulated within
the NICE Guidelines Manual [2009]. Databases were searched using medical subject headings and
free-text terms. Foreign language studies were not reviewed and, where possible, searches were
restricted to articles published in the English language. All searches were conducted in MEDLINE,
Embase, and the Cochrane Library, and were updated for the final time on 10" October 2012. No
papers after this date were considered.

Search strategies were quality assured by cross-checking reference lists of highly relevant papers,
analysing search strategies in other systematic reviews, and asking GDG members to highlight any
additional studies. The questions, the study types applied, the databases searched and the years
covered can be found in Appendix D.

The titles and abstracts of records retrieved by the searches were sifted for relevance, with
potentially significant publications obtained in full text. These were assessed against the inclusion
criteria.

4.2.2 Health economic literature search

Systematic searches were also undertaken to identify relevant health economic evidence within the
published literature. The NHS Economic Evaluation Database (NHS EED), the Health Economic
Evaluations Database (HEED) and Health Technology Assessment (HTA) database were searched
using broad population terms and no date restrictions. A search was also run in MEDLINE and
Embase using a specific economic filter with population terms. Where possible, searches were
restricted to articles published in the English language. Economics search strategies are included in
Appendix D. All searches were updated for the final time on 10™ October 2012. No papers published
after this date were considered.

4.3 Evidence of effectiveness

The evidence was reviewed following the steps shown schematically in Figure 2:

e potentially relevant studies were identified for each review question from the relevant search
results by reviewing titles and abstracts. Full papers were then obtained.

o full papers were reviewed against pre-specified inclusion / exclusion criteria to identify studies
that addressed the review question in the appropriate population (review protocols are included
in Appendix C).
e relevant studies were critically appraised using the appropriate checklists as specified in The
Guidelines Manual. For diagnostic questions, we followed the checklist developed by QUADAS II.
e key information was extracted on the study’s methods and PICO factors and results were
presented in evidence tables (Appendix E).
e summaries of the evidence were generated by outcome (included in the relevant chapter write-
ups) and were presented in GDG meetings:
o Randomised studies: meta-analysed, where appropriate and reported in GRADE profiles (for
intervention reviews)
o Prognostic studies: data were presented as a range of values, usually in terms of the relative
effect as reported by the authors.

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 23 of 564
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o Diagnostic studies were presented as measures of diagnostic test accuracy (sensitivity,
specificity, positive and negative predictive value). Coupled values of sensitivity and specificity
were summarized in Receiver Operating Curves (ROC) to allow visual comparison between
different index tests (plotting data at different thresholds) and to investigate heterogeneity
more effectively (given data were reported at the same thresholds). A meta-analysis could not
be conducted because the studies reported data at various thresholds.

Twenty percent (20%) of each of the above stages of the reviewing process was quality assured
by the second reviewer to eliminate any potential of reviewer bias or error.

Figure 2: Step-by-step process of review of evidence in the guideline

Wiriting an af
review prot

criteria; the
full p

4.3.1 Inclusion/exclusion criteria

The inclusion/exclusion of studies was based on the review protocols (Appendix C). The GDG were
consulted about any uncertainty regarding inclusion/exclusion.

The guideline population was defined to be people with chronic hepatitis B who were positive for
HBsAg persistently for more than 6 months. For some review questions, the review population was
confined to special groups such as people who are immunocompromised, co-infected with hepatitis
C or Delta virus or have decompensated liver disease or pregnant women.

Randomised trials, non-randomised trials, and observational studies (including diagnostic or
prognostic studies) were included in the evidence reviews as appropriate. Laboratory studies (in vivo
or in vitro) were excluded with the exception of the additional review requested by the GDG
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(examining whether the efficacy of tenofovir was comparable in nucleoside naive and lamivudine
resistant populations with CHB infection) to support an assumption in the network meta-analysis.
The reason of including laboratory (in vivo/ in vitro) studies for that review is due to a lack of
evidence on the efficacy of tenofovir in these two populations shown by human studies (randomised
trial and observational studies), although it is widely accepted in clinical practice. In addition, the
GDG considered laboratory studies as a reliable source of evidence for this particular review.

Conference abstracts were not automatically excluded from the review but were initially assessed
against the inclusion criteria and then further processed only if no other full publication was
available for that review question, in which case the authors of the selected abstracts were
contacted for further information. The reviews that had included abstracts were:

e Health care setting to initiate pre-therapeutic tests
e Optimal timing/frequency of hepatocellular carcinoma surveillance
e Patient/carer information

Literature reviews, letters and editorials, foreign language publications and unpublished studies
were excluded.

The review protocols are presented in Appendix C. Excluded studies by review question (with their
exclusion reasons) are listed in Appendix L.

4.3.2 Methods of combining clinical studies

Data synthesis for intervention reviews

Where possible, meta-analyses were conducted to combine the results of studies for each review
guestion using Cochrane Review Manager (RevMan5) software. Fixed-effects (Mantel-Haenszel)
techniques were used to calculate pooled risk ratios (relative risk) for binary outcomes.

For continuous outcomes, measures of central tendency (mean) and variation (standard deviation
(SD)) were required for meta-analysis. Data for continuous outcomes were analysed using an inverse
variance method for pooling mean differences, and where the studies had different scales,
standardised mean differences were used. A generic inverse variance option in Review Manager was
used if any studies reported solely the summary statistics and 95% confidence interval (or standard
error) —this included any hazard ratios reported. However, in cases where standard deviations were
not reported per intervention group, the standard error (SE) for the mean difference was calculated
from other reported statistics - p-values or 95% confidence intervals (95% Cl); meta-analysis was
then undertaken for the mean difference and standard error using the generic inverse variance
method in Cochrane Review Manager (RevMan5) software. When the only evidence was based on
studies that summarised results by presenting medians (and interquartile ranges), or only p values
were given, this information was assessed in terms of the study’s sample size and was included in
the GRADE tables without calculating the relative or absolute effects. Consequently, aspects of
quality assessment such as imprecision of effect could not be assessed for evidence of this type.

Stratified analyses were predefined for some review questions at the protocol stage when the GDG
identified that these strata are different in terms of biological and clinical characteristics and the
interventions were expected to have a different effect on these groups of people with CHB. For
example, analyses were performed stratifying by HBeAg status or whether people were treatment
naive or had developed specific drug resistance when the data allowed.

Statistical heterogeneity was assessed by visually examining the forest plots, and by considering the
chi-squared test for significance at p<0.1 and the I-squared inconsistency statistic (with an I-squared
value of more than50% indicating considerable heterogeneity). Where considerable heterogeneity
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was present, we carried out sensitivity analyses, eliminating studies at overall high risk of bias
(randomization, allocation concealment and blinding, missing outcome data). If the heterogeneity
still remained, a random effects (DerSimonian and Laird) model was employed to provide a more
conservative estimate of the effect.

For interpretation of the binary outcome results, differences in the absolute event rate were
calculated using the GRADEpro software, for the median event rate across the control arms of the
individual studies in the meta-analysis. Absolute risk differences were presented in the GRADE
profiles and in clinical summary of findings tables, for discussion with the GDG.

Follow up studies of RCTs were also included in order to examine the efficacy of antiviral treatments
during a longer period of follow up usually longer than the 48-52 weeks finite period of treatment. If
randomization was preserved in these follow up studies, then meta-analysis was performed.
Otherwise, the results were summarised in a narrative form and presented in the evidence review.

Network meta-analyses (NMA) were conducted for the review questions in adults on the clinical
effectiveness of antiviral treatments (monotherapies, combinations and sequential treatments) to
achieve remission of CHB. This type of analysis simultaneously compared multiple treatments in a
single meta-analysis, preserving the randomization of RCTs included in the reviews of direct
comparisons. The aim of the NMA was to include all relevant evidence in order both to answer
guestions on the clinical effectiveness of interventions when no direct comparison was available and
to give a ranking of treatments in terms of efficacy. The output was expressed as the probability of
each antiviral treatment being the best for an outcome and as effect estimates for how much each
treatment is better than the other treatments included in the network).

A hierarchical Bayesian network meta-analysis (NMA) was performed using the software WinBUGS
version 1.4. We used statistical models for fixed and random effects that allowed inclusion of multi
arm trials and accounts for the correlation between arms in the trials with any number of trial
armsThe model was based on original work from the University of Bristol
(https://www.bris.ac.uk/cobm/research/mpes/mtc.html). Before use in the analysis for one of our
selected outcomes in the NMA (proportion of people achieved undetectable HBV DNA), the data
were transformed to allow the use of different thresholds for the outcome HBV DNA. NICE DSU
evidence synthesis of treatment efficacy in decision making: a reviewer’s checklist was completed
separately for HBeAg positive, HBeAg negative and lamivudine resistant populations (see NMA
chapter in Appendix J for more details).

As it is the case for ordinary pairwise meta-analysis, NMA may be conducted using either fixed or
random-effects models, and for pairwise meta-analysis, a fixed effects model was used in the first
instance. For all the networks set up in our NMA, both models (fixed and random effect) were
performed and then these models were compared based on residual deviance and deviance
information criteria (DIC). The model with the smallest DIC is estimated to be the model that would
best predict a replicate dataset which has the same structure as that currently observed. A small
difference in DIC between the fixed and random effects models (3-5 points) implies that the better
fit obtained by adding random effects does not justify the additional complexity. However, if the
difference in DIC between a fixed and random effect model was less than 5 points, and the models
make very similar inferences, then we would report the results from a fixed effects model results as
it doesn’t make as many assumptions as the random effect model, contains fewer parameters and it
is easier for clinical interpretation than the random effects model.

Heterogeneity was assessed in the results of the random effects model by using the method
described by Dias et al which compares the size of the treatment effect to the extent of between
trials variation. This method tries to answer the question of what is the reasonable confidence
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interval of the log ORs of an outcome for the prediction of the confidence interval of the log ORs of
the same outcome of a future trial of infinite size.

Inconsistency in the networks was tested by comparing any available direct and indirect treatment
comparison and testing the null hypothesis that the indirect evidence was not different than the
direct evidence on the odd ratio scale using the normal distribution; inconsistency was identified if
the mean estimates (mean odds ratios) of the direct comparisons were outside the confidence
intervals of the odds ratios as generated from the NMA output.

There were three main outputs from the NMA: 1) the estimation of log odds ratios (ORs) (with their
95% credible intervals) were calculated for comparisons of the direct and indirect evidence, 2) the
probability that each treatment was best based on the proportion of Markov chain iterations in
which treatment had the highest probability of achieving the outcomes selected in the networks and
3) the ranking of treatments compared to baseline groups (presented as median rank and its 95%
credible intervals).

Two types of sensitivity analyses were decided in the protocol stage to be conducted to test the
robustness of our results: by including only studies that used the selected threshold of lowest
detection of HBV DNA and by including only trials with purely homogeneous nucleos(t)ide naive
populations.

In the protocol, six networks were developed (separate for nucleos(t)ide naive and lamivudine
resistant adults) for the following binary outcomes:

For HBeAg positive and nucleos(t)ide naive adults with CHB

1. The proportion of adults with CHB achieving undetectable HBV DNA (<300 copies/ml) at the end
of 1 year of antiviral treatment

2. The proportion of adults with CHB achieving HBeAg seroconversion at the end of 1 year of
antiviral treatment

For HBeAg positive and lamivudine resistant adults with CHB

3. The proportion of adults with CHB achieving undetectable HBV DNA (<300 copies/ml) at the end
of 1 year of antiviral treatment

4. The proportion of adults with CHB achieving HBeAg seroconversion at the end of 1 year of
antiviral treatment

For HBeAg negative and nucleos(t)ide naive adults with CHB

5. The proportion of adults with CHB achieving undetectable HBV DNA (<300 copies/ml) at the end
of 1 year of antiviral treatment

For HBeAg negative and lamivudine resistant adults with CHB

6. The proportion of adults with CHB achieving undetectable HBV DNA (<300 copies/ml) at the end
of 1 year of antiviral treatment

Limited number of trials was identified for the network of lamivudine resistant HBeAg negative
adults with CHB and for children and young people (both HBeAg positive and negative) to allow the
formulation of networks for further NMA.
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Data synthesis for prognostic reviews (frequency of monitoring tests, frequency of surveillance
testing, selection of thresholds for referral)

Odds ratios (ORs), risk ratios (RRs) or hazard ratios (HRs), with their 95% confidence intervals (95%
Cl) 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 by the GDG 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 the review on referral thresholds, proportions of people
with histological indication for treatment (measured by significant fibrosis or inflammation), below
or above a single threshold of a parameter (e.g. serum HBV DNA levels) were extracted from the
studies and presented in the review and the GDG used this information to decide what are the
clinically acceptable thresholds, at which majority of people with significant fibrosis would be picked
up for referral for further examinations or initiation of antiviral treatment

Data synthesis for diagnostic reviews (non-invasive methods to assess the severity of liver disease)
Data and outcomes

For the reviews of diagnostic test accuracy, a positive result on the index test was found if the
patient had values of the measured quantity above a threshold value, and different thresholds could
be used. Diagnostic test accuracy measures used in the analysis were: area under the Receiver
Operating Characteristics (ROC) curve, and sensitivity and specificity, positive and negative
predictive value and positive/negative likelihood ratio, for different thresholds. The threshold of a
diagnostic test is defined as the value at which the test can best differentiate between those with
and without the target condition (significant fibrosis or cirrhosis) and, in practice, it varies amongst
studies. For this guideline, sensitivity and specificity were considered equally important. A high
sensitivity (true positives) of a test can pick up the majority of the correct cases with fibrosis or
cirrhosis in order to refer for antiviral treatment; conversely, a high specificity (true negatives) can
correctly exclude people without significant fibrosis or cirrhosis, and these people would not require
antiviral treatment and can be monitored at set time intervals. The GDG defined the clinically
relevant threshold based on two sources: from manufacturer’s guide and similar thresholds defined
by hepatitis C studies when appropriate. All the clinically relevant thresholds can be found in the
evidence review. In studies where results for more than one threshold were reported, the ones that
are closer to the clinically relevant thresholds that had been agreed by the GDG were chosen.

Data synthesis

Coupled forest plots of sensitivity and specificity with their 95% confidence intervals across studies
(at various thresholds) were produced for each test and fibrosis stage, using Cochrane Review
Manager (RevMan5) software (for RevMan see Appendix X). In order to do that, 2 by 2 tables (the
number of true positives, false positives, true negatives and false negatives) were either directly
taken from the study if given or derived from raw data, or were calculated from the set of test
accuracy statistics (calculated 2x2 tables can be found in Appendix O).

To allow comparison between tests, summary ROC curves (by stage of fibrosis) were generated for
each diagnostic test from the pairs of sensitivity and specificity calculated from the 2 x 2 tables,
selecting one threshold per study A ROC plot shows true positive rate (i.e. sensitivity) as a function of
false positive rate (i.e. 1 — specificity). Data were entered into Review Manager 5 software and ROC
curves were fitted using the Moses Littenburg approach. In order to compare diagnostic tests, two
or more tests were plotted on the same graph. The performance of the different diagnostic tests
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was then assessed by examining the summary ROC curves visually, i.e. the test that has a curve lying
closer to the upper left corner (100% sensitivity and 100% specificity) was interpreted as the better
test.

A second analysis was conducted by restricting the set of studies to those with clinically relevant
thresholds agreed by the GDG (i.e. the same threshold to ensure the data were comparable. They
were presented as forest plots and ROC curves and heterogeneity was investigated.

Area under the ROC curve (AUC) data for each study were also plotted on a graph, for each
diagnostic test and fibrosis stage: the AUC describes the overall diagnostic accuracy across the full
range of thresholds.. The GDG agreed on the following criteria for AUC: <=0.50 worse than chance;
0.50-0.60 = very poor; 0.61-0.70 = poor; 0.71-0.80 = moderate; 0.81-0.92 = good; 0.91-1.00 =
excellent or perfect test.

Heterogeneity or inconsistency amongst studies was visually inspected in the forest plots, if
appropriate (only when there were similar thresholds). A diagnostic meta-analysis was not
conducted mainly because of the different thresholds across studies and the complexity of the
analysis and time and resource constraints of this guideline development.

4.3.3 Type of studies

For most intervention reviews in this guideline, parallel randomised trials (RCTs) were included
because they are considered the most robust type of study design that could produce an unbiased
estimate of the intervention effects. Cross over RCTs were not appropriate for estimating the
intervention effects for antiviral therapies due to the issue of multiple drug resistance in people with
CHB. If the GDG believed RCT data would not be appropriate or there was limited evidence from
RCTs, well conducted non-randomised studies were to be included (Please refer to Appendix D for
full details on the study design of studies selected per review question). For example, for the review
of prophylactic treatment for immunocompromised patients, the GDG believed that it may be
unethical to withhold a treatment for this group of patients, if a study was conducted after the value
of prophylactic treatment has been established. Therefore, non-randomized trial using historical
controls was the only available option of study design for this review question.

For diagnostic reviews, cross-sectional and retrospective studies were included and for prognostic
reviews, prospective and retrospective cohort studies were included. Case control studies were not
included. For most of the prognostic reviews, the GDG decided that the results for each outcome
should be presented separately for each study and meta-analysis was not conducted.

4.3.4 Type of analysis

Estimates of effect from individual studies were based on available case analysis (ACA): that is,
analysing only data that were available for participants at the end of follow-up, without making any
imputations for missing data. The GDG recorded several potential reasons for people with CHB
infection dropping out before trial completion;

e Adverse effects (including deaths)
e Lack of concordance (adherence)
e Withdrawal of consent

e Investigator’s discretion (this is usually not defined in the studies but is likely to include clinical or
laboratory-determined adverse events — or laboratory abnormalities meaning the drug may be
contraindicated , or development of mutations)
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e Loss to follow-up (e.g. moving house, second opinions from clinicians not in the study).

The ACA method was used rather than an intention-to-treat with imputation analysis (ITT), in order
to avoid making assumptions about the participants for whom outcome data was not available, and
furthermore assuming that those with missing outcome data have the same event rate as those who
continue. In addition, ITT analysis tends to bias the results towards no difference, and therefore the
effect may be smaller than in reality. Using ACA, we avoided incorrectly weighting studies in meta-
analysis by using a denominator that does not reflect the true sample size with outcome data
available. If there was a differential missing data rate between the two arms in a study that was
greater than 10%, a sensitivity analysis was performed to determine whether the size and direction
of effect would be changed by using an ITT or ACA analysis and whether there was an impact on the
meta-analysis. If this were the case, a footnote in the GRADE tables was to be added to describe the
dependence on the assumptions (see section 1.3.5), and results from both ACA and ITT analyses
were to be presented in the forest plots section (Appendix G). However, the majority of trials
included in the review of evidence for this guideline (98%) had less than 5% differential missing
outcome data.

When the studies reported only ITT results (through imputation), and the number of events was
larger than the number of completers in the trial (ACA), then we used the proportion of events from
the ITT numbers to derive the number of events for the final sample size of completers. In the cases
where it was not possible to extract data from the studies on ACA and authors reported only an ITT
analysis, then the results of this analysis was included and a footnote was added to the GRADE
tables.

4.3.5 Appraising the quality of evidence by outcomes

The evidence for outcomes from the included RCTs and observational studies (when appropriate)
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/). The software (GRADEpro) developed by the GRADE working
group was used to assess the evidence quality for each outcome, taking into account individual study
quality factors and the meta-analysis results. Results were presented in GRADE profiles (‘GRADE
tables’), which consist of two adjacent sections: the “Clinical/Economic Study Characteristics” table
includes details of the quality assessment while the “Clinical /Economic Summary of Findings” table
includes pooled outcome data and an absolute measure of the intervention effect and the summary
of quality of evidence for that outcome. In this table, the columns for intervention and control
indicate summary measures and measures of dispersion (such as mean and standard deviation or
median and range) for continuous outcomes and frequency of events (n/N: the sum across studies of
the number of patients with events divided by sum of the number of completers) for binary
outcomes. Reporting or publication bias was only taken into consideration in the quality assessment
and included in the Clinical Study Characteristics table if it was apparent (funnel plots more than 4
studies).

The evidence for each outcome was examined separately for the quality elements listed and defined
in Error! Reference source not found. and each graded using the quality levels listed in Table 2. The
main criteria considered in the rating of these elements are discussed below (see Grading of
Evidence). Footnotes were used to describe reasons for grading a quality element as having serious
or very serious problems. The ratings for each component were summed to obtain an overall
assessment for each outcome.

Table 1: Description of quality elements in GRADE for intervention studies
Quality element Description
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Quality element Description

Risk of bias Limitations in the study design and implementation may bias the estimates of the
(‘Study treatment effect. High risk of bias for the majority of the evidence decreases the
Limitations’) confidence in the estimate of the effect.

Inconsistency Inconsistency refers to an unexplained heterogeneity of results.

Indirectness Indirectness refers to differences in study population, intervention, comparator and

outcomes between the available evidence and the review question, or
recommendation made, such that the effect estimate is changed

Imprecision Results are imprecise when studies include relatively few patients and few events and
thus have wide confidence intervals around the estimate of the effect. Imprecision
results if the confidence interval includes the clinically important threshold.

Publication bias Publication bias is a systematic underestimate or an overestimate of the underlying
beneficial or harmful effect due to the selective publication of studies.

Table 2: Levels of quality elements in GRADE

Level Description

None There are no serious issues with the evidence

Serious The issues are serious enough to downgrade the outcome evidence by one level
Very serious The issues are serious enough to downgrade the outcome evidence by two levels

Table 3: Overall quality of outcome evidence in GRADE

Level Description
High Further research is very unlikely to change our confidence in the estimate of effect
Moderate Further research is likely to have an important impact on our confidence in the estimate

of effect and may change the estimate

Low Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate

Very low Any estimate of effect is very uncertain

4.3.6 Grading the quality of clinical evidence

After results were pooled, the overall quality of evidence for each outcome was considered. The
following procedure was adopted when using GRADE:

7. A quality rating was assigned, based on the study design. RCTs start HIGH and observational
studies as LOW, uncontrolled case series as LOW.

8. The rating was then downgraded for the specified criteria: Risk of bias (study limitations),
inconsistency, indirectness, imprecision and publication bias. These criteria are detailed below.
Evidence from observational studies (that had not previously been downgraded) was upgraded if
there was: a large magnitude of effect, dose-response gradient, and if all plausible confounding
would reduce a demonstrated effect or suggest a spurious effect when results showed no effect.
Each quality element considered to have “serious” or “very serious” risk of bias was rated at 1 or2
points respectively.

9. The downgraded/upgraded marks were then summed and the overall quality rating was revised.
For example, all RCTs started as HIGH and the overall quality became MODERATE, LOW or VERY
LOW if 1, 2 or 3 points were deducted respectively.

10.The reasons used for downgrading were specified in the footnotes.

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 31 of 564



10
11
12

13

14
15
16

17
18
19

20

21

22

23

DRAFT FOR CONSULTATION
Methods

The details of criteria used for each of the main quality elements are discussed further in the
following sections.

4.3.7 Risk of bias

Bias can be defined as anything that causes a consistent deviation from the truth. Bias can be
perceived as a systematic error (for example if a study were carried out several times there would be
a consistently wrong answer, and the results would be inaccurate).

The risk of bias for a given study and outcome is associated with the risk of over-or underestimation
of true effect.

The risks of bias are listed in Table 4.

A study with a poor methodological design does not automatically imply high risk of bias; the bias is
considered individually for each outcome and it is assessed whether this poor design will impact on
the estimation of the intervention effect.

Table 4: Risk of bias in randomised trials

Risk of bias Explanation

Allocation Those enrolling patients are aware of the group to which the next enrolled patient

concealment will be allocated (major problem in “pseudo” or “quasi” randomised trials with
allocation by day of week, birth date, chart number, etc)

Lack of blinding Patients, caregivers, those recording outcomes, those adjudicating outcomes, or data
analysts are aware of the arm to which patients are allocated

Incomplete Missing data not accounted for and failure of the trialists to adhere to the intention to

accounting of treat principle when indicated

patients and
outcome events

Selective outcome Reporting of some outcomes and not others on the basis of the results
reporting
Other risks of bias For example:
e Stopping early for benefit observed in randomised trials, in particular in the absence
of adequate stopping rules
e Use of invalidated patient-reported outcomes

e Recruitment bias in cluster randomised trials

Risk of bias (randomization method, blinding and allocation concealment, loss to follow up) and
overall quality of included studies in the NMA was summarized and taken into account in the
interpretation of results.

For diagnostic accuracy studies, the Quality Assessment of Diagnostic Accuracy Studies version 2
(QUADAS-2) checklists were used. Risk of bias and applicability in primary diagnostic accuracy
studies in QUADAS-2 consists of 4 domains (seeFigure 3):

o Patient selection

o Index test

o Reference standard
. Flow and timing
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Figure 3: Summary of QUADAS-2 with list of signalling, risk of bias and applicability questions

DOMAIN

Description

Signalling
questions
{yesinolunclear)

Risk of bias:
Highllowlunclear

Concerns regarding
applicability:
Highllowlunclear

PATIENT SELECTION

Describe methods of patient
selection: Describe included

patients (prior testing,

presentation, intended use of

index test and setling)

Was a consecutive or random
sample of patients enrolled?

Was a case-control design
avoided?

Did the study avoid
inappropriate exclusions?

Could the selection of patients

have introduced bias?

Are there concerns that the

included patients do not match

the review question?

INDEX TEST

Describe the index
test and how it was
conducted and
interpreted

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

if a threshold was
used was it pre-
specified?

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

Are there concermns
that the index test, its
canduct, or
interpretation differ
from the review
question?

REFERENCE

STANDARD

Describe the reference
standard and how it was
conducted and
interpreted

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

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

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

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

FLOW AND TIMING

Describe any patients who did not receive

the index test(s) and/or reference standard
or who were excluded from the 22 table
(refer to flow diagram): Describe the time
interval and any interventions between
index test(s) and reference standard

Was there an appropriate interval between
index test(s) and reference standard?

Did all patients receive a reference
standard?

Dhid all patients receive the same reference

standard?

Were all patients included in the analysis?

Could the patient flow have introduced
bias?

Source: University of Bristol —QUADAS-2 website (http://www.bris.ac.uk/quadas/quadas-2)

An optional domain, multiple test accuracy is applicable when a single study examined more than
one diagnostic test (head-to-head comparison between two or more index tests reported within the
same study). This optional domain contains three items of risk of bias: 1) did all patients undergo all
index tests or were the index tests appropriately randomised amongst the patients; 2) were index
tests conducted within a short time interval; 3) are index test results unaffected when undertaken

together on the same patient.

The GDG raised a number of issues that needed to be taken into consideration when assessing study
quality and they are listed as follows:

Patient selection:

Index test: the majority of the included studies selected thresholds according to the study data and
did not pre-specify the thresholds; however, they would not be considered at high risk of bias for
this reason, so long as there was an adequate description of how the threshold was derived and it
was not subjectively selected. In addition, the GDG thought that the interpretation of the index tests
was unlikely to be influenced by the knowledge of the results of the reference standard, as they are
not subjective tests. Therefore, this would not be relevant in this domain for this particular review.

Reference standard: the length of a valid biopsy sample should be at least 1cm long with more than
5 portal tracts, as agreed by the GDG.

Target conditions: significant fibrosis is defined as METAVIR 2F2 or Ishak staging 3-6; cirrhosis is
defined as METAVIR F4 or Ishak staging 5-6)

Flow and timing: interval between reference standard and index test should be no more than 6
months, downgrade otherwise. The GDG thought that the stage of liver disease in chronic hepatitis B
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infected patients were unlikely to change significantly (for example, changing from METAVIR F3 to
F4) within the period of 6 months.

Reviewers assessed the risk of bias associated with each item and then came up with an overall risk
of bias (low, moderate and high) and applicability. In addition, GRADE was adapted and an overall
risk of bias for each outcome was produced.

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 6 domains; selection bias, attrition bias, prognostic factor bias, outcome measurement
bias, control for confounders and appropriate statistical analysis, with the last 4 domains being
assessed per outcome. A summary table on the quality of prognostic studies is presented at the
beginning of each review to summarize the risk of bias across the 5 domains. 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. Lossto follow up is unrelated to key characteristics, sufficient to limit potential bias —

reasons for loss to follow up adequately described.

The prognostic factor of interest is adequately measured in study participants.

The outcome of interest is adequately measured in study participants.

Important potential confounders are appropriately accounted for.

The statistical analysis is appropriate for the design of the study, limiting potential for the

presentation of valid results.

oukWw

4.3.8 Inconsistency

Inconsistency refers to an unexplained heterogeneity of results. When estimates of the treatment
effect across studies differ widely (i.e. heterogeneity or variability in results), this suggests true
differences in the underlying treatment effect.

Heterogeneity in a meta-analysis was examined and sensitivity and subgroup analyses performed as
pre-specified in the protocols (Appendix C). However, due to the natural history of chronic hepatitis
B, the GDG has prespecified several strata (for example HBeAg positive and negative people with
CHB, treatment naive or people with specific drug resistance) in the protocol stage to address the
distinction of different stages of this conditions that would potentially lead to separate
recommendations.

When heterogeneity existed (Chi square p<0.1 or I- squared inconsistency statistic of >50% or
evidence from examining forest plots), but no plausible explanation could be found (for example,
duration of intervention, different follow-up periods), the quality of evidence was downgraded by
one or two levels, depending on the extent of uncertainty in the evidence contributed by the
inconsistency in the results. In addition to the I- square and Chi square values, the decision for
downgrading was also dependent on factors such as whether the intervention is associated with
benefit in all other outcomes.

4.3.9 Indirectness

Directness relates to the extent to which the populations, intervention, comparisons and outcome
measures are similar to those defined in the inclusion criteria for the reviews. Indirectness is
important when these differences are expected to contribute to a difference in effect size. The GDG
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decided that, for specific questions (e.g the review of interventions to assess clinical and cost
effectiveness of antiviral treatments to achieve remission of CHB), the review of evidence could
include mixed populations, in which at least 2/3 of the sample had the defined HBeAg positivity
(positive or negative), and/or had the defined category of prior use of antiviral treatment (prior use
or none).

4.3.10 Imprecision

Imprecision in guidelines concerns whether the uncertainty (confidence interval) around the effect
estimate means that we don’t know whether there is a clinically important difference between
interventions. Therefore, imprecision differs from the other aspects of evidence quality, in that it is
not really concerned with whether the point estimate is accurate or correct (has internal or external
validity) instead we are concerned with the uncertainty about what the point estimate is. This
uncertainty is reflected in the width of the confidence interval.

The 95% confidence interval is defined as the range of values that contain the population value with
95% probability. The larger the trial, the smaller the confidence interval and the more certain we are
in the effect estimate.

Imprecision in the evidence reviews was assessed by considering whether the width of the
confidence interval of the effect estimate is relevant to decision making, considering each outcome
in isolation. Figure 4 considers a positive outcome for the comparison of treatment A versus B. Three
decision making zones can be identified, bounded by the thresholds for clinical importance (MID) for
benefit and for harm (the MID for harm for a positive outcome means the threshold at which drug A
is less effective than drug B and this difference is clinically important to patients (favours B).
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Figure 4: Imprecision illustration

|l
Favours A
Difference = MID (-} effect not Difference = MID{+)
(clinically important clinically important felinically important
harm) benefit)

When the confidence interval of the effect estimate is wholly contained in one of the three zones
(e.g. clinically important benefit), we are not uncertain about the size and direction of effect
(whether there is a clinically important benefit or the effect is not clinically important or there is a
clinically important harm), so there is no imprecision.

When a wide confidence interval lies partly in each of two zones, it is uncertain in which zone the
true value of effect estimate lies, and therefore there is uncertainty over which decision to make
(based on this outcome alone); the confidence interval is consistent with two decisions and so this is
considered to be imprecise in the GRADE analysis and the evidence is downgraded by one (“serious
imprecision”).

If the confidence interval of the effect estimate crosses into three zones, this is considered to be
very imprecise evidence because the confidence interval is consistent with three clinical decisions
and there is a considerable lack of confidence in the results. The evidence is therefore downgraded
by two in the GRADE analysis (“very serious imprecision”).

Implicitly, assessing whether the confidence interval is in, or partially in, a clinically important zone,
requires the GDG to estimate an MID or to say whether they would make different decisions for the
two confidence limits.

The literature was searched for established MIDs for the selected outcomes in the evidence reviews,
but no results were found. In addition, the GDG was asked whether they were aware of any
acceptable MIDs in the clinical community of hepatitis B but they confirmed the absence of research
in the area. Finally, the GDG considered it clinically acceptable to use the GRADE default MID to
assess imprecision: a 25% relative risk reduction or relative risk increase was used, which
corresponds to a RR clinically important threshold of 0.75 or 1.25 respectively. This default MID was
used for all the outcomes in the interventions evidence reviews.

1.3.11 Assessing clinical importance

The GDG assessed the evidence by outcome in order to determine if there was, or was potentially, a
clinically important benefit, a clinically important harm or no clinically important difference between
interventions. To facilitate this, binary outcomes were converted into absolute risk differences
(ARDs) using GRADEpro software: the median control group risk across studies was used to calculate
the ARD and its 95% confidence interval from the pooled risk ratio.

The assessment of benefit/harm/no benefit or harm was based on the point estimate of absolute
effect for intervention studies which was standardized across the reviews. The GDG considered for
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most of the outcomes in the intervention reviews that if at least 100 participants per 1000 (10% cut
off) achieved the outcome of interest (if positive) in the intervention group compared to the
comparison group then this intervention would be considered beneficial. The same point estimate
but in the opposite direction would apply if the outcome was negative. For populations that are at a
more advanced stage of the disease, such as people who are immunocompromised, cirrhotic
patients who undergo hepatocellular surveillance and patients with decompensated cirrhosis, the
GDG considered the intervention to be beneficial if there is at least 50 participants per 1000 (5% cut
off) achieved the outcome of interest (given it is a positive outcome) in the intervention group,
compared to the comparison group.

This assessment was carried out by the GDG for each critical outcome, and an evidence summary
table was produced to compile the GDGs assessments of clinical importance per outcome, alongside
the evidence quality and the uncertainty in the effect estimate (imprecision).

1.3.12 Evidence statements

Evidence statements are summary statements that are presented after the GRADE profiles,
summarizing the key features of the clinical effectiveness evidence presented. The wording of the
evidence statements reflects the certainty/uncertainty in the estimate of effect. The evidence
statements are presented by outcome and encompass the following key features of the evidence:

The number of studies and the number of participants for a particular outcome
A brief description of the participants

An indication of the direction of effect (if one treatment is beneficial or harmful compared to the
other, or whether there is no difference between the two tested treatments).

A description of the overall quality of evidence (GRADE overall quality)

4.4 Evidence of cost-effectiveness

Evidence on cost-effectiveness related to the key clinical issues being addressed in the guideline was
sought. The health economist:

e Undertook a systematic review of the economic literature
e Undertook new cost-effectiveness analysis in priority areas

4.4,1 Literature review

The Health Economist:

¢ Identified potentially relevant studies for each review question from the economic search results
by reviewing titles and abstracts — full papers were then obtained.

e Reviewed full papers against pre-specified inclusion / exclusion criteria to identify relevant
studies (see below for details).
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e C(ritically appraised relevant studies using the economic evaluations checklist as specified in The
Guidelines Manual’

e Extracted key information about the study’s methods and results into evidence tables (evidence
tables are included in Appendix F).

e Generated summaries of the evidence in NICE economic evidence profiles (included in the
relevant chapter write-ups) — see below for details.

4.4.1.1 Inclusion/exclusion

Full economic evaluations (studies comparing costs and health consequences of alternative courses
of action: cost—utility, cost-effectiveness, cost-benefit and cost-consequence analyses) and
comparative costing studies that addressed the review question in the relevant population were
considered potentially applicable as economic evidence.

Studies that only reported cost per hospital (not per patient), or only reported average cost
effectiveness without disaggregated costs and effects, were excluded. Abstracts, posters, reviews,
letters/editorials, foreign language publications and unpublished studies were excluded. Studies
judged to had an applicability rating of ‘not applicable’ were excluded (this included studies that
took the perspective of a non-OECD country).

Remaining studies were prioritised for inclusion based on their relative applicability to the
development of this guideline and the study limitations. For example, if a high quality, directly
applicable UK analysis was available other less relevant studies may not have been included. Where
exclusions occurred on this basis, this is noted in the relevant section.

For more details about the assessment of applicability and methodological quality see the economic
evaluation checklist (The Guidelines Manual [".

When no relevant economic analysis was found from the economic literature review, relevant UK
NHS unit costs related to the compared interventions were presented to the GDG to inform the
possible economic implication of the recommendation to make.

4.4.1.2 NICE economic evidence profiles

The NICE economic evidence profile has been used to summarise cost and cost-effectiveness
estimates. The economic evidence profile shows, for each economic study, an assessment of
applicability and methodological quality, with footnotes indicating the reasons for the assessment.
These assessments were made by the health economist using the economic evaluation checklist
from The Guidelines Manual ’* guidelines manual]. It also shows incremental costs, incremental
outcomes (for example, QALYs) and the incremental cost-effectiveness ratio from the primary
analysis, as well as information about the assessment of uncertainty in the analysis..

If a non-UK study was included in the profile, the results were converted into pounds sterling using
the appropriate purchasing power parity.

Table 5: Content of NICE economic profile

Item Description
Study First author name, reference, date of study publication and country perspective.
Limitations An assessment of methodological quality of the study*:

e Minor limitations — the study meets all quality criteria, or the study fails to meet
one or more quality criteria, but this is unlikely to change the conclusions about
cost effectiveness.
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Item Description
e Potentially serious limitations — the study fails to meet one or more quality
criteria, and this could change the conclusion about cost effectiveness
e Very serious limitations — the study fails to meet one or more quality criteria and
this is very likely to change the conclusions about cost effectiveness. Studies with
very serious limitations would usually be excluded from the economic profile
table.
Applicability An assessment of applicability of the study to the clinical guideline, the current NHS
situation and NICE decision-making*:
e Directly applicable — the applicability criteria are met, or one or more criteria are
not met but this is not likely to change the conclusions about cost effectiveness.
e Partially applicable — one or more of the applicability criteria are not met, and this
might possibly change the conclusions about cost effectiveness.
® Not applicable —one or more of the applicability criteria are not met, and this is
likely to change the conclusions about cost effectiveness.
Other comments Particular issues that should be considered when interpreting the study.

Incremental cost The mean cost associated with one strategy minus the mean cost of a comparator
strategy.

Incremental effects The mean QALYs (or other selected measure of health outcome) associated with
one strategy minus the mean QALYs of a comparator strategy.

ICER Incremental cost-effectiveness ratio: the incremental cost divided by the respective
QALYs gained.
Uncertainty A summary of the extent of uncertainty about the ICER reflecting the results of

deterministic or probabilistic sensitivity analyses, or stochastic analyses of trial data,
as appropriate.

*Limitations and applicability were assessed using the economic evaluation checklist from The Guidelines
Manual "

Where economic studies compare multiple strategies, results are presented in the economic
evidence profiles for the pair-wise comparison specified in the review question, irrespective of
whether or not that comparison was ‘appropriate’ within the analysis being reviewed. A comparison
is ‘appropriate’ where an intervention is compared with the next most expensive non-dominated
option — a clinical strategy is said to ‘dominate’ the alternatives when it is both more effective and
less costly. Footnotes indicate if a comparison was ‘inappropriate’ in the analysis.

For particular studies comparing multiple strategies, results are not reported in the standard
economic profile but are instead presented at the end of the relevant chapter in an alternative table
summarising the study as a whole.

4.4.2 Undertaking new health economic analysis

As well as reviewing the published economic literature for each review question, as described above,
new economic analysis was undertaken by the Health Economist in priority areas. Priority areas for
new health economic analysis were agreed by the GDG after formation of the review questions and
consideration of the available health economic evidence.

Additional data for the analysis was identified as required through additional literature searches
undertaken by the Health Economist, and discussion with the GDG. Model structure, inputs and
assumptions were explained to and agreed by the GDG members during meetings, and they
commented on subsequent revisions.
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See Appendices H and | for details of the health economic analysis/analyses undertaken for the
guideline.

4.4.3 Cost-effectiveness criteria

NICE’s report ‘Social value judgements: principles for the development of NICE guidance’ sets out
the principles that GDGs should consider when judging whether an intervention offers good value
for money 7%,

In general, an intervention was considered to be cost effective if either of the following criteria
applied (given that the estimate was considered plausible):

a. The intervention dominated other relevant strategies (that is, it was both less costly in terms of
resource use and more clinically effective compared with all the other relevant alternative
strategies), or

b. The intervention cost less than £20,000 per quality-adjusted life-year (QALY) gained compared
with the next best strategy.

If the GDG recommended an intervention that was estimated to cost more than £20,000 per QALY
gained, or did not recommend one that was estimated to cost less than £20,000 per QALY gained,
the reasons for this decision are discussed explicitly in the ‘from evidence to recommendations’
section of the relevant chapter with reference to issues regarding the plausibility of the estimate or
to the factors set out in the ‘Social value judgements: principles for the development of NICE
guidance’ "%,

If a study reported the cost per life year gained but not QALYs, the cost per QALY gained was
estimated by multiplying by an appropriate utility estimate to aid interpretation. The estimated cost
per QALY gained is reported in the economic evidence profile with a footnote detailing the life-years
gained and the utility value used. When QALYs or life years gained are not used in the analysis,
results are difficult to interpret unless one strategy dominates the others with respect to every
relevant health outcome and cost.

4.5 Developing recommendations

Over the course of the guideline development process, the GDG was presented with:

e Evidence tables of the clinical and economic evidence reviewed from the literature. All evidence
tables are in Appendices E and F.

e Summary of clinical (GRADE tables) and economic evidence and quality (as presented in chapters
5-11).
e Forest plots and ROC curves (Appendix G).

e A description of the methods and results of the cost-effectiveness analysis undertaken for the
guideline (Appendix H and I).

Recommendations were drafted on the basis of the GDG’s interpretation of the available evidence,
taking into account the trade-off between benefits, harms and costs of different courses of action.
This was either done formally in an economic model, or informally. Firstly, the net benefit over harm
was considered (clinical effectiveness), using the critical outcomes. When this was done informally,
the GDG took into account the clinical benefits/harms when one intervention was compared with
another. The assessment of net benefit was moderated by the importance placed on the outcomes
(the GDG’s values and preferences), and the confidence the GDG had in the evidence (evidence
quality). Secondly, it was assessed whether the net benefit justified the costs. Results of the NMA
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was also taken into account in the drafting of recommendations and were incorporated in the health
economic modelling for considering the most clinical and cost effective antiviral treatment.

When clinical and economic evidence was of poor quality, conflicting or absent, the GDG drafted
recommendations based on their expert opinion. The considerations for making consensus based
recommendations included the balance between potential harms and benefits, economic or other
implications compared to the benefits, current practices, recommendations made in other relevant
guidelines, patient preferences and equality issues. The consensus recommendations were done
through discussions in the GDG. The GDG could also consider whether the uncertainty is sufficient to
justify delaying making a recommendation to await further research, taking into account the
potential harm of failing to make a clear recommendation (See Appendix K). The wording of
recommendations was agreed by the GDG and focused on the following factors:

¢ on the actions health professionals need to take
¢ include what readers need to know

¢ reflect the strength of the recommendation (for example the word “offer” was used for strong
recommendations and “consider” for weak recommendations)

* emphasise the involvement of the patient (and/or their carers if needed) in decisions on treatment
and care

¢ follow NICE’s standard advice on recommendations about drugs, waiting times and ineffective
interventions.

The main considerations specific to each recommendation are outlined in the ‘Recommendations
and link to evidence’ sections within each chapter.

4.,5.1 Research recommendations

When areas were identified for which good evidence was lacking, the guideline development group
considered making recommendations for future research. Decisions about inclusion were based on
factors such as:

e the importance to patients

e national priorities

e potential impact on the NHS and future NICE guidance
e ethical and technical feasibility

4.5.2 Validation process

The guidance is subject to a six week public consultation and feedback as part of the quality
assurance and peer review the document. All comments received from registered stakeholders are
responded to in turn and posted on the NICE website when the pre-publication check of the full
guideline occurs.

4.5.3 Updating the guideline

Following publication, and in accordance with the NICE guidelines manual, NICE will ask a National
Collaborating Centre or the National Clinical Guideline Centre to advise NICE’s Guidance executive
whether the evidence base has progressed significantly to alter the guideline recommendations and
warrant an update.
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4.5.4 Disclaimer

Health care providers need to use clinical judgement, knowledge and expertise when deciding
whether it is appropriate to apply guidelines. The recommendations cited here are a guide and may
not be appropriate for use in all situations. The decision to adopt any of the recommendations cited
here must be made by the practitioners in light of individual patient circumstances, the wishes of the
patient, clinical expertise and resources.

The National Clinical Guideline Centre disclaims any responsibility for damages arising out of the use
or non-use of these guidelines and the literature used in support of these guidelines.

4.5.5 Funding

The National Clinical Guideline Centre was commissioned by the National Institute for Health and
Clinical Excellence to undertake the work on this guideline.
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5 Guideline summary

5.1 Key priorities for implementation

From the full set of recommendations, the GDG selected 5 key priorities for implementation. The
criteria used for selecting these recommendations are listed in detail in The Guidelines Manual ”.
The reasons that each of these recommendations was chosen are shown in the table linking the
evidence to the recommendation in the relevant chapter.

1. Assesment and referral
¢ Arrange the following tests for adults who are hepatitis B surface antigen (HBsAg) positive:
— hepatitis B e antigen (HBeAg)/antibody (anti-HBe) status
— HBV DNA level
— IgM antibody to hepatitis B core antigen (anti-HBc IgM)
— hepatitis C virus antibody (anti-HCV)
— hepatitis delta virus antibody (anti-HDV)
— HIV antibody (anti-HIV)

— additional laboratory tests including alanine aminotransferase (ALT) or aspartate
aminotransferase (AST), gamma-glutamyl transferase (GGT), serum albumin, total bilirubin,
total globulins, full blood count and prothrombin time

— surveillance for hepatocellular carcinoma (HCCO, including hepatic ultrasound and alpha-
fetoprotein testing.

¢ Include the results of the initial tests with the referral (see recommendation 5).

2. Treatment sequence in adults with HBeAg-positive chronic hepatitis B and compensated liver
disease

o Offer a 48-week course of peginterferon alfa-2a as first-line treatment in adults with HBeAg-
positive chronic hepatitis B and compensated liver disease.

o Offer tenofovir disoproxil as second-line treatment to people who do not undergo HBeAg
seroconversion after first-line treatment with peginterferon alfa-2a.

e Offer entecavir as an alternative second-line treatment to people who cannot tolerate
tenofovir disoproxil or if it is contraindicated.

3. Treatment sequence in adults with HBeAg-negative chronic hepatitis B and compensated liver
disease

e Offer a 48-week course of peginterferon alfa-2a as first-line treatment in adults with HBeAg-
negative chronic hepatitis B and compensated liver disease.
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o Offer tenofovir disoproxil or entecavir as second-line treatment to people with detectable HBV
DNA after first-line treatment wirh peginterferon alfa-2a.

4. Women who are pregnant or breastfeeding

e Offer tenofovir disoproxil to women with HBV DNA >10’ log;, IU/ml in the third trimester to
reduce the risk of transmission of HBV to the baby®.

5. Prophylactic treatment during immunosuppressive therapy

¢ In people who are HBsAg positive and have HBV DNA >2000 1U/ml, offer prophylaxis with
entecavir or tenofovir disoproxil®.

— Start prophylaxis before beginning immunosuppressive therapy and continue for a
minimum of 6 months after HBeAg seroconversion and HBV DNA is undetectable.

¢ In people who are HBsAg positive and have HBV DNA <2000 1U/ml, offer prophylaxis:

consider entecavir or tenofovir disoproxil® if immunosuppressive therapy is expected to last
longer than 6 months

— consider lamivudine® if immunosuppressive therapy is expected to last less than 6 months

— monitor HBV DNA monthly in people treated with lamivudine and change to tenofovir
disoproxil if HBV DNA remains detectable after 3 months

— start prophylaxis before beginning immunosuppressive therapy and continue for a minimum
of 6 months after stopping immunosuppressive therapy.

5.2 Full list of recommendations

Patient Information

2 At the time of consultation (January 2013), tenofovir disoproxil did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the decision.
Informed consent should be obtained and documented. See the General Medical Council’s Good practice in prescribing
medicines — guidance for doctors for further information.

® At the time of consultation (January 2013), entecavir, lamivudine and tenofovir disoproxil did not have a UK marketing
authorisation for this indication. The prescriber should follow relevant professional guidance, taking full responsibility
for the decision. Informed consent should be obtained and documented. See the General Medical Council’s Good
practice in prescribing medicines — guidance for doctors for further information.

¢ At the time of consultation (January 2013), entecavir, lamivudine and tenofovir disoproxil did not have a UK marketing
authorisation for this indication. The prescriber should follow relevant professional guidance, taking full responsibility
for the decision. Informed consent should be obtained and documented. See the General Medical Council’s Good
practice in prescribing medicines — guidance for doctors for further information.

4 At the time of consultation (January 2013), entecavir, lamivudine and tenofovir disoproxil did not have a UK marketing
authorisation for this indication. The prescriber should follow relevant professional guidance, taking full responsibility
for the decision. Informed consent should be obtained and documented. See the General Medical Council’s Good
practice in prescribing medicines — guidance for doctors for further information.
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1. Provide information on the following topics to people with chronic hepatitis B or to family
members or carers (if appropriate) before starting antiviral treatment:

o the natural history of chronic hepatitis B, including stages of disease and long-term
prognosis

o routes of hepatitis B virus (HBV) transmission

o the benefits of antiviral treatment, including reduced risk of serious liver disease and death

and reduced risk of transmission of HBV to others

o treatment options, including peginterferon alfa-2a and nucleoside or nucleotide analogues
o short- and long-term treatment goals
o causes of treatment failure, including non-adherence to prescribed medicines, and options

for re-treatment

o risks of treatment, including adverse effects and drug resistance.

2. Provide information on self-injection techniques to people beginning peginterferon alfa-2a
or to family members or carers

3. NICE has produced public health guidance on ways to promote and offer testing to people at
increased risk of infection with hepatitis B. This clinical guideline should be used in conjunction with
the public health guideline (NICE public health guideline 43; Hepatitis B and C: ways to promote and
offer testing to people at increased risk of infection).

4, NICE has produced guidance on the components of good patient experience in adult NHS
services. All healthcare professionals should follow the recommendations in Patient experience in
adult NHS services (NICE clinical guideline 138).

Assessment and referral

Adults who are HBsAg positive

5. Arrange the following tests for adults who are hepatitis B surface antigen (HBsAg) positive:
o hepatitis B e antigen (HBeAg)/antibody (anti-HBe) status

o HBV DNA level

o IgM antibody to hepatitis B core antigen (anti-HBc IgM)

o hepatitis C virus antibody (anti-HCV)

o hepatitis delta virus antibody (anti-HDV)

o HIV antibody (anti-HIV)

o additional laboratory tests including alanine aminotransferase (ALT) or aspartate

aminotransferase (AST), gamma-glutamyl transferase (GGT), serum albumin, total bilirubin, total
globulins, full blood count and prothrombin time
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o surveillance for hepatocellular carcinoma (HCC), including hepatic ultrasound and alpha-
fetoprotein testing.

6. Refer all adults who are HBsAg positive to a hepatologist or to a gastroenterologist or
infectious disease specialist with an interest in hepatology.

7. Include the results of the initial tests with the referral (see recommendation 5).
Pregnant women who test HBsAg positive at antenatal screening

8. Refer pregnant women who are HBsAg positive to a hepatologist, or to a gastroenterologist
or infectious disease specialist with an interest in hepatology, for assessment within 6 weeks of
receieving the screening test result and to allow treatment in the third trimester (see
recommendation 60).

Adults with decompensated liver disease

9. Refer adults who develop decompensated liver disease immediately to a hepatologist or to a
gastroenterologist with an interest in hepatology.

Children and young people who are HBsAg positive

10. Arrange the following tests for children and young people who are HBsAg positive:

o HBeAg/anti-HBe status

0 HBV DNA level

o] anti-HBc IgM

o anti-HCV

o anti-HDV

o] anti-HIV

o additional laboratory tests, including ALT or AST, GGT, serum albumin, total bilirubin, total

globulins, full blood count and prothrombin time
o surveillance for HCC, including hepatic ultrasound and alpha- fetoprotein testing.

11. Refer all children and young people who are HBsAg positive to a paediatric hepatologist or
to a gastroenterologist or infectious disease specialist with an interest in hepatology.

12. Include the results of the initial tests with the referral (see recommendation 10).

Assessment of liver disease in secondary specialist care

13. Ensure all healthcare professionals who refer adults for non-invasive tests for liver disease
are trained to interpret the results and aware of co-factors that influence liver elasticity (for
example, fatty liver caused by obesity or alcohol misuse).

14. Discuss the accuracy, limitations and risks of the different tests for liver disease with the
patient.
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15. Offer transient elastography as the initial test for liver disease in adults newly referred for
assessment.
16. Offer antiviral treatment without a liver biopsy to adults with a transient elastography score

>11 kPa®, in line with recommendation 28.

17. Consider liver biopsy to confirm the level of fibrosis in adults with a transient elastography
score between 6 to 10 kPa'. Offer antiviral treatment in line with recommendations 21, 22 and 26 to
28.

18. Offer liver biopsy to adults with a transient elastography score <6 if they are younger than
30 years and have HBV DNA >2000 IU/ml and abnormal ALT (230 IU/mL for males and 219 IU/ml for
females) on 2 consecutive tests conducted 3 months apart®. Offer antiviral treatment in line with
recommendations 21, 22 and 26 to 28.

19. Do not offer liver biopsy to adults with a transient elastography score <6 kPa who have
normal ALT (<30 IU/ml in males and <19 IU/mL in females) and HBV DNA <2000 IU/ml as they are
unlikely to have advanced liver disease or need antiviral treatment (see recommendations 21, 22
and 26 to 28.)".

20. Offer an annual reassessment of liver disease using transient elastography to adults who are
not taking antiviral treatment.

21. Offer antiviral treatment to adults younger than 30 years who have HBV DNA >2000 |U/ml|
and abnormal ALT (230 in males and 219 in females) on 2 consecutive tests conducted 3 months
apart if there is evidence of necroinflammation or fibrosis on liver biopsy or a transient elastography
score >6kPa.

22. Consider antiviral treatment in adults with HBV DNA >2000 IU/ml and evidence of
necroinflammation or fibrosis on liver biopsy.

Children and young people

23. Discuss the accuracy, limitations and risks of liver biopsy in determining the need for
antiviral treatment with the child or young person and with parents or carers (if appropriate).

24, Offer liver biopsy to assess liver disease and the need for antiviral treatment to children and
young people with HBV DNA >2000 IU/ml and abnormal ALT (=30 IU/ml for males and >19 IU/ml for
females) on 2 consecutive tests conducted 3 months apart. Offer biopsy under a general anaesthetic
to children who are too young to tolerate the procedure under a local anaesthetic.

Genotype
25. Do not offer genotype testing to determine initial treatment in people with chronic hepatitis
B.

Thresholds for treatment

e Adults with transient elastography score 211 kPa are very likely to have cirrhosis and confirmation by liver biopsy is not
needed

f The degree of fibrosis cannot be accuratelely predicted in adults with a transient elastography score between 6 to 10

kPa. Some people may choose to have a liver biopsy in these circumstances to confirm the extent of the liver disease.

Adults with a transient elastography score <6kPa are unlikely to have significant fibrosis.

Adults with a transient elastography score <6kPa are unlikely to have significant fibrosis.

e s o]
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26. Offer antiviral treatment to adults aged 30 years and older who have HBV DNA >2000 1U/ml
and abnormal ALT (230 in males and 219 in females) on 2 consecutive tests conducted 3 months
apart.

27. Offer antiviral treatment to adults who have HBV DNA >20,000 IU/ml and abnormal ALT (=30
in males and 219 in females) on 2 consecutive tests conducted 3 months apart regardless of age or
the extent of liver disease.

28. Offer antiviral treatment to adults with cirrhosis regardless of HBeAg status, HBV DNA and
ALT levels.

Children and young people with chronic hepatitis B and compensated liver disease

29. Offer antiviral treatment if there is evidence of significant fibrosis (METAVIR 2F2 or Ishak
stage 23) or abnormal ALT (230 IU/ml for males and 219 IU/ml for females) on 2 consecutive tests
conducted 3 months apart

Antiviral therapies
Adults — monotherapies, combinations and sequential

30. Discuss treatment options, adverse effects and long-term prognosis with the patient before
starting treatment.

31. Peginterferon alfa-2a is recommended as an option for the initial treatment of adults with
chronic hepatitis B (HBeAg-positive or HBeAg-negative), within its licensed indications. [This
recommendation is from Adefovir dipivoxil and peginterferon alfa-2a for the treatment of chronic
hepatitis B (NICE technology appraisal guidance 96).]

32. Entecavir, within its marketing authorisation, is recommended as an option for the
treatment of people with chronic HBeAg-positive or HBeAg-negative hepatitis B in whom antiviral
treatment is indicated. [This recommendation is from Entecavir for the treatment of chronic
hepatitis B (NICE technology appraisal guidance 153).]

33. Tenofovir disoproxil, within its marketing authorisation, is recommended as an option for
the treatment of people with chronic HBeAg-positive or HBeAg-negative hepatitis B in whom
antiviral treatment is indicated. [This recommendation is from Tenofovir disoproxil fumarate for the
treatment of hepatitis B (NICE technology appraisal guidance 173).]

34. Telbivudine is not recommended for the treatment of chronic hepatitis B. [This
recommendation is from Telbivudine for the treatment of chronic hepatitis B (NICE technology
appraisal guidance 154).]

35. People currently receiving telbivudine should have the option to continue therapy until they
and their clinicians consider it appropriate to stop. [This recommendation is from Telbivudine for the
treatment of chronic hepatitis B (NICE technology appraisal guidance 154).]

36. Adefovir dipivoxil is not recommended for the treatment of chronic hepatitis B.

37. Offer tenofovir disoproxil or entecavir to people currently receiving adefovir dipivoxil,
depending on previous antiviral exposure:

o offer tenofovir disoproxil to people with a history of lamivudine resistance

38. Antiviral treatment should be initiated only by an appropriately qualified healthcare
professional with expertise in the management of viral hepatitis. Continuation of therapy under
shared-care arrangements with a GP is appropriate.
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Adults who are HBeAg positive with compensated liver disease

39. Offer a 48-week course of peginterferon alfa-2a as first-line treatment in adults with HBeAg-
positive chronic hepatitis B and compensated liver disease.

40. Stop peginterferon alfa-2a 12 weeks after starting treatment if HBV DNA level has decreased
by less than 2 log;o IU/ml and offer second-line treatment in line with recommendations 41 and 42.

41. Offer tenofovir disoproxil as second-line treatment to people who do not undergo HBeAg
seroconversion after first-line treatment with peginterferon alfa-2a.

42, Offer entecavir as an alternative second-line treatment to people who cannot tolerate
tenofovir disoproxil or if it is contraindicated.

43, In people taking tenofovir disoproxil who have detectable HBV DNA at 48 weeks of
treatment and no history of lamivudine resistance, consider adding lamivudine to tenofovir
disoproxil.

o In people with a history of lamivudine resistance, consider adding entecavir to tenofovir
disoproxil.
44, Do not stop nucleoside or nucleotide analogue treatment 12 months after HBeAg

seroconversion in people with cirrhosis.
Adults who are HBeAg negative with compensated liver disease

45, Offer a 48-week course of peginterferon alfa-2a as first-line treatment in adults with HBeAg-
negative chronic hepatitis B and compensated liver disease.

46. Offer tenofovir disoproxil or entecavir as second-line treatment to people with detectable
HBV DNA after first-line treatment with peginterferon alfa-2a.

47. Consider switching from tenofovir disoproxil to entecavir, or from entecavir to tenofovir
disoproxil, as third-line treatment in people who have detectable HBV DNA at 48 weeks of
treatment.

48. Do not stop nucleoside or nucleotide analogue treatment after achieving undetectable HBV
DNA and HBsAg seroconversion in patients with cirrhosis.

Children and young people

49, Discuss the treatment options, adverse effects and long term prognosis with the child or
young person and with parents or carers before starting treatment (if appropriate).

50. Consider a 48-week course of peginterferon alfa-2a as first-line treatment in children and
young people with chronic hepatitis B and compensated liver disease'.

51. Consider a nucleoside or nucleotide analogue as second-line treatment in children and
young people with detectable HBV DNA after first-line treatment with peginterferon alfa-2a’.

i Atthe time of consultation (January 2013), peginterferon alfa-2a did not have a UK marketing authorisation for use in
children for this indication. The prescriber should follow relevant professional guidance, taking full responsibility for the
decision. Informed consent should be obtained and documented. See the General Medical Council’s Good practice in
prescribing medicines — guidance for doctors for further information.

j  Atthe time of consultation (January 2013), peginterferon alfa-2a, entecavir and tenofovir disoproxil did not have a UK
marketing authorisation for use in children for this indication. The prescriber should follow relevant professional
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Adults co-infected with CHB and hepatitis C
52. Offer peginterferon alfa and ribavirin in adults co-infected with chronic hepatitis B and C.
Adults co-infected with CHB and HDV

53. Offer a 48-week course of peginterferon alfa-2a in people co-infected with chronic hepatitis
B and hepatitis delta infection who have evidence of significant fibrosis (METAVIR stage >F2 or Ishak
stage >3).

54, Consider stopping treatment if HDV RNA is detectable after 6 months to 1 year of treatment.
Otherwise continue treatment and re-evaluate treatment response annually.

55. Stop treatment after HBsAg seroconversion.

Advanced cirrhosis and liver decompensation

56. Manage decompensated liver disease in adults in conjunction with a liver transplant centre.
57. Do not offer peginterferon alfa-2a to people with chronic hepatitis B and decompensated
liver disease.

58. Offer tenofovir disoproxil as first-line treatment in people with decompensated liver disease
o Reduce the dose of tenofovir disoproxil in people with renal impairment, in line with

guidance in the British National Formulary.

o Offer entecavir to people at high risk of renal or bone toxicity associated with tenofovir
disoproxil.

Pregnancy

59. Discuss with pregnant women the benefits and risks of antiviral treatment for them and
their baby.

60. Offer tenofovir disoproxil to women with HBV DNA >10" log;, IU/ml in the third trimester to
reduce the risk of transmission of HBV to the baby*

61. Monitor quantitative HBV DNA 2 months after starting tenofovir disoproxil and ALT monthly
after the birth to detect postnatal HBV flares in the woman.

62. Stop tenofovir disoproxil 4 to 12 weeks after the birth unless the mother meets criteria for
long-term treatment (see recommendations 21, 22 and 26 to 28).

63. Offer active and passive hepatitis B immunisation in infants and follow up in line with the
guidance below:

o0 Hepatitis B antenatal screening and newborn immunisation programme: best practice
guidance

o Immunisation against infectious disease (the Green book)
o Hepatitis B and C: ways to promote and offer testing. NICE public health guidance 43 (2012)

guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the
General Medical Council’s Good practice in prescribing medicines — guidance for doctors for further information.

k At the time of consultation (January 2013), tenofovir disoproxil did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the decision.
Informed consent should be obtained and documented. See the General Medical Council’s Good practice in prescribing
medicines — guidance for doctors for further information.
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o Reducing differences in the uptake of immunisations. NICE public health guidance 21 (2009).

64. Advise women that there is no risk of transmitting HBV to their babies through
breastfeeding if guidance on hepatitis Bimmunisation has been followed, and that they may
continue antiviral treatment while they are breastfeeding.

Prophylactic treatment

65. Perform the following tests in people who are anti-HBc positive, and therefore at high risk of
hepatitis B reactivation, before starting immunosuppressive therapy for autoimmune or atopic
diseases, chemotherapy, bone marrow or solid organ transplantation:

o] HBsAg

o antibody to hepatitis B surface antigen (anti-HBs)
o plasma or serum HBV DNA level

o] ALT.

66. In people who are HBsAg positive and have HBV DNA >2000 |U/ml, offer prophylaxis with
entecavir or tenofovir disoproxil".

o Start prophylaxis before beginning immunosuppressive therapy and continue for a minimum
of 6 months after HBeAg seroconversion and HBV DNA is undetectable.

67. In people who are HBsAg positive and have HBV DNA <2000 IU/ml, offer prophylaxis:

o consider entecavir or tenofovir disoproxil™ if immunosuppressive therapy is expected to last
longer than 6 months

o consider lamivudine” if immunosuppressive therapy is expected to last less than 6 months

— monitor HBV DNA monthly in people treated with lamivudine and change to tenofovir
disoproxil if HBV DNA remains detectable after 3 months

o start prophylaxis before beginning immunosuppressive therapy and continue for a minimum
of 6 months after stopping immunosuppressive therapy.

68. For people who are HBsAg negative and anti-HBc postive:

o monitor HBV DNA level monthly in people who have HBV DNA <2000 IU/ml

| Atthe time of consultation (January 2013), entecavir, lamivudine and tenofovir disoproxil did not have a UK marketing
authorisation for this indication. The prescriber should follow relevant professional guidance, taking full responsibility
for the decision. Informed consent should be obtained and documented. See the General Medical Council’s Good
practice in prescribing medicines — guidance for doctors for further information.

m At the time of consultation (January 2013), entecavir, lamivudine and tenofovir disoproxil did not have a UK marketing
authorisation for this indication. The prescriber should follow relevant professional guidance, taking full responsibility
for the decision. Informed consent should be obtained and documented. See the General Medical Council’s Good
practice in prescribing medicines — guidance for doctors for further information.

n At the time of consultation (January 2013), entecavir, lamivudine and tenofovir disoproxil did not have a UK marketing
authorisation for this indication. The prescriber should follow relevant professional guidance, taking full responsibility
for the decision. Informed consent should be obtained and documented. See the General Medical Council’s Good
practice in prescribing medicines — guidance for doctors for further information.
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o offer prophylaxis with lamivudine to people with HBV DNA >2000 IU/ml if
immunosuppressive therapy is expected to last less than 6 months or with entecavir or tenofovir
disoproxil if it is expected to last longer than 6 months®.

Monitoring for people who do not meet criteria for antiviral treatment
Adults who are HBeAg positive and in immune tolerant phase

69. 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 [<30 IU/ml in males
and <19 IU/ml in females]).

70. Monitor ALT every 12 weeks on at least 3 consecutive occasions if there is an increase in ALT
levels.

Adults inactive CHB

71. Monitor ALT and HBV DNA levels every 48 weeks in adults with inactive chronic hepatitis B
infection (defined as e antigen [HBeAg] negative on 2 consecutive tests with normal ALT [<30 IU/ml
in males and <19 IU/ml in females] and HBV DNA <2000 IU/mL).

Children and young people

72. Monitor ALT levels every 12 weeks in children and young people with HBeAg-positive
disease who have normal ALT levels (<30 IU/mL for males and <19 IU/ml for females) and no
evidence of significant fibrosis (METAVIR stage <F2 or Ishak stage <3).

73. Review annually children and young people with HBeAg-negative disease who have normal
ALT (<30 IU/ml for males and <19 IU/ml for females), no evidence of significant fibrosis (METAVIR
stage <F2 or Ishak stage <3) and HBV DNA <2000 IU/ml.

74. Review every 24 weeks children and young people with HBeAg-negative disease who have
abnormal ALT (=30 IU/ml for males and 219 IU/ml for females) and HBV DNA >2000 IU/ml.

Monitoring in people taking antiviral treatment
Children, young people and adults on peginterferon alfa-2a

75. Review injection technique and adverse effects weekly during the first month of treatment
in people taking peginterferon alfa-2a".

76. Monitor full blood count, liver function (including bilirubin, albumin and ALT), renal function
(including urea and electrolyte levels) and thyroid function before starting peginterferon alfa-2a and
2,4, 12, 24, 36 and 48 weeks after starting treatment to detect adverse effects’.

77. Monitor HBV DNA and quantitative HBsAg levels and HBeAg status before starting
peginterferon alfa-2a and 12, 24 and 48 weeks after starting treatment to determine treatment
response’.

o Atthe time of consultation (January 2013), entecavir, lamivudine and tenofovir disoproxil did not have a UK marketing
authorisation for this indication. The prescriber should follow relevant professional guidance, taking full responsibility
for the decision. Informed consent should be obtained and documented. See the General Medical Council’s Good
practice in prescribing medicines — guidance for doctors for further information.

p Atthe time of consultation (January 2013), peginterferon alfa-2a, entecavir and tenofovir disoproxil did not have a UK
marketing authorisation for use in children for this indication. The prescriber should follow relevant professional
guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the
General Medical Council’s Good practice in prescribing medicines — guidance for doctors for further information.
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78. Stop peginterferon alfa-2a 12 weeks after starting treatment if HBV DNA level has decreased
by less than 2 log;o IlU/ml and offer second-line treatment in line with recommendation 46.

Children, young people and adults with compensated liver disease taking entecavir or lamivudine

79. 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 and 12 weeks after starting treatment and then every 6 months
to detect adverse effects®.

80. 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®.

81. Monitor HBV DNA levels every 12 weeks in people with HBeAg-negative disease who have
been taking lamivudine for 5 years or longer®.

Children, young people and adults with compensated liver disease taking tenofovir

82. 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 tenofovir disoproxil, 4 and 12 weeks after
starting treatment and then every 6 months to detect adverse effects®.

83. Monitor HBV DNA and quantitative HBsAg levels and HBeAg status before starting tenofovir
disoproxil, 12, 24 and 48 weeks after starting treatment and then every 6 months to determine
treatment response and medicines adherence®.

84. Consider stopping nucleoside or nucleotide analogue treatment 12 months after HBeAg
seroconversion in people without cirrhosis.

85. Consider stopping nucleoside or nucleotide analogue treatment 12 months after achieving
undetectable HBV DNA and HBsAg seroconversion in people without cirrhosis.

Children, young people and adults with HBeAg or BsAg seroconversion after antiviral treatment

86. 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.

87. 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.

Children, young people and adults with decompensated liver disease who are taking entecavir or
lamivudine

88. 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’.

Children, young people and adults with decompensated liver disease who are taking tenofovir
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89. 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. When the person is no longer decompensated, follow the recommendations in
‘Children, young people and adults with compensated liver disease taking tenofovir disoproxil’®.

Surveillance

90. Perform 6-monthly surveillance for HCC by hepatic ultrasound and alpha-fetoprotein testing
in people with significant fibrosis (METAVIR stage 2F2 or Ishak stage >3) or cirrhosis.

91. In people without significant fibrosis or cirrhosis (METAVIR stage <F2 or Ishak stage <3),
consider 6-monthly surveillance for HCC if the person is older than 40 years and has a family history
of HCC and HBV DNA > 20,000 IU/mL.

92. Do not offer surveillance for HCC in people without significant fibrosis or cirrhosis (METAVIR
stage <F2 or Ishak stage <3) who have HBV DNA <20,000 IU/mL and are younger than 40 years.

5.3 Key research recommendations

Stopping antiviral treatment in HBeAg negative disease

Further research should be undertaken to determine the clinical and cost effectiveness of HBsAg
guantitative assay in determining treatment duration in HBeAg negative disease.

ALT values for children and young people

Further research should be undertaken to examine whether the upper limit of normal ALT values for
adults (<30 IU/ml for males and <19 IU/ml for females) are appropriate for use in children and young
people with chronic hepatitis B when making decisions on when to initiate treatment.

Long term safety of tenofovir disoproxil in chronic hepatitis B

Further research should be undertaken to determine the long-term safety of tenofovir disoproxil,
including the risk of clinically significant hypophosphataemia and related bone toxicity, in people
with chronic hepatitis B. The cost effectiveness of routine monitoring for phosphate loss and bone
disease in people with chronic hepatitis B who are receiving tenofovir disoproxil treatment needs
further evaluation.

Prophylactic treatment in people receiving immunosuppressive therapy

Further research should be undertaken to determine whether long-term use of mild
immunosuppressive agents for autoimmune and allergic problems presents a risk for reactivation of
HBV infection in people with previous or current chronic hepatitis B, including occult HBV infection.
The cost effectiveness of routine tests for HBV in this population, including HBV DNA for occult HBV
infection, and the need for prophylactic treatment with nucleoside or nucleotide analogues needs
further evaluation.

Full details of research recommendations can be found in appendix K.
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Managing chronic hepatitis B in pregnancy
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Managing chronic hepatitis B in children and young people
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6 Patient information

6.1 Introduction

Informing patients of the implications of infection with chronic hepatitis B (CHB) requires a
comprehensive understanding of the virus and the ability to impart this information in a clear
manner. This is important because adequately meeting patient information needs is a pre-requisite
for patient compliance as an active partner, a key factor for optimising treatment benefits.

Doctors and other primary health care professionals have a role in ensuring that people with CHB
understand the natural history of the virus, the rationale for clinical monitoring and the available
treatments and screening. The often asymptomatic nature of the condition, with absence of
symptoms being no assurance that all is well, should be emphasised as should the fluidity between
disease phases, requiring that within a short space of time a patient may change from a status
requiring watchful monitoring to one requiring treatment. At present a cure is a relatively rare event
in CHB, and patients and carers need information and support in accepting this disease as a life-long
condition. For example, where long term viral suppressive treatment is indicated, the benefits of
therapy in reducing mortality from liver failure and cancer, and also rates of transmission.
Essentially patients and carers will often require on-going education in what can be done in self-
care, in relation to pregnancy and protection of the new-born and significant others. Health
professionals play a role in ensuring the patient is informed about the importance of treatment
compliance, and is encouraged to take an active role in monitoring viral and liver biomarkers and in
screening for fibrotic, cirrhotic and cancerous changes in the liver.

It is known there are cultural misconceptions of CHB in some minority ethnic groups in UK,
particularly those with links to countries in which the disease is endemic. To reduce the adverse
impact of such perceptions and to encourage patient motivation, it is important to provide
information on treatment options in the context of advances in efficacy and the benefits of early
treatment in ameliorating or even reversing disease progression. Provision of support and
information to patients and carers in the form of written care management plans, ensuring that
opportunities are made available for the patient/carer to ask questions and express any concerns
and expectations, and signposting to other patient education and support groups that can give
advice on the disease and on required lifestyle changes (especially protective sexual practices and
alcohol reduction/abstinence) are valued by patients and promote informed decision making .

6.2 Review question: What information do patients with CHB
and their carers need about the benefits and risks of
treatment options?

For full details see review protocol in Appendix C.

Table 6: PICO characteristics of review question

Protocol

Population Children, young people and adults with CHB infection and
their carers

Factors under investigation e  Prognosis and risk associated with no treatment

e Benefits of treatment (reduced mortality from liver
disease/liver cancer, reduced infectivity within the
family)
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Protocol

Outcomes

6.3 Clinical evidence

e Side effects of treatments

both untreated and treated people

e Quality of life

Patients’ understanding and satisfaction

Risk of transmission during different phases, for

We searched for studies (including qualitative, questionnaire/interview/focus group based studies
and surveys) examining the information needs for patients with CHB and their carers about the
benefits and risks of treatment options. A total of two studies (of which one is an abstract) are

identified and included in this review.

6.3.1 Summary characteristics of included studies

6.3.1.1

Table 7:

Included
studies

Study design

Noghabi et al
2010

Quasi-
experimental
study (using
pre-test post-
test method)

Ho et al 2011

Cross-
sectional
survey
(abstract)

Included studies

N Population

60 Mixed
population of
hepatitis B
and C
<40%
hepatitis B
patients

Country: Iran

60 Asian
pregnant
women

100%
hepatitis B
patients

Country: USA

People with CHB infection

Group 1 Group 2
Cases Controls
Education Pamphlets
sessions and were
pamphlets distributed
(n=30) after the
study
Education (n=30)
session duration:
one month

(classes held
once a week, a
total of 4
sessions)

A translated questionnaire was
given at various obstetrics/
gynaecology clinics.
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who planned on
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6.3.2 Information needs for people with CHB infection and their carers about benefits
and risks of treatment options

Noghabi et al 2010

A total of 60 participants (with less than 40% chronic hepatitis B patients) were randomly allocated
into two groups in a quasi-experimental (pre-test, post-test) study. Group 1 received education
sessions and pamphlets (n=30) and group 2 was the control group (n=30). There were a total of four
education sessions:

Session 1: the nature of disease, transmission routes, the diagnosis and treatment of their disease.

Session 2: the effect of interferon on their disease, the frequent side effects after injection, methods
of protecting themselves and controlling these side effects.

Session 3: the method of the self-injection of IFN.

Session 4: the injection by IFN was by the patient was observed and their problems were corrected,
if any.

Educational pamphlets were also distributed in the first two sessions. Duration of education sessions
was one month and all participants were followed for a further 12 weeks. Self-reported data on
quality of life (QoL) was collected at baseline and 12 weeks after therapy initiation. The QoL
guestionnaire (patients for chronic liver disease) consists of a number of items, including abdominal
symptoms, activity, fatigue, systemic symptoms, emotional and worry. The total score can range
from 29 to 203. After the study, the controls received the pampbhlets for ethical reasons and the
correct method of IFN injection was also shown to them.

The mean total quality of life in the control group did not differ significant after 12 weeks (before:
154.5; after: 136.9) (p=0.143). Whereas, it was significant different before and after the intervention
in the cases (before: 158.6; after: 170) (p=<0.001). Before the intervention, there was no significant
difference between cases and controls (p=0.351). However, the cases had a significantly higher total
Qol score than the controls after the intervention (p=<0.001).

Table 8 shows quality of life before and after 12 weeks within groups. Among the cases, there were
statistically significant differences in abdominal symptoms (p=0.00), activity (p=<0.001), emotional
(p=<0.001) and worry (p=<0.001) between before and after the intervention. No significant
difference was observed in systemic symptoms and fatigue in the group.

Table 9 shows quality of life before and after 12 weeks between groups. Before the intervention,
there was significant difference in the emotional domain (p=0.006) between the cases and the
controls. After the intervention, there was significant difference in systemic symptoms (p=0.04)
between the cases and the controls.

Study quality

The main limitation of this study was the use of a mixed population of hepatitis B and C. The
treatment regimen in hepatitis Cis IFN plus ribavirin and in hepatitis B is IFN only and this difference
was not been accounted for in the study. Another limitation was the inclusion of a small number of
participants and it was unclear about patient withdrawal/dropout rates.
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Table 8: Quality of life before and after 12 weeks within groups

Cases Controls
Before After P Before After P
(Wilcoxon (Wilcoxo
test) n test)
Score (min-max) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Abdominal symptoms 17.7 (3.1) 19.5(3.2) 0.00 15.9(5.3) 15.9 (5.6) 0.48
(3-21)
Activity (3-21) 20 (1.9) 18 (3.6) <0.001 19.8 (1.9) 18.7 (2.7) 0.01
Fatigue (5-35) 26.3 (6.3) 26 (6.9) 0.08 23.4 (8) 23 (7.2) 0.68
Systemic symptoms (5- 29.9 (4.1) 29.1(5.1) 0.29 28.5(5.2) 26.4 (6.6) 0.03
35)
Emotional (8-56) 40.1 (9.2) 46.5 (10.6) <0.001 33.3(9.9) 33(9.2) 0.03
Worry (5-35) 24.1 (5.3) 30.2 (6.3) <0.001 22.3 (6.8) 21.9(7.4) 0.21
Total (29-203) 158.6 (21.4) 170 (23.6) 154.5 (28.5) 136.9 (30.6)

Table 9: Quality of life before and after 12 weeks between groups

Before intervention After intervention
Cases Controls P Cases Controls P
(Mann- (Mann-
Whitney Whitney
test) test)
Score (min-max) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Abdominal symptoms 17.7 (3.1) 15.9 (5.3) 0.43 19.5(3.2) 15.9 (5.6) 0.94
(3-21)
Activity (3-21) 20 (1.9) 19.8 (1.9) 0.8 18 (3.6) 18.7 (2.7) 0.08
Fatigue (5-35) 26.3 (6.3) 23.4 (8) 0.26 26 (6.9) 23 (7.2) 0.84
Systemic symptoms (5- 29.9 (4.1) 28.5(5.2) 0.35 29.1(5.1) 26.4 (6.6) 0.04
35)
Emotional (8-56) 40.1 (9.2) 33.3(9.9) 0.006 46.5 (10.6) 33(9.2) 0.8
Worry (5-35) 24.1 (5.3) 22.3 (6.8) 0.06 30.2 (6.3) 21.9 (7.4) 0.64
Total (29-203) 158.6 (21.4  154.5 (28.5) 170 (23.6) 136.9 (30.6)

Ho et al. 2011 (abstract)

This is a cross-sectional survey of 60 pregnant women with majority (91%) of Asian origin in the USA.
A translated questionnaire was given in waiting rooms at various obstetrics/ gynaecology clinics. The
data suggested that 67% women (95% Cl 55-79%) would take hepatitis B medication while pregnant.
All respondents planned on breastfeeding, but 58% (95% Cl 46-70%) stated that they would not
breastfeed if they knew they had hepatitis B. And over 97% women thought the main reason was
they would be afraid to transmit hepatitis B to their baby. The authors concluded that patients still
perceive a high risk of HBV transmission via breastfeeding despite current recommendations, further
supporting the need for patient education.

Study quality
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Response rate was 80%. It was unclear whether it was a self-administered questionnaire or one with
interview by trained persons and this study had a small sample size.

6.4 Economic evidence

Published literature

No published cost-effectiveness analyses were identified.

New cost-effectiveness analysis

This area was not prioritised for original cost-effectiveness modelling.
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6.5 Evidence statements

6.5.1 Clinical evidence statements

6.5.1.1 Adults with CHB infection

One cross sectional survey (Ho 2011) of 60 pregnant women showed that they would not breastfeed
if they knew they had hepatitis B [very low quality].

One quasi-experimental study (Noghabi 2010) of a mixed hepatitis B and C population found that
provision of education sessions improved total quality of life scores (abdominal symptoms, activity,
emotional and worry) among the intervention group after the intervention and the intervention
group demonstrated an improved total quality of life score (systemic symptoms) compared to the
control after intervention [very low quality].

6.5.2 Economic evidence statement

No published cost-effectiveness analyses were identified.

6.6 Recommendations and Links to evidence
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experience in adult NHS services. All healthcare professionals should
follow the recommendations in Patient experience in adult NHS
services (NICE clinical guideline 138).

Patients’ understanding and satisfaction
Quality of life

The GDG expects that by offering relevant, comprehensive information, patients will
gain an increased understanding of their disease and be better able to make
informed decisions about the treatment they receive. There were four main areas
which the GDG considered to be important in terms of information provision:
prognosis and risk associated with no treatment; benefits of treatment; side effects
of treatment; and risk of transmission during different phases (for both treated and
untreated people).

The patient representatives on the group highlighted the asymptomatic nature of
the viral infection and the fluidity between the phases, which can rapidly change
from a status managed by watchful monitoring to that requiring treatment.
Therefore it was very important that patients are treated as an equal partner,
assisted in fully understanding the treatment plan, thereby promoting compliance,
and encouraged to take an active role in ensuring that the required monitoring
and/or screening tests are carried our in a timely manner

The GDG discussed the provision of patient information in the context of routine
healthcare practice. It was expected that any impact on time and resource use would
be minimal and would likely be offset by an improvement in quality of life.

One study has randomised the patients using adequate randomisation procedure
and allocation concealment.

Both studies contain a relatively small sample size (60 patients in each). In addition,
one study has a mixed population with less than 40% hepatitis B patients. And the
other study is an abstract with a general inadequate reporting of study methods.
Therefore, results should be interpreted with caution.

A quasi-experimental (pretest, posttest) (Noghabi et al, 2010) study of <40%
hepatitis B patents has shown that by giving education sessions, that include general
information along with pamphlets about the disease (natural history, transmission
routes, diagnosis), the effect of interferon on the disease, the side effects and ways
of controlling these side effects and the demonstration of self-injection of interferon,
for a duration of one month improved the total quality of life score (particularly
abdominal symptoms, activity, emotional and worry) among the cases, compared to
before the intervention. There was no difference in any of the quality of life domains
between cases and controls before the intervention. However, after the
intervention, the cases scored statistically significantly higher total quality of life,
compared to the controls (mainly systemic symptoms). The study generally
supported the use of education sessions and pamphlets as effective formats of giving
patients the information about the disease condition. A cross-sectional survey (Ho
et al 2011), has suggested that 58% of pregnant women infected with chronic
hepatitis B (mostly of Asian family origin) said they would not breastfeed if they
knew they had the disease and the main reason was they would be afraid to transmit
the disease to the baby. The GDG were not aware of any evidence suggesting harms
(risk of vertical transmission is low) associated with breastfeeding in the mothers,
given that the new born or infants are immunised by following the vaccination
schedules (Green book) and the status of the mother and the baby are monitored
accordingly. Further education is needed in this area.

No evidence has been identified for children.

The recommendations are based on patient views and the experience and opinion of
the GDG. The evidence has focused on interferon treatment and no studies have
been identified for nucleos(t)ide analogues. The GDG considered that there are no
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major side effects associated with nucleos(t)ide analogues, except for the potential
of developing drug resistance, especially. in the case of lamivudine.

The patient representatives emphasised the importance for the health professional
to stress the efficacy and benefits of treatment, and that patients should be provided
with a personalised care management plan, explaining what his/her expectations
and role in it should be. This should include lifestyle advice, e.g. alcohol, sexual
practices, where appropriate and where to find additional local information and
support. The GDG agreed that useful information is provided by national
organisations such as the British Liver Trust.

It was agreed that it was important for the health professional to ensure that there
were regular opportunities for the patient or carer to discuss their treatment and ask
any questions or concerns they may have. Patient education was also highlighted as
very important in order for people to make informed decisions and self-manage their
condition.
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7 Assessment and referral
7.1 Introduction

People with chronic hepatitis B are often asymptomatic and usually present with no physical signs. In
order to undertake a meaningful assessment of the patient a number of biochemical, virological and
haematological parameters are needed. Frequently these tests are undertaken at the first visit to the
specialist, but there are differing views on whether it may be more efficient and a better use of
resources if these tests were undertaken in primary care prior to referral.

At present the amount of information that will flow from primary to secondary/tertiary care is
extremely variable and very much depends on the referrer’s knowledge of hepatitis B infection.
There are currently occasions where tests may have been completed within primary care but the
results are not always readily available to the specialist, which leads to time being wasted finding out
the results.

It is also important that waiting for tests should not delay certain referrals where time is important
such as with pregnant women or a patient with suspected hepatic decompensation.

7.2 Review question: What is the most appropriate healthcare
setting to initiate relevant diagnostic tests (for example, Liver
Function Tests, HBeAg, quantitative HBsAg, quantitative HBV
DNA, anti HCV, anti HDV, anti HIV) in people who are HBsAg
positive?

For full details see review protocol in Appendix C.

Table 10: PICO characteristics of review question

Protocol

Population HBsAg positive children, young people and adults with
chronic hepatitis B virus infection (CHB)

Study group Initiation of diagnostic tests in primary setting (GP practice)

Comparison group Initiation of diagnostic tests in secondary setting (such as
hospital)

Outcomes any outcome?

7.3 Clinical evidence

We searched for studies comparing different healthcare settings to initiate diagnostic tests in HBsAg
positive adults and children with CHB. Two studies in abstract form are identified and included in this
review.
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7.3.1 Summary characteristics of included studies in adults with CHB

Table 11: Included studies
Included N
studies Setting
Patient
Study design characteristics Study group Comparison group  Outcomes
Smith 2010 N=1094 Primary care Hospital Proportion of
UK patients who

attended at least
one hepatology
clinic (referred to

Retrospectiv

e (abstract)  Ppatients found to
be HBsAg positive

specialist)
Taylor 2010 N=45 N/A N/A GP knowledge
1.Proportion of
Cross- UK those who would
sectional appropriately
survey refer patients to a
(abstract) specialist

7.3.2 Summary result findings in adults with CHB infection

7.3.2.1 Smith et al, 2010

This is a UK retrospective study. HBsAg positive patients were identified via screening HBsAg data
obtained by the virology department at a hospital over a 3 year period. Source of data came from
primary care, hospital out-patient, in-patient, accident and emergency or antenatal clinic. The aim of
the study was to examine the proportion of patients who were found to be HBsAg referred to a
hepatology clinic (specialist service) in two settings, primary care vs. hospital.

Table 12: Proportion of patients did not attend a hepatology clinic (did not get referred)

Request site n/N (%) did not reach hepatology clinic (specialist care)
Hospital 81/912 (9%)
Primary care 151/182 (83%)

Main study findings:

o Referral rates were considerably better for patients tested within a hospital setting.
e Patients tested in primary care were less likely to be referred to specialist care

Because the study is published as an abstract, there is little information provided on the methods
and no baseline characteristics have been given. Therefore, it is graded as being of very low quality.
In addition, the results are based on a single-centre, and thus unlikely to be representative of the
general population. There was no information on patients’ characteristics, such as HBV DNA levels,
ALT levels, HBeAg status; and it was unclear whether the patients who were referred needed further
assessment for antiviral treatment (e.g. proportion of correct referrals). The authors stated they
cannot exclude the possibility that some patients may have been attending a hepatology clinic
outside the study hospital and this information was not documented in the notes. Therefore, results
of this study need to be interpreted with caution.
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7.3.2.2 Taylor et al. 2010

This is a UK cross-sectional study. The aim of the study was to assess GPs’ knowledge on viral
hepatitis. A survey containing 32 questions was sent to GPs within the catchment area. A total of 161
guestionnaires were sent, of which 45 were completed and returned. Mean duration of working
within the General Practice was 14 years (range of 1-35).

36% (16/45) of GPs thought all patients with CHB should be managed in secondary care.

Table 13: Proportion (%) of GPs who knew how to correctly screen for HBV

Outcome n/N (%)
Proportion of GPs who knew how to correctly screen  8/45 (17%)
for HBV

Two scenarios for hepatitis B virus were presented:

1) A pregnant woman found to be HBsAg positive on screening;
2) A Nigerian man known to be HBsAg positive, who had an ALT 4 x Upper Limit of Normal
(ULN).

Table 14: Proportion (%) of GPs who would refer patients to a specialist

Proportion of those who would refer patients to a specialist,

Scenarios n/N (%)

A pregnant woman found to be HBsAg 24/45 (53%)
positive on screening

A Nigerian man known to be HBsAg 16/45 (36%)

positive, who had an ALT 4 x ULN
90% (41/45) of GPs said they would attend an education session on viral hepatitis.

The study is published as an abstract and little information on methods used is provided. It contains
a small sample size with poor response rate (28%); therefore it is graded as being of very low quality.

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 71 of 564



10
11
12

13
14
15
16

DRAFT FOR CONSULTATION
Assessment and referral

7.4 Economic evidence

Published literature

No published cost-effectiveness analyses were identified.

New cost-effectiveness analysis
This area was not prioritised for original cost-effectiveness modelling.
Economic considerations

It is important to consider the costs and consequences associated with each alternative course of
action. Patients who present to specialist care without relevant test results must be referred for
diagnostic testing before returning to discuss treatment options. Therefore, the cost of two
consultations is incurred when only one would have been necessary if the tests had been carried out
in a primary setting.

The national average cost of a first consultation with a hepatologist is £194 (lower and upper
quartile = £119 to £267). Although patients may also present to a gastroenterologist with an interest
in hepatology or a prescribing pharmacist, the unit cost for a hepatologist was assumed to represent
an average estimate of the clinician the patient would likely visit.
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7.5 Evidence statements

7.5.1 Clinical evidence statements

7.5.1.1 Adults with CHB infection

One retrospective study (Smith et al, 2010) of 1093 patients who are HBsAg positive, found that
patients were less likely to be referred to a hepatology clinic from primary care, compared to those
from hospital. [Very low quality; applicable]

One cross-sectional survey (Taylor et al, 2010) (N=45) showed that many GPs did not know when to
appropriately refer HBsAg positive patients to specialist care. [Very low quality; applicable]

7.5.2 Economic evidence statement

No published cost-effectiveness analyses were identified.

7.6 Recommendations and Link to evidence
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The two most important outcomes of having a complete set of diagnostic and
prognostic tests prior to a patient’s presentation to a specialist are: firstly, to
provide the full set of information of the profile of the acute or chronic
hepatitis B infection to aid the decision making for the specialist and secondly,
to facilitate the patient’s/carer’s understanding of their situation and to guide
informed joint decision-making.

Pregnant women

If a pregnant woman has an HBV infection then there is a 70—90% likelihood
that the infection will be transferred to the baby in the 10% of women who are
highly infectious (HBeAg positive). If she is infected but not highly infectious
then this likelihood reduces to 10%. 90% of infected babies will go on to
develop chronic HBV infection, leading to serious liver disease in later life.
Timely immunisation and completion of the schedule of the same can prevent
the development of chronic HBV infection in over 90% of these cases. A timely
referral to a specialist will increase the likelihood that effective preventive
treatment is given.

Based on evidence of the level of knowledge about hepatitis B in primary care
and clinical experience concerning the risk of harm associated with incorrect
treatment of people with hepatitis B, the GDG thought that GPs should refer
all patients who are HBsAg positive for specialist assessment. Currently, many
patients are referred for specialist treatment without the necessary pre-
therapeutic tests. These tests must then be completed before the patient is
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seen on a repeat visit to the specialist. This is costly in terms of resource use,
inconvenient for the patient and delays the initiation of appropriate treatment
for the patient as well as others who otherwise could have been seen. To
ensure that all patients are treated as quickly and efficiently as possible, the
GDG thought that all the pre-therapeutic test results should be available at the
time of the first specialist consultation. These are standard tests that would be
carried out prior to offering treatment and the GDG considered that these
could be arranged within primary care.

The GDG agreed that ultrasound should be performed in all patients to exclude
hepatocellular carcinoma and cirrhosis.

The GDG noted the low number of pregnant women referred in the Taylor
study and agreed that it was important that pregnant women are referred to a
specialist without delay. A complete course of hepatitis Bimmunisations is
necessary for full protection of the baby to be achieved. The GDG considered
that early referral of all pregnant women will ensure that appropriate
treatment is initiated during pregnancy if necessary and prophylaxis is given to
the child upon birth withappropriate follow-up in primary or secondary care
instituted.

The GDG considered the cost of each test as well as the cost of a consultation
with a hepatitis specialist. They considered the increased cost to GP budgets
that would be incurred by performing the recommended tests. The GDG
thought however that, from the perspective of the entire healthcare system,
reducing the total number of consultations within secondary care and ensuring
that all patients are treated as quickly as possible would represent the most
efficient use of NHS resources. They agreed that any perceived risk of over-
testing and over-referral was justified by the increase in quality of life and
reduction in mortality associated with appropriate treatment and monitoring
of patients with hepatitis B.

The evidence in this area was limited and of poor quality. However, the study
by Smith et al (2010) revealed that 83% of patients with CHB that have been
tested in primary care did not reach a hepatology clinic in secondary care. This
study was graded as being of very low quality as it was a retrospective, single
centred trial and with no information on methods or characteristics of patients
included.

No studies were found that examined the referral of HBsAg positive pregnant
women, children or young people to specialist services.

These recommendations are based on the experience and opinion of the GDG.
The GDG considered that currently local circumstances determine where
preparatory diagnostic and prognostic tests take place and thought that this
disparity in practice represents an inefficient use of resources.

The GDG acknowledged there may be a need for information and education to
be provided to General Practitioners in order to update their knowledge of
chronic hepatitis B infection.
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8 Assessment of liver disease in secondary
specialist care

8.1 Introduction

Liver fibrosis is caused by the deposition of excessive extracellular matrix in the liver in response to
the chronic inflammation resulting from the interplay between hepatitis B virus and the immune
system. Liver fibrosis and its end-point cirrhosis are the main causes of morbidity and mortality in
chronic hepatitis B infection (CHB), and as such its presence is important for prognosis and
management.

The assessment of the degree of liver fibrosis and necroinflammation is essential for the initial work-
up of a patient with CHB and for longitudinal monitoring. It is also important in ruling out other
causes of liver disease when a patient first presents with abnormal liver function tests. Liver
histology can improve upon treatment, but can also worsen rapidly when patients have recurrent
exacerbations and reactivations of the virus.

Liver biopsy is still considered the gold standard for the assessment of fibrosis. Histological
assessment is based upon semi-quantitative scoring systems (METAVIR and Ishak score) **%. These
staging criteria are based upon a combined assessment of the level of fibrosis present and the
degree of disorganisation of the liver architecture.

However, liver biopsy is an invasive procedure that involves the introduction of a needle into the
parenchyma of the liver. Although the risk of complications such as haemoperitoneum, biliary
peritonitis and pneumothorax is low (0.3—-0.5%), pain, anxiety and discomfort are common ®'* Each
biopsy only samples a small part of the liver and therefore is not as useful where the disease is
heterogeneous or important localised abnormalities, such as hepatocellular carcinoma, are present
% Its sensitivity depends upon the operator getting a large enough biopsy specimen —a 25mm
fragment is considered the optimum . The skill of the person assessing the histology will lead to
variation between observers, although this is somewhat controlled for by the use of the scoring
systems.

A number of options currently exist for the non-invasive assessment of liver fibrosis. These can
mainly be categorised as either physical approaches that measure liver stiffness via transient
elastography (TE) or biochemical approaches based on serum markers of fibrosis*>. TE measures the
elasticity of the liver as pressure in kPa. The FibroTest score is calculated from six serum markers:
total bilirubin, gamma-glutamyl transpeptidase (GGT), alpha2-macroglobulin, apolipoprotein Al and
haptoglobins, all corrected for age and gender. The ActiTest is has the same serum markers but also
includes ALT in the score. The APRI score (aspartate aminotransferase to platelet ratio index) uses
routinely collected laboratory data to give a score based on the AST and platelet count.
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8.2 Review question: What is the diagnostic accuracy of non-
invasive methods (e.g. transient elastography, serum fibrosis
markers, aspartate aminotransferase/ platelet ratio index,
magnetic resonance spectroscopy) to assess severity of
necro-inflammatory activity and liver fibrosis?

For full details see review protocol in Appendix C.

Table 15: PICO characteristics of review question

Protocol

Population

Index tests

Target condition or reference
standard

Outcomes

Children, young people and adults with chronic hepatitis B
virus infection (CHB)

Non-invasive methods:
e Serum fibrosis markers (e.g. fibrotest, actitest)
e Transient elastography (e.g. fibroscan)

e Aspartate aminotransferase/platelet ratio index
(APRI)

e Enhanced liver fibrosis test (ELF)
e Magnetic resonance spectroscopy
Liver biopsy
e METAVIR
e Knodell score
e Ishak fibrosis score
Main outcomes:

e Sensitivity (%) and specificity (%) for particular
thresholds

e Area under the ROC curve (AUC) — measure of
predictive accuracy

Other outcomes:
e Positive/negative predictive value
e Positive/negative diagnostic likelihood ratios
e Post-test probability (at a set pre-test probability)

Studies that used scoring systems other than METAVIR, Ishak and Knodell scores for fibrosis staging

are excluded from this review.

METAVIR

FO=no fibrosis, F1=portal fibrosis without septa, F2=portal fibrosis with few septa, F3=numerous
septa without cirrhosis, F4=cirrhosis

Ishak

F2=fibrous expansion of most portal areas, with or without short fibrous septa

F3=fibrous expansion of most portal areas with occasional porta-to-portal bridging

F4=fibrous expansion of most portal areas with marked bridging

F5=incomplete cirrhosis characterised by marked bridging and occasional nodules
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F6=probable or definite cirrhosis

Knodell

0=no inflammation
1-4=minimal inflammation
5-8=mild inflammation
9-12=moderate inflammation

13-18=marked inflammation

Some widely used clinically relevant thresholds for identifying fibrosis/cirrhosis for each index test

are listed in the table below:

Table 16: Thresholds for each index test

Index test Thresholds
Fibrotest Fibrosis: >0.48
Severe fibrosis: >0.58
Cirrhosis: >0.74
Transient Fibrosis: >7.2kPa
Elastography Cirrhosis: >13kPa
APRI Fibrosis: >1.5 and >0.5

Cirrhosis: >2.0 and >1.0

Table 17: Definitions of summary measures for diagnostic accuracy studies

Measure

True positives (TP)

True negatives (TN)

False positives (FP)

False negatives (FN)

Sensitivity (%)

Specificity (%)

Positive predictive values (PPV)

Negative predictive values (NPV)

Positive likelihood ratio (LR+)

Negative likelihood ratio (LR-)

Area under the curve

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Definition
Correct positive test result — number of people diagnosed
with fibrosis/cirrhosis with a positive index test result

Correct negative test result — number of people diagnosed as
not having fibrosis/cirrhosis with a negative index test result

Incorrect positive test result — number of people diagnosed
as not having fibrosis/cirrhosis with a positive index test
result

Incorrect negative test result — number of people diagnosed
with fibrosis/cirrhosis with a negative index test result

Proportion of those with the disease (based on a reference
standard) who are positive on the index test.

Proportion of those without the disease (based on a
reference standard) who are negative on the index test.

Probability of having the disease in a patient with a positive
index test result

Probability of not having the disease in a patient with a
negative index test result

How many times more likely a positive test result occurs in
patients with compared to those without fibrosis.

How many times more likely a negative test result occurs in
patients with compared to those without fibrosis.

Overall summary of performance or diagnostic accuracy of an
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Measure Definition

8.3

index test (compared against a reference standard)

Clinical evidence

We searched for diagnostic accuracy studies comparing different non-invasive methods of assessing
liver fibrosis versus liver biopsy for adults, for children and young people with CHB. A total of 31
studies (cross-sectional and retrospective) are included in this review. The following tests are
reported here:

Some st

Seven studies examined Fibrotest versus liver biopsy (Castera 2011, Kim 2012B, Myers 2003,
Poynard 2009, Raftopoulos 2012, Sebastiani 2007, Sebastiani 2011)

Fifteen studies examined Transient Elastography versus liver biopsy (Cardoso 2012, Castera
2011, Chan 2009, Chen 2012, Gaia 2011A, Kim 2009, Kim 20108, Kim 2012B, Lesmana 2011,
Marcellin 2009A, Myers 2010B, Verveer 2012, Vigano 2011, Wong 2010, Zhu 2011)

Sixteen studies examined APRI versus liver biopsy (Castera 2011, Chen 2012, Kim 2010A,
Lesmana 2011, Liu 2011, Raftopoulos 2012, Sebastiani 2007, Sebastiani 2011, Seto 2011,
Shin 2008, Wai 2006, Wong 2010, Wu 2010, Yilmaz 2011, Zhang 2008, Zhu 2011)

Two studies compared ActiTest versus liver biopsy (Myers 2003, Poynard 2009)

udies included more than one index test:

Two studies compared Fibrotest and Transient Elastography head to head against liver
biopsy (Castera 2011, Kim 2012B)

Six studies compared TE and APRI head to head against liver biopsy (Castera 2011, Chen
2012, Kim 2009, Lesmana 2011, Wong 2010, Zhu 2011)

Three studies compared Fibrotest and APRI head to head against liver biopsy (Castera 2011,
Raftopoulos 2012, Sebastiani 2007)

One study compared TE, APRI and Fibrotest head to head against liver biopsy (Castera 2011)
Two studies were conducted in children and investigated Actitest and Fibrotest
(Sokuco2010) and APRI (McGoogan 2010)

8.3.1 Summary characteristics of included studies in adults with CHB
Table 18: Included studies comparing serum fibrosis markers (Fibrotest) with liver biopsy
Included N Interval Multiple
studies Setting Referenee between ref Thresholds test
Patient standard/ std and (pre- compariso
Study design characteristics target condition ndex test Outcomes*  specified?) n?
Castera N=329 Liver biopsy Within the AUC (95%CI)  Fibrosis: Y (TE,
2011 France (METAVIR) same day of  sen 0.48 APRI)
e  Fibrosis liver biopsy Spec Cirrhosis:
Cross- HBeAg (F2-4) PPV 0.74
sectional negative (and e  Cirrhosis NPV
inactive (F4) LR+/- (Pre-specified)
carriers)
Kim2012B N=194 Liver biopsy On the same AUC (95%Cl) Fibrosis: 0.32 Y (TE)
Korea e Significant ~ dayasliver  sen
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Included
studies

Study design

Cross
sectional

Myers 2003

Cross-
sectional +
retrospectiv
e

Poynard
2009

Retrospectiv
e (from RCT)

Raftopoulos
2012

Sebastiani
2007

Retrospectiv
e

Sebastiani
2011

Retrospectiv
e

N
Setting

Patient
characteristics

HBeAg status
not reported

ALT mean
58.4 U/

N=209
France

Mixed
population
(largely
negative) (9%
with HDV
coinfection)

Mean ALT 41
U/

N=695
Greece

Mixed HBeAg
population

N=179
Australia and
France

Largely HBeAg
negative (35%
positive)

N=110
Italy

Largely HBeAg
negative

N=253
Europe (9
centres)
HBeAg 18%
positive

Reference
standard/
target condition
fibrosis
(F2-4)
e Severe
fibrosis
(F3-4)
e Cirrhosis
(F4)
Liver biopsy
(METAVIR)
e  Fibrosis
(F2-4)
Liver biopsy
(Knodell/Ishak
scoring)
e  Fibrosis
(F2-4)
e Cirrhosis
Liver biopsy
(METAVIR)
e Fibrosis
(=F2)
e Advanced
fibrosis (F3-
4)

e  Cirrhosis
(F4)
Liver biopsy
(METAVIR)
e  Fibrosis
(>F2)

e  Cirrhosis
(F4)
Liver biopsy
(METAVIR)
e  Fibrosis
(=F2)

e  Cirrhosis

Interval
between ref
std and
index test

biopsy

Upto6
months
(95% within
3 months;
78% within
10 days)

<180days (6
months)

At the time
of liver
biopsy

Within the
same day of
live biopsy

Not stated

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes*
Spec

PPV

NPV

AUC (SE)
Sen
Spec
PPV
NPV

AUC (95%Cl)
Sen

Spec

PPV

NPV

AUC (95%Cl)
Sen

Spec

PPV

NPV

LR

AUC (95%Cl)
Sen

Spec

PPV

NPV

LR+

AUC (95%Cl)
Sen

Spec

PPV

Thresholds
(pre-
specified?)

Severe
fibrosis: 0.52

Cirrhosis: 0.68

(Not pre
specified)
0.20

0.40

0.60

0.80

0.90

(Not pre-
specified)

Fibrosis
0.48

(Not pre-
specified)

Fibrosis

0.48 and 0.37
(Youden)

Cirrhosis

0.73 and 0.63
(Youden)

Fibrosis: F2
Cirrhosis: F4

(Pre-specified,

according to
original
studies)

Fibrosis: 0.48

Cirrhosis: 0.75

Multiple
test
compariso
n?

Y (Actitest)

Y (Actitest)

Y (APRI)

Y (APRI)

N
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Included N

studies Setting
Patient

Study design characteristics

Reference
standard/
target condition

(F4)

Interval
between ref
std and
index test

Outcomes*
NPV

LR+

LR-

Multiple
Thresholds test
(pre- compariso
specified?) n?

(pre-specified)

*AUC, area under the ROC curve; sen, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive
value; LR+, positive likelihood ratio; LR-, negative likelihood ratio.

Table 19: Included studies comparing serum fibrosis marker (ActiTest) with liver biopsy

Included
studies

Study design
Myers 2003

Retrospective
and cross-
sectional

Poynard 2009

Retrospective
(from RCT)

N

Setting
Patient
characteristics
N=209

France

Largely HBeAg
negative (9%
with HDV
coinfection)
N=695

Greece

Mixed HBeAg
population

Reference
standard/
target
condition
Liver biopsy
e Necro-
inflammat
ory
activity
(A2-3)

Liver biopsy
(Knodell/
Ishak scoring)

Advanced
necro-
inflammat
ory
activity
(A2-3)

Interval
between ref
std and index
test

Upto 6
months (95%
within 3
months; 78%
within 10
days)

<180days (6
months)

Outcomes
*

AUC (SE)

AUC
(95%Cl)
Sen
Spec
PPV
NPV

Thresholds Multiple test
(Pre- comparison?
specified?)

-- Y (FibroTest)
A2-3: Y (Actitest)
0.52

(Not pre-

specified)

*AUC, area under the ROC curve; sen, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive
value; LR+, positive likelihood ratio; LR-, negative likelihood ratio.

Table 20: Included studies comparing transient elastography (Fibroscan) with liver biopsy

Included N

studies Setting
Patient

Study design characteristics

Cardoso N=202

2012 France
HBeAg 24%
positive

Castera N=329

Reference
standard/
target condition
Liver biopsy
Fibrosis
(F2-4)
Bridging
fibrosis: 2F3
Cirrhosis F4

Liver biopsy

Interval
between
ref std and
index test

Measured
before
liver
biopsy on
same day
as
procedure

At the time

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
*

AUC (SE)
Sen

Spec
PPV

NPV

LR+

LR-

Also split
by ALT
levels

AUC

Multiple
Thresholds test
(pre- comparison
specified?) ?
Fibrosis N
7.2kPa
Advanced
fibrosis 8.1kPa
Cirrhosis
11kPa
Fibrosis: Y (Fibrotest,
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Included
studies

Study design
2011

Cross-
sectional

Chan 2009

Cross-
sectional

Chen 2012

Cross-
sectional

Gaia 2011A

N

Setting
Patient
characteristics

France

HBeAg (-) (201
inactive
carriers)

ALT (<50/329)
mean 46 |U/I
N=161

Hong Kong

Largely HBeAg
(-) 57%
ALT not stated

N=389
China

Treatment
naive, largely
HBeAg (+)
ALT mean 83
U/l

Pop. consists
of training and
validation

group
N=70
Italy

Reference
standard/
target condition

(METAVIR)

e Fibrosis
(F2-4)

e Cirrhosis
(F4)

Liver biopsy
e Bridging
fibrosis: 2F3

e Cirrhosis:
F4

Liver biopsy
(METAVIR)
e  Cirrhosis F4

Liver biopsy
e Mild

Interval
between
ref std and
index test

of LB

Within 4
weeks
from LB.

Within one
week of LB

Within 6
months of
LB

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
*

Sen
Spec
PPV
NPV
LR+/-

AUC
Sen
Spec
PPV
NPV
LR+/-

AUC
(95%Cl)
Sen
Spec
PPV
NPV

LR +/-

AUC
(95%Cl)
Sen

Thresholds
(pre-
specified?)
7.1kPa
Cirrhosis:
9.6kPa
11kPa

Pre-specified

Any
fibrosis/cirrho
sis:

e Sen: 5kPa
e Sen+Spec:
6.8kPa
e Spec:
9kPa
Bridging
fibrosis:

e Sen:6kPa
e Sen+Spec:
8.4kPa
e Spec:
11.3kPa
Cirrhosis:

e Sen:
8.4kPa
e Sen+Spec:
9kPa
e Spec:
13.4kPa
(Not pre-
specified)
Excluding
cirrhosis: 10.4
Confirming

cirrhosis: 22.3

Moderate
fibrosis:
7.2kPa

Multiple
test

comparison
?

APRI)

Y (APRI)
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Included
studies

Study design

Cross-
sectional

Kim 2009

Cross-
sectional

Kim 20108

Cross-
sectional

Kim 2012B

Cross
sectional

Lesmana
2011

Cross-
sectional

N
Setting

Patient
characteristics

Treatment
naive, HBeAg
status
unknown
(subgroup
analysis)

ALT mean 70
/1

N=130

Korea

Treatment
naive, mixed
HBeAg status
(59% positive)
ALT mean
45.1

N=330

Korea

HBeAg status
unknown
ALT mean 77
U/

N=194

Korea

HBeAg status
not reported

ALT mean
58.4 U/I

N=117

Indonesia

Mixed HBeAg
status

ALT > 5 x ULN
excluded
(mean 31.9
FO-1 and 57.1

Reference

standard/

target condition
fibrosis F1

e Moderate
fibrosis F2

e Severe
fibrosis F3

e Cirrhosis F4

Liver biopsy
e  Cirrhosis
(F4)
Liver biopsy
(METAVIR)
e  Cirrhosis
(F4)
Liver biopsy
e Significant
fibrosis
(F2-4)

e Severe
fibrosis
(F3-4)

e  Cirrhosis
(F4)
Liver biopsy
e  Fibrosis
(F2-4)

e Severe
fibrosis (F3-

4)

Interval
between
ref std and
index test

Measured
on the
same day
as liver
biopsy

Within 2
days of
liver
biopsy

On the
same day
as liver
biopsy

On the
same day
with LB

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
*

Spec

PPV

NPV

AUC
Sensitivity
Specificity
PPV

NPV

LR+/-

AUC

AUC
(95%Cl)
Sen
Spec
PPV
NPV

AUC
Sen
Spec
PPV
NPV

LR (+/-)

Thresholds
(pre-
specified?)
Severe
fibrosis:
8.9kPa
Cirrhosis:
10.6kPa

(Not pre-
specified)

10.1kPa

(Not pre-
specified)

Fibrosis:
8.8kPa

Severe
fibrosis:
10.2kPa

Cirrhosis:
14.1kPa

(Not pre
specified)
Fibrosis:
5.85kPa

Severe
fibrosis:

7kPa

(Not pre-
specified)

Multiple
test

comparison
?

Y (APRI)

Y (Fibrotest)

Y (APRI; also
combination
of TE and
APRI)
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Included
studies

Study design

Marcellin
2009A

Cross-
sectional

Myers
2010B

Cross-
sectional

Verveer
2012

Retrospectiv
e

Vigano 2011

Cross-
sectional

Wong 2010

Cross-
sectional

N
Setting

Patient
characteristics

F2-4)
N=202

France
(multicentre)

HBeAg status
unknown

N=68
Canada,
multicentre

HBeAg status
17% positive
(subgroup
analysis)

ALT median 61
U/l

N=125

The
Netherlands

HBeAg 41%
positive
N=254

Italy

Treatment
naive, largely
HBeAg (-) 78%

ALT mean 68
U/

Pop. consists
of training
group and
validation
group.
N=156

Hong Kong

Treatment
naive, HBeAg

Reference
standard/
target condition

Liver biopsy
e Significant
fibrosis
(F2-4)

e Severe
fibrosis
(F3-4)

e Cirrhosis
(F4)
Liver biopsy
(METAVIR)
e Fibrosis
(F>2)

e Bridging
fibrosis
(F=3)

e  Cirrhosis
(F4)

e  Fibrosis
(F2-4)

e Advanced
fibrosis (F3-
4)

Liver biopsy

e  Fibrosis
(F2-4)

e  Cirrhosis
(F4)

Liver biopsy

(METAVIR)

e Advanced
fibrosis (F3-
4)

Interval
between
ref std and
index test

Within 3
months of
LB

Upto 6
months
(median
interval:
18 days)

Measured
on same
day

Unclear

Unclear

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
*

AUC
Sen
Spec
PPV
NPV

LR (+/-)

AUC
Sen
Spec
PPV
NPV

AUC

AUC
Sen
Spec
PPV
NPV

AUC
Sen
Spec
PPV
NPV

Thresholds

(pre-
specified?)

Fibrosis (F2-4):
7.2kPa

Severe fibrosis
(F3-4): 8.1kPa
Cirrhosis:
11kPa

(Not pre-
specified)
Fibrosis:
>7.7kPa
Bridging
fibrosis:
>10.3kPa

Cirrhosis:
>11.1kPa

(not pre-
specified)

NA

Fibrosis:
8.7kPA

Dual cut off:
Fibrosis
Sen: <6.2
Spec: >9.4
Cirrhosis
Sen: 9.4
Spec: >13.1

(Not pre-
specified)

Advanced
fibrosis:
<6kPA for
normal ALT

Multiple
test

comparison
?

Y (APRI)
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Included
studies

Study design

Zhu 2011

Cross-
sectional

N

Setting
Patient
characteristics
status
unknown
Exclusion ALT
> 1-5 times
ULN; ALT
normal 37%
training
cohort; 6%
validation
cohort
N=175

China

Both HBeA g
(+) and (-); ALT
>2 x ULN
exclusion
(mean 40.1
u/l)

85% HBeAg
positive

Reference
standard/
target condition

Liver biopsy

e Significant
fibrosis (F2-
3)

e Cirrhosis
(F4)

Interval
between
ref std and
index test

Within 24
hours of LB

Outcomes
*

LR+/-

AUC
Sen
Spec
PPV
NOV

Multiple
Thresholds test
(pre- comparison
specified?) ?
<7.5kPa for
elevated ALT
Fibrosis: Y (APRI)
7.9kPa
Cirrhosis:
13.8kPa
(Not pre-
specified)

*AUC, area under the ROC curve; sen, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive
value; LR+, positive likelihood ratio; LR-, negative likelihood ratio.

Table 21: Included studies comparing aspartate aminotransferase platelet ratio index (APRI)
score with liver biopsy

Included
studies

Study design
Castera

2011

Cross-
sectional

Chen 2012

Cross-
sectional

N

Setting
Patient
characteristics
N=329

France

HBeAg (-) (201
inactive
carriers)

N=389
China

Treatment
naive, largely
HBeAg (+) 61%

Pop. consists

Reference
standard/
target
condition
Liver biopsy
(METAVIR)
e  Fibrosis
(F2-4)
e Cirrhosis
(F4)

Liver biopsy
(METAVIR)

e  Cirrhosis
F4

Interval
between
ref std and
index test

At the time
of LB

Within 3
days of
transient
elastograp
hy

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
*

AUC

Sen

Spec

PPV

NPV

LR+/-

AUC
(95%Cl)
Sen

Spec
Predictive
value (+/-)
LR +/-

Multiple
Thresholds  test
(pre- comparison
specified?)  ?
Fibrosis: Y (Fibrotest,
<0.5 transient
>1.5 elastography
Cirrhosis: )
<1.0
>2.0

Pre-specified

Excluding Y (Transient
cirrhosis: elastography
10.4 )

Confirming

cirrhosis:

22.3
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Included
studies

Study design

Kim 2010A

Cross-
sectional

Lesmana
2011

Cross-
sectional

Liu 2011

Retrospectiv
e

Raftopoulos
2012

Prospective
database,
retrospectiv
e review

Sebastiani
2007

Retrospectiv
e

N
Setting
Patient

characteristics
of training and

validation
group

N=521
Korea

HBeAg status
unknown

N=117
Indonesia

Mixed HBeAg
status

N=623
China

Mixed HBeAg
status (65%

FO-1, 45% F2-4

N=179
Australia and
France

24/68 (59%)
HBeAg +ve

ALT mean
88.6 U/I)

N=110
Italy

Largely HBeAg
negative (7.3%

with HDV
coinfection)

Reference
standard/
target
condition

Liver biopsy
(METAVIR)

Cirrhosis: F4

Liver biopsy
(METAVIR)
e Significan
t fibrosis
(F2-4)
e Severe
fibrosis
(F3-4)
Liver biopsy
(METAVIR)
e  Fibrosis
(F2-4)

Liver biopsy
(METAVIR)
e  Fibrosis
(F2-4)
Bridging
fibrosis:
>F3
e  (Cirrhosis
FA

Liver biopsy

(METAVIR)

e Fibrosis:
>F2

e  Cirrhosis:
F4

Interval
between
ref std and
index test

Within one
day of liver
biopsy

Unclear

Within a
week of
LB.

Serum
markers
measured
at the time
of liver
biopsy

Obtained
on the day
of LB.

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
*

AUC

AUC
Sen
Spec
PPV
NPV

LR (+/-)

AUC
Sen
Spec
PPV
NPV
LR+/-

AUC
(95%Cl)
Sen
Spec
PPV
NPV
LR+

LR-

AUC

Sen

Spec
PPV
NPVLR+/-

Thresholds

(pre-
specified?)

Sig. fibrosis:
0.235

Severe
fibrosis: 0.27

(Not pre-
specified)

Fibrosis:
0.3

Unclear

whether
threshold
was pre-
specified

Fibrosis:
0.5

1.5

0.55

Cirrhosis:
1.0
0.81

(pre-
specified
and
determined)

Fibrosis:
0.5
Cirrhosis:
2

Pre-
specified,
according to
original

Multiple
test

comparison
?

Y (Transient
elastography
; also
combination
of TE and
APRI)

Y (Fibrotest)

Y (FibroTest)
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Included
studies

Study design

Seto 2011

Retrospectiv
e (froma
trial)

Shin 2008

Retrospectiv
e

Wai 2006

Retrospectiv
e

Wong 2010

Cross-
sectional

Wu 2010

N
Setting

Patient
characteristics

N=129

(validation
group only)
Hong Kong

Treatment
naive, mixed
HBeAg status
(58% positive)

N=264
Korea

HBeAg status
unknown

Pop. consists
of training and
validation
groups

N=377
Singapore

Treatment
naive, HBeAg
status 76%
and 86%
positive

Pop. consists
of training and
validation
groups

N=156
Hong Kong

Treatment
naive, HBeAg
status
unknown

N=78

Reference
standard/
target
condition

Liver biopsy
(Knodell HAI
and Ishak
score)

Fibrosis:

>3 (at least

bridging

fibrosis)

Liver biopsy

e Significan
t fibrosis
(F2-4)

Liver biopsy

(Ishak scoring)

e Significan
t fibrosis
>3

e  (Cirrhosis
5-6

Liver biopsy
(METAVIR)

e Advanced
fibrosis
(F3-4)

Liver biopsy

Interval
between
ref std and
index test

At the time
of liver
biopsy.

Unclear

Lab results
performed
within 4
months
before the
LB were
used.

Unclear

Both index

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes
*

AUC
Sen
Spec
PPV
NPV
LR+/-

AUC
(95%Cl)
Sen
Spec
PPV
NPV

AUC (95%
cl)

AUC
Sen
Spec
PPV
NPV
LR+/-

AUC

Thresholds
(pre-
specified?)
studies
Fibrosis
(Ishak=3):
0.5

1.5

(Not pre-
specified)

>0.5
>1.0
>1.4
>1.5
>2.0

(Not pre-
specified)

Exclusion
strategy
<6kPa for
normal ALT
<7.5kPa for
elevated ALT

Confirmator
y strategy
>9kPa for
normal ALT
>12kPa for
elevated ALT

Fibrosis:

Multiple
test

comparison
?

Y (transient
elastography
)
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Included
studies

Study design

Retrospectiv
e

Yilmaz 2011

Retrospectiv
e

Zhang 2008

Retrospectiv
e

Zhu 2011

Cross-
sectional

N
Setting
Patient

characteristics

China

Largely
HBeAg(+) 71%

N=207
Turkey

HBeAg status
unknown
(subgroup
analysis)
N=137

China

HBeAg status
unknown
N=175

China

Reference
standard/
target
condition
(METAVIR)
e  Fibrosis
(F>2)
Severe
fibrosis
(F=3)

Liver biopsy

e  Fibrosis
(F1-4) vs.
no
fibrosis
(FO)

Liver biopsy
(METAVIR)

e  Fibrosis
(F2-4)

Liver biopsy

e Significan
t fibrosis
(F2-3)

e Cirrhosis
(F4)

Interval
between
ref std and
index test

test and
ref std
obtained
at
admission

Unclear

With 2
weeks
after LB.

Within 7
days of LB

Outcomes
*

Sen
Spec
PPV
NPV
LR+/-

AUC
(95%Cl)
Sen
Spec

Sen
Spec
PPV
NPV
LR+/-
Sen
Spec
PPV
NPV

Thresholds
(pre-
specified?)
<0.50
>1.50

Pre-specified
(according
to original
studies)

0.36

(Not pre-
specified)

Fibrosis:
>1.5

Pre-specified
Sig. fibrosis:
0.5

Cirrhosis: 1.0

(Not pre-
specified)

Multiple
test

comparison
?

Y (Transient
elastography
)

*AUC, area under the ROC curve; sen, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive
value; LR+, positive likelihood ratio; LR-, negative likelihood ratio.

8.3.2 Summary characteristics of included studies in children with CHB

Table 22: Included studies comparing serum fibrosis markers (FibroTest) with liver biopsy

Included
studies

Study design
Sokucu 2010

Cross-
sectional

N
Setting
Patient

characteristics

N=25
Turkey

children up to
18 years,
unknown
HBeAg status

Reference
standard/

target condition

Liver biopsy
(Ishak score)

e  Fibrosis
(F3-6)

e |Insignifican

t fibrosis
(FO-2)

Interval Multiple
between ref Thresholds test
std and (pre- comparison
index test Outcomes*  specified?) ?
Unclear Sen Fibrosis: Y (ActiTest)

Spec 0.31

PPV

NPV (Pre-

specified)

*AUC, area under the ROC curve; sen, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive
value; LR+, positive likelihood ratio; LR-, negative likelihood ratio.

Hepatitis B (chronic): full guideline DRAFT (January 2013)
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Table 23: Included studies comparing serum fibrosis markers (ActiTest) with liver biopsy

Included
studies

Study design
Sokucu 2010

Cross-
sectional

Table 24: Included studies comparing APRI with liver biopsy

Included
studies

Study design

McGoogan
2010

N

Setting
Patient
characteristics
N=25

Turkey

Children (up
to 18 years)
(unknown
HBeAg status)

N

Setting
Patient
characteristics

11 children (O-
20 years)

USA

Subgroup
analysis

Reference
standard/
target condition
Liver biopsy
(Ishak scoring)

e Significant
necro-
inflammato
ry activity
(A2-4)

e |Insignifican
t necro-
inflammato
ry activity
(A0-1)

Reference

standard/

target condition

Liver biopsy

e Fibrosis:
F2/3

e  Cirrhosis:
F4

Interval
between ref
std and
index test

Unclear

Interval
between ref
std and
index test

Within 4
months of
liver biopsy

Outcomes*®

Sen
Spec
PPV
NPV

Outcomes*

AUC

Mixed Hep B
and C
patients:
Sen

Spec

PPV

NPV

LR+/-

Thresholds

(pre-
specified?)

Sig. activity:

0.37

Thresholds

(pre-

specified?)
Fibrosis:

>0.5

>1.5

Cirrhosis:
>0.5
>1.5

(pre-
specified)

Multiple
test

comparison
?

Y (FibroTest)

Multiple
test

comparison
?

N

*AUC, area under the ROC curve; sen, sensitivity; spec, specificity; PPV, positive predictive value; NPV, negative predictive
value; LR+, positive likelihood ratio; LR-, negative likelihood ratio.

8.3.3 Summary results in adults with CHB infection

For each test, the following results are presented:

e Summary tables across all studies, reporting the median value (of AUC, sensitivity and specificity)
with its 95%Cl and the range of values across all studies. For sensitivity-specificity pairs, the
median sensitivity is reported (with its 95%Cl) and the specificity for the median study is given.
Quality is indicated using similar principles to GRADE

e Area under the Receiver Operating Characteristics (ROC) curve (AUC) with its 95%Cl is

represented for each study on a forest plot for each fibrosis stage (Appendix G 1.1)
e Sensitivity and specificity pairs for the optimum threshold in each study are represented in ROC
space (sensitivity versus 1-specificity) for each fibrosis stage (Appendix G 1.1), using data from
2x2 tables (shown in Appendix O)
e Forest plots of coupled sensitivity and specificity pairs for those studies reporting values at the
“standard” thresholds (Appendix G 1.1).
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At the end of the sections on individual tests, results across tests are compared. This includes visual
inspection of the ROC curves for each test and fibrosis stage (Appendix G 1.1).

Across all studies, quality assessment using QUADAS Il showed:

e 5studies were assessed to be at very high risk of bias (Liu 2011, Myers 2003, Wai 2006, Wu
20104, Yilmaz 2011)

e 12 at high risk of bias (Castera 2011, Chan 2009, Chen 2012, Gaia 2011, Myers 20108,
Poynard 209, Raftopoulos 2012, Seto 2011, Shin 2008, Verveer 2012, Vigano 2011A, Wong
2010)

e 9 at unclear risk of bias (Cardoso 2012, Kim 2010B, Kim 2009, Kim 2012B, Lesmana 2011,
Marcellin 2009A, Sebastiani 2007, Sebastiani 2011, Zhu 2011)

e 2 atlow risk of bias (Kim 2010A, Zhang 2008).

Risk of bias issues were mainly concerned with whether “difficult to diagnose” patients were
excluded (e.g. for having unsuccessful TE measurements, or inadequate sample for biopsy),
retrospective studies giving selection bias, choice of threshold (only relevant for sensitivity and
specificity) and inappropriate durations between tests. The Yilmaz 2011 study was excluded from
the analysis because it defined fibrosis as F1 to F4.

Generally the studies were likely to be applicable to the review population, except that nearly all of
them only included people who had a liver biopsy or were scheduled for a biopsy. Reasons for this
were not usually explained and did not depend on the stage of hepatitis. Exceptions to this were
Castera 2011 (which was conducted in patients who were largely — 61% - inactive carriers), possibly
Lesmana 2011 (in which people with signs of cirrhosis were excluded), possibly Liu 2011 (patients
from the histology lab database), and possibly Raftopoulos 2012 (patients referred to a tertiary
referral centre).

8.3.3.1 Diagnostic accuracy of Fibrotest

The FibroTest score is calculated from serum markers, including total bilirubin, GGT, a2-
macroglobulin, apolipoprotein Al and haptoglobin, corrected for age and gender.

Seven studies examined the diagnostic accuracy of FibroTest for liver fibrosis/cirrhosis in adult
patients with CHB (Castera 2011, Kim 2012B, Myers 2003, Poynard 2009, Raftopoulos 2012,
Sebastiani 2007, Sebastiani 2011).

Two studies also reported results by HBeAg status (Myers 2003; Poynard 2009). The AUCs of
Fibrotest are 0.89 (SE 0.06) (Myers 2003) and 0.78 (Poynard 2009) in HBeAg positive patients and
0.76 (SE 0.05) (Myers 2003) and 0.74 (Poynard 2009) in HBeAg negative patients.

Generally the studies were considered to be at high or unclear risk of bias and generally directly
applicable, although all selected patients who had an adequate liver biopsy and non-invasive
measurements. One study (Castera 2011) was conducted in a cohort of 61% inactive carriers. Three
studies had high risk of bias (Castera 2011, Raftopoulos 2012; Poynard 2009); one study was
considered to be at very high risk of bias (Myers 2003) and it was unclear if there was a risk of bias
for the two Sebastiani studies and Kim 2012B. More details on quality assessment can be found in
Appendix N.

All the reported AUCs are summarised in section G.1.1 of Appendix G. Forest plots of sensitivity and
specificity for fibrosis and cirrhosis can also be found in Appendix G. These are reported for
standard thresholds only.
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A sensitivity analysis (not shown) excluding the Myers 2003 study, which was considered at very high
risk of bias, gave similar results.

Table 25: Summary of evidence for Fibrotest for different fibrosis levels

Outcome measured

Results: median value with its
95%Cl and range across all studies

Quality issues

Significant Fibrosis (= F2)

AUC (7 studies)

76% (95%Cl 73 to 80)
Range: 69 to 90%

Serious inconsistency; generally high
risk of bias and no serious
indirectness LOW QUALITY

Sensitivity at 0.48 threshold (5
studies)

61% (95%Cl 45 to 76)
Range 54 to 81%

No serious inconsistency, generally
high risk of bias and no serious
indirectness LOW QUALITY

Corresponding specificity at
0.48 threshold (5 studies)

81% (54 to 96%)
Range 69 to 91%

Serious inconsistency, generally high
risk of bias and no serious
indirectness

LOW* QUALITY

Cirrhosis (F4)

AUC (6 studies)

76% (95%Cl 67 to 85%)
range:68 to 92%

Serious inconsistency; generally high
risk of bias and no serious
indirectness

LOW QUALITY

Sensitivity at 0.74 threshold (4
studies)

47% (21 to 73%)
Range 42 to 78%

Serious inconsistency; generally high
risk of bias and no serious
indirectness

LOW QUALITY

Corresponding specificity at
0.74 threshold (4 studies)

91% (79 to 98%)
Range 89 to 97%

No serious inconsistency; generally
high risk of bias and no serious
indirectness

LOW* QUALITY

*led by sensitivity

8.3.3.2

Diagnostic accuracy of transient elastography (Fibroscan)

Transient elastography measures liver stiffness by using elastic waves. The results are expressed in

kilopascals (kPa).

Fifteen cross-sectional studies are included in this review, examining the diagnostic accuracy of
transient elastography in prediction of liver fibrosis/cirrhosis in adult patients with CHB (Cardoso
2012, Castera 2011, Chan 2009, Chen 2012, Gaia 2011A, Kim 2009, Kim 2010B, Kim 2012B, Lesmana
2011, Marcellin 2009A, Myers 2010B, Verveer 2012, Vigano 2011, Wong 2010, Zhu 2011)

Seven studies are of unclear risk of bias (Cardoso 2011, Kim 2009, Kim 2010B, Kim 2012B, Lesmana
2011, Marcellin 2009A, Zhu 2011), and the rest are of high risk of bias; no studies were at very high
risk of bias. More details on quality assessment can be found in Appendix N. The Wong 2010 study
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used an algorithm containing different thresholds for different ALT levels — this should be viewed as
at high risk of bias and potentially indirect evidence.

All the reported AUCs are summarised in section G.1.1 of Appendix G. Coupled forest plots of
sensitivity and specificity for fibrosis and cirrhosis at the standard thresholds can be found in section

G.1.1 of Appendix G.

Sensitivity analysis without the Wong 2010 study only affected advanced fibrosis and there was little

effect.

Table 26: Area under the ROC curve (95% Cl) of transient elastography (FibroScan) for the
absence of liver fibrosis (FO0)

Included study N
Gaia 2011A 70

AUC (95% Cl)
0.59 (0.47-0.71)

Table 27: Summary of evidence for transient elastography (Fibroscan) for different fibrosis stages

Outcome measured

Results: median value with its

95%Cl and range across all studies

Quality issues

Significant Fibrosis (= F2)

AUC (8 studies)

81% (95%Cl 73 to 86)
Range: 61 to 95%

Serious inconsistency; half the studies
were considered at high risk of bias;
no serious indirectness

LOW QUALITY

Sensitivity at 7.2kPa threshold
(4 studies)

68% (95%Cl 52 to 81)
Range 62 to 74%

No serious inconsistency; half the
studies were considered at high risk
of bias and there was no serious
indirectness

MODERATE QUALITY

Corresponding specificity at
7.2kPa threshold (4 studies)

63% (35 to 85%)
Range 63 to 88%

Serious inconsistency; half the studies
were considered at high risk of bias
and there was no serious indirectness
MODERATE* QUALITY

Severe fibrosis (2F3)

AUC (8 studies)

87% (95%Cl 82 to 93%)
range:66 to 99%

No serious inconsistency; generally
high risk of bias and no serious
indirectness

MODERATE QUALITY

Cirrhosis F4

AUC (11 studies)

92% (95%Cl 89 to 95%)
Range:76 to 98%

No serious inconsistency; majority (6)
of studies were considered at high
risk of bias, no serious indirectness
MODERATE QUALITY
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Sensitivity at 11.0kPa
threshold (4 studies)

75% (48 to 93%)
Range 73 to 100%

Serious inconsistency, half the studies
were considered to be at high risk of
bias, no serious indirectness

LOW QUALITY

Corresponding specificity at
11.0kPa threshold (4 studies)

90% (85 to 94%)
Range 87 to 92%

No serious inconsistency; half the
studies were considered to be at high
risk of bias, no serious indirectness

Effect of ALT levels on diagnostic accuracy of transient elastography (TE)

One limitation of transient elastography is that the liver stiffness measurement increases with higher
ALT levels regardless of the fibrosis staging (Wong 2010), i.e. in people with higher ALT levels, a
positive result on transient elastography is more likely to give false positives than in people with
lower ALT levels and can lead to over diagnosing in people with cirrhosis. This has led to the proposal
to have different thresholds for different ALT levels, e.g. >9.0kPa and >12.0kPa for the diagnosis of
cirrhosis for normal and elevated ALT (1-5 times ULN) (Wong 2010). Chan 2009 has also proposed
different thresholds for different ALT levels: for fibrosis 6.0kPa (<1 x ULN) and 7.5kPa (1-5 x ULN); for
advanced fibrosis: 9.0kPa (<1 x ULN) and 12.0kPa (1-5 x ULN); and for cirrhosis: 12.0 (<1 x ULN) and

13.4kPa (1-5 x ULN).

Cardoso 2011 investigated the effect on sensitivity and specificity of different ALT levels and
different thresholds for the 186/202 patients with clear ALT values, and found the following:

Degree of liver fibrosis ALT <1 x ULN ALT 1-5 x ULN
Significant fibrosis Sensitivity 61% Sensitivity 74%
Same threshold (7.2) Specificity 92% Specificity 86%
Significant fibrosis Threshold 6.0kPa Threshold 7.5kPa
Different thresholds Sensitivity 78% Sensitivity 70%
Specificity 69% Specificity 88%
Advanced fibrosis Sensitivity 86% Sensitivity 90%
Same threshold 8.1 Specificity 93% Specificity 76%

Advanced fibrosis

Threshold 9.0kPa

Threshold 12.0kPa

Different thresholds Sensitivity 71% Sensitivity 53%

Specificity 95% Specificity 96%
Cirrhosis Sensitivity 67% Sensitivity 73%
Same threshold 11.0 Specificity 97% Specificity 88%

Cirrhosis

Different thresholds

Threshold 12.0kPa

Sensitivity 67%
Specificity 98%

Threshold 13.4kPa

Sensitivity 55%
Specificity 96%

There were no significant differences between using different thresholds and the same thresholds

for different ALT levels.

Table 28: Diagnostic accuracy of TE for fibrosis (2F2) according to ALT levels
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Threshold

Study ALT (kPa) Sensitivity Specificity
Vigano 2011 <1x ULN -- 100 100

>1x ULN — 94 93
Myers 2010 <100 U/L 7 70 64

2100 U/L 8.6 67 92
Cardoso 2011 <1x ULN 7.2 61 92

1-5x ULN 7.2 74 86

<1x ULN 6.0 78 69

1-5x ULN 7.5 70 88

Table 29: Diagnostic accuracy of TE for cirrhosis (F4) according to ALT levels
Threshold

Study ALT (kPa) Sensitivity Specificity
Chan 2009 Normal ALT 12 71 100

1-5x ULN 13.4 75 93
Vigano 2011 <1x ULN -- 100 97

>1x ULN - 97 94
Chen 2012 <5x ULN 10.4 93 71

25x ULN 13.7 95 76
Myers 2010 <100 U/L 111 94 84

>100 U/L 11.5 100 73
Cardoso 2011 <1x ULN 11.0 67 97

1-5x ULN 11.0 73 88

<1x ULN 12.0 67 98

1-5x ULN 13.4 55 96

8.3.3.3 Diagnostic accuracy of APRI score

PPV
100

APRI is a simple index using serum biomarkers collected from routine laboratory tests.

Formula = Aspartate aminotransferase to platelet ratio index (APRI)

= [(AST/ULN)/platelet count (10°/1)] x 100

Sixteen studies examined the diagnostic accuracy of APRI score in prediction of liver fibrosis/cirrhosis

NPV

100
98
97
98
95

in adult patients with CHB are included (Castera 2011, Chen 2012, Kim 2010A, Lesmana 2011, Liu
2011, Raftopoulos 2012, Sebastiani 2007, Sebastiani 20011, Seto 2011, Shin 2008, Wai 2006, Wong
2010, Wu 2010, Yilmaz 2011, Zhang 2008, Zhu 2011).

Four studies were considered to be at very high risk of bias (Liu 2011, Wai 2006, Wu 2010, Yilmaz
2011), and Yilmaz 2011 was excluded from the analysis because it had an incorrect definition of
fibrosis. Six studies are of high risk of bias (Castera 2011, Chen 2012, Raftopoulos 2012, Seto 2011,

Shin 2008, Wong 2010), three were of unclear risk of bias (Lesmana 2011, Sebastiani 2007,

Sebastiani 2011, Zhu 2011) and two studies are considered to be of low risk of bias (Kim 2010A,

Zhang 2008). More details on quality assessment can be found in Appendix G. It is noted that Castera

2011 contained a high proportion of inactive carriers (61%).
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All reported AUCs are summarised section G.1.1 of Appendix G. Forest plots of sensitivity vs.
specificity for fibrosis and cirrhosis for standard thresholds can be found in section G.1.1 of Appendix

G.

One study (Yilmaz 2011; N=207) reported an AUC of 0.54 (95%Cl 0.46 to 0.62) for fibrosis stage F1-4.

The studies considered to be at very high risk of bias are indicated using red and underlined names.
Their exclusion does not make much difference.

Table 30: Summary of evidence for APRI score for different stages of fibrosis

Outcome measured

Results: median value with its

95%Cl and range across all studies

Quality issues

Significant Fibrosis (= F2)

AUC (11 studies)

71% (95%CI 63 to 80)
Range: 63 to 86%

Serious inconsistency; most studies at
high or very high risk of bias; no
serious indirectness LOW QUALITY

Sensitivity at 1.5 threshold (8
studies)

30% (95%Cl 17 to 45)
Range 14 to 75%

Serious inconsistency and one outlier;
most studies at high risk of bias; no
serious indirectness LOW QUALITY

Corresponding specificity at
1.5 threshold (8 studies)

88% (79 to 94%)
Range 80 to 100%

No serious inconsistency; most
studies at high risk of bias; no serious
indirectness MODERATE QUALITY

Sensitivity at 0.5 threshold (7
studies)

82% (69-91)
Range 61 to 97%

Serious inconsistency; most studies at
high risk of bias; no serious
indirectness

LOW QUALITY

Corresponding specificity at
0.5 threshold (7 studies)

83% (75 to 89)
Range 34 to 86%

Very serious inconsistency; most
studies at high risk of bias; no serious
indirectness VERY LOW QUALITY

Severe fibrosis (>F3)

AUC (3 studies)

78% (95%Cl 68 to 87%)
range:76 to 80%

No serious inconsistency; one study
at very high risk of bias, one at high
risk and one at unclear risk; no
serious indirectness MODERATE
QUALITY

Cirrhosis F4

AUC (7 studies)

78% (95%Cl 70 to 86%)
Range:61 to 84%

Very serious inconsistency; most
studies at unclear risk of bias, no
serious indirectness LOW QUALITY

Sensitivity at 2.0 threshold (2
studies)

41% (21 to 64%) and
20% (10 to 35%)

Serious inconsistency, unclear risk of
bias, no serious indirectness
MODERATE QUALITY

Corresponding specificity at
2.0 threshold (2 studies)

85% (76 to 92%) and
84% (78 to 88%)

No serious inconsistency; unclear risk
of bias, no serious indirectness
MODERATE QUALITY
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Outcome measured

Results: median value with its
95%Cl and range across all studies

Quality issues

Sensitivity at 1.0 threshold (3
studies)

67% (95%Cl 35 to 90)
Range: 47 to 76%

Serious inconsistency; 2/3 studies at
high risk; possible indirectness in 1/2
studies; LOW QUALITY

Corresponding specificity at
1.0 threshold (3 studies)

81% (95%Cl 73 to 87)
Range: 69 to 81%

Serious inconsistency; 2/3 studies at
high risk; possible indirectness in 1/2
studies; LOW QUALITY

8.3.3.4 Diagnostic accuracy of ActiTest

ActiTest includes the 6 serum markers from FibroTest, as well as ALT (also corrected for age and

gender).

Two studies are included in this review, examining the diagnostic accuracy of ActiTest in prediction
of liver fibrosis/cirrhosis in adult patients with CHB. Both studies are of very high risk of bias (2 or
more of the following: not a consecutive/random sample, thresholds not pre-specified,
inappropriate interval between index test and reference standards, unclear blinding of reference
standard results). More details on quality assessment can be found in Appendix N.

One study reported AUC data by HBeAg status (Poynard 2009). The AUCs are 0.71 and 0.84 in HBeAg
positive and negative patients, respectively.

All the reported AUCs are summarised in section G.1.1 of Appendix G. Forest plots of sensitivity vs.
specificity can be found in section G.1.1 of Appendix G.

Table 31: Area under the ROC curve (95% Cl) — Actitest

Necro-inflammatory
activity

A2-3 vs. AO-1

N

Included study AUC (95% Cl)

Myers 2003 209 0.82 (SE 0.04)
35 HBeAg (+): 0.71 (SE 0.09)
174 HBeAg (-): 0.84 (SE 0.05)

Poynard 2009 462

0.81 (95%Cl 0.78 to 0.83)

Table 32: Summary - AUC ranges for prediction of fibrosis and cirrhosis - Actitest

Necro- inflammatory activity

AUC ranges reported by included studies

0.81-0.82 [2 studies]

Table 33: Sensitivity, specificity, predictive values and likelihood ratios — Actitest

Included
Threshold study Sensitivity  Specificity PPV
0.52 Poynard 2009 70 60 88
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8.3.3.5 Enhanced liver fibrosis (ELF) test

No relevant studies on the ELF test in predicting liver fibrosis have been identified.

8.3.3.6 Magnetic resonance spectroscopy

No relevant studies on magnetic resonance spectroscopy in predicting liver fibrosis have been
identified.

8.3.3.7 Combination of transient elastography (TE) and APRI

Two studies (Lesmana 2011; Kim 2009) are included in this review, examining the diagnostic
accuracy of the combination of transient elastography and APRI in prediction of liver fibrosis/
cirrhosis in adult patients with CHB. One study is of high risk of bias (unclear blinding of reference
standard results) and one study is of very high risk of bias (threshold not specified, unclear blinding
of index test and reference standard results, unclear interval between index test and reference
standard). More details on quality assessment can be found in appendix N.

All the reported AUCs are summarised in section G.1.1 of Appendix G. Forest plots of sensitivity vs.
specificity for fibrosis, severe fibrosis and cirrhosis can be found in section G.1.1 of Appendix G.

Table 34: Area under the ROC curve (95% Cl) of TE and APRI in predicting fibrosis (2F2)
Included study N AUC (95% Cl)
Lesmana 2011 117 0.70 (0.60-0.80)

Table 35: Area under the ROC curve (95% Cl) of TE and APRI in predicting severe fibrosis (2F3)
Included study N AUC (95% Cl)
Lesmana 2011 117 0.79 (0.65-0.86)

Table 36: Area under the ROC curve (95% Cl) of TE and APRI in predicting cirrhosis (2F4)
Included study N AUC (95% Cl)
Kim 2009 130 0.85 (0.78-0.91)

Table 37: Diagnostic value of TE and APRI for fibrosis (2F2)

Threshold Included study  Sensitivity Specificity PPV NPV LR+ LR-
0.31 Lesmana 2011 67.1 61.4 74.2 52.9 1.74 0.54

Table 38: Diagnostic value of TE and APRI for severe fibrosis (2F3)

Threshold Included study  Sensitivity Specificity PPV NPV LR+ LR-
0.31 Lesmana 2011 72.4 71.6 45.7 88.7 2.55 0.39
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8.3.4 Summary result findings in children with CHB infection
8.3.4.1 FibroTest

One study (Sokucu 2010) (N=25) has been included in this review, examining the diagnostic accuracy
of FibroTest in prediction of liver fibrosis/cirrhosis in children with CHB. This study has a small
sample size; therefore results should be interpreted with caution. It is of high risk of bias (unclear
blinding of reference standard results, unclear interval between reference standard and index test).
More details on quality assessment can be found in Appendix N.

Table 39: 2 x 2 contingency table for FibroTest

Ishak score
Fibrotest Presence of sig. fibrosis Absence of sig. fibrosis Total
Cut off >F3-6 <F0-2
>0.31 0 (TP) 9 (FP) 9
<0.31 2 (FN) 14 (TN) 16
Total 2 23 25

Table 40: Diagnostic value of FibroTest in predicting fibrosis (2F3-6) (calculated from 2x2 table

provided by the study)
Included
Threshold study Sensitivity  Specificity PPV NPV LR+ LR-
0.31 Sokucu 2010 O 14/23*100 O 14/16*100 O 100-0/60.9

=60.9 =87.5 =1.64

8.3.4.2 ActiTest

One study (Sokucu 2010) (N=25) has been included in this review, examining the diagnostic accuracy
of ActiTest in prediction of liver fibrosis/cirrhosis in children with CHB. This study contains a small
sample size; therefore results should be interpreted with caution. It is of high risk of bias (unclear
blinding of reference standard results, unclear interval between reference standard and index test,
small sample size). More details on quality assessment can be found in Appendix N.

Table 41: 2 x 2 contingency table for ActiTest

Ishak score
ActiTest Presence of sig. activity Absence of sig. activity Total
Cut off >A2-4 <A0-1
>0.36 4 (TP) 0 (FP) 4
<0.36 15 (FN) 6 (TN) 21
Total 19 6 25

Table 42: Diagnostic value of ActiTest in predicting fibrosis (2F3-6) (calculated from 2x2 table

provided by the study)
Included
Threshold study Sensitivity  Specificity PPV NPV LR+ LR-
0.36 Sokucu 2010 4/19*100 6/6*100 4/4*10 6/21*1 O 100-
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Included
Threshold study Sensitivity  Specificity PPV NPV LR+ LR-
=21.1 =100 0 00= 21.1/100
=100 28.6 =0.79

8.3.4.3 APRI score

One study (McGoogan 2010) (N=11) has been included in this review, examining the diagnostic
accuracy of APRI score in prediction of liver fibrosis/cirrhosis in children with CHB. The study also
included HCV children (N=25). Statistics such as sensitivity and specificity were based on the overall
mixed group (N=36) and were not restricted to the CHB patients. Therefore, results should be
interpreted with caution. The evidence was of very high risk of bias (small sample size, retrospective
design and only patients with complete data were included, inappropriate interval between
reference standard and index test, unclear blinding of index test and reference standard results) and
was also indirect evidence (mixed population of HBV and HCV, with 69% hepatitis C). More details on
quality assessment can be found in Appendix N. No data were available to calculate 2x2 tables, so
sensitivity and specificity are reported without confidence intervals.

Table 43: Area under the ROC curve (95% Cl) of APRI score in predicting fibrosis (F2-3)*
Included study N AUC (95% Cl)

McGoogan 2010 11 0.64 (0.28-1.00)
*based on children with CHB only (N=11)

Table 44: Diagnostic test accuracy of APRI for fibrosis (2F2)*

Threshold Included study Sensitivity Specificity PPV NPV LR+ LR-
>0.5 McGoogan 2010 47 90 80 65 4.5 N/A
>1.5 18 100 100 58 0.6 0.8

*based on the overall study (HBV + HCV (69%); N=36)

Table 45: Diagnostic test accuracy of APRI for cirrhosis (F4)*

Threshold Included study Sensitivity Specificity PPV NPV LR+ LR-
>0.5 McGoogan 2010 33 73 10 92 1.2 0.9
>1.5 0 91 0 91 0 1.1

*based on the overall study (HBV + HCV (69%); N=36)

8.3.5 Summary of the evidence for three index tests: Fibrotest, Transient Elastography
and APRI in adults with CHB infection

Two studies compared Fibrotest and Transient Elastography head to head against liver biopsy
(Castera 2011, Kim 2012B); Castera 2011 was considered to be at high risk of bias and was
conducted in patients who were 61% inactive carriers. The results were as follows:
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Table 46: <Insert Table Title here>

Fibrotest

Transient Elastography

Fibrosis

AUC (95%Cl) Kim 2012B
Castera 2011

90% (95%Cl 84 to 97)
71% (95%Cl 58 to 85)

87% (95%Cl 80 to 94)
76% (95%Cl 63 to 90)

Sensitivity at standard threshold Castera 2011

61% (95%Cl 45 to 76)

68% (95%Cl 52 to 81)

Specificity at standard threshold Castera 2011

81% (95%Cl 54 to 96)

63% (95%Cl 35 to 85)

Cirrhosis

AUC (95%Cl) Kim 2012B
Castera 2011

87% (95%Cl 82 to 92)
74% (95%Cl 58 to 90)

91% (95%Cl 87 to 95)
89% (95%Cl 80 to 98)

Sensitivity at standard threshold Castera 2011

47% (95%Cl 21 to 73)

73% (95%Cl 45 to 92)

Specificity at standard threshold Castera 2011

91% (95%Cl 79 to 98)

87% (95%Cl 73 to 95)

Table 47 compares three tests across all studies reporting evidence.
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Table 47: Evidence summary for different tests at different stages of fibrosis

Median and range across
studies

Fibrotest

Transient
Elastography

APRI

Fibrosis

AUC (median (95%Cl) and
range across studies)

76% (73-80)
R: 69 to 90%
(7 studies) LOW

81% (73-86)
R: 61 to 95%
(8 studies) LOW

71% (63-80)
Range: 63 to 86%
(11 studies) LOW

Sensitivity at standard
threshold

0.48

61% (45-76)

R: 54 to 81%

(5 studies) LOW

7.2kPa

68% (52-81)
R: 62 to 74%
(4 studies)
MODERATE

0.5

82% (69-91) (7 studies)
R:61t097% LOW
1.5

30% (17-45) (8 studies)
R: 14 to 75% LOW

Corresponding Specificity

81% (54-96)
R: 69 to 91%
(5 studies)

63% (35-85)
R: 63 to 88%
(4 studies)

83% (75-89) (7 studies; 0.5)
R:34 to 86%

88% (79-94) (8 studies; 1.5)
R: 80 to 100%

Cirrhosis
AUC 76% (67-85) 92% (89-95) 78% (70-86)
R:68 to 92% R: 76 to 98% Range:61 to 84%
(6 studies) (11 studies) (7 studies)
LOW MODERATE LOW
Sensitivity at standard 0.74 11.0kPa 1.0
threshold 47% (21-73) 75% (48-93) 67% (35-90); range 47 to 76%

R: 42 to 78%
(4 studies)
Low

R: 73 to 100%
(4 studies) LOW

(3 studies) LOW

2.0

41% (21-64) and 20% (10-35)
(2 studies) MODERATE

Corresponding Specificity

91% (79-98)
R: 89 to 97%
(4 studies)

90% (85-94)
R: 87 to 92%
(4 studies)

81% (73-87); range 69 to 81%
(3 studies; threshold 1.0)

85% (76-92%) and 84% (78-88%)
(2 studies; threshold 2.0)

This is also illustrated in the ROC curves comparing tests in section G.1.1 of Appendix G. There
appears to be little difference between Fibrotest, Transient Elastography and APRI for fibrosis, but
for cirrhosis, the ROC curves are different, with TE appearing to be the best test and APRI the worst.

8.4 Economic evidence

Published literature

No relevant economic evaluations comparing different methods to assess severity of necro-
inflammatory activity and liver fibrosis were identified.

New cost-effectiveness analysis
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This question was not prioritised for original cost effectiveness modelling.
Unit costs

In the absence of recent UK cost-effectiveness analysis, relevant unit costs are provided below to aid
consideration of cost effectiveness.

Table 48: Costs of methods to assess severity of necro-inflammatory activity and liver fibrosis

Test Unit cost Source
Liver biopsy (day case) £528 NHS Reference Costs®
Transient elastography (FibroScan) £250 to £300 Expert opinion
Serum fibrosis markers (FibroTest) £150 Expert opinion
Enhanced liver fibrosis test (ELF) £75 Expert opinion
Aspartate aminotransferase/platelet ration index (APRI) £10 Expert opinion ®
Magnetic resonance spectroscopy £163 Expert opinion

(a) NHS Reference Costs 2010-2011 NHS Trusts and PCTs combined Day Cases HRG Data; GB04Z Endoscopic/Radiology

category 1.

(b) Approximation based on the combined costs of AST (£5.20) and full blood count analysis (£4.50) obtained by GDG
members from their business services unit.

Economic considerations

The costs and consequences of non-invasive methods of liver function testing must be considered in
comparison to those associated with liver biopsy, currently considered the gold standard for
evaluating liver fibrosis in people with CHB.

Liver biopsy is an invasive procedure with an associated mortality of between 0.13% and 0.33%”.
Pain is the most common complication of liver biopsy occurring in up to 30% of people, with
moderate to severe pain in 3% and 1.5% respectively. The majority of liver biopsies performed in
adults in the UK are carried out as day cases using local anaesthetic and requiring the patient to rest
for several hours after the procedure. Under this resource category, the cost of a liver biopsy is
approximately twice that of the most effective non-invasive alternative.

The adverse events associated with liver biopsy are also worth noting. A patient with a more severe
form of fibrosis or cirrhosis is more likely to have a bleed and these are also the patients that are
more likely to be picked up using a non-invasive method. Therefore using non-invasive methods
could reduce the risk of complications and lower costs.

Non-invasive methods are associated with a lower cost, minimal patient discomfort and no risk of
mortality or morbidity. However, they are also less accurate than liver biopsy. A misdiagnosis carries
a lifetime of unnecessary antiviral treatment. This results in a large cost (approximately £500,000 for
a young adult) decreased quality of life and risks associated with pregnancy, however a patient is
likely to be monitored and the full cost of lifetime treatment is unlikely to be incurred.

Patients will still have to be biopsied on order either to confirm in unclear scans or in patients where
the scan is negative but there is clinical suspicion. It is the hope however that the less costly non-
invasive tests will help to remove the need for some biopsies and thereby reduce costs and improve
patient experience and outcomes.
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8.5 Evidence statements

8.5.1 Clinical evidence statements

8.5.1.1 Adults with CHB infection

For the target condition of fibrosis:

Eighteen studies reported the area under the ROC curve across the index tests of FibroTest (7
studies), transient elastography (TE; 8 studies) and APRI (11 studies), some studies compared
two or more tests. There was some inconsistency across studies in the AUC for each index test.
There is little difference in the median area under the ROC curve between tests, with the median
ranging from 71% for APRI to 81% for FibroTest (low quality evidence).
Sensitivity-specificity pairs for optimal thresholds, one per study, were plotted on a ROC curve
and assessed visually. There was little difference between index tests, although there was some
heterogeneity within tests.
Sensitivities and specificities for ‘standard thresholds’ showed the median sensitivities, with the
corresponding specificity for that median study to be:
o FibroTest at 0.48 (5 studies): sensitivity 61% (95%Cl 45 to 76); specificity 81% (95CI 69 to
91%) (moderate quality evidence)
o TE 7.2kPa (4 studies): sensitivity 68% (95%Cl 52 to 81); specificity 63%(95%Cl 35 to 85)
(moderate quality evidence
o APRI0.5 (7 studies): sensitivity 82% (95%Cl 69 to 91); specificity 83% (95%Cl 75 to 89)
(low quality evidence)
Within studies comparisons of FibroTest and TE in two studies showed very similar AUCs and
sensitivities for the two index tests, with the corresponding specificities being about 20% higher
in one study for FibroTest,

For cirrhosis as the target condition:

Sixteen studies reported the area under the ROC curve across the index tests of FibroTest (6
studies), transient elastography (11 studies) and APRI (7 studies), some studies compared two
or more tests. There was some inconsistency between studies within each of TE and FibroTest,
but serious inconsistency for APRI. The area under the curve was larger for TE than for the other
index tests: median AUC 92% (95%CI 89 to 95) for TE; 76% (95%Cl 67 to 85%) for FibroTest and
78% (95%Cl 70 to 86) for APRI (all low quality evidence).

e Sensitivity-specificity pairs for optimal thresholds, one per study, were plotted on a ROC
curve and assessed visually. There was a noticable difference between index tests, in the
order TE> FibroTest > APRI, although there was some heterogeneity within tests

e Sensitivities and specificities for ‘standard thresholds’ showed the median sensitivities, with
the corresponding specificity for that median study to be:

o FibroTest at 0.74 (4 studies): sensitivity 47% (95%CI 21 to 73); specificity 91% (95Cl
79 to 98%) (low quality evidence)

o TE 11.0kPa (4 studies): sensitivity 75% (95%Cl 48 to 93); specificity 90%(95%Cl 85 to
94) (low quality evidence)

o APRI 1.0 (3 studies): sensitivity 67% (95%Cl 35 to 90); specificity 81% (95%Cl 73 to
87) (low quality evidence)

e Within studies comparisons of FibroTest and TE in two studies showed very similar AUCs in
one study and 15% higher value for TE in the other study. Sensitivities for the two index
tests within one study showed a 26% difference in favour of TE, with the corresponding
specificities being similar.
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Three studies examined transient elastography in patients with different ALT levels; one large study
showed no significant difference in sensitivity or specificity between ALT levels of 1 x ULN and below
versus ALT 1 to 5 x ULN, either for fibrosis or for cirrhosis. There was limited evidence from two
other studies that suggested use of a higher threshold in people with higher ALT levels might be
appropriate.

8.5.1.2 Children with CHB infection

e Two small studies in children showed the following results for the target condition fibrosis:

o FibroTest — at the threshold of 0.31, sensitivity is 0% and specificity is 61%, with a PPV of
0% and a NPV of 87.5% [1 study, N=25] (very low quality evidence)

o APRI—at the threshold of 1.5, sensitivity is 18% and specificity is 100%, with a PPV of
100% and a NPV of 58% [1 study, N=36]. However, this study is based on a mixed HBV
and HCV population with less than a third of the patients have hepatitis B (very low
quality evidence);

e Two small studies in children showed the following results for the target condition cirrhosis; this
was very low quality evidence:

o APRI—at the threshold of 1.5, sensitivity is 0% and specificity is 91%, with a PPV of 0%
and a NPV of 91% [1 study, N=36]. However, this study is based on a mixed HBV and HCV
population (n HBV=11); therefore, it should be interpreted with caution (low
applicability).

e Necro-inflammatory activity:

o ActiTest — at the threshold of 0.36, sensitivity is 21% and specificity is 100%, with a PPV

of 100% and a NPV of 28.6% [1 study; N=25].

8.5.2 Economic evidence statements

Patients will still have to be biopsied on order either to confirm in unclear scans or in patients where
the scan is negative but there is clinical suspicion. It is the hope however that the less costly non-
invasive tests will help to remove the need for some biopsies and thereby reduce costs and improve
patient experience and outcomes.
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8.6 Recommendations and links to evidence

9 Adults with a transient elastography score >11 kPa are very likely to have cirrhosis and confirmation by liver biopsy is not
needed.

"The degree of fibrosis cannot be accurately predicted in adults with a transient elastography score between 6 to 10 kPa.
Some people may choose to have a liver biopsy in these circumstances to confirm the extent of liver disease.

* Adults with a transient elastography score <6 kPa are unlikely to have significant fibrosis.
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Relative values of different
outcomes

Trade off between clinical
benefits and harms

biopsy

Children and young people

23. Discuss the accuracy, limitations and risks of liver biopsy in
determining the need for antiviral treatment with the child or
young person and with parents or carers (if appropriate).

24. Offer liver biopsy to assess liver disease and the need for
antiviral treatment to children and young people with HBV
DNA >2000 IU/ml and abnormal ALT (230 IU/ml for males and
219 IU/ml for females) on 2 consecutive tests conducted 3
months apart. Offer biopsy under a general anaesthetic to
children who are too young to tolerate the procedure under a
local anaesthetic.

Sensitivity and specificity for pre-defined thresholds

Area under the ROC curve

Summary ROC curves across studies for optimum thresholds

The GDG considered the relative importance of having a high false negative
rate and a high false positive rate. In the former case, patients missed by the
test would not receive appropriate treatment and would then be at risk of
developing advanced liver disease and hepatocellular carcinoma, although
monitoring might pick this up. In the latter case, patients with a false positive
test result would either have a biopsy or would start antiviral treatment and be
monitored for effectiveness. The GDG considered it essential to avoid false
negative assignment, so the sensitivity was considered more important than
specificity.

Measurement of sensitivity and specificity requires a threshold to be defined,
but this is not always clearly defined. Therefore three approaches were taken
to investigate the relative usefulness of the non-invasive tests:

The area under the receiver operating characteristics (ROC) curve (AUC or
AUROC) was compared across studies for each test, with median values being
reported

Sensitivity-specificity forest plots were produced at pre-defined thresholds and
median values reported (in the absence of sufficient studies for a diagnostic
meta-analysis)

Sensitivity-specificity pairs at optimal thresholds or author-chosen thresholds,
one per study, were plotted in ROC space and the curves compared visually.

The GDG considered liver biopsy to be an imperfect gold standard. Liver biopsy
is an invasive procedure and is prone to sampling errors. Considering the risk
of complications and patient reluctance to undergo liver biopsy, non-invasive
tests may be preferred by some patients. Liver biopsy may be avoided in some
patients especially those who are classified as having minimal fibrosis
(METAVIR <F2) or those with definite cirrhosis (METAVIR F4) by the non-
invasive tests. Identifying advanced fibrosis and cirrhosis can reduce the risk of
further complications such as hepatocellular carcinoma and liver
transplantation.

The evidence from 18 studies demonstrates that, for fibrosis, there is little
difference between the index tests of FibroTest, transient elastography and
APRI for each of the outcomes reported: AUC, summary ROC curves, and
sensitivity and specificity values at standard thresholds. The median sensitivity
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Economic considerations

Quality of evidence

Other considerations

across tests at the standard thresholds was between 61 and 82%, which means
a large proportion of patients with fibrosis could potentially be missed.
Corresponding specificities ranged from 63 to 83%.

The evidence for cirrhosis was different: the evidence from 16 studies showed
that the median AUC was much higher for TE (92% (95%Cl 89 to 95)) compared
with FibroTest (76% (95%Cl 67 to 85%)) and APRI (78% (95%Cl 70 to 86)), with
no overlap of the confidence intervals. Visual inspection of the ROC curves
showed TE to be a better test than FibroTest or APRI. Median sensitivities and
specificities for standard thresholds showed that TE had about 26% higher
sensitivity than FibroTest, for a similar specificity. This median sensitivity for TE
at a threshold of 11.0 kPa was 75% (95%Cl 48 to 93%) and the corresponding
specificity was 90% (95%Cl 85 to 94).

Non-invasive imaging tests are associated with a lower cost and less patient
discomfort than liver biopsy. Although non-invasive tests may be slightly less
accurate than liver biopsy (and therefore associated additional costs and
decreased quality of life of inappropriate antiviral treatment in a tiny minority
of patients), the GDG thought on average, the use of non-invasive imaging was
likely to result in lower costs and higher quality of life and was therefore likely
to represent the most cost-effective use of NHS resources.

Biopsies would still have to take place however and non-invasive tests will
simply diagnose the more severe patients thus removing the need for biopsies
in these patients. This will reduce costs and complications and improve patient
experience.

Transient elastography was shown to be the most accurate test and given the
high cost of false positives and the high cost of the comparator, biopsy, it was
decided that this test was likely to be a cost effective use of resources.
Generally the quality of the evidence was low, with much variability amongst
studies, but not unusually so for diagnostic test accuracy studies. The majority
of studies were not at high risk of bias.

The GDG considered the role of the non-invasive tests to be initial tests in
some circumstances, but replacement tests in other cases depending on the
target condition (i.e. fibrosis or cirrhosis).

The GDG decided that the sensitivity and specificity of the tests for fibrosis was
too low to make recommendations for that condition, but for cirrhosis, they
considered that the tests could be recommended as replacement tests for liver
biopsy in people positive on the test. The GDG noted that the number of
people who would have a false positive result was sufficiently small and the TE
test could identify 75% of those who had cirrhosis, and those people should be
offered treatment.

The GDG recognised that the remaining patients who are negative on TE would
include a small proportion of people with cirrhosis (false negatives), people
with clinically important fibrosis and those with no clinically important fibrosis
or cirrhosis (true negatives) .

The GDG considered it inappropriate to subject this whole group to
liver biopsy because this would mean that people who did not have
clinically important fibrosis would have an invasive procedure
unnecessarily. They therefore sought to identify people who they were
confident were very unlikely to have clinically important fibrosis and
used the lowest thresholds in the research studies to guide this choice
(see Appendix 0.2). A value of 6 kPa was used in two studies for the
identification of advanced fibrosis. The GDG noted that even if some
people were missed, follow up would identify development of more
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severe fibrosis, and this would still be reversible with adequate viral
suppression; this could be identified by further fibroscanning.

The GDG also prespecified that people below this threshold had to have
normal ALT and HBV DNA below 2000 IU/ml to make sure that these people,
who would not be offered treatment, were very unlikely to have underlying
fibrosis.

The remaining patients who had a TE value of between 6 and 11 kPa should be
managed as follows: those with elevated ALT and HBV DNA above 2000 IU/ml
and were older than 30 years were considered likely to require treatment
without the need for liver biopsy; those with elevated ALT and HBV DNA above
2000 IU/ml but who were younger than 30 years should be investigated
further by liver biopsy and offered treatment if they had histological evidence
of necro-inflammation and/or fibrosis; finally, those people who had normal
ALT levels and HBV DNA below 2000 1U/ml did not fulfil the requirements for
treatment and so should be monitored appropriately.

It was noted that transient elastography is often difficult to perform in people
with higher BMI levels, perhaps as low as 26 kg/m2

No data are available on the use of non invasive tests in children. Usual
practice would be for children to have a liver biopsy and this would generally
be performed under a general anaesthetic for very young children.

All non-invasive tests are surrogate tests that do not directly measure fibrosis.
Therefore they are influenced by other factors including the level of liver
inflammation and fatty infiltration.

The GDG were aware of other non-invasive tests such as the ELF test. All
studies of the ELF test are on HCV patients and no studies have been identified
for the HBV population.
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9 Genotype testing

9.1 Introduction

There are ten genotypes of hepatitis B virus (A-J), classified as an intergroup divergence of over 8%
in the complete nucleotide sequence®”®8. The prevalence of each genotype varies with geographical
location but also each genotype is introduced by the migration of infected people. In a study of 293
patients in the UK the most common genotype was D (42.7%), followed by C (18%), B (17%), A (14%),
E (8%) and G (0.3%). HBV genotypes differed according to ethnicity with whites predominantly
carrying genotypes A (46%) and D (46%), Chinese genotypes B (44%) and C (46%), black Africans
genotypes A (21%) and E (43%) and Pakistani genotype D (97%)%.

A review in 2002 summarised the observations that genotypes B and C were most prevalent in those
countries where endemicity was highest; fuelled by the perinatal or vertical transmission that occurs
in Asian countries **. Therefore HBV genotypes are thought to play an important role in the
progression of HBV-related liver disease as well as the response to interferon therapy %. In
particular, different genotypes are associated with age of HBeAg seroconversion, sustainability of
remission, activity of necroinflammation and rate of hepatocellular carcinoma (HCC) development.

Genotyping is still used as a research tool in the UK and isn’t currently used to guide treatment with
interferon based therapies However, with such a high proportion of the CHB population carrying
genotype there is a question as to whether genotyping should now be incorporated. Genotypes can
serve as an epidemiological marker for the investigation of maternal transmission, familial clustering
and the geographic distribution of HBV strains as well as providing important information on the
prognosis and treatment outcomes of the patient. It is possible that the use of routine genotyping
could help identify those who are at higher risk of liver disease progression so that IFN-based
therapies can be targeted earlier ***°.

9.2 Review question: What is the clinical and cost-effectiveness
of genotypic testing in determining whether to offer antiviral
treatment in people with CHB?

This review can be considered from two angles, either by conducting subgroup analyses within the
intervention reviews according to genotype and looking at interactions (e.g. in comparisons of
particular antivirals with placebo/other comparator), or by investigating the prognostic ability of the
different genotypes for people on particular antiviral treatments in order to predict treatment
response.

The protocol for the intervention review is given in the antivirals chapter and the protocol for the
prognostic review is given in this chapter, with full details of both in Appendix C.

Table 49: PICO characteristics of review question

Population Children, young people and adults with chronic hepatitis B virus infection on antiviral
treatment

Prognostic factor e Presence versus absence of particular genotypes
o Different genotypes compared with each other
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Outcomes

Serum HBV DNA reduction (log copies)
Detectable HBV DNA
HBeAg loss/ seroconversion

HBsAg loss/ seroconversion
ALT normalization

Incidence of resistance
e Any composite outcome including the above outcomes
Study design e RCTs comparing antiviral treatments versus placebo/lamivudine, stratified by
genotype
e Prospective and retrospective cohort studies

9.3 Clinical evidence for the response of patients with CHB to
antiviral treatment by genotype

For the prognostic review, we searched for prospective and retrospective cohort studies in patients
on antiviral treatments to compare the response based on patients’ HBV genotype. Results are
presented separately for patients who are HBeAg positive and negative, and patients on different
antiviral treatments. Treatments were restricted to pegylated interferons (because these were
recommended first line treatments) and to lamivudine and adefovir (which were considered
representative of the nucleos(t)ides).

The evidence is presented below for the following subgroups:
e Pegylated interferon a (2a and 2b) treatment
o0 HBeAg positive patients
0 HBeAg negative patients
e Lamivudine treatment
o0 HBeAg positive patients
o HBeAg negative patients
e Adefovir treatment
o HBeAg positive patients
o0 HBeAg negative patients

In the antivirals intervention review, there were insufficient studies to allow between-study
subgroup analyses and only one trial, Lau 2005, reported a within-trial subgroup analysis by
genotype.

In the prognostics review, 40 observational studies were included. Full details of all studies are given
in the evidence tables and forest plots, but in this section, only evidence from multivariable analyses
is summarised; this was reported in 15 studies. See the forest plots in Appendix G, study evidence
tables in Appendix E and exclusion list in Appendix L.

Generally, the study quality was acceptable in the 15 studies. One study (Hsieh 2009) reported a
linear regression analysis of the continuous variable, time to resistance, and this was not considered
an appropriate analysis. The GDG had pre-specified that the key covariate to be included in the
multivariable analysis (alongside genotype) was ALT level and all the multivariable analyses except
one (Suzuki 2003) included this. The ratio of events to covariates was more than 10 in 5 studies
(Kobayashi 2006, Suzuki 2003, Westland 2003, Yuen 2004, Zheng 2008), between 5 and 10in 5
studies (Bonino 2007, Chien 2003, Fan 2012, Janssen 2005, Sonneveld 2012, ) and below 5 in 4
studies (Buti 2007, Chen 2011, Tseng 2008, Zhao 2007).

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 110 of 564



ua b WN

DRAFT FOR CONSULTATION

Genotype testing

Five studies (Buti 2007, Fan 2012, Kobayashi 2006, Suzuki 2003, Westland 2003) were in a mixed
HBeAg positivity population and all but one of these (Westland 2003) included HBeAg status in the
multivariable model; this mixed positivity was regarded as a measure of population indirectness.
Four studies had mixed interventions which were not usually accounted for in the analysis (Bonino
2007, Janssen 2005, Sonneveld 2012, Zhao 2007).

9.3.1

9.3.1.1

Patients with CHB on pegylated interferon alfa

Summary of included studies with multivariable analyses

Table 50: Summary of studies included in the review of genotype testing for patients with CHB on
pegylated interferon (a-2a and a-2b)

Genotypes
Study tested
HBeAg positive
Chen 2011 B versus C;
(N=88) also
investigati
ng precore
and core
promoter
mutations
Janssen A versus C,
2005 A versus D,
B versus C
Sonneveld A versus B,
2012 C, D,
(based on investigati
Janssen ng PC/BCP
2005) mutants
Zhao 2007 B versus C

Population

e HBeAg +

e Patients
receiving
PEG IFN for
6 months;24
weeks post
treatment
follow up

® Pre-
treatment
HBV DNA
41% > 108
copies/ml

e HBeAg +

e Patients
receiving
PEG IF £
lamivudine
for 52
weeks

e HBeAg +

e Patients
receiving
PEG IF £
lamivudine
for 52
weeks

e HBeAg +

e Patients
receiving
PEG IFN or
IFN for 24

Outcomes

e HBeAg loss at end of 24
weeks follow up (34
events)

e HBeAg seroconversion
after 24 weeks follow up
32 events)

e composite response:
HBV DNA<10° copies/ml
+ HBeAg seroconversion
+normal ALT (24 weeks
follow up) (25 events)

e HBeAg loss (end of 26
weeks follow up) (89
events)

e response defined as
serum HBeAg loss and
HBV DNA level <10,000
copies per ml at the end
of 26 weeks follow up
(n=41 events)

e composite response:
HBV DNA<10’
copies/ml+HBeAg
loss+normal ALT (24
weeks follow up) (29

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Details of multivariable analyses

9 predictors: genotype B versus
C, age, gender, ALT <200, T-
bilirubin, HBeAg pretreatment
sample: cutoff ratio <200, HBV
DNA< 8 log10, T1846 mutation,
A1896 mutation.

Events/covariate 3.8

For sustained response at week
26 post-treatment: about 17
predictors - age, gender, weight,
ethnicity (White, Asian,
Other/mixed), HBV transmission
(vertical, sexual/parenteral,
unknown), ALT, HBV DNA, HBV
genotype (A, B, C, D, other),
history of cirrhosis, history of
previous interferon therapy,
previous lamivudine. Ratio
events/covariate = 5.2

7 predictors: ALT, HBV DNA, HBV
genotype (A, B, C, D), age,
presence of wild type (wild type
virus versus non-WT (detectable
PC and/or BCP mutants). .
Events/covariate = 5.9

6 predictors - age, gender,
genotype (C versus B), baseline
ALT level, HBV DNA (baseline)
and treatment (no effect).
Events/covariate 4.8
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Genotypes
Study tested Population Outcomes Details of multivariable analyses
weeks events)
HBeAg negative
Bonino AversusB e HBeAg - e composite response: 14 predictors - age, gender,
2007 versus C e Patients ALT normalization +HBV ~ genotype (4 categories),
versus D receiving DNA<20,000 (24 weeks ethnicity, body weight, HAI score,
PEG IF + follow up; 131 events) serum ALT (screening and
lamivudine baseline), serum HBV DNA
for 48 (baseline). Ratio
weeks events/covariates 9.4

Mixed HBeAg positive and negative

Fan 2012 BversusC; e Mixed e Composite response: 6 predictors — IFNAR2 expression
investigati group of ALT normalisation26 and in the liver, ALT level, age,
ng IFNAR2 HBeAg + HBV DNA loss at 24 gender, HBeAg status, Genotype,
expression and - weeks follow up (30 HBV DNA level. Events/covariate
(60.6% / events) 5.0
73.7%
positive for
genotype B
/C
e Peg IFN for
6 months

9.3.1.2 Findings of subgroup analysis for treatment comparisons

One study (Lau 2005) reported data by genotype, allowing a within-trial subgroup analysis to be
conducted for the comparisons pegylated interferon alfa 2a plus placebo versus lamivudine and
for pegylated interferon plus lamivudine versus lamivudine. The trial was not stratified by
genotype before randomisation, and this subgroup analysis did not appear to be prespecified.
Results for the number of patients with HBeAg seroconversion at 24 weeks are shown in Appendix
G. For both comparisons, the test for subgroup differences shows no difference between
genotypes (1’=0%), including for genotype A versus non-A, but there are few patients with
genotype A.

9.3.1.3 Findings of included studies with multivariable analyses

Five cohort studies reporting multivariable analyses were identified to compare the response across
genotypes to pegylated interferon alfa (2a and 2b) in HBeAg positive patients with CHB (Chen 2011,
Fan 2012, Janssen 2005, Sonneveld 2012 Zhao 2007). Sonneveld 2012 was a separate analysis of the
Janssen 2005 data; the population in Fan 2012 were 61-73% HBeAg positive, depending on
genotype.

Two studies (Janssen 2005, Zhao 2007) investigated “conventional” baseline characteristics as
covariates alongside genotype in their multivariable analyses, and three investigated the
independent predictive ability of genotype in the presence of (1) expression of the type 1 IFN-a
receptor B subunit in the liver (Fan 2012) and (2) the presence of mutations in the precore and basal
core promoter regions (Chen 2011, Sonneveld 2012). All analyses included ALT levels (which was the
GDG’s key confounder).
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Zhao 2007 included the treatment comparison (Peg IFN versus IFN) but reported that there was no
treatment effect, and so combined data from all patients

Fan 2012 did not give any numerical results, but reported that Genotype B versus C was not
significant for patients (who were a mixture of HBeAg positive and negative). The other results are
shown Appendix G and reported in the GRADE tables below.
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Table 51: Genotype B versus C

HBeAg loss (end of 26 weeks follow up)

1 Cohort Serious  no serious No Serious( c) Multivariable 10/23 11/39 OR 2.20 157 more per 1000
Janss  study risk of inconsistenc  serious analysis (44%) (28%) (0.70t0 7.0)  (from 52 fewer to LOW
en bias(a) vy indirectn 439 more)
2005 ess(b)
HBeAg losst+undetectable HBV DNA+ALT normal (end of 26 weeks follow up)
2 Cohort Serious No serious No No serious Multivariable 25/48 9/40 OR 7.20 451 more per 1000 MODERATE
Chen  studies risk of inconsistenc  serious imprecision analyses and and (2.10to (from 154 more to
2011 bias(d) vy indirectn 16/60 13/170 24.69) and 653 more)
Zhao ess (f) 5.29(2.18t0 and
2007 12.82) 228 more per 1000
(from 76 more to
438 more)
HBeAg clearance (loss or seroconversion) at end of 24 weeks follow up
Chen Cohort Serious No serious No No serious Multivariable 20/48 5/40 OR 4.40 261 more per 1000 MODERATE
2011  study risk of inconsistenc  serious imprecision analysis (1.20to (from 21 more to
bias (e) vy indirectn 16.13) 572 more)
ess

(a) Events/covariates 5; but downgraded 1 in combination with indirectness

(b) 48.8% of the sample had received combination treatment of pegylated interferon a-2b plus lamivudine. However, the authors reported that there was no difference in the response
between the two treatment groups.

(c) The confidence interval is wide and crosses null.

(d) Chen 2011 events/covariate 3.8; Zhao 2007 events/covariate 4.8

(e) Chen 2011 events/covariate 2.8

(f) 1 of 2 studies (Zhao 2007) had 50% patients receiving IFN, but authors said there was no difference between interventions
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Table 52: Genotype A versus C

HBeAg loss (end of 26 weeks follow up)

1Janssen Cohort Serious no serious Serious™ Noserious Multivariable 42/90 11/39 OR 3.60 304 more per 1000

2005 study risk of inconsistenc imprecisio  analysis (46.7%) (28.2%) (1.40to (from 73 more to MODERATE
bias © y n 8.90) 496 more)

HBeAg loss + HBV DNA level <10,000 copies (end of 26 weeks follow up)

1 Cohort  Serious  No serious Serious®™ Noserious Multivariable NA NA OR9.09 Not calculable LOW

Sonnevel study risk of inconsistenc imprecisio  analyses (1.40to

d 2012 bias@ y n 9.26)

(a) Events/covariates 5; but downgraded 1 in combination with indirectness

(b) ~50% of the sample had received combination treatment of pegylated interferon a-2b plus lamivudine. However, the authors reported that there was no difference in the response
between the two treatment groups.

(c) Events/covariates 5.9; but downgraded 1 in combination with indirectness

(d) HBV DNA threshold at 10,000 copies

Table 53: Genotype A versus B

HBeAg loss + HBV DNA level <10,000 copies (end of 26 weeks follow up)

1 Cohort  Serious  No serious Serious Serious Multivariable NA NA OR 1.79 Not VERY LOW
Sonnevel study risk of inconsistenc ¥ imprecisio  analyses (0.45 to calculable
d 2012 bias®@ y n'@ 7.14)

(a) Events/covariates 5.9; but downgraded 1 in combination with indirectness of prognostic factor
(b) ~50% of the sample had received combination treatment of pegylated interferon a-2b plus lamivudine. However, the authors reported that there was no difference in the response

10

12

between the two treatment groups
(c) HBV DNA threshold at 10,000 copies
(d) Wide confidence interval crossing null

Hepatitis B (chronic): full guideline DRAFT (January 2013)
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Table 54: Genotype A versus D

HBeAg loss (end of 26 weeks follow up)

1 Cohort Serious no serious Serious® No serious Multivariable 42/90 26/103 OR 2.40 195 more per

Janss  study risk of inconsistenc imprecisio  analysis (46.7%) (25%) (1.30to 1000 (from 53 MODERATE
en bias © y n 4.43) more to 347

2005 more)

HBeAg loss + HBV DNA level <10,000 copies (end of 26 weeks follow up)

1 Cohort Serious  No serious Serious Serious Multivariable NA NA OR 2.86 Not calculable VERY LOW
Sonne study risk of inconsistenc  indirectn imprecisio  analyses (0.90 to

veld bias y ess P @ 9.09)

2012 9

(a) Events/covariates 5; but downgraded 1 in combination with indirectness

(b) ~50% of the sample had received combination treatment of pegylated interferon a-2b plus lamivudine. However, the authors reported that there was no difference in the response
between the two treatment groups

(c) Events/covariates 5.9; but downgraded 1 in combination with indirectness of prognostic factor

(d) HBV DNA threshold at 10,000 copies

(e) Wide Cl crossing null

9.3.2 HBeAg negative patients with CHB on pegylated interferon treatment (a-2a and a-2b)
9.3.2.1 Findings of subgroup analysis for treatment comparisons

One study (Bonino 2007) reported data from the Marcellin 2004 RCT, by genotype, for the comparisons of pegylated interferon alfa 2a plus placebo
versus lamivudine and peginterferon plus lamivudine versus lamivudine. The Marcellin trial was not stratified by genotype before randomisation, and
this subgroup analysis did not appear to be prespecified. Results are shown in Appendix G The test for subgroup differences shows no
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difference between genotypes (1>=0%), even for genotype C versus non-C (1’=23%).

However, for the comparison peginterferon plus lamivudine versus lamivudine, there was a significant difference between genotypes the test for subgroup
differences across genotypes was 1°=78% and for genotype B versus non-B was 1°=93%.

The study also investigated interactions between treatment arm and genotype for the subset of patients receiving either pegylated interferon
monotherapy or lamivudine monotherapy in a multivariable logistic regression analysis (see below). There was no significant interaction (p=0.637),
indicating that the rates of combined response were higher with peginterferon versus lamivudine, regardless of genotype.

On the other hand, when the multivariable analysis was restricted to the subset of patients receiving PEG interferon monotherapy and PEG interferon +
lamivudine, the interaction between treatment arm and genotype was significant (p=0.027). After adjusting for age, gender, body weight, screening ALT,
baseline ALT and baseline HBV DNA, the comparison of PEG interferon plus Lamivudine versus PEG interferon monotherapy gave the following results on
multivariable analysis:

e Ingenotype B: OR 3.5 (95%Cl 1.3 to 9.1); control group risk 19/43 (44%)
e Ingenotype D: OR 0.4 (95%Cl 0.1 to 1.2); control group risk 9/55 (16%)

9.3.2.2 Findings of included studies with multivariable analyses

One follow up study (Bonino 2007) from an RCT (Marcellin, 2004) was identified to compare the response to pegylated interferon a in HBeAg negative
patients with CHB. Multivariable analysis was reported for the subset of patients given peginterferon with or without lamivudine (N=294 patients; n=139
events); only one comparison of genotypes was found to be significant, C versus D; see Appendix G.

Table 55: Clinical evidence profile: Genotype C versus D treated on pegylated interferon in patients who are HBeAg negative

HBV DNA<20,000 copies/mI+ALT normal (end of 24 weeks follow up)
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Cohort no serious Serious® Multivariable 3/11 9/55 OR 3.30 229 more per
Bonln study serious inconsistency serious analysis (27%) (16%) (1.70 to 1000 (from 86 MODERATE
o risk of imprecis 6.41) more to 393
2007 bias (a) ion more)

(a) Events/covariates >10
(b) ~50% of the sample had received combination treatment of pegylated interferon a-2b plus lamivudine; HBV DNA threshold at 20,000 copies
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9.3.3 Patients with CHB on lamivudine and adefovir

9.3.3.1 Summary of included studies with multivariable analyses

Table 56: Summary of studies included in the review of genotype testing for patients with CHB on
lamivudine

Study

Yuen 2004

Tseng
2008
(retrospect
ive
analysis)

Suzuki
2003

Kobayashi
2006

Chien 2003
Hsieh

Genotypes
tested

B versus C

B versus C

B versus C

B versus C

B versus C

B versus C

Population

HBeAg +

HBeAg +, 3.6%
cirrhosis

HBeAg -**,
13.2%
cirrhosis

47% were
HBeAg
positive

HBeAg-**

53% HBeAg
positive

HBeAg+
Majority

e Qutcomes

e Virological breakthrough
with resistance (43
events)

e HBeAg seroconversion
(end of treatment, 6m
follow up) (29 events)

e ALT normalization,
undetectable HBV DNA
(end of 1, 2 yrs
treatment)

e Resistance

® Resistance (208 events)

e Development of
breakthrough hepatitis
(about 176 events)

o ALT
normalization+undetect
able HBV DNA +HBeAg
seroconversion (43
events)

e Early emergence

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Details of multivariable analyses

Cox regression analysis on 3
predictors: genotype (B versus C),
HBV DNA levels, ALT levels on
presentation. Ratio of events /
covariates = 14.3. Only p-values
reported for genotype (p=0.95)

Multivariable analysis on 8
predictors: age, gender, pre-
therapy ALT levels, treatment
duration, additional therapy after
HBeAg seroconversion, viral load
and genotypes B versus C;
previous lamivudine usage. Ratio
of events/covariate = 3.6. Only
significance level given (“no
significant difference”)

For emergence of resistance
during treatment, (n=60 events),
3 predictors - HBV DNA level,
HBeAg (positive versus negative)
and stage of hepatitis. Genotype
not significant on univariate
analysis

Cox multivariable analysis for
development of breakthrough
hepatitis and for resistance,
Predictors unclear but, for
resistance, at least genotype A
versus B versus C and HBeAg
status. For breakthrough
hepatitis, at least ALT level,
cirrhosis, HBeAg status, HBV
DNA, genotype

For sustained response during
treatment, (n=43 events), 5
predictors — age, ALT level,
genotype B versus C, additional
treatment time after
seroconversion and total
treatment time

Ratio events / covariates = 8.6.

Patients with missing values not
included

Multivariable linear regression
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2009" HBeAg+ lamivudine resistance analysis on the continuous
(within first 12 months variable, time to resistance
of treatment)

e Lamivudine resistance
(end of treatment)

Table 57: Summary of studies included in the review of genotype testing for patients with CHB on

adefovir
Zheng BversusC  HBeAg + e early virological For outcome initial virological
2008 response (24 weeks on response, 3 predictors: age, ALT
treatment), (57 events) levels and HBV DNA. Genotype B
e HBeAg loss (end of 48 versus C not statistically
weeks of treatment), significant on univariate analysis
e HBeAg seroconversion
(end of 48 weeks of
treatment),
e ALT normalization (end
of 48 weeks of
treatment)
Westland A, B, C,D HBeAg +, - e reduction in HBV DNA Multivariable analysis included 9
2003 after 48 weeks (269 predictors: age, ALT levels , HBV
events) DNA level and genotypes A to G
Ratio events: covariates > 10.
HBeAg status combined and not
adjusted for
Buti 2007 AversusD  Mixed group e virological response For Virological response, 10
of HBeAg + after 12 months (38 predictors — age, BMI, duration of
and - events), HBeAg loss Lamividune therapy, baseline
O serum ALT levels and HBV DNA

levels, gender, HBV genotype,
HBeAg status, cirrhosis,
treatment group (ADV
monotherapy or ADV+Lam
combination).

Ratio of events/covariates = 3.8
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9.3.4 HBeAg positive patients with CHB treated with lamivudine treatment

Five studies (Chien 2003, Kobayashi 2006, Suzuki 2003, Tseng 2008, and Yuen 2004) reported multivariable analyses of different genotypes for people

receiving lamivudine treatment. Multivariable analyses were conducted for efficacy outcomes and for resistance.

Four studies reported that the effect of genotype was not significant for the following outcomes:

e HBeAg seroconversion (Tseng 2008; “no significant differences between genotypes B and C)

e Virological breakthrough with YMDD mutations (Yuen 2004; p value = 0.95 for genotype B versus C)
e Breakthrough hepatitis during treatment (Kobayashi 2006; not significant for genotype B versus C)
e Emergence of resistance (Suzuki 2003; “not significant” for genotype B versus C, although 96% of patients had genotype C)

Two other studies are reported in forest plots in appendix G and in the GRADE tables below.

Table 58: Clinical evidence profile: Genotype B versus C

Complete response (Normal ALT level + loss of HBV DNA + seroconversion to anti-HBe) at 12 months

1 Cohort No no serious No serious No serious Multivariable 38/62
Chien  study serious inconsistency  indirectness  imprecision analysis (61.3%)
2003 risk of

bias®®
Resistance — emergence of resistance during treatment
1 Cohort No no serious Serious Serious Multivariable 11/38
Kobay study serious inconsistency indirectness  imprecision analysis (28.9%)
ashi risk of & i
2006 bias

(a) Ratio events/covariate = 8.6.
(b) Mixed HBeAg positivity
(c) Wide confidence interval crossing null.

5/20
(25%)

185/449
(41.2%)

OR 5.92
(1.61to
21.77)

HR 0.81
(0.41to
1.61)

414 more per
1000 (from 88
more to 629
more)

62 fewer per
1000 (from 216
fewer to 163
more)

MODER
ATE

LOW
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Table 59: Clinical evidence profile: Genotype A versus B

Resistance — emergence of resistance during treatment

1 Cohort Serious no serious Serious No serious Multivariable 12/15 11/38 HR 2.78 324 more
Kobay study i inconsistency indirectness  imprecision  analysis (80%) (28.9%) (1.08 to per 1000 LOW
ashi {b) 7.12) (from 19
2006 more to 623
more)

(a) Proportion of patients with genotype A is low (3%)
(b) Mixed HBeAg positivity

9.3.5 Patients with CHB treated with adefovir treatment

Three studies (Buti 2007, Westland 2003, Zeng 2008) reported multivariable analyses of different genotypes for people receiving adefovir treatment. The
studies all showed no significant independent effect of genotype, although no details were given.

The studies reported that the effect of genotype was not significant for the following outcomes:

e |Initial virological response (Zeng 2008; not statistically significant on univariate analysis between genotypes B and C in people who were HBeAg
positive)

e Virological response after 48 weeks (Westland 2003; no significant differences in response amongst genotypes A to D in people with mixed HBeAg
positivity)

e Virological response after 12 months (Buti 2007; no significant difference between genotypes A and D in people with mixed HBeAg positivity and
with lamivudine resistance)
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9.4 Economic evidence

Published literature

No relevant economic evaluations comparing genotyping testing to no genotyping testing were
identified.

New cost-effectiveness analysis

Note that this area was prioritised for new cost-effectiveness analysis.

The methods and results summary presented below is based on the drug treatment model which
was adjusted to include an analysis on genotyping. The full methods and results can be found in
appendix I.

Model Summary

In the model, the cost of genotyping was applied to the total cost of the most cost effective
treatment to see if this impacted which treatment would be considered cost effective overall. The
combined effectiveness of the two peginterferon interventions (peglFN and peglFN + LAM) was also
included based on genotype. The odds ratios and costs are included below.

The clinical review conducted for the question on genotypes of hepatitis B showed differences in the
effectiveness of peglFN in different Genotypes, it showed that, for people who are HBeAg positive,
the genotypes A and B produced better loss of e antigen than C and D. The odds ratios for the
effectiveness of peg IFN in the various genotypes for reduction in e antigen can be found in Table 60.

Table 60: Table of odds ratios for HBeAg loss with peg IFN compared between genotypes
Odds Ratios for HBeAg loss (end of 26 weeks follow up) comparing Genotypes on peg IFN (+ve)

Comparison of genotype OR LCI uci

A versus C 3.6 14 8.9
A versus B 1.79 0.45 7.14
A versus D 2.4 13 4.43
Odds Ratios for undetectable DNA (end of 26 weeks follow up) comparing Genotypes on peg IFN (-ve)
Cversus A 0.29 0.1 0.82
B versus A 0.63 0.21 1.88
D versus A 0.86 0.29 2.56

The different genotypes will be analysed for cost effectiveness and then if one treatment comes out

favourable compared to the others then the costs of genotyping will be added to the overall costs to
determine whether it would be cost effective to undertake the assays prior to treatment. The cost of
line probe assays can be found in Table 61.

Table 61: Cost of genotyping
Test Unit cost Source

Line probe assay £88 Expert opinion
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Results

The results of the analysis can be found in Table 62. The analysis showed that in spite of increased
costs from treating genotypes C and D, the sequence PeglFN leading to tenofovir followed by
tenofovir plus lamivudine is still cost effective in all the patients who have positive HBV. In patients
who are negative, the ICERs do vary. Meaning that in different genotypes the costs and outcomes
differ. In genotypes A and D the recommended first-line treatment would be entecavir followed by
tenofovir rather than peg interferon, but this difference is borderline. However the difference in
costs is greater and it remains unclear whether PeglFN should be used in these groups. On the basis
of this evidence it would be sensible to conclude that genotyping in negative patients might be cost

effective but genotyping in positive patients prior to treatment is not cost effective.

Table 62: Cost effectiveness of treatment strategies depending on genotype

Treatment strategy

Genotype A (+ve)
No treatment
Peg IFN > TDF > TDF + LAM

Peg + LAM > TDF > TDF + LAM
Genotype B (+ve)

No treatment
Peg IFN > TDF > TDF + LAM

Peg + LAM > TDF > TDF + LAM
Genotype C (+ve)

No treatment
Peg IFN > TDF > TDF + LAM

Peg + LAM > TDF > TDF + LAM
Genotype D (+ve)

No treatment

Peg IFN > TDF > TDF + LAM
Peg + LAM > TDF > TDF + LAM
Genotype A (-ve)

No treatment

ETV > TDF

Peg IFN > ETV > TDF
Genotype B (-ve)

No treatment

Peg IFN > ETV > TDF

Cost

£31,622.68
£43,794.34

£44,295.8

£31,622.68
£43,640.23

£44,136.02

£26,227.74
£41,185.41

£41,735.55

£26,227.74
£41,189.4

£41,739.7

£49,337.28
£57,514.94

£57,610.72

£49,337.28

£57,737.09

Hepatitis B (chronic): full guideline DRAFT (January 2013)

QALY

14.869

16.403

16.405

14.869

16.409

16.411

13.871

15.309

15.312

13.871

15.309

15.312

12.056

13.350

13.284

12.055

13.441

ICER

£7,933.62

£2,58,756.9

£7,801.872

£269,091.7

£10,401.22

£186,090.5

£10,404.6

£185,961.6

£6,313.98

Dominated

£2,416.14
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Treatment strategy

Peg IFN > TDF > TDF + LAM
Genotype C (-ve)

No treatment

Peg IFN > ETV > TDF

Peg IFN > TDF > TDF + LAM
Genotype D (-ve)

No treatment

ETV > TDF

Peg IFN > ETV > TDF

Cost

£59,245.23

£49,337.28
£57,912.80

£59,568.33

£49,337.28
£57,514.94

£57,651.91

QALY

13.444

12.055

13.633

13.636

12.054

13.349

13.336

ICER

£553,070.3

£1,402.3

£553,508.37

£6,313.98

Dominated

In Table 63 the cost of genotyping is added to the cost effective strategy, this is to
simulate the effects of genotyping to determine whether peg interferon treatment is cost
effective. It is possible to see that in genotypes A and D peglIFN becomes more cost
effective compared to no treatment. This shows that the difference in cost effectiveness
of peglFN between genotypes in negative population is marginal. The conclusion from this
is that use of genotyping may be cost effective. However, this is highly uncertain. The
scatter plot in Figure 5 demonstrates this clearly by showing the spread of Incremental
costs and effects compared between the two interventions: ETV > TDF and Peg IFN > ETV >
TDF in genotype A. This shows the variation in each probabilistic simulation.

Table 63: Adjusted costs to determine the cost effectiveness of genotyping in negative population

Treatment strategy
Genotype A (-ve)

No treatment

ETV > TDF

Peg IFN > ETV > TDF
Genotype B (-ve)

No treatment

Peg IFN > ETV > TDF

Peg IFN > TDF > TDF + LAM
Genotype C (-ve)

No treatment

Peg IFN > ETV > TDF

Peg IFN > TDF > TDF + LAM
Genotype D (-ve)

No treatment

ETV > TDF

Peg IFN > ETV > TDF

Adjusted total Cost

£49,337.28
£57,772.94
£57,610.72

£49,337.28
£57,995.09
£59,503.23

£49,337.28
£58,170.80
£59,826.33

£49,337.28
£57,772.94
£57,651.91

Hepatitis B (chronic): full guideline DRAFT (January 2013)

QALY

12.056
13.35
13.284

12.055
13.441
13.444

12.055
13.633
13.636

12.054
13.349
13.336

Adjusted ICER

£6,519.06
£2,457.88

£6,246.62
£502,713.33

£5,597.92
£551,843.33

£6,514.02
£9,310.00
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Figure 5: Results of Probabilistic analysis of the cost effectiveness of ETV > TDF compared with
Peg IFN > ETV > TDF in negative patients with genotype A.
Peg IFN > ETV > TDV
\"H
ETV>TDV
o Threshold: 20,000 per
QALY gained
: * '0 * + Incremental Cost

'-u,-; . Effectiveness
§ r T T T ! Ratio
] 038 06 06 038
£
£
g
2

Incremental QALYs
9.5 Evidence statements

9.5.1

Clinical evidence statements

For people who are HBeAg positive receiving pegylated interferon alfa:

e One study compared the effect of pegylated interferon alfa 2a versus lamivudine, and of
peginterferon plus lamivudine versus lamivudine, on HBeAg seroconversion after 48 weeks
treatment and 24 weeks follow up in a post-hoc subgroup analysis of people who had different
genotypes. There was no significant difference in the relative effects across the different
genotypes, or between A and non-A genotypes, but the evidence quality was low.

e Moderate and low quality evidence in two studies showed in multivariable analyses that
pegylated interferon is significantly more clinically effective in people with genotype A compared
with genotype C, either for HBeAg loss or for combined HBeAg loss/HBV DNA undetectable levels.

Hepatitis

B (chronic): full guideline DRAFT (January 2013)
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Moderate and very low quality evidence in two studies suggested that pegylated interferon is
more clinically effective in people with genotype A compared with genotype D.

Very low quality evidence in one study showed in multivariate analysis that there is no significant
difference between genotypes A and B in the effectiveness of pegylated interferon.

Moderate quality evidence for three studies showed in multivariable analyses that pegylated
interferon is significantly more clinically effective in people with genotype B compared with
genotype C, either for HBeAg clearance or for combined outcomes.

In people who are HBeAg negative receiving pegylated interferon:

One study compared the effect of pegylated interferon alfa 2a versus lamivudine, and of
peginterferon plus lamivudine versus lamivudine, on the combined response (HBV DNA <20,000
and ALT normal) after 48 weeks treatment and 24 weeks follow up in a post-hoc subgroup
analysis of people who had different genotypes. There was no significant difference in the
relative effects across the different genotypes for the comparison of pegylated interferon versus
lamivudine. However, there was a significant difference for pegylated interferon plus lamivudine
versus lamivudine, with the former being more clinically effective than lamivudine for all non-B
genotypes (low quality evidence), but the reverse being true for genotype B (very low quality
evidence).

Moderate quality evidence in one study showed in multivariable analysis that pegylated
interferon is clinically more effective in people with genotype C compared with genotype D, for
the outcome undetectable HBV DNA levels and normal ALT.

The same study showed in multivariable analysis that the combination of pegylated interferon
plus lamivudine was clinically more effective than pegylated interferon monotherapy in people
with genotype B, but the reverse was true in people with genotype D.

In people who are HBeAg positive and receiving lamivudine treatment:

Findings were mixed across studies conducting multivariable analyses comparing people with
genotypes B and C: moderate quality evidence in one study showed a significantly greater
combined response rate in people with genotype B, but there was no significant difference in
HBeAg seroconversion in another study (very low quality). Four studies with low quality evidence
suggested that virological breakthrough or emergence of resistance was not significantly different
between genotypes B and C.

Low quality evidence in one study in people with mixed HBeAg positivity suggested that people
with genotype A were significantly more likely to have emerging resistance than people with
genotype B, although there were few patients with genotype A.

In people treated with adefovir:

Low quality evidence in three studies suggested there was no significant difference in virological
response between people with genotype B versus C (one study) and A versus D (two studies)

9.5.2 Economic evidence statements

The Economic evidence shows that it is unlikely that genotyping is cost effective in HBeAg
positive patients however it is possible that it could be cost effective in negative patients but
there is a lot of uncertainty in this result and it is also not necessarily in keeping with the GDGs
assumptions about the efficacy of peglFN in negative populations.
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9.6 Recommendations and link to evidence

Recommendations

Relative values of
different outcomes

Trade off between
clinical benefits and
no benefits

Economic
considerations

25. Do not offer genotype testing to determine initial treatment in
people with chronic hepatitis B

HBeAg seroconversion
HBeAg loss
Undetectable HBV DNA

The GDG considered HBeAg seroconverision as the most important outcome for this
question. If HBeAg seroconversion is not achieved with interferon based treatment,
patients are considered non-responders.

Clinical evidence from multivariable analysis of cohort studies identifies whether
genotype is an independent predictor of response to treatment.

The evidence in people who are HBeAg positive suggests that genotype A may be
associated with a better response to pegylated interferon treatment (as measured
by undetectable HBV DNA and HBeAg loss) than genotypes C or D. One study of
pegylated interferon suggested no significant difference in response between
genotypes A and B.

However, a post-hoc subgroup analysis by genotype of the comparison of pegylated
interferon versus lamivudine showed no significant difference in effectiveness
between any of the genotypes, including genotypes A versus non-A.

Evidence from 3 studies suggested pegylated interferon is more effective in people
with genotype B versus genotype C.

In people who are HBeAg negative receiving pegylated interferon or peginterferon
plus lamivudine, the treatment was significantly more effective in people with
genotype C compared with genotype D.

A post-hoc subgroup analysis by genotype of the comparison of pegylated interferon
versus lamivudine showed no significant difference in effectiveness between any of
the genotypes. However, for the comparison of peginterferon versus lamivudine
versus lamivudine there appeared to be a significant reversal in the direction of
effect for genotype B compared to the other genotypes. This was regarded with
caution in view of small numbers and the non-randomised and post-hoc nature of
the comparisons.

Multivariable analysis in studies of HBeAg positive people being treated with
lamivudine had mixed conclusions; there may have been a better response in people
with genotype B compared with genotype C; there was no significant difference
between genotypes B and C for resistance, but there may have been more resistance
in genotype A compared with B. In people treated with adefovir, there were no
significant differences in virological response between genotypes B versus C or A
versus D.

The analysis from the model on the cost effectiveness of genotyping does not show
it to be cost effective in HBeAg positive patients. The use of genotyping can
therefore be ruled out on the basis that there is no substantial difference in the cost
effectiveness of treating different genotypes so genotyping would not make any
difference to the management of these patients.

In negative patients it may be cost effective to genotype patients, however the
probabilistic analysis reveals that there is massive uncertainty in this result. The GDG
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Quality of evidence

Other considerations

felt that in light of this uncertainty and because genotyping is not widely available or
regularly done, the increased investment in genotyping equipment for this indication
would not be a worthwhile use of NHS resources. Particularly because the use of
peglFN in negative patients is less clear and based on much poorer clinical data than
the positive patients.

Focussing on the evidence from multivariable analyses — the prognostic ability of the
various genotypes in people being treated with specific interventions - the quality
for this type of review was moderate to low mainly.

Two studies reported the preferred analysis — investigating the comparison of the
treatments for different genotype groups, however, the analysis in both instances
was a post-hoc subgroup analysis, which was regarded with caution. It would have
been preferable to have stratified by genotype and then randomise to treatments.

No studies were found for children.

The GDG felt that the prevalence of genotype highly depends upon country of origin
of the virus. For example, genotype B and C are more prevalent in people of Asian
family origin , whereas A and D are more prevalent in people of white European
origin.

The GDG noted that patients receiving treatment would be monitored for
effectiveness; therefore if pegylated interferon was found to be ineffective in any
patient, this would be picked up.

There may be additional circumstances that patients would like to find out their
genotype as a source of information and genotype testing could be offered, but this
is outside the scope of this guideline, which is concerned with whether genotyping
could affect treatment choices. There may also be additional prognostic reasons for
the clinician wishing for genotype testing to be carried out.
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10 Thresholds for treatment

10.1 Introduction

Decisions regarding hepatitis B treatment are usually made based on 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, alanine aminotransferase (ALT) levels, viral factors including serum HBV DNA
level, HBV genotype and HBV precore/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 revolutionised. A decade ago, non-PCR based assays with 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 LLOD around 1,000 copies/ml (~200 IU/ml). Real-time PCR
assays with LLOD of 10-30 IU/ml are now widely used for monitoring response to antiviral therapy.

In comparative studies of anti-viral potency we have used the Dakin formula ** 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®®° . . Support for lowering the ULN for ALT has
also derived from studies showing that CHB patients with ALT levels within the normal range defined
by diagnostic laboratories, can have inflammation and fibrosis on liver biopsy™ .

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 chronic hepatitis B
(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 cutoff levels for initiating treatment across
professional society guidelines differ®>"*" |

In patients who have not progressed to cirrhosis, decision regarding when to start treatment is
based on levels of ALT, HBV DNA and liver histology. Not all patients with CHB will have elevated
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***° . 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 fibrosis progression 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 immune clearance or
immune escape phase. Appropriate longitudinal follow-up is crucial in evaluating the starting point
for treatment. This includes the assessment of the severity of liver disease, measurements of viral
load, the incidence of co-infections with viruses such as hepatitis D, hepatitis C or HIV, and the
degree of liver necroinflammation and fibrosis.
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See also Chapter 7 ‘Assessment and referral’.

10.2 Review question: What are the thresholds (e.g. HBV DNA,
ALT levels) for starting treatment after initial diagnosis and
pre-therapeutic tests of CHB?

For full details see review protocol in Appendix C. The GDG's original question concerned referral to
specialist services, but they later revised the question 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:

e 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).

e 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 64: Predictor framework of review question

Protocol
Population Children, young people and adults with CHB infection
Predictive factor(s) e Thresholds of detectable HBV DNA

e Thresholds of normal or abnormal ALT levels
Outcomes Indication for management of CHB (treatment and further

investigations)

The following test outcomes were considered to represent indications for management:
e Histology

o Fibrosis on liver biopsy (F22 by METAVIR; or 3 or more on Knodell/Ishak)

o Inflammation on liver biopsy (Knodell index >1
e 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 IlU/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 upper limit of normal (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.
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10.3 Clinical evidence

We searched for studies examining different thresholds of HBV DNA and ALT for management of
CHB. Sixteen studies were identified and included in this review. The majority of the studies carried
out multivariable analyses; however, some did not report covariates included in the models.
Multivariable analyses allow the 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.

10.3.1 Adults with CHB infection in the immune tolerance phase (HBeAg positive, ALT
normal, HBV DNA levels high, liver biopsy normal)

Table 65: Summary characteristics of included studies

Study design Patient Characteristics Predictive factors Outcomes
Chu 2007 Immune-tolerance phase e Maximal ALT Hepatitis reactivation
levels during following HBeAg
Prospective HBeAg (+) patients with immune- seroconversion (defined as
N=133 normal ALT levels (O- clearance phase ~ >2xULN ALT + HBV DNA
5 A
Taiwan 361U/L) >1.4x10° copies/ml)

Majority were genotype B

10.3.1.1 Summary results

Thresholds: ALT

One prospective cohort study (Chu et al 2007) was conducted in 133 HBeAg positive patients with
normal ALT (<361U/L) (in the immune-tolerant phase). Cox proportional hazards multivariable
analysis was carried out based on variables that had p-values < 0.1 on univariate analysis; there
were 5 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 below 2 x ULN, were significantly associated with hepatitis reactivation
(defined as ALT >2xULN and HBV DNA >1.4x10° copies/ml) at a minimum of one year following
HBeAg seroconversion (mean follow up 5.8 years (SD 4.2)) (Table 66). 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 66: Thresholds of ALT levels for hepatitis reactivation during immune tolerance phase at a
minimum of 1 year follow up
Multivariable analysis*=

Threshold of ALT during HBeAg Hazard ratio (95% Cl) P value
positive (immune clearance) phase

<2 x ULN 1 (referent)
2-5 x ULN 2.75 (95%CI 0.89 to 8.47) 0.08
>5 x ULN 3.57 (95%Cl 1.22 to 10.46) 0.02

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

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

10.3.2.1

Summary characteristics of included studies

Table 67: Included studies in HBeAg negative patients in the inactive carrier phase

Included studies

Study design
Nakazawa 2011

Prospective
N=104
Japan

Chu 2010

Retrospective
N=250
Taiwan

Papatheodoridis
2008A

Retrospective
N=434
Greece

Lin 2007A

Prospective N=414
Taiwan

Montazeri 2010

Prospective N=132
Iran

Patient characteristics

HBeAg (-), HBeAb positive
with normal ALT levels
(<401U/L) for at least 6
months

HBeAg (-), anti-HBe (+),
persistently normal ALT
(£361U/L) at least once
every 6-12mo for 210y

HBeAg (-)

Inactive: persistently
normal ALT and HBV DNA
2,000-20,000 IU/ml

HBeAg (-), anti-HBe (+),
persistently normal ALT
(<40 and <30IU/L for men
and women) for >2y

Majority (~78%) genotype
B

HBeAg (-), anti-HBe (+),
persistently normal ALT
(<401U/L) for 12 mo

Majority Asians

Predictive factors

o ALT
e HBV DNA

Length of follow up: mean
6.4 years

e HBV DNA

(lowest limit of
detection =
200copies/ml)

e HBV DNA

(lowest limit of
detection = 400
copies/ml)

e HBV DNA

(lowest limit of detection =
100 copies/ml)

Length of follow up:
regular follow up >1 year
after enrolment.

e HBV DNA (lowest limit of
detection = 5.81U/ml)

e ALT

Length of follow up:
followed 3 months after
baseline liver biopsy

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes

Hepatic reactivation
(defined as >601U/L, or
at least >1.5xULN)

Active hepatitis
(defined as HBsAg (+),
anti-HBe (+),
persistently abnormal
ALT 2xULN, HBV DNA
>10" copies/ml)

Histological indication
for treatment

(grade =7 and/or stage
>, according to the
Ishak scoring)

High normal ALT (0.5-
1XULN)

Knodell scoring:

Histological disease
(defined as total HAI
score 25)

Significant fibrosis
(defined as stage >2)
Significant
inflammation (defined
as grade >4)

Page 133 of 564



N

O oo NOULL &~ W

10
11
12
13
14

15
16

17
18
19
20
21
22
23
24
25
26
27
28

DRAFT FOR CONSULTATION
Thresholds for treatment

Included studies

Study design Patient characteristics Predictive factors Outcomes
Park 2012B HBeAg negative; inactive e HBV DNA Viral reactivation (DNA
carriers or HBeAg negative a)<850 IU/ml over 2000 IU/ml and/or

chronic hepatitis b)>850 1U/ml ALT over 40 U/L)

Prospective o
(reactivation)

N=104
Korea e HBsAg levels
a)<850 IU/ml
e b)>850 1U/ml

10.3.2.2 Summary Results

Threshold: HBV DNA

One retrospective study (Chu et al 2010) was conducted in 250 asymptomatic HBeAg negative, anti-
HBe positive patients with persistently normal ALT (<36IU/L)(inactive carrier phase) to investigate
predictors of the presence of active hepatitis (persistently abnormal ALT 2xULN 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 <30IU/L in men and <191U/L in women and 43% of them had HBV
DNA levels >10,000 copies/ml (Table 68).

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 4 covariates but it was unclear how many patients had active hepatitis. Other
significant predictors were male gender and basal core promoter T1762/A1764.

Table 68: Thresholds of HBV DNA levels in anti-HBe positive carriers with HBV DNA >10*
copies/ml for active infection*

N=90 Adjusted OR (95%Cl) P value
HBV DNA levels

10*10° copies/ml 1.0

>10° copies/ml 21.5 (8.4-55.4) <0.0001

*multiple logistic regression — covariates gender, genotype C versus B, Basal core promoter.

Another prospective study (Lin et al 2007A) was conducted in 414 HBeAg negative/anti-HBe positive
carriers (majority with genotype B) who had persistently normal ALT (401U/L for men and 30 IU/L for
women) (inactive carriers) at least 2 years. Multivariable logistic regression analysis was conducted
based on 8 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 0.5-1xULN).

Table 69: Results of a multivariable analysis of HBV DNA levels with high-normal ALT (0.5-
1xULN) status at follow up

OR (95%Cl) P value
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OR (95%Cl) P value
HBV DNA level
<4logl10 1.0 (referent)
>4logl0 1.83 (1.07-3.13) 0.027
Age
<30years 1
30-39 years 2.43 (95%CI 1.18 to 5.03) 0.016
40-49 years 4.22 (95%Cl 1.99 to 8.93) <0.001
> 50 years 4.06 (95%Cl 1.69 to 9.78) 0.002

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

Other significant predictors were: male gender and age over 30 years (Table 69),

Another prospective study (Montazeri et al 2010) was conducted in 132 HBeAg negative, anti-HBe
positive patients (majority Asians) with persistently normal ALT (<40IU/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 70) 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 log IU/ml). There were 3 covariates, so the ratio
of events/covariates is more than 10 for each outcome.

Table 70: Thresholds of HBV DNA for identifying histological disease, based on the Knodell
scoring system*
Adjusted OR (95%Cl)

HBV DNA (log10 Total score Pvalue Necro P value Fibrosis P value
1U/ml) (HAI) 25 inflammation (stage=2) (n=40,
(n=50, 38%) (grade 24) 30.3%)

(n=53, 40.2%)

<2.9 (4,467 copies) 1.0 1.0 1.0

>2.9 5.43(2.4-12.3) <0.000 3.47 (1.58-7.47) 0.02 4.23(1.81-9.85)  <0.0001
1

*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%Cl 0.89 to 4.38).

The study also followed 132 patients for a median of 57 months (range 18 to 106); 61 patients had a
repeat biopsy. Unadjusted odds ratios for an increase from baseline in total HAI of 22 were:

e Change from baseline in HBV DNA above versus below the median of 2.67 log IU/ml: OR 4.65
(95%Cl 1.5 to 14.6)

e Increase from baseline of HBV DNA log score of 21 unit: OR 4.53 (95%Cl 1.2 to 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 et al 2011)in 104 asymptomatic HBeAg negative carriers with

persistently normal ALT (<401U/L) found that hepatitis reactivation (ALT 2601U/L or 21.5xULN)
occurred in 13.5% of the patients (n=14) during a mean follow up time of 6.4 years. Multivariable
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analysis showed that a threshold of HBV DNA >100,000 copies/ml was significantly related to future
hepatitis reactivation, and there were 2 covariates. This was still a small number of events, so likely
to be at high risk of bias.

Table 71: Thresholds of HBV DNA for future hepatitis reactivation*

Hazard ratio (95%Cl) P value
HBV DNA (log10 copies/ml)
<5 (n=93) 1.0
>5 (n=11) 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-naive patients with chronic
HBV infection (HBsAg positive for at least 6 months); patients were HBeAg negative/anti-HBe
positive, 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 people 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) had an OR of 14.90 (95% CI 5.00 to
44.41), p<0.001; there were 31 events. HBsAg (log 1o IU/ml) was also a significant predictor. The
quality of the study was rated as at moderate risk of bias.

Table 72: Thresholds of HBV DNA for future hepatitis reactivation*®

Odds ratio (95%Cl) P value
HBV DNA (log10 copies/ml)
<850 1U/ml (n=73) 1.0
> 850 IU/ml (n=31) 14.90 (95% CI 5.00 to 44.41) 0.01

* Multivariable logistic regression analysis
Threshold: ALT

One prospective study (Montazeri et al 2010) in 132 HBeAg negative, anti-HBe positive patients with
persistently normal ALT (<40IU/L) for 12 months (in inactive carrier phase) only reported univariate
analyses: the threshold of ALT levels at 23 1U/I 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 based on the observed median values of the data.

A prospective study (Nakazawa et al 2011) of 104 asymptomatic HBeAg negative carriers with
persistently normal ALT (<401U/L) (in inactive carrier phase) examined the association between high
normal ALT versus low normal ALT and future hepatitis reactivation (ALT =60I1U/L or =1.5xULN).
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 21-401U/ml could
significantly identify patients who experienced quicker future hepatitis reactivation (Table 73). 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 73: Thresholds of ALT for future hepatitis reactivation*
Hazard ratio (95%Cl) P value
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Hazard ratio (95%Cl) P value
ALT (IU/L)
<20 (n=60) 1.0
21-40 (n=44) 18.43 (95%Cl 2.38 to 142.7) <0.005

* Multivariable Cox proportional hazards regression analysis — covariates are HBV DNA and ALT

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

10.3.3.1 Summary characteristics of included studies

Table 74: Included studies in HBeAg positive patients
Study design Population e Outcomes
Lai 2007 HBeAg (+), o ALT levels: Fibrosis (defined as stage 2-4
Retrospective ~ With HBVDNA ) persistently normal (<401U/L) by METAVIR)
. b)1-1.5xULN
N=193 copies/ml ¢)>1.5xULN Significant inflammation

Further subgroups: (defined as grade 2-3)

USA Low normal (0-251U/L)
High normal (26-401U/L)

Kumar 2008 HBeAg (+) e ALT levels Significant fibrosis (defined as
Prospective a) persistently normal (<401U/L) F>2)/ inflammation (Knodell
>50% b) Persistently elevated ALT index)
N=1387 genotype D (>401U/L)
India c) Intermittently elevated ALT
(>401U/L)

10.3.3.2 Summary results
Threshold ALT

A retrospective cross-sectional study (Lai et al 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 4 covariates but the number of events was unclear in this population.

Patients were divided into 3 ALT groups: persistently normal (< 1 x ULN), ALT 1 to 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 75). 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.

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 137 of 564



O 00 NOUL &~ W

10

12
13
14
15
16
17
18
19
20
21

22
23

24
25
26
27
28
29
30
31

32

DRAFT FOR CONSULTATION
Thresholds for treatment

Table 75: Thresholds of ALT levels for identifying significant fibrosis and inflammation (Lai et al

2007)*
Significant fibrosis Multivariable OR (95% Cl) P values
ALT group Increase in ALT group 1.77 (95%Cl 1.02 to 3.07) 0.04
Significant inflammation
ALT group Increase in ALT group 1.89 (95%Cl 1.08 to 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%Cl
1.01 to 1.14) per year.

A prospective cohort study (Kumar et al 2008) included 603 asymptomatic HBeAg positive patients
who had been followed for at least 1 year. Patients were divided into 3 categories: those who had
persistently normal ALT levels (at least 3 ALT values <40IU/L in the previous year and normal at the
last follow up); those with intermittently elevated ALT (at least 3 ALT values >40 IU/L at any time
during the previous year) and persistently elevated ALT (at least 3 ALT values > 40I1U/L during the
previous year and elevated at the last follow up or on starting treatment. Categorisation 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.

e 39.7% of those with persistently normal ALT had fibrosis stage >2;
e 65.1% of those with persistently or intermittently elevated ALT (>401U/L) had fibrosis stage
2.

Table 76: Distribution of fibrosis stages in persistently normal and persistently/intermittently
elevated ALT levels

HBeAg (+) F22 (n=360) F<2 P value
Persistently/intermittently elevated ALT (>40IU/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%Cl 1.72 to 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 5 factors significant on univariate analysis and there were 360/603 patients with fibrosis
levels of F2 and above. Further details are given in section 10.3.5.
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10.3.4 Adults with CHB infection in the immune escape phase (HBeAg negative, ALT
elevated or fluctuating, HBV DNA levels moderate, liver biopsy — active
inflammation)

Study design

Papatheodoridis
2008A

Retrospective
N= 434
Greece

Lai 2007

Retrospective
N=193
USA

Kumar 2008

Prospective N=
1387

India

Lee 2011

Retrospective
N=136
Taiwan

Patient
characteristics

HBeAg (-)

Active: elevated ALT
and detectable HBV
DNA

HBeAg (-), with HBV
DNA >10,000
copies/ml

HBeAg (-)

>50% genotype D

HBeAg (-)

10.3.4.1 Summary characteristics of included studies

Predictive factors

e HBV DNA

(lowest limit of detection
=400 copies/ml)

o ALT levels

a) Persistently normal
(<401U/L)

b) 1-1.5xULN

c) >1.5xULN

Further subgroups:

Low normal (0-251U/L)

High normal (26-40I1U/L)

o ALT

a) persistently normal
(<401U/L)

b) Persistently/ intermittently
elevated ALT (>401U/L)

Length of follow up:
e >] year

e HBV DNA >20,000 IU/ml
e HBV DNA >1,000,000 IU/ml
e ALT >80 IU/L

Outcomes

Histological indication for
treatment

(grade 27 and/or stage 2,
according to the Ishak
scoring)

Significant fibrosis (stage 2-
4 by METAVIR)

Significant inflammation
(grade 2-3)

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

Significant fibrosis (defined
as 22 on Ishak scoring
system)

Significant inflammation
(Ishak grade >7)

10.3.4.2 Summary results

Thresholds: HBV DNA

A retrospective study (Papatheodoridis et al 2008A) was conducted in 399 treatment naive HBeAg
negative patients with detectable HBV DNA and elevated ALT (on at least 2 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). 333/399 patients showed
histological indication for treatment and the proportion was lowest in those with HBV DNA <2,000
IU/ml (10.5%). Multivariable logistic regression analysis based on at least 3 covariates, indicated that
the threshold of HBV DNA of 200,0001U/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 77).
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Table 77: Thresholds of HBV DNA levels for histological indication for treatment (Ishak grading
score 27 and/or stage 22)*

Frequency, (%) Adjusted OR(95%Cl)

(N=399) P value
HBV DNA (1U/ml) Trend <0.001
80-<2,000 42 (10.5) 1 (referent)
2,000 to <20,000 63 (15.8) 1.6 (95%CI 0.6 to 4.2) 0.30
20,000 to <200,000 91 (22.8) 2.2 (95%Cl 0.9 to 5.4) 0.098
>200,000 203 (50.9) 4.9 (95%Cl 2.0 to 11.6) <0.001
Abnormal ALT on 2.1 (95%Cl 1.1 to 4.2) 0.037
the day of
biopsy(>40 IU/L)
Age, years Trend <0.001
<30 1 (referent)
30to 44 2.9 (95%Cl 1.3 to 6.4) 0.008
45 to59 10.5 (95%Cl 4.3 to 25.8) <0.001
> 60 years 20.5 (95%Cl 6.6 to 63.4) <0.001

*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).

Subgroup of patients with persistently normal ALT

In an additional group of 35 treatment naive HBeAg negative patients with detectable HBV DNA
(2,000-20,000 1U/ml) and persistently normal ALT, it was found that 82.9% (29/35) of those with
HBV DNA 2,000-20,0001U/ml showed histological indication for treatment (Ishak grading =7 and/or
stage 22 by liver biopsy).

Table 78: Distribution of fibrosis according to HBV DNA level among a subgroup of patients with
persistently normal ALT based on the 401U/L cut off and the updated cut off criteria

HBeAg (-) HBV DNA <5 log copies HBV DNA <4 log copies
<40I1U/L (n=75) M: <30IU/L <401U/L M: <301U/L

F: <191U/L (n=52) F: <191U/L
(n=27) (n=19)

n with liver biopsy 29 (38.7%) 12 (44.5%) 9(17.3%) 4 (21%)

Any fibrosis, n (%) 15 (51.7) 8 (66.7) 6 (66.7) 2 (50)

Inactive liver disease (HAI <3 23 (79.3) 9 (75) 7 (77.8) 3(75)

and fibrosis stage <1), n (%)

Active liver disease (HAI >3 6 (20.7) 3 (25) 2(22.2) 1(25)

and fibrosis stage >2), n (%)

A retrospective study (Lee 2011) of 136 treatment-naive patients with chronic HBV infection (HBsAg
positive), who were negative for HBeAg for at least 6 months and had elevated serum ALT (=40U/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 22 on Ishak scoring system; cut
off >20,000 IU/ml) and hepatic necro-inflammation (Ishak grade >7; cut off >10° IU/ml) in
multivariable analysis. Raised ALT (>80U/L) was also associated with necro-inflammation in
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multivariable analysis. The study is of moderate quality (retrospective; appropriate multivariable
analysis).

Table 79: Thresholds of HBV DNA levels for identifying significant fibrosis and inflammation (Lee

2011)*
Significant fibrosis Multivariable OR (95% Cl) P values
HBV DNA level >20,000 versus < 20,000 1U/ml 4.60 (95%Cl 1.39 to 15.17) 0.012
Significant inflammation
HBV DNA level > 10° versus <10° IU/ml 3.21 (95%Cl 1.26 to 8.17) 0.014
ALT level >80 IU/L versus < 80 IU/L 9.92 (95%Cl 1.21 to 81.63) 0.033

*Multivariable logistic regression model adjusted for BMI, AST and platelets.

Thresholds: ALT

A prospective study (Kumar et al 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 3
categories: those who had persistently normal ALT levels (at least 3 ALT values <40IU/L in the
previous year and normal at the last follow up); those with intermittently elevated ALT (at least 3
ALT values >40 IU/L at any time during the previous year) and persistently elevated ALT (at least 3
ALT values > 40IU/L during the previous year and elevated at the last follow up or on starting
treatment. Categorisation 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.

e 13.8% of those with persistently normal ALT had fibrosis stage >2;

e 19.2% of those with persistently normal ALT, defined by the updated cut off criteria (M:
30IU/L; F: 191U/L) (N=26), had fibrosis stage >2;

e 63.9% of those with persistently or intermittently elevated ALT (>40I1U/L) had fibrosis stage
>2.

Table 80: Distribution of fibrosis stages according to different ALT groups, based on the 401U/L

cut off
HBeAg (-) F>2 F<2 P value
Persistently/ intermittently elevated ALT (>40 1U/L) (n=634) 405 (63.9) 229 (36.1)
Persistently normal ALT (<40 IU/L) (n=58) 8(13.8) 50 (86.2) <0.001

This gives an unadjusted odds ratio of 11.05 (95%Cl 5.15 to 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 5 factors significant on univariate analysis and there were 360/603 patients with fibrosis
levels of F2 and above. Further details are given in section 10.3.5.

A retrospective cross-sectional study (Lai et al 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 4 covariates but the number of events was unclear in this population.
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Patients were divided into 3 ALT groups: persistently normal (< 1 x ULN), ALT 1 to 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 2F2) 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.

10.3.5 Summary characteristics of included studies in mixed HBeAg adults with CHB

infection,

Table 81: Included studies in mixed HBeAg patients

Study design
Chen 2010B
Retrospective

N=228
China

Lai 2007

Retrospective
N=193
USA

Kumar 2008

Prospective
N=1387
India

Seo 2005

Retrospective N=64
Japan
Malik 2011

Cross-sectional N=140
UK

Patient
characteristics

Mixed HBeAg status

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

Mixed HBeAg status

>50% genotype D

Mixed HBeAg status

Mixed HBeAg status

Predictive factors

o ALT
a)Normal ALT (<1xULN)

b)Slightly elevated ALT
(>1xULN but <2xULN)

e HBV DNA
a)<100,000 copies/ml
b)>100,000 copies/ml

e ALT levels

a) Persistently normal
(<401U/L)

b) 1-1.5xULN

c) >1.5xULN

Further subgroups:
Low normal (0-251U/L)
High normal (26-401U/L)
o ALT

a) persistently normal
(<401U/L)

b) Persistently/

intermittently elevated ALT
(>401U/L)

Length of follow up:
2] year
e HBV DNA
Various cut-off levels

e Viral load: HBV DNA level
>6 log

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes

Scheuer scoring:

Significant fibrosis
(defined as stage >2)

Significant
inflammation (defined
as grade >2)

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

Significant
inflammation (defined
as grade 2-3)

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

Classification as inactive
carrier or reactivation
phase

Significant fibrosis
(modified Ishak scoring
system: 0-2 defined as
mild disease, 3-4
moderate disease, 5-6
severe disease)
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Study design Patient
characteristics

Goébel 2011 Mixed HBeAg status

Retrospective N=253
Germany

Zheng 2012 Mixed HBeAg status

Cross-sectional N=13637
people without risk
factors for liver disease
(derivation cohort for
new definition of ULN
ALT.

Same 13637 people plus
3523 people with
chronic hepatitis B plus
5598 with non-alcoholic
fatty liver disease
(NAFLD)

10.3.6.1 Thresholds: HBV DNA

Predictive factors

e ALT (normal; 1-2 x ULN; >
2 x ULN)

Defining the new upper
limit of normal in the group
(n=13637) without risk
factors for liver disease:
95™ percentile of ALT 35.2
IU/Lin 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.

Outcomes

Significant fibrosis
(Desmet/Scheuer score
>F2)

Significant
inflammation (grade
>G2)

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

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

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 6 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 22) (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 82: Significant fibrosis or inflammation according to HBV DNA levels*

Significant fibrosis

HBV DNA <100,000 copies/ml (n=56)
>100,000 copies/ml (n=56)
Significant inflammation

HBV DNA <100,000 copies/ml (n=46)

>100,000 copies/ml (n=37)

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Multivariable OR (95% Cl) P values

1 0.936
1.03 (95%Cl 0.48 to 2.23)

0.73 (95%CI 0.36 to 1.52) 0.405

*Multivariable logistic regression model adjusted for ALT, age, HBeAg positivity, hepatitis B positive family
history, inflammation grade
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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 et al 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 210,000 copies/ml was
significantly associated with significant fibrosis (Knodell scoring). Patients were divided into 3
categories: those who had persistently normal ALT levels (at least 3 ALT values <40I1U/L in the
previous year and normal at the last follow up); those with intermittently elevated ALT (at least 3
ALT values >40 IU/L at any time during the previous year) and persistently elevated ALT (at least 3
ALT values > 40IU/L during the previous year and elevated at the last follow up or on starting
treatment. Categorisation 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 5 factors significant on univariate analysis; 773 patients had significant fibrosis. This
outcome was considered to be at low risk of bias.

Table 83: Results of a multivariable analysis of HBV DNA levels for identifying significant fibrosis

Significant fibrosis (F>2) Adjusted OR (95% ClI) P values
Baseline HBV DNA

<10,000 copies 1.0

210,000 copies 1.86 (95%Cl 1.18 to 2.92) 0.007
Age / years

<30 1

30-39 0.93 (95%Cl 0.70 to 1.25) 0.640
40-49 1.13 (95%Cl 0.82 to 1.57) 0.447
250 1.66 (95%Cl 1.13 to 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 et al 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 log copies/ml (10° copies/ml) was 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 et al 2011) of 140 adult treatment-naive patients with chronic HBV
infection (HBsAg positive for more than 6 months) examined whether viral load (HBV DNA level >6
log) 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 negative patients; there were 74
patients with HBV DNA levels above 6 log10 copies and all the HBeAg positive patients were above
this level. The study reported that HBV DNA at a threshold of 6 log10 copies was not significant, but
did not give any odds ratios.

A retrospective study (Gobel et al 2011) of 253 adult treatment-naive patients with chronic HBV
infection (HBsAg + for >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.
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A cross-sectional study (Zheng et al 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 13637 people plus 3523 people 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% Cl) 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).

10.3.6.2 Thresholds: ALT

One retrospective study (Lai 2007) was conducted in 192 patients (with about 50% HBeAg positive)
with HBV DNA 210,000 copies/ml and persistently normal ALT (<40IU/L) (inactive carriers); 18% of
patients in the normal ALT group had significant fibrosis (22). 62% and 78% of patients with
>1.5xULN (N=107) had significant fibrosis and necro-inflammation, respectively (Table 25).

When the normal ALT group was further categorised as low normal (0-25IU/L) (n=20) and high
normal (26-401U/L) (n=39), 5% of patients with low normal ALT had significant fibrosis, compared to
25% with high normal ALT (Table 26).

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 84: Distribution of fibrosis or grade of necro-inflammation according to different ALT
thresholds (Lai et al 2007)

Significant fibrosis (F2-4) Significant inflammation (A2-3)
Normal ALT levels 18% 34%
1-1.5xULN 34% 54%
>1.5xULN 62% 78%

Table 85: Distribution of fibrosis or grade of necro-inflammation stratified by normal ALT
subgroups (Lai et al 2007)

Significant fibrosis (F2-4) Significant inflammation (A2-3)
Low normal ALT group(0-25 5% 20%
/1)
High normal ALT group (26-40 25% 41%
1U/L)

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 (1xULN) and mildly elevated ALT
levels (>1-<2xULN) had significant fibrosis (stage >2) (Scheuer scoring) respectively (Table 86). The
definition of ULN used in this study was not specified and there was inadequate information on
patients’ characteristics.
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Table 86: Distribution of fibrosis or grade of inflammation according to different ALT thresholds

Significant fibrosis (stage Significant inflammation (grade
>2) 22)

Normal ALT (€1xULN) (n=141) 47 (33.3%) 67 (47.5%)

Slightly elevated ALT (>1xULN but 77 (41.4%) 97 (51.7%)

<2xULN)

(n=187)

A prospective study (Kumar et al 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
>401U/L was significantly associated with significant fibrosis (Knodell scoring).

Table 87: Thresholds of ALT for significant fibrosis *

Sig. fibrosis (F22) Adjusted OR (95% Cl) P value
ALT group

<40IU/L persistently normal 1.0

>401U/L persistently/ intermittently elevated 4.3 (95%Cl 2.87 to 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 naive) (240 HBeAg negative and
183 HBeAg positive) investigated baseline measurements of serum HBV DNA in predicting future
HBsAg seroclearance, defined as HBsAg level <0.031U/ml. Multivariable Cox proportional hazards
analysis based on at least 4 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 88: Cox regression analysis — predictive models for HBsAg future spontaneous
seroclearance

Multivariable analysis*=

Predictive factors (at baseline) Hazard ratio (95% CI) P value
HBV DNA

>5 log10 copies/ml 1.0

< 5 logl10 copies/ml 0.94 (0.66-1.35) NS

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

10.3.7 Summary result findings in children with CHB infection

No relevant studies have been identified.

Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 146 of 564



DRAFT FOR CONSULTATION
Thresholds for treatment

10.4 Summary table of evidence

The evidence is summarised 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.

Table 89: Summary table of evidence
HBV DNA and ALT thresholds

HBeAg positive
Immune-tolerance  ALT >5 x ULN (361U/L) — future hepatitis reactivation

e e HR3.57 (95%Cl 1.22 to 10.46) for ALT > 5 ULN versus <2 ULN
e HR 2.75(95%Cl 0.89 to 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%Cl 1.69 to
11.36)]
HBeAg negative HBV DNA for predicting future active CHB (all had multivariable analyses):
Inactive carriers e >10° copies/ml versus 10°-10° copies/ml for predicting active CHB (persistently
abnormal ALT 2xULN and HBV DNA >10,000 copies/ml):
0 OR 21.5(95%Cl 8.4 to 55.4) (high risk of bias)
e >5]ogl0copies/ml versus <5log10 copies/ml for reactivation (ALT >60IU/L or
>1.5XULN):
o HR 3.43(95%Cl 1.14 to 10.31); (high risk of bias)
e >4logl0 versus <4log10 copies/ml for high normal ALT (0.5-1 x ULN):
0 OR 1.83(95%Cl 1.07 to 3.13); risk for <10* copies/ml (high risk of bias)
e >850 IU/ml (4500 copies/ml) versus < 850 IU/ml for reactivation (DNA >2000
IU/ml and ALT > 40 1U/L):
o OR14.90 (95% CI 5.00 to 44.41) (moderate risk of bias)
e >29]ogl0 versus <2.9 logl0 copies/ml:
o for future fibrosis: OR 5.43 (95%Cl 2.4 to 12.3); (moderate risk of bias)
o for future necroinflammation: OR 3.47 (95%CI 1.58 to 7.47); (moderate risk of
bias)
o for future HAI>5: OR 5.42(95%Cl 2.4 to 12.3); (moderate risk of bias)
ALT for predicting future active CHB
e 21-401U/I versus <20 IU/I for future reactivation (ALT =60IU/L or >1.5xULN):
o HR 18.43 (95%Cl 2.38 to 142.7) (high risk of bias)
[Age for predicting reactivation:
e 30-39 years versus <30 years: OR 2.43 (95%Cl 1.18 to 5.03) (high risk of
bias)
e >36 years versus <36 years for identifying fibrosis: OR 1.98 (95%Cl 0.89 to
4.38) (moderate risk of bias)]
HBeAg positive ALT for predicting current fibrosis and inflammation
Immune active e Increase in ALT group (e.g. normal ->1-1.5 - >1.5 ULN:
phase o For significant fibrosis: OR 1.77 (95%Cl 1.02 to 3.07) in multivariable analysis

(high risk of bias)

o For significant inflammation: OR 1.89 (95%Cl 1.08 to 3.29) in multivariable
analysis (high risk of bias)
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HBV DNA and ALT thresholds
e >40 IU/I persistently/intermittently (over 3 measurements) versus < 40 1U/| for
significant fibrosis:
o Unadjusted OR 2.84 (95%Cl 1.72 to 4.69); risk for <40 1U/I =40% (29/73) (high
risk of bias)

[Age: continuous variable per year for significant fibrosis: OR 1.072 (95%Cl 1.013 to
1.136) (high risk of bias)

HBeAg negative HBV DNA levels for predicting current fibrosis
ir:mune EScape e Categorical comparison of DNA levels for Ishak fibrosis (moderate risk of bias),
phase

o >200,000 IU/ml versus <2000 IU/ml : OR 4.9 (95%Cl 2.0 to 11.6)

o 20,000 to <200,000 IU/ml versus <2000 IU/ml : OR 2.2 (95%Cl 0.9 to 5.4)
o 2,000 to <20,000 IU/ml versus <2000 IU/ml: OR 1.6 (95%Cl 0.6 to 4.2)
o

Study 2:  >20,000 IU/ml versus <20,000 IU/ml: OR 4.60 (95% Cl 1.39 to
15.17), for 5/21 (24%) in below threshold group; Ishak scoring system
(moderate risk of bias)

(reactivated)

e Categorical comparison of DNA levels for necro-inflammation:

o >10’versus <10° copies/ml: OR 3.21 (95% Cl 1.26 to 8.17), for 11/66 (17%) in
below threshold group (moderate risk of bias)

ALT levels for predicting current fibrosis
e >40 IU/l versus <40 IU/I:

o Abnormal ALT on day of biopsy (Ishak score): OR 2.1 (95%Cl 1.1 to 4.2)
(moderate risk of bias)

e 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)
e unadjusted odds ratio: 11.05 (95%Cl 5.15 to 23.72), risk for normal ALT levels =
14% (8/58)
ALT for predicting necro-inflammation
e >80 IU/L versus < 80 IU/L: OR 9.92 (95%Cl 1.21 to 81.63) (high risk of bias)

[Age: 30-44 years versus <30 years for predicting current fibrosis (Ishak score): OR
2.9 (95%Cl 1.3 to 6.4) (moderate risk of bias)
Mixed HBeAg HBV DNA as a predictor of current fibrosis:

status e >6logl0 copies/ml versus < 6 log10 copies/ml: not significant on multivariable
analysis but no numbers (high risk of bias)

e >100,000 copies/ml versus <100,000 copies/ml:
o OR1.03 (95%Cl 0.48 to 2.23) (moderate risk of bias)
o OR1.86(95%Cl 1.18 to 2.92) (low risk of bias)

HBV DNA as a predictor of current inflammation:
e >100,000 copies/ml versus <100,000 copies/ml:

o ORO0.73 (95%Cl 0.36 to 1.52) (moderate risk of bias)
ALT as a predictor of current fibrosis:

e > 40 IU/L persistently/intermittently (over 3 measurements) versus < 40 1U/L
(persistently normal over 3 measurements):

o OR 4.3 (95%Cl 2.87 to 6.45) (low risk of bias)
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HBV DNA and ALT thresholds

[Age for predicting current fibrosis:

e 30-39 years versus <30 years: OR 0.93 (95%Cl 0.70 to 1.25) (low risk of bias)
e 40-49 years versus <30 years: OR 1.13 (95%Cl 0.82 to 1.57)

e >5( years versus <30 years: OR 1.66 (95%Cl 1.13 to 2.45)]

(a) <Insert Note here>
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10.5 Economic evidence

Published literature

No published cost-effectiveness analyses were identified.

New cost-effectiveness analysis

This area was not prioritised for original cost-effectiveness modelling.

Economic considerations

When considering the most appropriate threshold at which a patient requires further assessment or
treatment, it is important to consider both the costs and quality of life associated with treating a
greater number of patients than is necessary as well as the costs and quality of life associated with
excluding those who may benefit from treatment. In other words, it is important to consider the
trade-off between setting too inclusive and too exclusive threshold. Any increased costs (in terms of
inappropriate treatment) must be justified by the benefits of identifying those who may have been
inappropriately managed.
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10.6 Evidence statements

10.6.1 Clinical evidence statements

10.6.1.1 Adults with CHB infection

One study 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 in comparison
with levels below 2 x ULN; intermediate levels (2 to 5 x ULN) were not significant. The evidence was
moderate quality. Age above 40 years in comparison with below 40 years was also a significant
independent predictor.

Five studies investigated independent predictors of future active hepatitis in people who were
HBeAg negative 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 below20 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 evidence quality was low.

Two studies investigated predictors of current fibrosis in people who were HBeAg positive in the
immune active phase. One showed an increase in ALT group to 1-1.5 xULN 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 low quality. Age, as a continuous variable, was an independent
predictor (low quality evidence).

Two studies investigated predictors of current fibrosis in people who were HBeAg negative in the
immune escape phase: both 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 necro-inflammation (moderate quality). For ALT as
predictors, 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 evidence). Age above 30 years was a significant independent predictor in one study
(moderate quality).

In two studies in people with mixed HBeAg status, HBV DNA levels above 100,000 copies/ml (20,000
IU/ml) had conflicting results, one showed this threshold was an independent predictor of current
fibrosis, the other did not (moderate quality evidence). An ALT threshold of 40 IU/L was a significant
independent predictor (persistently or intermittently above the threshold on at least 3 occasions)
compared with persistently normal (high quality 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 evidence).

There was no evidence in children.

10.6.2 Economic evidence statements

No published cost-effectiveness analyses were identified.
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10.7 Recommendations and links to evidence

Recommendations

Relative values of different
outcomes

Trade off between clinical
benefits and harms

26. Offer antiviral treatment to adults aged 30 years and older
who have HBV DNA >2000 IU/ml and abnormal ALT (230 in
males and 219 in females) on 2 consecutive tests conducted 3
months apart

27. Offer antiviral treatment to adults who have HBV DNA >20,000
IU/ml and abnormal ALT (230 in males and 219 in females) on 2
consecutive tests conducted 3 months apart regardless of age
or the extent of liver disease

28. Offer antiviral treatment to adults with cirrhosis regardless of
HBeAg status, HBV DNA and ALT levels

Children, young people and adults with chronic hepatitis B
compensated liver disease

29. Offer antiviral treatment if there is evidence of significant
fibrosis (METAVIR 2F2 or Ishak stage 23) or abnormal ALT (230
IU/ml for males and 219 IU/ml for females) on 2 consecutive
tests conducted 3 months apart

The presence of an immune reactive phase evident by HBV DNA replication
and hepatitis, leading to significant fibrosis (defined as METAVIR stage >F2)
were considered the most important outcomes, as these patients are at the
greatest risk of progression to cirrhosis, decompensation, liver failure and
hepatocellular carcinoma. Therefore, these patients should be assessed and
treated if necessary.

The evidence review is concerned with determining which patients should be
offered antiviral treatment, based on the patient’s HBV DNA and ALT levels,
and which patients have no need of treatment at that stage of their disease.
High levels of these predictive factors either indicate that a patient in an
inactive phase is likely to change sooner to a more active phase or that the
patient has underlying fibrosis that needs treatment to prevent further liver
disease. The objective of the review was to determine the thresholds of HBV
DNA and ALT that discriminate between people requiring treatment and
people who do not. Therefore all the analyses reported are based on the
relative likelihood of biochemical reactivation (defined as rising ALT) or fibrosis.
Results from multivariable analyses are summarised in order to determine the
independent predictor thresholds.

The evidence is reported by phase of hepatitis B, but the GDG considered the
wider picture across all phases when determining thresholds for initiation of
treatment.

The most evidence for HBV DNA thresholds was in the HBeAg negative inactive
carrier phase and it was found that thresholds for HBV DNA as low as 4200
IU/ml could still discriminate between people with and without risk of
biochemical reactivation of hepatitis B. On the other hand, HBV DNA levels
below 20,000 IU/ml were not significant predictors of fibrosis in people in the
immune escape phase and sometimes not in a mixed population. The GDG
decided that it was preferable to treat at a lower threshold in order to avoid
development of advanced liver disease (avoiding false negatives), but to
monitor the patients effectively. There are currently two thresholds in current
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Economic considerations

Quality of evidence

Other considerations

use, 20,000 and 2000 IU/ml and the GDG decided to recommend the latter.

A relatively small minority of mainly HBeAg positive people also requiring
treatment are those with necroinflammation or fibrosis on biopsy with HBV
DNA >20,000 IU/mL and abnormal ALT.

Generally, ALT levels above 1 x ULN were significant predictors of fibrosis, but
a more rigorous threshold described in one of the best studies was that of
being persistently or intermittently above the 40 IU/L threshold on at least
three occasions. The GDG stated that this was particularly important when ALT
levels are fluctuating and used this threshold for all phases. The GDG decided
to recommend the more recent definition of ULN (30 IU/L for men and 19 IU/L
for women) in preference to 40 IU/L.

Age as a predictor was not reported widely in these studies, but where it was
included in multivariable analyses, the lowest age threshold was 30 years.
People above 30 years were at greater risk of having underlying fibrosis or
were at risk of progressing to a more active phase. Therefore, the GDG decided
to recommend differently for people above and below this age threshold.

The GDG considered the costs, efficacy and availability of non-invasive tests for
patients with CHB. The GDG stated that if:

The ALT level was persistently abnormal over two tests at a level of >301U/ml
for men and >19I1U/ml for women and/or

The HBV DNA level was persistently 22000 IU/ml

This would represent the most cost effective threshold for treatment. The GDG
thought that the cost of testing all patients at this threshold would be justified
by the increase in quality of life and reduction in mortality associated with
prompt and early initiation of appropriate treatment. They agreed that based
on the review of the clinical evidence in chapter 4 on diagnostic test accuracy,
transient elastography represents the most clinically and cost-effective non-
invasive test for people with CHB.

The evidence reviewed was restricted to prospective and retrospective studies
investigating predictors either for future reactivation or for existing fibrosis.
Most studies reported multivariable analyses and these were used wherever
possible and assessed for quality. Studies reporting unadjusted or univariate
analyses were regarded as being at high risk of bias and potentially
confounded. Some studies had few events and were regarded as at high risk of
bias. The retrospective studies were considered less reliable than prospective
studies because of risk of recall bias. The studies reported different thresholds
and had different definitions of outcome, particularly for reactivation, but an
important consideration was consistency across the studies. Generally, the
evidence quality was low or moderate.

No studies were found for children in relation to HBV DNA and ALT thresholds
indicating the need for further investigation. However, the GDG considered
that the thresholds of 2,000 IU/ml for HBV DNA levels and abnormal ALT level
(=30 for men and 219 for women) for adults with CHB could be extrapolated
for children with chronic hepatitis B.

The GDG concluded that the original question posed on what were the
thresholds to indicate referral to specialist services was not the correct one.
Because of the complexity of the anticipated serological results of the tests
done in primary care, the GDG agreed that all CHB patients should be referred
to a specialist for assessment of liver disease.

What the thresholds determine are when a further assessment of liver disease
and fibrosis is required through either noninvasive or invasive methods or for
when antiviral treatment should begin, and this, the group believed was best
undertaken within a specialist service. However the group agreed the results
for the outcomes of indication for treatment or further investigation provided
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information to inform recommendations.

Although the evidence on thresholds was reviewed by phase of hepatitis B, the
GDG took into consideration the evidence across all phases when determining
treatment thresholds.

Evidence on age as a predictor was extracted from the studies in this review if
it was reported. We did not search for evidence on this predictor, but there
was sufficient evidence to support the recommendation.

These recommendations were based on the evidence reviewed and on the
experience and opinion of the GDG.
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11 Antiviral therapies

11.1 Pharmacological therapies

11.1.1 Introduction

The ultimate goal of the pharmacological treatment of chronic hepatitis B (CHB) is to prevent liver
fibrosis, cirrhosis, hepatic failure and hepatocellular carcinoma. 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 synthesises 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. Normalisation of
serum ALT is the main biochemical measure that acts as a proxy for the resolution of
necroinflammation in the liver. The main virologic 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)-alfa and lamivudine were recommended for the treatment of chronic hepatitis B in
the 1990’s (TA96). During the last 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 anti-viral 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’ viral relapse is common when NUCs are
discontinued thus a long duration and often lifelong therapy is required with 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 co-existing 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 10" virions being produced per day and a
mutational rate of 10 substitutions per base per cycle’®. This means that up to 10'®** 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)®® . 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 *. 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 virologic breakthrough. This breakthrough of
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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.

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 ***°. Once drug resistance mutations
have developed they are archived within the virus population and will re-surface if the same, or a
cross-reacting, drug is re-introduced.

11.1.2 Overview 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 naive (first
line 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-naive 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 on two outcomes — the proportion of patients with
undectable HBV DNA and the proportion of patients achieving HBeAg seroconversion - have been
conducted, comparing treatments across both reviews. Full details on the NMA is in appendix J

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 results of the NMAs
are are used in the de-novo health economic models described in Appendix H and I.

The health economic model evaluates the cost-effectiveness of switching to different monotherapy
and combination nucleos(t)ide treatments, usually after a prescribed course of peg-IFN or following
the development of drug resistance to initial NA therapy.

The objective of treating people with CHB is to prevent the progression of liver disease to
decompensated cirrhosis and liver failure, to hepatocellular carcinoma and to death. The 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.
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Generally there is very little evidence from trials on the effect of drug treatments on the incidence of
advanced liver disease, hepatocellular carcinoma and death, and so various markers are used as
surrogate outcomes: undetectable levels of HBV DNA, HBeAg seroconversion and ALT normalisation.
These outcomes have been examined in trials at the end of 12 months treatment and also after a
follow up period on or off treatment following seroconversion in order to determine whether the
virus re-activates. The reviews also examine whether or not people become drug resistant and
examine adverse drug events.

The evidence is presented firstly as head-to-head (or “pairwise” or “direct”) comparisons of all pairs
of interventions, and then the results of a network meta-analysis are given.

The direct evidence is divided into the following sections and sub-sections:
11.Antiviral monotherapies in adults and children (2-16 years old) infected with CHB
12.Antiviral combination therapies in adults and children (2-16 years old) infected with CHB

13.Antiviral sequential therapies (add-on or switching monotherapies) in adults and children (2-16
years old) infected with CHB (section 11.1.5.1)

14.Antiviral therapy (monotherapies and combination therapies) in CHB adults and children co-
infected with hepatitis delta or C virus (section 11.1.2)

All evidence is presented separately for people who are HBeAg positive and negative, and the
evidence is further stratified into nucleos(t)ide naive, and lamivudine resistant populations.

11.1.3 Antiviral monotherapies, combination therapies and sequential therapies in
adults infected with CHB

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 6: Monotherapies, combination therapies and sequential treatments for HBeAg positive
treatment-naive adults with CHB infection
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2a N=543)
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Figure 7: Monotherapies, combination therapies and sequential treatments for HBeAg negative

adults with CHB infection
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Figure 8: Monotherapies, combination therapies and sequential treatments for Lamivudine-
resistant HBeAg positive adults with CHB infection
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Adefovir
N=286)
Switch lamivudine + n=1 (Lim 2012) N=90
adefovir to entecavir +
adefovir
Adefovir Lamivudine Adefovir + lamivudine

* three armed study

Figure 9: Monotherapies, combination therapies and sequential treatments for Lamivudine-
resistant HBeAg negative adults with CHB infection

Adefovir
Lamivudine

Adefovir + lamivudine n=2 (Rapti 2007 N=42+
Vassiliadis 2010 N=60)

Switch lamivudine to n=1 (Akyildiz 2007) N=54
adefovir only
Switch lamivudine + n=1 (Aizawa 2010) N=29
adefovir to adefovir
only

Adefovir Lamivudine Adefovir + lamivudine

Figure 10: Monotherapies, combination therapies and sequential treatments for previously
Lamivudine-treated (some resistant) mixed HBeAg positive and HBeAg negative adults
with CHB infection

Switch lamivudine to adefovir n=1 (Hann 2010) N=18

Overlap lamivudine + adefovir for three months then
adefovir monotherapy

Figure 11: Monotherapies, combination therapies and sequential treatments for co-infected
adults with CHB infection

Pegylated n=1 (Wedemeyer
Interferon a 2001A) N=59
2a
Tenofovir n=1 (Peters 2006)
N=52
Placebo n=1 (Niro 2005)
N=31
Pegylated n=1 (Wedemeyer n=1 (Wedemeyer
Interferon a 2001A) N=61 2001A) N=60
2a + adefovir
Interferon n=1 (Canbakan 2006)
alfa-2b plus N=26
lamivudine
Adefovir Lamivudine Pegylated Interferon Interferon alfa-2b

a2a
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1 Figure 12: Monotherapies, combination therapies and sequential treatments for adults with
2 decompensated CHB infection
Placebo
Entecavir n=1 n=1 n=1
(Liaw (Liaw2011A)* (Liaw2011A)*
2011)
Telbivudine n=1 (Chan 2012)
N=232
Tenofovir
n=1
(Liaw2011A)*
Adefovir  Lamivudine Tenofovir Tenofovir +

emtricitabine

3 * 3 arm trial
4
5 Figure 13: Monotherapies, combination therapies and sequential treatments for children with
6 CHB infection
Placebo or no n=1 n=1 n=1
treatment (Jonas (Sokal (Jonas
2008) 1998) 2002)
N=173 N=149 N=288
IFN a + LAM n=1 (Dikici n=2
then LAM 2004* (Dikici
alone N=122) 2002
N=32
and
Dikici
2004*
N=120)
Lam then IFN n=1 (Dikici
o + LAM then 2004*
LAM N=122)
Interferon nn=1
a2a + LAM (Ozgenc N=1
2004) (Kansu
N=63 2006)
N=177
IFN a 2b +
LAM (12 =l
months) (Dikici
2001)
N=57
ADF IFa LAM Lam Interfero LAM
2a/2b thenIFN na2b+ then
a+LAM LAM (6 IFN-a
then months) 2a+
LAM LAM
7 Dikici 2004 3-armed trial total n=182
8 11.1.4 Review question: In people with CHB, what is the clinical and cost effectiveness
9 of pharmacological monotherapies and combinations in achieving remission of
10 the activity of CHB?
11 Table 90: Protocol
Protocol
Population Children (2-16years), young people and adults with chronic hepatitis B virus
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Protocol

infection

Intervention e Interferon/Pegylated alpha-interferon 2a/2b (will be tested as a

monotherapy intervention only for children)
e Tenofovir
e Entecavir
e Adefovir
e Lamivudine
e Telbivudine
e Emtricitabine (in combination with tenofovir)

Comparison ¢ Intefon/Pegylated alpha-interferon (2a and 2b)

e Tenofovir

e Entecavir

e Adefovir

e Lamivudine

e Telbivudine

e Emtricitabine (in combination with tenofovir)
® Placebo or no treatment

Outcomes e Log reduction of HBV DNA

e Proportion of people with undetectable serum hepatitis B virus DNA
e Proportion of people with with ALT normalisation

e Proportion of people with with HBeAg loss and/or seroconversion

e Proportion of people with with HBsAg loss and/or seroconversion

e Quality of life measures (EQ-5, SF-35, liver disease specific)

e Proportion of people withdrawn due to adverse events

e Incidence of resistance

Note: 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 —180microg once a week, reduced to 135 microg if patients have CrCL
less than 30 mL/min

Pegylated alpha-interferon 2b — in combination treatments 1.5 micrograms per kilogram body weight, or
on its own at 0.5 or 1.0 micrograms/kg

Tenofovir — 245mg once daily

Entecavir - Compensated liver disease not previously treated with nucleoside analogues, adult over 18
years, 500 micrograms once daily; compensated liver disease with lamivudine-resistant chronic
hepatitis B, 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

Searches were conducted for systematic reviews of randomized clinical trials (RCTs) and RCTs
comparing the effectiveness of monotherapies and combinations as interventions for achieving the
remission of chronic Hepatitis B for children, young people and adults with chronic Hepatitis B. 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
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RCTs of pegylated interferon a-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.

11.1.4.1

Summary characteristics of included studies

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 91: Monotherapies and combination therapies for HBeAg positive treatment-naive adults
with CHB infection

Comparison

Included
studies (N=)

Nucleoside naive population

Adefovir versus
placebo

Lamivudine
versus placebo

Lamivudine
versus placebo

Lamivudine
(100mg dose
only) versus
placebo

Lamivudine
versus placebo

Lamivudine
versus placebo

Entecavir versus
adefovir

Entecavir versus
lamivudine

Entecavir versus
lamivudine

Entecavir versus

Marcellin 2003

(N=338)

Dienstag 1999
(N=137)

Yao 1999
(N=429)

Lai 1998
(N=215)

Schiff 2003
(N=175)

Liaw 2004
N=651

Leung 2009
(N=65)
Chang 2006
N=715

Ren 2007
N=42
Yao 2007A

Setting

Multicentre,
International (incl
N America,
Europe, Australia
and SE Asia)

USA (34 centres)

China

South east Asia

Multinational

Multinational

Asia

Multicentre;
international
(incl. Europe, N
and S America,
Asia, Australia)

China

Multicentre;

Study population

Treatment naive and
previously treated with IFN-
alpha (24%)

Treatment naive

Unclear whether the study
was based on treatment naive
or previously treated
population

Treatment naive and
previously treated people (but
not LAM treated during the
last 6 months)

Hepatitis B e antigen (HBeAg)
positive chronic hepatitis B
who had failed interferon
therapy previously

Largely HBeAg (+) (58%)
patients with histologically
confirmed cirrhosis or
advanced fibrosis (98% Asian)
(without evidence of liver
decompensation)

Nucleos(t)ide naive adults

99% HBeAg positive;
Treatment naive and
previously treated (16%)
adults

Nucleoside analogue naive

Mixed population: HBeAg (+)

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes:
times reported
and thresholds

End of 48 weeks

End of 52 weeks
and 16 weeks
follow up

End of 12 weeks

End of 52 weeks

End of 52 weeks

End of follow up
mean 32
months of
treatment

End of 48 weeks

End of 48 weeks

End of 48 weeks

End of 48 weeks
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Comparison
lamivudine

Entecavir versus
lamivudine

Entecavir plus
tenofovir versus
entecavir

Lamivudine (52
weeks) versus
Interferon alpha
2a/2b (placebo
8 weeks then
IFN 16 weeks)
versus
lamivudine 8
weeks then Lam
+ IFN 16 weeks

Lamivudine
(N=272) versus
pegylated alpha
2a (N=271)
versus
Pegylated alpha
2a + LAM
(N=271)

Telbivudine
versus adefovir

Telbivudine
versus entecavir

Telbivudine
versus entecavir

Telbivudine
versus
lamivudine

Telbivudine
versus

Included
studies (N=)
N=519

Shindo 2009A
N=68

Lok 2012-11-22
N=379

Schalm 2000

Lam N=82; IFN
N=69 and
IFN+Lam N=75

Lau 2005
N=814

Chan 2007
N=90

Suh 2010
N=44

Zheng 2010
N=131

Liaw 2009 and
Lai 2007 (52
weeks)

N=921

Hou 2008 A
N= 290

Setting
China

Japan

Multicetnre;
international

Multicentre (51
centresin 15
countries)

Multicentre;
international (67
sitesin 16
countries)

16 outpatient
clinics in HK,

Australia, Canada,

France, Korea,
Singapore,
Taiwan, Thailand
the USA

Multicentre;
Korea

China

Multi centre (112
centresin 20
countries)

China

Study population

and (-)

(largely positive; >85%);
nucleos(t)ide naive adults;
reported separately

Mixed population: HBeAg (+)
and (-) (largely positive;
>85%); nucleos(t)ide naive
adults

70% HBeAg +; treatment
naive

Mixed population: HBeAg (+)
and (-) (largely positive; 99%);
not treated with IFN or
antiviral in the last 6 months

Treatment naive and
previously treated people
(12% prior IFN and 13% prior
LAM treatment)

Treatment naive

Treatment naive

Nucleos(t)ide naive Chinese
people

Nucleos(t)ide naive people

Nucleos(t)ide naive people

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes:
times reported
and thresholds

End of 22 weeks

End of 96 weeks
treatment

End of 52 weeks
treatment and
week 64 (follow
up)

End of 48 weeks
and 24 weeks
follow up

End of 52 weeks

End of 12 weeks
of treatment

End of 24 weeks

52 weeks and
End of 104
weeks

End of 52 weeks
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Comparison
lamivudine

Telbivudine +
lamivudine
(N=41) vs
telbivudine
(N=44) vs
lamivudine
(N=19)

Tenofovir
versus adefovir

Emtricitabine +
tenofovir versus
tenofovir

Adefovir +
lamivudine
versus

lamivudine

Interferon alpha
2a/2b +
lamivudine
versus
interferon alpha
2a/2b

Interferon alpha
2a + lamivudine
versus
interferon alpha
2a

Interferon alpha
2b + lamivudine
versus
interferon alpha
2b

Interferon alpha
2b + lamivudine
versus
lamivudine

Interferon alpha
2a /2b +
lamivudine
versus
lamivudine

Interferon alpha

Included
studies (N=)

Lai 2005
N=104

Marcellin 2008
N=266 (Study
103)

Berg 2010
N=105

Sung 2008
N=115

Cindoruk 2002

(IFN alpha,
9MU)

N=100

Ayaz 2006

(IFN alpha 23, 9
MU)

N=68

Yalcin 2003
(IFN a2b, 10
MU)
N=49

Jang 2004 —
long term
therapy

(IFN alpha,
5MU)

N=83
Yuki 2008

(IFN alpha, 6
MU)
N=64

Barbaro 2001

Setting

International

Multicentre;
international (106
clinical sites in 15
countries)

International
multi-centre

International
multicentre

Turkey

Turkey

Turkey

Korea

Japan

Italy

Study population

Nucleos(t)ide naive people

Majority Nucleos(t)ide naive
people

(4.5% previously treated
people with nucleos(t)ides)

Mixed population of HBeAg
(+) and (-) (largely positive
(>70%)); 58% of the sample
had previous LAM use

Nucleos(t)ide naive adults

Treatment naive

Treatment naive

Treatment naive

Unresponsive to IFN alpha 2b
treatment

Perinatally transmitted people
with genotype B and C.

Mixed HBeAg (+) and (-)
people — largely HBeAg (+).
Small % previously treated
with IFN.

Some were non-responders to

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes:
times reported
and thresholds

End of 52 weeks

End of 48 weeks

End of 48 weeks

End of 52 weeks
and 104 weeks
treatment

End of 6 months
treatment and 6
months follow

up

End of 1 year
treatment and 6
months follow

up

End of 1 year
treatment and
min. 1 year
follow up

6,12, 24 and 36
months follow

up

End of 1 year
treatment

At 24/52 weeks
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Comparison

2b + lamivudine
(24 weeks)
versus
lamivudine (52
weeks)

Lamivudine (24
weeks) +
interferon a 2b
(16 weeks from
week 9) versus
placebo (52
weeks)

Lamivudine (24
weeks) +
interferon a 2b
(16 weeks from
week 9) versus
lamivudine (52
weeks)

Peg Interferon
alpha 2b +
lamivudine
versus
lamivudine

Peg Interferon
alpha 2b +
lamivudine
versus peg IFN
alpha 2b

Included
studies (N=)
(IFNa2b)
N=151

Schiff 2003
N=119

Schiff 2003
N=182

Chan 2005
(Chan 2005A
long term
follow up study)

N=100

Janssen 2005
N=307

Setting

Multinational

Multinational

Hong Kong, China

Multinational

Study population
previous treatment with
IFNa2b.

4-5% in each group had
cirrhosis at baseline

Hepatitis B e antigen (HBeAg)
positive chronic hepatitis B
who had failed interferon
therapy previously

Hepatitis B e antigen (HBeAg)
positive chronic hepatitis B
who had failed interferon
therapy previously

Treatment naive people

Some people had received
previous IFN (21%) or
lamivudine (13%) therapy

Mixed ethnicity

Outcomes:
times reported
and thresholds
treatment and
12 months
follow up

At 52 weeks

At 52 weeks

At end of 52
weeks
treatment, 24
weeks follow up
and long term
follow up (mean
117 weeks for
combination
therapy and 124
weeks for
monotherapy)

At end of 52
weeks
treatment and
26 weeks follow

up

Table 92: HBeAg positive or negative or mixed population lamivudine refractory or resistant
patients with chronic hepatitis B

Comparison

Entecavir versus
placebo

Included
studies (N=)

Yao 2007
N=145

Setting

China (5 centres)

Study population

Mixed population: HBeAg (+)

and (-) (largely positive; 90%);

previously treated with
lamivudine with 42% of the
sample with lamivudine
resistance

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes:
times reported

End of 12 weeks
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Comparison

Adefovir +
Lamivudine
versus Adefovir
versus
lamivudine

Lamivudine +
adefovir versus
lamivudine +
placebo

Lamivudine +
adefovir versus
lamivudine +
placebo

Lamivudine +
adefovir versus
adefovir

Included
studies (N=)
Peters 2004
N=39

Perrillo 2004
N=95

Perillo 2011
(follow up study
of Perrillo 2004)

N=116
Vassiliadis 2010

Setting

International
multi-centre

International
multi-centre

International
multi-centre

Greece

Study population

Lamivudine resistant HBeAg
positive

Some patient were previously
treated with lamivudine

Lamivudine resistant HBeAg
positive

Previously treated with
lamivudine

Lamivudine resistant

Previously treated with
lamivudine

Lamivudine resistant HBeAg
negative

Outcomes:
times reported

End of 48 weeks
treatment

End of 52 weeks
treatment:

Additional 52
weeks
treatment

12, 24, 36 and
48 months of
treatment

Table 93: Monotherapies and combination therapies for HBeAg negative people with chronic

Hepatitis B
Included
Comparison studies (N=)
Adefovir versus  Hadziyannis
placebo 2003
N=185

Lamivudine
versus placebo

Entecavir versus
lamivudine

Entecavir versus
lamivudine

Tassopoulos
1999

N=125
Chan 2007c
N=139

Lai 2006
N=638

Yao 2007A

Setting

Multicentre,
International
(incl. Canada,
Europe, Israel,
Australia, Taiwan
and Singapore)

Multinational

Hong Kong and
China

Multicentre;
international
(incl. Europe,
Middle East, Asia,
Australia, N and S
America)

Multicentre;
China

Study population

Treatment naive
and previously
treated with IFN-
alpha (41%)

Treatment naive
and previously
treated people

Treatment naive
people

Outcomes
End of 48 weeks

End of 24 weeks

Outcomes reported at the
end of 104 weeks and 6

months post-treatment

follow up

Nucleoside
analogue naive
people

Mixed
population:
HBeAg (+) and (-)
(largely positive;
>85%);
nucleos(t)ide
naive adults;

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes reported at the
end of 48 weeks

End of 48 weeks
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Comparison

Lamivudine
versus
pegylated
interferon-alpha
versus
Pegylated
interferon-alpha
+ lamivudine

Telbivudine
versus
lamivudine

Telbivudine
versus
lamivudine

Tenofovir
versus adefovir

Interferon alpha
2b + lamivudine
versus
lamivudine

Interferon alpha
2b + lamivudine
versus
lamivudine

Interferon alpha
+ lamivudine
versus
lamivudine

Interferon alpha
2a + lamivudine
versus
lamivudine

Pegylated
interferon alpha
2a + adefovir
versus
pegylated

Included
studies (N=)

Marcellin 2004
N=537

Hou 2008 A
N=44

Lai 2007 (same
study as Liaw
2009)

N=446

Marcellin 2008
N=375 (Study
102)

Akarca 2004
N=80

Economou 2005

Santantonio
2002 N=50

Yurdaydin 2005

Piccolo 2008

Setting

Multicentre; 54
sitesin 13
countries

China

Multi centre (112
centres in 20
countries)

Multicentre;
international (106
clinical sites in 15
countries)

Turkey

Multicentre;
Greece

Italy

Turkey

Italy

Study population
reported
separately

Treatment naive
and a minority
previously treated
people

Nucleos(t)ide
naive people

Nucleos(t)ide
naive people

Predominantly
White and Asian
Minority
previously treated
people

Minority had
received previous
interferon but
nucleos(t)ide
analogue naive

Some (around
50%) previously
treated with IFN;
none had
received other
antivirals

Some (around
40%) previously
treated with
interferon

Treatment naive

HBeAg negative

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes

End 48 weeks and 24 weeks
follow up

End of 52 weeks

Outcomes reported at the
end of 52 weeks and 104
weeks

Outcomes reported at the
end of 48 weeks

24 weeks of randomised
therapy, then interferon
stopped in combination
group; follow up up to 96
weeks (both groups still on
lamivudine through 96
weeks)

Outcomes reported at end
of 24 months of treatment
and 6 months follow up
afterwards

Outcomes reported at end
of 12 months of treatment
and 6 months follow up

12 months treatment

End of treatment at 48
weeks and follow up 24
weeks later
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Comparison
interferon alpha
2a

Pegylated
interferon alpha
2b + lamivudine
versus
pegylated
interferon alpha
2b

Pegylated
interferon alpha
2b + lamivudine
versus
pegylated
interferon alpha
2b

Included

studies (N=) Setting
Kaymakoglu Turkey
2007 N=48

Papadopoulos Greece

2009 N=126

Study population

HBeAg negative

HBeAg negative

Outcomes

End of treatment at 48
weeks and follow up 24
weeks later

End of treatment at 48
weeks and follow up 24
weeks later

Table 94: Monotherapies and combination therapies for people with chronic Hepatitis B

coinfected with hepatitis delta virus or HIV

Comparison

Included

studies (N=) Setting

Nucleos(t)ide naive population

Interferon
alpha- 2a versus
no treatment

Interferon alpha
-2b versus no
treatment

Peginterferon
alfa-2a plus
adefovir versus
adefovir versus
peginterferon
alfa-2a

Interferon alfa-
2b plus
lamivudine
Versus
interferon alfa-
2b

Interferon alfa-
2a plus
lamivudine
versus

Farci 1994
N=42

Rosina 1991
N=61

Wedemeyer

N=31

Canbakan 2006
N=26

Yurdaydn 2008
N=26

not stated
2011 (abstract only)

Study population

HBV and HDV
coinfection

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes

Outcomes reported at the
end of 48 weeks and at 6
months, 32 months and 12
years follow up.

Threshold <400 copies/ml

Outcomes reported at the
end of 12 months and after
12 months follow up

Outcomes reported at the
end of 48 weeks and after
24 weeks follow up

Outcomes reported at the
end of 48 weeks and at 96
weeks follow up

Outcomes reported at end
of 12 months and 6 months
follow up
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Comparison
lamivudine

Lamivudine
versus placebo

Included
studies (N=)

Niro 2005

Setting

Italy and
Germany

Study population

HBV and HDV

coninfected, most

HBeAg negative

Outcomes

End of 52 weeks
randomised treatment

Table 95: Monotherapies and combination therapies for children with chronic Hepatitis B

Comparison

Adefovir versus
placebo

Lamivudine
versus placebo

Interferon alpha
2b versus no
treatment

Interferon alpha
2a + lamivudine
versus

Interferon alpha
2b + lamivudine

Interferon alpha
2b + lamivudine
for 6 months
versus
Interferon alpha
2b + lamivudine
for 12 months

Included
studies (N=)
Jonas 2008
N=173

Jonas 2002
N=288

Sokal 1998
N=149

Ozgenc 2004
N=63

Dikici 2001
N=57

Setting
USA and Europe

North America,
South America
and Europe

Belgium, France,
Canada, and the
United States

Turkey

Turkey

Study population

Predominantly
White and Asian
children; around
50% previously
treated

Predominantly
White and Asian
children; around
45% no response
to previous
treatment with
interferon

Predominantly
White children;
no antivirals in
last 12 months

Ethnicity not
stated

Ethnicity not
stated

Hepatitis B (chronic): full guideline DRAFT (January 2013)

Outcomes

Outcomes reported at the
end of 48 weeks’ treatment:
HBV DNA, ALT,
seroconversion

Outcomes reported at the
end of 52 weeks’ treatment:
HBV DNA, ALT,
seroconversion

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

Outcomes reported at the
end of 6 months
combination treatment then
6 months lamivudine alone:
HBV DNA, ALT, HBeAg
clearance and anti-HBe
seroconversion, Anti-HBs
seroconversion

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
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11.1.4.2

Nucleos(t)ide naive adults with HBeAg positive CHB
Comparison of adefovir versus placebo

Table 96: Adefovir versus placebo - clinical study characteristics and clinical summary of findings

Marcellin 1RCT No serious No serious No serious No serious 3.57 (1.64)
2003 limitations inconsistenc  indirectness  imprecision
y

% of people with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks treatment)

Marcellin 1 RCT No serious No serious No serious No serious 36/171 (21.1%)
2003 limitations inconsistenc  indirectness  imprecision
y
% of people with HBeAg loss (assessed at the end of 48 weeks treatment)
Marcellin 1RCT No serious No serious No serious No serious 41/171
2003 limitations inconsistenc  indirectness  imprecision  (24%)
y

Error! No text of specified style in document.

0.98 (1.32)

0/167 (0%)

17/161
(10.6%)

Peto OR
9.08 (4.55
to 18.10)

RR 2.27
(1.35to
3.83)

Pharmacological monotherapies and combination therapies in achieving remission of the activity of CHB infection for HBeAg positive adults

HBV DNA reduction (log10 copies/mL) (assessed at the end of 48 weeks treatment)

MD 2.59 HIGH
higher (2.27
to 2.91

higher)

210 more HIGH
per 1000

(from 150

more to 270

more)

134 more HIGH
per 1000

(from 37

more to 299

more)
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% of people with HBeAg seroconversion (assessed at the end of 48 weeks treatment)

Marcellin 1 RCT- double No serious No serious No serious Serious 20/171 9/161 RR 2.09 61 more per MODERATE
2003 blinded limitations inconsistenc  indirectness  imprecision  (11.7%) (5.6%) (0.98 to 1000 (from
y (@) 4.46) 1 fewer to
193 more)
% of people with ALT normalisation (assessed at the end of 48 weeks treatment)
Marcellin 1 RCT- double No serious No serious No serious No serious 81/168 26/164 RR 3.04 323 more HIGH
2003 blinded limitations inconsistency  indirectness  imprecision  (48.2%) (15.9%) (2.07 to per 1000
4.47) (from 170
more to 550
more)

% of people with histologic improvement (assessed at the end of 48 weeks treatment)

Marcellin 1 RCT- double No serious No serious No serious No serious 89/168 41/161 RR 2.08 275 more HIGH
2003 blinded limitations inconsistenc  indirectness  imprecision  (53%) (25.5%) (1.54 to per 1000
y 2.81) (from 138
more to 461
more)

@confidence interval is consistent with two clinical decisions; no appreciable harm or benefit, appreciable benefit

®cConfidence 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 97: Lamivudine versus placebo - clinical study characteristics and clinical summary of findings

% of patients with undetectable HBV DNA (<1.6 pg/ml) at end of treatment

4: Dienstag RCT  serio no serious no serious no serious none 380/606 37/2 RR4.63 460 more per 1000
1999, Lai 3 usl inconsistency indirectness imprecision (62.7%) 92 (3.37to (from 300 more to 679  MODERATE
1998, (12. 6.36) more)
Schiff 7%)
2003, Yao
1999
% of patients with undetectable HBV DNA (<1.6 pg/ml) at end of treatment - 52 week treatment
3: Dienstag RCT  serio no serious no serious no serious none 110/313 23/1 RR3.14 255 more per 1000
1999, Lai s usl inconsistency indirectness imprecision (35.1%) 93 (2.08 to (from 129 more to 447 MODERATE
1998, (11. 4.75) more)
Schiff 2003 9%)
% of patients with undetectable HBV DNA (<1.6 pg/ml) at end of treatment - 12 week treatment
1: Yao RCT serio no serious no serious no serious none 270/293 14/9 RR6.52 781 more per 1000
1999 usl inconsistency indirectness imprecision (92.2%) 9 (4.01 to (from 426 more to MODERATE
(24. 10.6) 1000 more)
1%)
Loss of serum HBeAg (end of treatment)
4. RCTs serio no serious no serious no serious none 104/606 23/2 RR2.5 119 more per 1000
Dienstag usl inconsistency indirectness imprecision (17.2%) 89 (1.64 to (from 51 more to 225 MODERATE
1999, Lai (8%) 3.83) more)
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1998,
Schiff
2003,
Yao 1999
Loss of serum HBeAg (end of treatment) - 52-week treatment
3: RCTs serio no serious no serious no serious none 81/322 18/1 RR2.85 171 more per 1000
Dienstag usl inconsistency indirectness imprecision (25.2%) 95 (1.76 to (from 70 more to 333 MODERATE
1999, Lai (9.2 4.61) more)
1998, %)
Schiff
2003
Loss of serum HBeAg (end of treatment) - 12-week treatment
1: Yao RCT serio no serious no serious serious2 none 23/284 5/94 RR1.52 28 more per 1000
1999 usl inconsistency indirectness (8.1%) (5.3 (0.6to (from 21 fewer to 154 LOW
%) 3.89) more)
HBeAg seroconversion (end of treatment)
4. RCTs serio no serious no serious no serious none 81/595 20/2 RR2.02 71 more per 1000
Dienstag usl inconsistency indirectness imprecision (13.6%) 86 (1.27 to (from 19 more to 156 MODERATE
1999, Lai (7%) 3.23) more)
1998,
Schiff
2003,
Yao 1999
HBeAg seroconversion (end of treatment) - 52-week treatment
3: RCTs serio no serious no serious no serious none 52/311 14/1 RR2.25 91 more per 1000
Dienstag usl inconsistency indirectness imprecision (16.7%) 92 (1.28 to (from 20 more to 214 MODERATE
1999, Lai (7.3 3.93) more)
1998,
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Schiff %)

2003

HBeAg seroconversion (end of treatment) - 12-week treatment

1:Yao RCT serio no serious no serious serious2 none 29/284 6/94 RR1.6 38 more per 1000 (from

1999 usl inconsistency indirectness (10.2%) (6.4 (0.69to 20 fewer to 174 more) LOW

%)  3.73)

HBsAg seroconversion (end of treatment)

1:Yao RCT serio no serious no serious serious2 none 15/293 4/99 RR1.27 11 more per 1000 (from

1999 usl inconsistency indirectness (5.1%) (4%) (0.43to 23 fewer to 110 more) LOW
3.73)

HBsAg seroconversion (end of treatment) - 12-week treatment

1:Yao RCT serio no serious no serious serious2 none 15/293 4/99 RR1.27 11 more per 1000 (from

1999 usl inconsistency indirectness (5.1%) (4%) (0.43to 23 fewer to 110 more) LOW
3.73)

Histologic improvement (end of treatment)

3: RCTs serio no serious no serious no serious none 176/328 48/1 RR2.2 289 more per 1000

Dienstag usl inconsistency indirectness imprecision (53.7%) 99 (1.68 to (from 164 more to 453  MODERATE

1999, Lai (24.  2.88) more)

1998, 1%)

Schiff

2003

Histologic improvement (end of treatment) - 52-week treatment

3: RCTs serio no serious no serious no serious none 176/328 48/1 RR2.2 289 more per 1000

Dienstag usl inconsistency indirectness imprecision (53.7%) 99 (1.68 to (from 164 more to 453  MODERATE

1999, Lai (24.  2.88) more)

1998, 1%)

Schiff
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2003

Genotypic mutation (end of treatment)

2: RCTs serio no serious no serious no serious none 34/187 0/14 RR30.18 -

Dienstag usl inconsistency indirectness imprecision (18.2%) 3 (4.33 to MODERATE
1999, Lai (0%) 210.19)

1998

Genotypic mutation (end of treatment) - 52-week treatment

2: RCTs serio no serious no serious no serious none 34/187 0/14 RR30.18 -

Dienstag usl inconsistency indirectness imprecision (18.2%) 3 (4.33to MODERATE
1999, Lai (0%) 210.19)

1998

ALT normalization (end of treatment)

4: RCTs serio no serious no serious no serious none 237/427 39/2 RR2091 334 more per 1000

Dienstag usl inconsistency indirectness imprecision (55.5%) 23 (2.18 to (from 206 more to 505  MODERATE
1999, Lai (27.  3.89) more)

1998, 5%)

Schiff

2003,

Yao 1999

ALT normalization (end of treatment) - 52 week treatment

3: RCTs serio no serious no serious no serious none 146/276 25/1 RR3.39 347 more per 1000

Dienstag usl inconsistency indirectness imprecision (52.9%) 72 (2.34 to (from 195 more to 567 MODERATE
1999, Lai (14. 4.9) more)

1998, 5%)

Schiff

2003

ALT normalization (end of treatment) - 12-week treatment
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1: Yao serio no serious no serious no serious none 91/151 14/5 RR2.2 329 more per 1000
1999 usl inconsistency indirectness imprecision (60.3%) 1 (1.38 to (from 104 more to 684  MODERATE
(27.  3.49) more)
5%)
HBeAg seroconversion (16 weeks follow up)
1: RCT serio no serious no serious serious2 none 11/63 6/69 RR2.01 88 more per 1000
Dienstag usl inconsistency indirectness (17.5%) (8.7 (0.79to (from 18 fewer to 357 LOW
1999 %) 5.11) more)
Loss of serum HBeAg (16 weeks follow up)
1: RCT serio no serious no serious serious3 none 19/66 11/7 RR1.86 133 more per 1000
Dienstag usl inconsistency indirectness (28.8%) 1 (0.96 to (from 6 fewer to 403 LOW
1999 (15. 3.6) more)
5%)
Loss of serum HBsAg (16 weeks follow up)
1: RCT serio no serious no serious serious2 none 1/66 0/71 OR3.27 -
Dienstag usl inconsistency indirectness (1.5%) (0%) (0.13to LOW
1999 81.81)
% of patients with undetectable HBV DNA (<1.6 pg/ml) 16 weeks follow up
1: RCT serio no serious no serious serious2 none 17/52 16/5 RR1.08 24 more per 1000
Dienstag usl inconsistency indirectness (32.7%) 3 (0.62 to (from 115 fewer to 275 LOW
1999 (30. 1.91) more)
2%)
% of patients with undetectable HBV DNA (<1.6 pg/ml) 16 weeks follow up
1: RCT serio no serious no serious serious2 none 17/52 16/5 RR1.08 24 more per 1000 LOW
Dienstag usl inconsistency indirectness (32.7%) 3 (0.62 to (from 115 fewer to 275
1999 (30. 1.91) more)
2%)
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! Randomisation and allocation concealment not stated
2 Confidence interval compatible with three treatment decisions: benefit, no benefit or harm, or harm
% Confidence interval compatible with two clinical decisions: no benefit or harm, or benefit

Follow up studies (Leung, 2001, Chang 2004A)

People with chronic Hepatitis B HBeAg positive 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 98: 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 People received lamivudine up to
Outcomes year 3 years
% of people with detectable HBV DNA ( >=1000 55/117 (47%) 41/51 (80%)
copies/mL)
% of people with HBeAg seroconversion 33/303 (10.9%) 23/58 (40%)
% of people with HBeAg loss 21/66 (31.8%) 0%
% of people with ALT normalisation 95/161 (59%) 29/45 (64%)
% of people with improvement in liver histology (>= 9/13 (69%)a
point decrease in Knodell HAI score)
Incidence of resistance - 27/51 (53%)

?Only 13 people had available biopsies at baseline

People received lamivudine up to
4 years

Not reported

27/58 (46.6%)

0%
31/45 (69%)
9/13 (69%)a

39/51 (76.4%)

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 year of treatment

with lamivudine

Table 99: Lamivudine versus placebo (severe cirrhosis but not decompensation)- clinical study characteristics and clinical summary of findings
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1:Liaw randomis seriou no serious serious2  no serious none 209/430 11/ RR9.46 435 more per 1000

2004 ed trials sl inconsistency imprecision (48.6%) 214  (5.27to (from 219 more to 820 LOW
(5.1 16.95) more)
%)
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Comparison of interferon versus lamivudine

Table 100: Interferon versus lamivudine - clinical study characteristics and clinical summary of findings

HBeAg seroconversion at week 52

1: randomis  seriou no serious no serious serious2 none 12/64 14/80 RR 1.07 12 more per 1000

Schalm  ed trials sl inconsistency  indirectness (18.8 (17.5%) (0.53to (from 82 fewer to 201  LOW

2000 %) 2.15) more)

Histological response at week 52

1: randomis  seriou no serious no serious serious2 none 25/54 31/63 RR 0.94 30 fewer per 1000

Schalm  ed trials sl inconsistency  indirectness (46.3 (49.2%) (0.64 to (from 177 fewer to LOW

2000 %) 1.38) 187 more)

HBeAg loss at week 52

1: randomis  seriou no serious no serious serious2 none 13/56  14/60 RR 0.99 2 fewer per 1000

Schalm  ed trials sl inconsistency  indirectness (23.2 (23.3%) (0.51to (from 114 fewer to LOW

2000 %) 1.93) 217 more)

Undetectable HBV DNA at week 52

1: randomis  seriou no serious no serious no serious none 16/55 36/60 RR 0.48 312 fewer per 1000

Schalm  ed trials sl inconsistency  indirectness  imprecision (29.1 (60%) (0.31to (from 138 fewer to MODERAT
2000 %) 0.77) 414 fewer) E

ALT normalisation at week 52

1: randomis  seriou no serious no serious no serious none 16/55 33/58 RR 0.51 279 fewer per 1000

Schalm  ed trials sl inconsistency  indirectness  imprecision (29.1 (56.9%) (0.32to (from 102 fewer to MODERAT
2000 %) 0.82) 387 fewer) E
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HBeAg seroconversion at week 64

1: randomis  seriou no serious no serious serious2 none 14/64 16/80 RR 1.09 18 more per 1000

Schalm  ed trials sl inconsistency  indirectness (21.9 (20%) (0.58 to (from 84 fewer to 214  LOW
2000 %) 2.07) more)

HBeAg loss at week 64

1: randomis  seriou no serious no serious serious2 none 14/48 13/62 RR 1.39 82 more per 1000

Schalm  ed trials sl inconsistency  indirectness (29.2 (21%) (0.72 to (from 59 fewer to 352  LOW
2000 %) 2.68) more)

Undetectable HBV DNA at week 64

1: randomis  seriou no serious no serious serious2 none 14/49 20/63 RR 0.9 32 fewer per 1000

Schalm  ed trials sl inconsistency  indirectness (28.6 (31.7%) (0.51to (from 156 fewer to LOW
2000 %) 1.59) 187 more)

ALT normalisation at week 64

1: randomis  seriou no serious no serious serious2 none 16/50 13/63 RR 1.55 113 more per 1000

Schalm  ed trials sl inconsistency  indirectness (32%) (20.6%) (0.83to (from 35 fewer to 394  LOW
2000 2.91) more)

! Incomplete allocation concealment. The lamivudine group was single blinded after week 8.
2 The confidence interval is consistent with three clinical decisions (appreciable benefit, appreciable harm, no appreciable benefit or harm)

(o) Incomplete allocation concealment. The lamivudine group was single blinded after week 8.
® The confidence interval is consistent with two clinical decisions; appreciable benefit and no appreciable benefit.
© 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 alfa-2a versus lamivudine

Table 101: Pegylated interferon alfa-2a versus Lamivudine - clinical study characteristics and clinical summary of findings

% of people with undetectable HBV DNA (<400 copies/ml) (end of 48 weeks)

1: Lau randomis  seriou  no serious no serious no serious none 68/2 108/ RRO0.6(0.47 188 fewer per 1000

2005 ed trials sl inconsistency indirectness imprecision 43 230 t00.76) (from 113 fewer to 249 MODERAT
(28 (47 fewer) E
%) %)

% of people with HBV DNA <100,000 copies/ml (end of 48 weeks)

1: Lau randomis  seriou no serious no serious no serious none 142/ 169/ RRO0.8(0.7 147 fewer per 1000

2005 ed trials sl inconsistency indirectness imprecision 243 230 to0.91) (from 66 fewer to 220 MODERAT
(58. (73. fewer) E

4%)  5%)
HBeAg seroconversion (48 weeks of treatment)

1: Lau randomis  seriou  no serious no serious serious2 none 72/2 55/2 RR1.24 57 more per 1000 (from

2005 ed trials sl inconsistency indirectness 43 30 (0.92 to 19 fewer to 160 more) LOW
(29. (23. 1.67)
6%) 9%)

HBeAg loss (48 weeks of treatment)

1: Lau randomis  seriou  no serious no serious serious2 none 81/2 59/2 RR1.3(0.98 77 more per 1000 (from
2005 ed trials sl inconsistency indirectness 43 30 to 1.72) 5 fewer to 185 more) LOW
(33.  (25.

3%)  7%)
Normalisation of ALT (48 weeks of treatment)

1: Lau randomis  seriou no serious no serious no serious none 105/ 168/ RRO0.59 (0.5 299 fewer per 1000
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2005 ed trials inconsistency indirectness imprecision t0 0.7) (from 219 fewer to 365 MODERAT
(43. (73 fewer) E
2%) %)

% of people withdrawn due to adverse events

1: Lau randomis  seriou  no serious no serious serious2 none 8/24 2/27 RR4.48 26 more per 1000 (from

2005 ed trials sl inconsistency indirectness 3 2 (0.96 to 0 fewer to 146 more) LOW
(3.3 (0.7 20.88)
%) %)

% of people with undetectable HBV DNA (<400 copies/ml) (24 weeks follow up)

1: Lau randomis  seriou no serious no serious no serious none 39/2 14/2 RR2.64 100 more per 1000

2005 ed trials sl inconsistency indirectness imprecision 43 30 (1.47 to (from 29 more to 227 MODERAT
(16 (6.1 4.73) more) E
%) %)

% of people with HBV DNA <100,000 copies/ml (24 weeks follow up)

1: Lau randomis  seriou  no serious no serious no serious none 86/2 60/2 RR1.36 94 more per 1000 (from

2005 ed trials sl inconsistency indirectness imprecision 43 30 (1.03 to 8 more to 206 more) MODERAT
(35. (26. 1.79) E

4%)  1%)
HBeAg seroconversion (24 weeks follow up)

1: Lau randomis  seriou no serious no serious no serious none 87/2 52/2 RR1.58 131 more per 1000
2005 ed trials sl inconsistency indirectness imprecision 43 30 (1.18 to (from 41 more to 253 MODERAT
(35. (22. 2.12) more) E

8%) 6%)
HBeAg loss (24 weeks follow up)

1: Lau randomis  seriou no serious no serious no serious none 91/2 57/2 RR1.51 126 more per 1000
2005 ed trials sl inconsistency indirectness imprecision 43 30 (1.14 to (from 35 more to 245 MODERAT
(37. (24. 1.99) more) E
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4%)  8%)

1: Lau randomis  seriou no serious no serious no serious none 111/ 76/2 RR1.38(1.1 126 more per 1000

2005 ed trials sl inconsistency indirectness imprecision 243 30 to 1.74) (from 33 more to 245 MODERAT
(45. (33 more) E
7%) %)

! Partially double blind study with no further details
2 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 102: Telbivudine versus adefovir - clinical study characteristics and clinical summary of findings

Log reduction in HBV DNA (copies/ml) (assessed at the end of 52 weeks treatment)

Chan 1 RCT- Serious No serious No serious Not 6.56 6.44 0.84 (0.19, = -

2007 unblinded limitations  inconsistency  indirectness  assessed 1.49)*
(a)

% of people with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 52 weeks treatment)

Chan 1 RCT- Serious No serious No serious Serious 26/43 17/42 RR 1.49 198 more LOW
2007 unblinded limitations  inconsistency  indirectness  imprecision  (60.5%) (40.5%) (0.96 to per 1000
&) 2 2.32) (from 16
fewer to
534 more)

% of people with HBeAg loss (assessed at the end of 52 weeks)

Chan 1 RCT- Serious No serious No serious Very serious  13/43 9/42 RR 1.41 88 more per VERY LOW
2007 unblinded limitations inconsistency  indirectness  imprecision  (30.2%) (21.4%) (0.68 to 1000 (from
& 2.94) 69 fewer to
416 more)
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% of people with HBeAg seroconversion (assessed at the end of 52 weeks)

Chan 1 RCT- Serious No serious No serious Very serious  12/43 8/42 RR 1.47 90 more per VERY LOW
2007 unblinded limitations © inconsistency  indirectness  imprecision  (27.9%) (19%) (0.67 to 1000 (from
L 3.22) 63 fewer to
423 more)
% of people with ALT normalisation (assessed at the end of 52 weeks)
Chan 1 RCT- Serious No serious No serious Serious 35/43 36/42 RR 0.95 43 fewer LOW
2007 unblinded limitations © inconsistency  indirectness  imprecision  (81.4%) (85.7%) (0.79 to per 1000
© 1.15) (from 180
fewer to
129 more)

% of people withdrawn due to adverse events
Chan 1 RCT- Serious No serious No serious No serious 0/42 0/43 not pooled not pooled MODERATE
2007 unblinded limitations @ inconsistency  indirectness  imprecision  (0%) (0%)

(a) Investigators blinded to HBV serologic data from baseline to week 52. Unclear blinding in people/ staff from 3rd 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 103: Telbivudine versus lamivudine - clinical study characteristics and clinical summary of findings

% of people with undetectable HBV DNA (<300 copies/ml) (assessed at the end of 52 weeks treatment)

Hou, 3 RCT-double \ ) \ ] N ) \ , 373/605 241/606 RR 1.55

2008A blinded 'o.ser!ous ' o ser!ous ! O'SGI'IOUS ' o serl'ogs (61.7%) (39.8%) (1.38 to
. limitations inconsistency indirectness imprecision

Lai 2007* 1.74)

% of people with undetectable HBV DNA (<200 copies/ml) (assessed at the end of 52 weeks treatment)

Lai 2005 1 RCT-double N . N . N . Seri 27/44 6/19 RR 1.94
blinded o serious o serious o serious erious (61.4%) (31.6%) (0.96 to

limitations inconsistency  indirectness  imprecision
@) 3.92)

% of people with undetectable HBV DNA (<300 copies/ml) (assessed at the end of 104 weeks treatment)

Liaw 2009 1 RCT-double . ) 9 ) o ) 3 i 255/458 178/463 RR 1.45
blinded o serious o0 serious o serious o0 serious (55.7%) (38.4%) (1.26 to

limitations inconsistency  indirectness imprecision 1.67)

% of people with HBeAg seroconversion (assessed at the end of 52 weeks treatment)
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3 RCTs-double

2008A blinded No serious No serious

. limitations inconsistency
Lai 2005
Lai 2007*

No serious
indirectness

% of people with HBeAg seroconversion (assessed at end of 104 weeks)

Liaw 2009 1 RCT-double

blinded No serious

inconsistency

No serious
limitations

No serious
indirectness

% of people with HBeAg loss (assessed at the end of 52 weeks treatment)

Hou, 3 RCTs-double . . 9 .
2008A blinded 'o.ser!ous : o ser!ous

. limitations  inconsistency
Lai 2005
Lai 2007*

% of people with HBeAg loss (assessed at end of 104 weeks)

Liaw 2009 1 RCT-double

blinded No serious

inconsistency

No serious
limitations

% of people with HBsAg loss (assessed at end of 104 weeks)

Hou, 3 RCTs-double - . 3 .
2008A blinded .o.ser!ous . o ser!ous

. limitations  inconsistency
Lai 2005
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No serious
indirectness

No serious
indirectness

No serious
indirectness

Serious
imprecision

(a)

Serious
imprecision

(a)

Serious
imprecision

(a)

Serious
imprecision

(a)

Very serious
imprecision
(b)

153/649
(23.7%)

136/458
(29.7%)

179/649
(27.6%)

161/458
(35.2%)

6/458
(1.3%)

130/625
(20.8%)

114/463
(24.6%)

142/625
(22.7%)

135/463
(29.2%)

6/463
(1.3%)

RR1.13
(0.92 to
1.39)

RR 1.21
(0.97 to
1.49)

RR 1.2 (0.99
to 1.46)

RR 1.21 (1
to 1.46)

RR 1.01
(0.33 to
3.11)

27 more per
1000 (from
17 fewer to
81 more)

52 more per
1000 (from
7 fewer to
121 more)

45 more per
1000 (from
2 fewer to
105 more)

61 more per
1000 (from
0 more to
134 more)

0 more per
1000 (from
9 fewer to

MODERATE

MODERATE

MODERATE

MODERATE

LOW
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Lai 2007* 27 more)

% of people with HBsAg seroconversion (assessed at end of 104 weeks)
Liaw 2009 1 RCT-double

blinded No serious No serious No serious Very serious  2/458 3/463 RR 0.67 2 fewer per
limitations  inconsistency  indirectness  imprecision  (0.44%) (0.65%) (0.11to 1000 (from LOW
{b) 4.01) 6 fewer to
20 more)

% of people with ALT normalisation (assessed at the end of 52 weeks treatment)

Hou, 3 RCTS-double . . . .

2008A blinded No serious  No serious No serious No serious 510/649 466/625 RR 1.05 37 more per

Lai 2005 limitations  inconsistency  indirectness  imprecision  (78.6%) (74.6%) (0.99 to 1000 (from HIGH
o 1.12) 7 fewer to

Lai 2007* 89 more)

% of people with ALT normalisation (assessed at end of 104 weeks)

Liaw 2009 1 RCT-double

blinded No serious No serious No serious No serious 318/458 286/463 RR1.12 74 more per
limitations  inconsistency  indirectness  imprecision  (69.4%) (61.8%) (1.02 to 1000 (from HIGH
1.23) 12 more to
142 more)
Incidence of resistance (viral breakthrough accompanied by genotypic mutation) (assessed at the end of 52 weeks treatment)
Hou, 3 RCTS-double . . N . 3 . N . 36/649 74/625 RR0.47 63 fewer
2008A blinded e R e Noserious - NOSerious g ooy (11.8%) (0.32to per 1000 HIGH
) limitations  inconsistency  indirectness  imprecision
Lai 2005 0.69) (from 37
Lai 2007* fewer to 81
fewer)

Incidence of resistance (viral breakthrough accompanied with genotypic mutation) (assessed at end of 104 weeks)
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Liaw 2009 1 RCT-double - . . . - . o . 115/458 183/463 RR 0.64 142 fewer
blinded i °,ie:!°“5 No Serf°t”5 ! ‘;,Se”t"“s NOSETIoUs =55 19) (39.5%) (0.52 to per 1000 HIGH
imitations  inconsistency  indirectness  imprecision 0.77) (from 91
fewer to 190
fewer)
Viral breakthrough (assessed at the end of 52 weeks treatment)
Lai 2005 1 RCT-double 3 . N . N . - . 2/44 (4.5%) 3/19 RR0.29 112 fewer
blinded ) o.ser!ous ' o ser!ous ‘ 3'ser|ous ' ery se'rl'ous (15.8%) (0.05 to per 1000 LOW
imitations inconsistency  indirectness :;‘)nprecnsnon 1.59) (from 150
fewer to 93
more)
% of people with histologic improvement (assessed at the end of 52 weeks treatment)
Lai 2007* 1 RCT-double 3 . N . 3 . o 296/458 261/463 RR 1.15 85 more per MODERATE
blinded R WOSERIELE ) Serelis (64.6%) (56.4%) (1.03 to 1000 (from
limitations  inconsistency  indirectness  imprecision
@) 1.27) 17 more to
152 more)
% of people withdrawn due to adverse events
Lai 2005 2 RCTs-double . . 9 . o . Very serious 1/731 1/699 RR 0.99 0 fewer per  VERY LOW
Lai 2007*  blinded i O_ie:m‘s No Serf°t”5 ! ‘;,Se”t"us imprecision  (0.14%) (0.14%) (0.06 to 1000 (from
imitations  inconsistency  indirectness () 15.79) 1 fewer to
21 more)

(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 104: Tenofovir versus adefovir - clinical study characteristics and clinical summary of findings

Log reduction HBV DNA (assessed at the end of 48 weeks treatment)

1 RCT-double
blinded

No serious
imprecision

No serious
indirectness

No serious
inconsistency

No serious
limitations

Marcellin
2008

% of people with HBV DNA <400 copies/mL (assessed at the end of 48 weeks 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 treatment)

1 RCT-double
blinded

No serious
indirectness

No serious
inconsistency

No serious
limitations

Marcellin
2008

Very serious
imprecision®

% of people with HBsAg loss (assessed at the end of 48 weeks treatment)

1 RCT-double
blinded

No serious
indirectness

No serious
inconsistency

No serious
limitations

Marcellin
2008

Very serious
imprecision®
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6.18 (0.9)

133/160
(83.1%)

32/153 (20.9%)

5/158 (3.2%)

3.9 (1.6)

12/84
(14.3%)

14/80
(17.5%)

0/82 (0%)

2.25(1.88
T0 2.62)

RR 5.82
(3.43 to
9.87)

RR 1.2 (0.68
to 2.11)

Peto OR
4.69 (0.73
to 30.22

MD 2.25
higher (1.88
to 2.62
higher)

HIGH

689 more HIGH
per 1000

(from 347

more to

1000 more)

35 more per
1000 (from
56 fewer to
194 more)

LOW

30 more per
1000 (from
0 fewer to

LOW
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% of people with ALT normalisation (assessed at the end of 48 weeks treatment)

Marcellin 1 RCT-double No serious No serious No serious Serious

2008 blinded limitations  inconsistency  indirectness imprecisionb

% of people with histologic improvement (assessed at the end of 48 weeks treatment)

Marcellin 1 RCT-double No serious No serious No serious Serious

2008 blinded limitations  inconsistency  indirectness  imprecision
(b)

Incidence of resistance (assessed at the end of 48 weeks treatment)

Marcellin 1 RCT-double No serious No serious Serious No serious

2008 blinded limitations  inconsistency  indirectness  imprecision
(c)

% of people withdrawn due to adverse events

Marcellin 1 RCT-double No serious  No serious No serious No serious

2008 blinded limitations  inconsistency  indirectness  imprecision
(a)
(b)

" Results were reported for a mixed group of HBeAg positive and negative adults with CHB.
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194

115/169 (68%)

131/176
(74.4%)

0/426 (0%)

0/176
(0%)

60 more)
49/90 RR 1.25 136 more
(54.4%) (1.01to per 1000
1.55) (from 5
more to 299
more)

61/90 RR1.1(0.93 68 more per

(67.8%) to 1.3) 1000 (from
47 fewer to
203 more)

0/215 (0%) not pooled not pooled

0/90 not pooled not pooled
(0%)

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

MODERATE

MODERATE

MODERATE

HIGH
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Comparison of entecavir versus lamivudine

Table 105: Entecavir versus lamivudine - clinical study characteristics and clinical summary of findings

Log reduction of HBV DNA (end of treatment) (Better indicated by higher values)

3:Chang rand serio serious no no none 597 575 - MD 1.46
2006; omis usl 2 seriou  seriou higher LOW
Shindo ed s s (1.25to
2009A; trials indirec impre 1.66
Yao tness cision higher)
2007A
% with undetectable HBV DNA (<300 copies/mL) (end of treatment week 48)
3:Chang rand serio no no no none 417/5 220/563 RR 320 more
2006; omis  usl serious  seriou  seriou 86 (39.1%) 1.82 per1000 MODER
Ren ed inconsi s s (71.2 (1.62 (from ATE
2007; trials stency  indirec impre %) to 242 more
Yao tness cision 2.04) to 406
2007A more)
% with undetectable HBV DNA (<0.7MEq/mL) (end of treatment week 48)
2: Chang rand serio serious no no none 354/3 263/354 RR 208 more
2006; omis  usl 2 seriou  seriou 72 (74.3%) 1.28 per1000 LOW
Shindo ed S S (95.2 (1.2 (from
2009A trials indirec  impre %) to 149 more

tness cision 1.37) to275

more)
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195



DRAFT FOR CONSULTATION
Antiviral therapies

% with HBeAg loss (end of treatment week 48)

3:Chang rand serio no no no none 120/5 115/572 RR1 Ofewer

2006; omis  usl serious  seriou  seriou 93 (20.1%) (0.8 per 1000  MODER

Shindo ed inconsi s s (20.2 to (from 40  ATE

2009A; trials stency indirec impre %) 1.26) fewerto

Yao tness cision 52 more)

2007A

% with HBeAg seroconversion (end of treatment week 48)

4:Chang rand serio no no no none 111/6 108/593 RR 2 fewer

2006; omis usl serious  seriou  seriou 14 (18.2%) 0.99 per1000 MODER

Ren ed inconsi s s (18.1 (0.78 (from40  ATE

2007; trials stency indirec impre %) to fewer to

Shindo tness cision 1.25) 46 more)

2009A;

Yao

2007A

% with ALT normalisation (end of treatment week 48)

4:Chang rand serio no no no none 484/6  426/595 RR 72 more

2006; omis usl  serious seriou seriou 16 (71.6%) 1.1 per 1000 MODER

Ren ed inconsi s s (78.6 (1.03 (from21  ATE

2007; trials stency indirec impre %) to more to

Shindo tness cision 1.17) 122

2009A; more)

% with HBsAg loss (end of treatment week 48)

1:Chang rand no no no very none 6/340 4/321 OR 5 more

2006 omis serio serious seriou  seriou (1.8%) (1.2%) 142 per1000 LOW
ed us inconsi s (0.4 (from7

Error! No text of specified style in document.
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trials risk  stency indirec fewer to
of tness 5.09) 48 more)
bias

% discontinuation due to adverse events (end of treatment week 48)

2:Chang rand serio no no no none 2/386 11/388 OR 23 fewer
2006; omis  usl serious  seriou  seriou (0.5%) (2.8%) 0.18 per1000 MODER
Shindo ed inconsi s S (0.04 (from5 ATE
2009A trials stency  indirec impre to fewer to

tness cision 0.81) 27 fewer)

Histologic improvement

1:Chang rand no no no no none 226/2  195/269 RR 51 more
2006 omis serio serious seriou  seriou 92 (72.5%) 1.07 per1000 HIGH
ed us inconsi s s (77.4 (0.97 (from 22
trials risk  stency indirec impre %) to fewer to
of tness cision 1.18) 130
bias more)

Viral breakthrough

1:Chang rand no no no no none 6/340 63/321 RR 179
2006 omis serio serious seriou  seriou (1.8%) (19.6%) 0.09 fewer per HIGH
ed us inconsi s s (0.04 1000
trials risk  stency indirec impre to (from
of tness cision 0.2) 157
bias fewer to
188
fewer)
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! One or two of the studies did not report details of randomisation or allocation concealment

2 Heterogeneity
% Confidence interval compatible with three clinical decisions: harm, no harm or benefit, or benefit

Error! No text of specified style in document.
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Comparison of entecavir versus adefovir

Table 106: Entecavir versus adefovir - clinical study characteristics and clinical summary of findings

% of people with undetectable DNA (<300 copies/ml) (assessed at the end of 48 weeks)

Leung RCT-unblinded Serious No serious No serious No serious 19/33 6/32 RR 3.07 388 more MODERATE
2009 limitations @ inconsistenc  indirectness imprecision  (57.6%) (18.8%) (1.41to per 1000
y 6.69) (from 77
more to
1000 more)

% of people with HBeAg seroconversion (assessed at the end of 48 weeks)

Leung RCT-unblinded Serious No serious No serious Very serious  5/33 7/32 RR 0.69 68 fewer VERY LOW
2009 limitations ® inconsistenc  indirectness imprecision  (15.2%) (21.9%) (0.24 to per 1000
y ) 1.96) (from 166
fewer to
210 more)
% of people with loss of HBeAg (assessed at the end of 48 weeks)
Leung RCT-unblinded Serious No serious No serious Very serious  6/33 7/32 RR 0.83 37 fewer VERY LOW
2009 limitations ® inconsistenc  indirectness imprecision  (18.2%) (21.9%) (0.31to per 1000
y (b) 2.21) (from 151
fewer to
265 more)
% of people with ALT normalisation (assessed at the end of 48 weeks)
Leung RCT-unblinded Serious No serious No serious Serious 25/33 20/32 RR1.21 131 more LOwW
2009 limitations @ inconsistenc  indirectness imprecision  (75.8%) (62.5%) (0.87 to per 1000
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1.69)

y (c)

% of people withdrawn due to adverse events

Leung RCT-unblinded Serious No serious No serious Very serious  1/33 0/36 PETO OR
2009 limitations ® inconsistenc  indirectness imprecision  (3%) (0%) 8.09 (0.16
y 1y to 409.34)

@ 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.
o Confidence interval is consistent with two clinical decisions; appreciable benefit, no appreciable benefit or harm

Error! No text of specified style in document.
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Table 107: Comparison of entecavir plus tenofovir versus entecavir alone

HBV DNA <50 IU/mL at 48 weeks

1 Lok randomis  seriou no serious serious2  no serious none 158/197 128/182 RR1.14 98 more per 1000
2012 ed trials sl inconsistency imprecision (80.2%) (70.3%) (1.01to (from 7 more to 197 LOW
1.28) more)
70.3% 98 more per 1000
(from 7 more to 197
more)

ALT normalisation at 48 weeks

1 Lok randomis  seriou no serious serious2  no serious none 143/197 151/182 RR0.87 108 fewer per 1000
2012 ed trials sl inconsistency imprecision (72.6%) (83%) (0.79 to (from 25 fewer to 174  LOW
0.97) fewer)
83% 108 fewer per 1000
(from 25 fewer to 174
fewer)

HBeAg loss at 48 weeks

1 Lok randomis  seriou no serious serious2  serious3 none 27/138 32/126 RR 0.77 58 fewer per 1000
2012 ed trials sl inconsistency (19.6%) (25.4%) (0.49 to (from 130 fewer to 53  VERY
1.21) more) LOW
25.4% 58 fewer per 1000
(from 130 fewer to 53
more)
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HBeAg seroconversion at 48 weeks

1 Lok randomis  seriou no serious serious2  serious4 none 25/138 28/126 RR 0.82 40 fewer per 1000
2012 ed trials sl inconsistency (18.1%) (22.2%) (0.5to (from 111 fewerto 71 VERY
1.32) more) LOW
22.2% 40 fewer per 1000
(from 111 fewer to 71
more)

HBsAg loss at 48 weeks

1 Lok randomis  seriou no serious serious2  serious4 none 2/197 4/182 RR 0.46 12 fewer per 1000
2012 ed trials sl inconsistency (1%) (2.2%) (0.09 to (from 20 fewer to 33 VERY
2.49) more) LOW
2.2% 12 fewer per 1000
(from 20 fewer to 33
more)

HBsAg seroconversion at 48 weeks

1 Lok randomis  seriou no serious serious2  serious4 none 1/197 1/182 RR 0.92 0 fewer per 1000
2012 ed trials sl inconsistency (0.5%) (0.5%) (0.06 to (from 5 fewer to 75 VERY
14.66) more) LOW
0.6% 0 fewer per 1000
(from 6 fewer to 82
more)

HBV DNA <50 IU/mL at 96 weeks

1 Lok randomis  seriou no serious serious2  no serious none 164/197 139/182 RR1.09 69 more per 1000
2012 ed trials sl inconsistency imprecision (83.2%) (76.4%) (0.98 to (from 15 fewer to 160 LOW
1.21) more)
76.4% 69 more per 1000
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(from 15 fewer to 160

more)
ALT normalisation at 96 weeks
1 Lok randomis  seriou no serious serious2  no serious none 136/197 149/182 RR0.84 131 fewer per 1000
2012 ed trials sl inconsistency imprecision (69%) (81.9%) (0.75 to (from 41 fewer to 205 LOW
0.95) fewer)
81.9% 131 fewer per 1000
(from 41 fewer to 205
fewer)
HBeAg loss at 96 weeks
1 Lok randomis  seriou no serious serious2  serious3 none 41/138 49/126 RR 0.76 93 fewer per 1000
2012 ed trials sl inconsistency (29.7%) (38.9%) (0.55 to (from 175 fewer to 27  VERY
1.07) more) LOW
38.9% 93 fewer per 1000
(from 175 fewer to 27
more)
HBeAg seroconversion at 96 weeks
1 Lok randomis  seriou no serious serious2  serious3 none 30/138 41/126 RR 0.67 107 fewer per 1000
2012 ed trials sl inconsistency (21.7%) (32.5%) (0.45to0 1) (from 179 fewer to O VERY
more) LOW
32.5% 107 fewer per 1000
(from 179 fewer to O
more)
HBsAg loss at 96 weeks
1 Lok randomis  seriou no serious serious2  serious4 none 7/197 5/182 RR 1.29 8 more per 1000 (from
2012 ed trials sl inconsistency (3.6%) (2.7%) (0.42 to 4) 16 fewer to 82 more) VERY
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2.8% 8 more per 1000 (from LOW
16 fewer to 84 more)

HBsAg seroconversion at 96 weeks

1 Lok randomis  seriou no serious serious2  serious4 none 4/197 2/182 RR 1.85 9 more per 1000 (from
2012 ed trials sl inconsistency (2%) (1.1%) (0.34 to 7 fewer to 99 more) VERY
1.1% 9.97) 9 more per 1000 (from LOW

7 fewer to 99 more)

Virologic breakthrough at 96 weeks

1 Lok randomis  seriou no serious serious2  serious4 none 7/197 2/182 RR 3.23 25 more per 1000
2012 ed trials sl inconsistency (3.6%) (1.1%) (0.68 to (from 4 fewer to 158 VERY
15.36) more) LOW
1.1% 25 more per 1000
(from 4 fewer to 158
more)

Discontinued due to adverse events

1 Lok randomis  seriou no serious serious2  serious4 none 5/197 2/182 RR 2.31 14 more per 1000
2012 ed trials sl inconsistency (2.5%) (1.1%) (0.45 to (from 6 fewer to 118 VERY
11.76) more) LOW
1.1% 14 more per 1000
(from 6 fewer to 118
more)

!t Open label study

% Not standard dose of tenofovir

% Confidence interval compatible with two decisions: harm, or neither harm nor benefit

* Confidence interval compatible with three clinical decisions: harm, neither benefit nor harm, or benefit
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Table 108:

Comparison of of interferon alpha plus lamivudine versus placebo

% of patients with undetectable HBV DNA (<1.6 pg/ml) at 52 weeks

1: randomis  no serious no serious no serious seriousl none 13/57 9/54 RR1.37 62 more per 1000

Schiff ed trials risk of inconsistency  indirectness (22.8%) (16. (0.64 to (from 60 fewer to 323 MODERAT
2003 bias 7%)  2.94) more) E

Loss of serum HBeAg - 52-weeks

1: randomis  no serious no serious no serious seriousl none 13/63 7/54 RR1.59 76 more per 1000

Schiff ed trials risk of inconsistency  indirectness (20.6%) (13% (0.68 to (from 41 fewer to 350 MODERAT
2003 bias ) 3.7) more) E

HBeAg seroconversion - 52-weeks

1: randomis  no serious no serious no serious seriousl none 7/57 7/53 RRO0.93 9 fewer per 1000

Schiff ed trials risk of inconsistency  indirectness (12.3%) (13. (0.35to (from 86 fewer to 194 MODERAT
2003 bias 2%)  2.47) more) E
Histologic improvement - 52-weeks

1: randomis  no serious no serious no serious seriousl none 20/63 14/5 RR1.27 67 more per 1000

Schiff ed trials risk of inconsistency  indirectness (31.7%) 6 (0.71to (from 73 fewer to 317 MODERAT
2003 bias (25% 2.27) more) E

ALT normalization (end of treatment) - 52 weeks

Error! No text of specified style in document.
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randomis  no serious no serious no serious seriousl none 11/62 8/54 RR1.2 30 more per 1000
Schlff ed trials risk of inconsistency  indirectness (17.7%) (14. (0.52to (from 71 fewer to 261 MODERAT
2003 bias 8%) 2.76) more) E

! Confidence interval compatible with three clinical decisions: benefit, no benefit or harm, or harm

Comparison of interferon alpha plus lamivudine versus interferon alpha

Table 109: Interferon alpha plus lamivudine versus interferon alpha- clinical study characteristics and clinical summary of findings

Undetectable HBV DNA - 24 weeks of treatment

2: Cindoruk  randomis serio serious2 no serious no serious none 58/83 30/6 RR1.43 198 more per
2002; Yalcin  ed trials usl indirectness imprecision (69.9%) 5 (1.03 to 1000 (from 14 LOW
2003 (46.2 1.98) more to 452 more)

%)

Undetectable HBV DNA - 52 weeks of treatment
2: Ayaz randomis serio no serious no serious no serious none 61/64 31/4 RR1.47 304 more per
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2006; Yalcin  ed trials us inconsistency indirectness imprecision (95.3%) (1.17 to 1000 (from 110 MODERAT
2003 (64.6 1.85) more to 549 more) E
%)
Undetectable HBV DNA - After 6 months of follow up
2: Ayaz randomis  serio serious2 no serious no serious none 51/81 31/8 RR1.69 258 more per
2006; ed trials usl indirectness  imprecision (63%) 3 (1.22 to 1000 (from 82 LOW
Cindoruk (37.3 2.35) more to 504 more)
2002 %)
Undetectable HBV DNA - After 12 months of follow up
1: Yalcin randomis serio no serious no serious serious4 none 15/33 3/15 RR2.27 254 more per
2003 ed trials usl inconsistency indirectness (45.5%) (20% (0.77 to 1000 (from 46 LOW
) 6.69) fewer to 1000
more)

HBeAg seroconversion - At 6 months of treatment

1: Yalcin randomis serio no serious no serious serious3 none 18/33 5/15 RR1.64 213 more per
2003 ed trials usl inconsistency indirectness (54.5%) (33.3 (0.75to 1000 (from 83 LOW
%) 3.57) fewer to 857
more)

HBeAg seroconversion - At 12 months of treatment

2: Ayaz randomis  serio no serious no serious serious4 none 26/64 11/9 RR1.39 88 more per 1000

2006; Yalcin  ed trials usl inconsistency indirectness (40.6%) 4 (0.8 to (from 45 fewerto ~ LOW

2003 (22.4 2.43) 321 more)
%)

HBeAg seroconversion - After 1 year of follow up

1: Yalcin randomis serio no serious no serious serious4 none 18/33 3/15 RR2.73 346 more per

2003 ed trials usl inconsistency indirectness (54.5%) (20% (0.95 to 1000 (from 10 LOW
) 7.86) fewer to 1000
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more)

HBsAg loss at end of treatment
2: Ayaz randomis serio no serious no serious serious3 none 2/62 0/48 RR2.5 -
2006; Yalcin  ed trials usl inconsistency indirectness (3.2%) (0%) (0.13to LOW
2003 49.05)
ALT normalisation - At 6 months of treatment
2: Cindoruk randomis serio no serious no serious no serious none 61/83 33/6 RR1.56 284 more per
2002; Yalcin  ed trials usl inconsistency indirectness imprecision (73.5%) 5 (1.19to 1000 (from 96 MODERAT
2003 (50.8 2.03) more to 523 more) E

%)
ALT normalisation - At 12 months of treatment
2: Ayaz randomis serio no serious no serious serious4 none 48/64 28/4 RR1.21 123 more per
2006; Yalcin  ed trials usl inconsistency indirectness (75%) 8 (0.92 to 1000 (from 47 LOW
2003 (58.3 1.59) fewer to 344

%) more)
ALT normalisation - After 6 months of follow up
2: Ayaz randomis serio no serious no serious no serious none 45/81 33/8 RR1.39 155 more per
2006; ed trials usl inconsistency indirectness imprecision (55.6%) 3 (2.01to 1000 (from 4 more MODERAT
Cindoruk (39.8 1.91) to 362 more) E
2002 %)
ALT normalisation - After 1 year of follow up
1: Yalcin randomis  serio no serious no serious serious4 none 16/33 3/15 RR2.42 284 more per
2003 ed trials usl inconsistency indirectness (48.5%) (20% (0.83 to 1000 (from 34 LOW

) 7.08) fewer to 1000

more)

Histological response
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1: Yalcin randomis serio serious2 no serious serious4 none 26/31 4/15 RR3.15 573 more per
2003 ed trials usl indirectness (83.9%) (26.7 (1.34to 1000 (from 91 VERY LOW
%) 7.38) more to 1000
more)

! Randomisation/allocation concealment unclear or incomplete

2 Heterogeneity

% Confidence interval compatible with three clinical decisions: harm; no harm or benefit; benefit
* Confidence interval compatible with two clinical decisions: no harm or benefit; or benefit

Comparison of of pegylated interferon alpha-2a plus lamivudine versus pegylated interferon alpha-2a

Table 110: Pegylated interferon alpha-2a plus lamivudine versus pegylated interferon alpha-2a- plus placebo: clinical study characteristics and clinical
summary of findings

HBV DNA log reduction (copies/ml) (assessed at the end of 48 week treatment)

1lau RCT- Serious No serious No serious No serious  none 7.2 (2.4) 4.5 (3.2) MD 2.7 higher (2.2

2005 partially limitations inconsistency indirectness imprecision to 3.2 higher) MODERATE
double @
blinded

% of people with undetectable HBV DNA (<400 copies/ml) (assessed at the end of 48 week treatment)
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Quality assessment

1 Lau RCT- Serious No serious No serious
2005 partially limitations inconsistency indirectness
double @
blinded
% of people with HBeAg loss (assessed at the end of 48 week treatment)
1 Lau RCT- Serious No serious No serious
2005 partially limitations inconsistency indirectness
double ©@
blinded
% of people with HBeAg seroconversion (assessed at the end of 48 week treatment)
1 Lau RCT- Serious No serious No serious
2005 partially limitations inconsistency indirectness
double @
blinded
% of people with ALT normalisation (assessed at the end of 48 week treatment)
1 Lau RCT- Serious No serious No serious
2005 partially limitations inconsistency indirectness
double @
blinded
HBV DNA log reduction (copies/ml) (assessed at the end of 24 week follow up)
1 Lau RCT- Serious No serious No serious
2005 partially limitations inconsistency indirectness
double @
blinded
% of people with HBV DNA < 100,000 copies/ml (assessed at the end of 24 week follow up)
1 Lau RCT- Serious No serious No serious
2005 partially limitations inconsistency indirectness
double @
blinded

No serious
imprecision

Serious

imprecision
(b)

Serious

imprecision
(c)

Serious

imprecision
(b)

Serious

imprecision
(d)

Serious
imprecision

% of people with HBeAg loss (assessed at the end of 24 week follow up)

1 Lau RCT- Serious No serious No serious
partially limitations

Error! No text of specified style in document.

Serious
imprecision

none

none

none

none

none

none

none
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Summary of findings

186/246  68/243
(75.6%) (28%)

73/246 81/243
(29.7%) (33.3%)

64/246 72/243
(26%) (29.6%)

126/246 105/243
(51.2%) (43.2%)

2.7(3.66) 2.4(3.2)

91/246 86/243
(37%) (35.4%)
77/246 91/243

RR 2.7 476 more per

(2.18 to 1000 (from 330

3.35) more to 658
more)

RR 0.89 (0.69 37 fewer per 1000
to 1.16) (from 103 fewer to
53 more)

RR 0.88 (0.66 36 fewer per 1000
t0 1.17) (from 101 fewer to
50 more)

RR 1.19 (0.98 82 more per 1000
to 1.43) (from 9 fewer to
186 more)

- MD 0.3 higher (0.3
lower to 0.9 higher)

RR 1.05 (0.83 18 more per 1000
to 1.32) (from 60 fewer to
113 more)

RR 0.84 (0.65 60 fewer per 1000
(from 131 fewer to

Quality

MODERATE

LOW

LOW

LOW

LOW

LOW
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Quality assessment Summary of findings Quality
2005 double @ inconsistency indirectness  © (31.3%) (37.4%) to 1.07) 26 more) LOW
blinded
% of people with HBeAg seroconversion (assessed at the end of 24 week follow up)
1 Lau RCT- Serious No serious No serious Serious none 74/246 87/243 RR 0.84 (0.65 57 fewer per 1000
2005 partially limitations inconsistency indirectness imprecision (30.1%) (35.8%) to 1.08) (from 125 fewer to LOW
double @ e 29 more)
blinded
% of people with ALT normalisation (assessed at the end of 24 week follow up)
1 Lau RCT- Serious No serious No serious Serious none 106/246 111/243 RR 0.94 (0.77 27 fewer per 1000
2005 partially limitations inconsistency indirectness imprecision (43.1%) (45.7%) to 1.15) (from 105 fewer to LOW
double @ e 69 more)
blinded
% of people with histologic improvement (assessed at the end of 24 week follow up)
1 Lau RCT- Serious No serious No serious Serious none 112/215 102/207 RR 1.06 (0.88 30 more per 1000
2005 partially limitations inconsistency indirectness imprecision (52.1%) (49.3%) to 1.28) (from 59 fewerto  LOW
double © (b) 138 more)
blinded
Incidence of resistance (genotypic mutation)
1 lau RCT- Serious No serious No serious Serious none 9/256 (3.5%) 0/243 (0%) PETO OR 40 more per 1000
2005 partially limitations inconsistency indirectness imprecision 7.25(1.94 to (from 10 more to 60 LOW
(a) (c)
double 27.08) more)
blinded
% of people withdrawn due to adverse events
1 Lau RCT- Serious No serious No serious No serious none 12/271 2/272 RR 6.02 37 more per 1000 MODERATE
2005 partially limitations inconsistency indirectness imprecision (4.4%) (0.74%) (1.36 to (from 3 more to
double ©@ 26.65) 189 more)
blinded

(a) Partially double blind study with no further details.
(b) The confidence interval is consistent with two clinical decisions: appreciable benefit and no appreciable benefit or harm.
(c) (c) The confidence interval is consistent with two clinical decisions: appreciable harm 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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Comparison of pegylated interferon alpha-2b plus lamivudine versus pegylated interferon alpha-2b

Table 111: Comparison of pegylated interferon alpha-2b plus lamivudine versus pegylated interferon alpha-2b - clinical study characteristics and clinical
summary of findings

HBV DNA <200,000 copies/mL at end treatment

1: randomis no no serious no serious no serious none 96/130 40/136 RR 2.51 444 more per 1000
Janssen  ed trials serious inconsistency  indirectness  imprecision (73.8%) (29.4%) (1.9 to (from 265 moreto  HIGH
2005 risk of 3.32) 682 more)

bias
Undetectable HBV DNA (<400 copies/mL) at end treatment
1: randomis no no serious no serious no serious none 43/130 13/136 RR 3.46 235 more per 1000
Janssen ed trials serious inconsistency  indirectness imprecision (33.1%) (9.6%) (2.95 to (from 91 more to HIGH
2005 risk of 6.13) 490 more)

bias

ALT normalisation at end treatment

1: randomis no no serious no serious no serious none 66/130 46/136 RR 1.5 169 more per 1000
Janssen ed trials serious inconsistency  indirectness imprecision (50.8%) (33.8%) (1.12 to (from 41 more to HIGH
2005 risk of 2.01) 342 more)

bias

HBeAg loss at end treatment

1: randomis no no serious no serious no serious none 57/130 40/136 RR 1.49 144 more per 1000
Janssen ed trials serious inconsistency  indirectness  imprecision (43.8%) (29.4%) (1.08 to (from 24 more to HIGH
2005 risk of 2.06) 312 more)

bias
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HBeAg seroconversion at end treatment

1: randomis no no serious no serious seriousl none 33/130 30/136 RR 1.15 33 more per 1000
Janssen ed trials serious inconsistency indirectness (25.4%) (22.1%) (0.75 to (from 55 fewer to MODERAT
2005 risk of 1.77) 170 more) E

bias

HBsAg loss at end treatment

1: randomis no no serious no serious very none 9/130 7/136 RR 1.35 18 more per 1000
Janssen  ed trials serious inconsistency  indirectness  serious2 (6.9%) (5.1%) (0.52 to (from 25 fewer to LOW
2005 risk of 3.51) 129 more)

bias

HBsAg seroconversion at end treatment

1: randomis no no serious no serious very none 8/130 6/136 RR 1.39 17 more per 1000
Janssen ed trials serious inconsistency  indirectness  serious2 (6.2%) (4.4%) (0.5to (from 22 fewer to LOW
2005 risk of 3.91) 128 more)
bias
HBV DNA <200,000 copies/mL after 6 months follow up
1: randomis no no serious no serious seriousl none 41/114 37/118 RR 1.15 47 more per 1000
Janssen ed trials serious inconsistency  indirectness (36%) (31.4%) (0.8 to (from 63 fewer to MODERAT
2005 risk of 1.65) 204 more) E
bias
Undetectable HBV DNA (<400 copies/mL) after 6 months follow up
1: randomis no no serious no serious very none 12/114 9/118 RR 1.38 29 more per 1000
Janssen ed trials serious inconsistency indirectness  serious2 (10.5%) (7.6%) (0.6 to (from 31 fewer to LOW
2005 risk of 3.15) 164 more)
bias

ALT normalisation after 6 months follow up
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randomis no serious no serious seriousl none 46/114 44/118
Janssen ed trials serious inconsistency indirectness (40.4%) (37.3%)
2005 risk of
bias

HBeAg loss after 6 months follow up

1: randomis no no serious no serious very none 46/114 49/118
Janssen ed trials serious inconsistency  indirectness  serious2 (40.4%) (41.5%)
2005 risk of

bias

HBeAg seroconversion after 6 months folllow up

1: randomis no no serious no serious very none 38/114 39/118
Janssen ed trials serious inconsistency  indirectness  serious2 (33.3%) (33.1%)
2005 risk of

bias

HBsAg loss after 6 months follow up

1: randomis no no serious no serious very none 9/114 9/118
Janssen ed trials serious inconsistency  indirectness  serious2 (7.9%) (7.6%)
2005 risk of

bias

HBsAg seroconversion after 6 months follow up

1: randomis no no serious no serious very none 9/114 7/118
Janssen ed trials serious inconsistency  indirectness  serious2 (7.9%) (5.9%)
2005 risk of

bias

! Confidence interval compatible with two clinical decisions: no harm or benefit, or benefit
2 Confidence interval compatible with three clinical decisions: benefit, no harm or benefit, or harm
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RR 1.08
(0.78 to
1.5)

RR 0.97
(0.71to
1.32)

RR 1.01
(0.7 to
1.45)

RR 1.04
(0.43 to
2.51)

RR 1.33
(0.51to
3.45)

30 more per 1000
(from 82 fewer to MODERAT
186 more) E

12 fewer per 1000
(from 120 fewerto LOW
133 more)

3 more per 1000
(from 99 fewer to LOW
149 more)

3 more per 1000
(from 43 fewer to LOW
115 more)

20 more per 1000
(from 29 fewer to LOW
145 more)
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(a) The confidence interval is consistent with two clinical decisions; appreciable benefit and 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 of interferon alpha plus lamivudine versus lamivudine

Table 112: Interferon alpha plus lamivudine versus lamivudine - clinical study characteristics and clinical summary of findings

Undetectable HBV DNA - 24 weeks of treatment

2: Barbaro randomi  serio  serious2 no serious serious3 none 93/117 84/117 RR1.11 79 more per
2001; Jang sed trials  usl indirectnes (79.5%) (71.8%) (0.97to 1000 (from 22 VERY LOW
2004 s 1.27) fewer to 194

more)

Undetectable HBV DNA - 52 weeks of treatment

4: Barbaro randomi  serio  serious2 no serious serious3 none 102/204 144/261 RR 0.87 72 fewer per
2001; Jang sed trials  usl indirectnes (50%) (55.2%) (0.74to 1000 (from 143  LOW
2004; Schiff s 1.03) fewer to 17
2003; Yuki 2008 more)
Undetectable HBV DNA - 24 months of treatment
1: Jang 2004 randomi  very no serious no serious no serious  none 41/41 42/42 RR 1 0 fewer per
sed trials serio  inconsistenc indirectnes imprecisio (100%) (100%) (0.95to0 1000 (from 50 LOW
usl y s n 1.05) fewer to 50
more)

Viral breakthrough during treatment - At 6 months of treatment

1: Jang 2004 randomi  very no serious no serious serious4 none 2/41 2/42 RR 1.02 1 more per
sed trials serio  inconsistenc  indirectnes (4.9%) (4.8%) (0.15to 1000 (from 40 VERY LOW
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6.93) fewer to 282
more)
Viral breakthrough during treatment - At 1 year of treatment
2: Barbaro randomi  serio no serious no serious serious4 none 5/117 6/117 RR 0.84 8 fewer per
2001; Jang sed trials  usl inconsistenc  indirectnes (4.3%) (5.1%) (0.26to 1000 (from 38 LOW
2004 y s 2.68) fewer to 86
more)
Viral breakthrough during treatment - At 24 months of treatment
1: Jang 2004 randomi  very no serious no serious no serious  none 8/41 23/42 RR 0.36 350 fewer per
sed trials serio  inconsistenc indirectnes imprecisio (19.5%) (54.8%) (0.18to 1000 (from 164 LOW
usl y s n 0.7) fewer to 449
fewer)
HBeAg loss - At 6 months of treatment
1: Jang 2004 randomi  very no serious no serious serious4 none 9/41 9/42 RR 1.02 4 more per
sed trials serio  inconsistenc indirectnes (22%) (21.4%) (0.45to 1000 (from 118  VERY LOW
usl y s 2.32) fewer to 283
more)
HBeAg loss - At 12 months of treatment
2:Jang 2004; randomi  serio  serious2 no serious serious4 none 32/104 50/158 RR 0.93 22 fewer per
Schiff 2003 sed trials  usl indirectnes (30.8%) (31.6%) (0.63to 1000 (from 117  VERY LOW
s 1.38) fewer to 120
more)
HBeAg loss - At 24 months of treatment
1: Jang 2004 randomi  very no serious no serious serious3 none 25/41 17/42 RR 1.51 206 more per
sed trials serio  inconsistenc indirectnes (61%) (40.5%) (0.97to 1000 (from 12 VERY LOW
usl y s 2.34) fewer to 542
more)
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HBeAg seroconversion - At 12 months of treatment

4: Barbaro randomi serio  no serious no serious serious3 none 40/163 44/217 RR1.11 22more per
2001; Schiff sed trials usl inconsistenc  indirectnes (24.5%) (20.3%) (0.76to 1000 (from 49 LOW
2003; Yuki 2008 y s 1.62) fewer to 126

more)

HBeAg seroconversion - After 1 year of follow up

1: Barbaro randomi  serio no serious no serious no serious  none 25/76 11/75 RR 2.24 182 more per
2001 sed trials  usl inconsistenc  indirectnes  imprecisio (32.9%) (14.7%) (1.19to 1000 (from 28 MODERAT
y s n 4.23) more to 474 E
more)

HBsAg loss at end of treatment

2: Barbaro randomi  serio no serious no serious serious4 none 4/139 2/194 RR 3.78 29 more per
2001; Schiff sed trials  usl inconsistenc  indirectnes (2.9%) (1%) (0.71to 1000 (from 3 LOW
2003 y s 20.06) fewer to 196

more)

ALT normalisation - At 6 months of treatment

1: Jang 2004 randomi  very no serious no serious no serious  none 37/41 41/42 RR 0.92 78 fewer per
sed trials serio  inconsistenc indirectnes imprecisio (90.2%) (97.6%) (0.83to 1000 (from 166  LOW
usl y s n 1.03) fewer to 29
more)

ALT normalisation - At 12 months of treatment

3: Jang 2004; randomi serio  serious2 no serious serious3 none 78/133 111/191 RR 0.89 64 fewer per
Schiff 2003; sed trials  usl indirectnes (58.6%) (58.1%) (0.75to 1000 (from 145  VERY LOW
Yuki 2008 3 1.05) fewer to 29

more)

ALT normalisation - At 24 months of treatment
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1: Jang 2004 randomi  very no serious
sed trials serio  inconsistenc

usl y

ALT normalisation - 1 year follow up

1: Barbaro randomi serio  no serious
2001 sed trials usl inconsistenc
y

Genotypic resistance during treatment

3: Barbaro randomi  serio  serious2

2001; Jang sed trials usl

2004; Yuki

2008

Histological response - 52 weeks of treatment

1: Schiff 2003 randomi  serio  no serious
sed trials usl inconsistenc

y

no serious
indirectnes
3

no serious
indirectnes
S

no serious
indirectnes
S

no serious
indirectnes
3

! Blinding/randomisation/allocation concealment unclear or incomplete

2 Heterogeneity

no serious
imprecisio
n

serious3

no serious
imprecisio
n

no serious
imprecisio
n

% Confidence interval compatible with two clinical decisions: no harm or benefit, or benefit
* Confidence interval compatible with three clinical decisions: harm; no harm or benefit; or benefit
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none 41/41
(100%)
none 28/76
(36.8%)
none 16/105
(15.2%)
none 20/63
(31.7%)
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42/42
(100%)

17/75
(22.7%)

38/120
(31.7%)

62/119
(52.1%)

RR 1
(0.95 to
1.05)

RR 1.63
(0.97 to
2.71)

RR 0.6
(0.37 to
0.99)

RR 0.61
(0.41to
0.91)

0 fewer per
1000 (from 50
fewer to 50
more)

143 more per
1000 (from 7
fewer to 388
more)

127 fewer per
1000 (from 3
fewer to 200
fewer)

203 fewer per
1000 (from 47
fewer to 307
fewer)

LOW

Low

LOW

MODERAT
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Comparison of pegylated interferon alpha-2a plus lamivudine versus lamivudine

Table 113: Pegylated interferon alpha-2a plus lamivudine versus lamivudine - clinical study characteristics and clinical summary of findings

HBV DNA log reduction (copies/ml) (assessed at the end of 48 week treatment) (Better indicated by lower values)

1lau RCT- Serious No serious No serious  No serious None 7.2 (2.4) 5.8 (2.8) 1.4 (0.94 to MD 1.4 higher (0.94 to

2005 partially  limitations inconsistency  indirectness imprecision 1.86) 1.86 higher) MODERATE
double  ©@
blinded

% of people with undetectable HBV DNA (<400 copies/ml) (assessed at the end of 48 week treatment))

1 Lau RCT- Serious No serious No serious No serious None 186/246 108/230 RR 1.61 286 more per 1000

2005 partially  limitations inconsistency indirectness imprecision (75.6%) (47%) (1.38 to (from 178 more to MODERATE
double @) 1.88) 413 more)
blinded

% of people with HBeAg loss (assessed at the end of 48 week treatment)

1 Lau RCT- Serious No serious No serious  Serious None 73/246 59/230 RR 1.16 41 more per 1000

2005  partially limitations inconsistency indirectness imprecision (29.7%) (25.7%) (0.86 to (from 36 fewer to 141 LOW
double @) (b) 1.55) more)
blinded

% of people with HBeAg seroconversion (assessed at the end of 48 week treatment)

1lau  RCT- Serious No serious No serious  Serious None 64/246 (26%) 55/230 RR 1.09 22 more per 1000

2005  partially limitations inconsistency indirectness imprecision (23.9%) (0.8 to (from 48 fewer to 117 LOW
double 5 bl 1.49) more)
blinded

% of people with ALT normalisation (assessed at the end of 48 week treatment)

1 Lau RCT- Serious No serious No serious  Serious None 126/246 168/230 RR 0.7 219 fewer per 1000

2005 partially  limitations inconsistency indirectness imprecision (51.2%) (73%) (0.61to (from 139 fewer to 285 LOW
double
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Quality assessment Summary of findings
blinded ‘C’
HBV DNA log reduction (copies/ml) (assessed at the end of 24 week follow up)
1lau RCT- Serious No serious No serious  Serious None 2.7 (3.6) 1.9 (3.2)
2005 partially  limitations inconsistency indirectness imprecision
double @ ()
blinded
% of people with HBV DNA (< 100,000 copies/ml) ( assessed at the end of 24 week follow up)
1 Lau RCT- Serious No serious No serious  Serious None 91/246 (37%) 60/230
2005 partially  limitations inconsistency indirectness imprecision (26.1%)
double @ &
blinded
% of people with HBeAg loss (assessed at the end of 24 week follow up)
1Llau RCT- Serious No serious No serious  Serious None 77/246 57/230
2005 partially  limitations inconsistency indirectness imprecision (31.3%) (24.8%)
double @ (k)
blinded
% of people with HBeAg seroconversion (assessed at the end of 24 week follow up)
1 Lau RCT- Serious No serious No serious  Serious None 74/246 52/230
2005 partially  limitations inconsistency indirectness imprecision (30.1%) (22.6%)
double @ (b)
blinded
% of people with ALT normalisation (assessed at the end of 24 week follow up)
1lau  RCT- Serious No serious No serious  Serious None 106/246 76/230
2005 partially  limitations inconsistency indirectness imprecision (43.1%) (33%)
double i i
blinded
% of people with Histologic improvement (assessed at the end of 24 week follow up)
1 Lau RCT- Serious No serious No serious  Serious None 112/215 93/184
2005 partially  limitations inconsistency indirectness imprecision (52.1%) (50.5%)
double @ (b)
blinded
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0.81)

MD 0.8
(0.2 to
1.49)

RR 1.42
(1.08 to
1.86)

RR 1.26
(0.94 to
1.69)

RR 1.33
(0.98 to
1.81)

RR1.3
(1.03 to
1.65)

RR 1.03
(0.85 to
1.25)

fewer)

MD 0.8 higher (0.2 to
1.4 higher)

110 more per 1000
(from 21 more to 224
more)

64 more per 1000
(from 15 fewer to 171
more)

75 more per 1000
(from 5 fewer to 183
more)

99 more per 1000
(from 10 more to 215
more)

15 more per 1000
(from 76 fewer to 126
more)

Quality

LOW

LOW

LOW

LOW

LOW

LOW
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Resistance (genotypic mutation)

1 Lau RCT- Serious No serious No serious  Noserious None 9/256 (3.5%) 69/254 RR0.13 236 fewer per 1000
2005 partially limitations inconsistency  indirectness imprecision (27.2%) (0.07 to (from 204 fewer to 253 MODERATE
double ©@ 0.25) fewer)
blinded
% of people withdrawn due to adverse events
1 Lau RCT- Serious No serious No serious  No serious None 12/271 2/272 RR 6.02 37 more per 1000 MODERATE
2005 partially limitations inconsistency  indirectness imprecision (4.4%) (0.74%) (1.36 to (from 3 more to 189
double @ 26.65) more)
blinded

(a) Partially double blind study with no follow uprther details.

(b) The confidence interval is consistent with two clinical decisions: appreciable benefit and no appreciable benefit or harm.
(c) The confidence interval is consistent with two clinical decisions: appreciable harm and appreciable benefit or harm.

(d) The mean difference did not reach default MID.

Comparison of pegylated interferon alpha-2b plus lamivudine versus lamivudine

Table 114: Pegylated interferon alpha-2b plus lamivudine versus lamivudine - clinical study characteristics and clinical summary of findings

HBV DNA <100 copies/mL at end treatment

1: randomis seriou no serious no serious very none 5/48 2/48 RR 2.5 63 more per 1000

Chan ed trials sl inconsistency  indirectness  serious2 (10.4%) (4.2%) (0.51to (from 20 fewer to VERY LOW
2005 12.26) 469 more)

Resistance at end treatment

1: randomis seriou no serious no serious serious3 none 10/48 19/48 RR 0.53 186 fewer per 1000

Chan ed trials sl inconsistency  indirectness (20.8%) (39.6%) (0.27 to (from 289 fewer to LOW

2005 1.01) 4 more)
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ALT normalisation at end treatment

1: randomis seriou no serious no serious serious3 none 45/50 39/50 RR 1.15 117 more per 1000

Chan ed trials sl inconsistency  indirectness (90%) (78%) (0.97 to (from 23 fewer to LOW

2005 1.37) 289 more)

Histological improvement at end treatment

1: randomis seriou no serious no serious very none 4/40 4/44 RR 1.1 9 more per 1000

Chan ed trials sl inconsistency  indirectness  serious2 (10%) (9.1%) (0.29 to (from 65 fewer to VERY LOW
2005 4.11) 283 more)

HBeAg loss at end treatment

1: randomis  seriou no serious no serious no serious none 30/48 14/48 RR 2.14 333 more per 1000

Chan ed trials sl inconsistency  indirectness  imprecision (62.5%) (29.2%) (1.31to (from 90 more to MODERAT
2005 3.51) 732 more) E

HBeAg seroconversion at end treatment

1: randomis  seriou no serious no serious no serious none 30/48 14/48 RR 2.14 333 more per 1000

Chan ed trials sl inconsistency  indirectness  imprecision (62.5%) (29.2%) (2.31to (from 90 more to MODERAT
2005 3.51) 732 more) E

HBsAg loss at end treatment

1: randomis seriou no serious no serious very none 1/48 0/48 OR 3.06 -

Chan ed trials sl inconsistency  indirectness  serious2 (2.1%) (0%) (0.12 to VERY LOW
2005 77.09)

HBV DNA <100 copies/mL at 24 weeks follow up

1: randomis seriou no serious no serious very none 3/43 2/37 OR 1.31 16 more per 1000

Chan ed trials sl inconsistency  indirectness  serious2 (7%) (5.4%) (0.21to (from 42 fewer to VERY LOW
2005 8.31) 268 more)

ALT normalisation at 24 weeks follow up
1: randomis seriou no serious no serious serious3 none 25/50 15/50 RR1.67 (1 201 more per 1000
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Chan ed trials sl inconsistency  indirectness (50%) (30%) to 2.76) (from 0 more to 528
2005 more)

Low

! Unblinded study
2 Confidence interval compatible with three clinical decisions: harm, no harm or benefit, or benefit
% Confidence interval compatible with two clinical decisions: benefit, or no harm or benefit

Comparison of adefovir plus lamivudine versus lamivudine

Table 115: Adefovir plus lamivudine versus lamivudine - clinical study characteristics and clinical summary of findings

HBV DNA < 10000 copies/mL at 52 weeks

1: randomis seriou no serious no serious serious2 none 31/53 29/ RR1.13 67 more per 1000
Sung ed trials sl inconsistency indirectness (58.5%) 56 (0.8 to (from 104 fewerto LOW
2008 (51. 1.59) 306 more)
8%)
Undetectable HBV DNA < 200 copies/mL at 52 weeks
1: randomis seriou no serious no serious very none 21/53 23/ RR 0.96 16 fewer per 1000
Sung ed trials sl inconsistency indirectness serious3 (39.6%) 56 (0.61 to (from 160 fewerto  VERY LOW
2008 (41. 1.52) 214 more)
1%)
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ALT normalisation at 52 weeks

1: randomis seriou no serious
Sung ed trials sl inconsistency
2008

HBeAg loss at 52 weeks

1: randomis seriou no serious
Sung ed trials sl inconsistency
2008

HBeAg seroconversion at 52 weeks

1: randomis seriou no serious
Sung ed trials sl inconsistency
2008

Resistance mutation at 52 weeks

1: randomis seriou no serious
Sung ed trials sl inconsistency
2008

! Randomisation and allocation concealment unclear

2 Cconfidence interval compatible with two clinical decisions: benefit, or no harm or benefit

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
indirectness

no serious
imprecision

very
serious3

very
serious3

serious2

none

none

none

none

24/51
(47.1%)

6/52
(11.5%)

5/52
(9.6%)

5/58
(8.6%)

% Confidence interval compatible with three clinical decisions: harm, no harm or benefit, or benefit
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39/
56

(69.
6%)

12/
54

(22.
2%)

9/5
4

(16.

7%)

10/
51

(19.

6%)

RR 0.68
(0.48 to
0.95)

RR 0.52
(0.21 to
1.28)

RR 0.58
(0.21to
1.61)

RR 0.44
(0.16 to
1.2)

223 fewer per

1000 (from 35 MODERAT
fewer to 362 E

fewer)

107 fewer per
1000 (from 176
fewer to 62 more)

VERY LOW

70 fewer per 1000
(from 132 fewer to
102 more)

VERY LOW

110 fewer per
1000 (from 165 LOW
fewer to 39 more)
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11.1.4.3 Lamivudine resistant adults with HBeAg positive CHB

Comparison of entecavir versus placebo

Yao 2007 1 RCT- double Serious No serious Serious No serious 4.3(1.18)
blinded limitations® inconsistenc  indirectness” imprecision
y

% of people with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 12 weeks treatment)

Yao 2007 1 RCT- double Serious No serious Serious No serious 9/116 (7.8%)
blinded limitations® inconsistenc  indirectness” imprecision
y

% of people with ALT normalisation (<1 x ULN) (assessed at the end of 12 weeks treatment)

Yao 2007 1 RCT- double Serious No serious Serious No serious 40/59
blinded limitations®  inconsistenc  indirectness” imprecision  (67.8%)
y
Incidence of adverse events leading to withdrawal
Yao 2007  1RCT-double  Serious No serious Serious Serious 0/116  (0%)
blinded limitations® inconsistenc  indirectness® imprecision

Error! No text of specified style in document.
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Table 116: Entecavir versus placebo- clinical study characteristics and clinical summary of findings

0.15 (1.08)

0/29

1/16
(6.3%)

1/29 (3.4%)

PETO OR
3.76 (0.70,
20.17)

RR 10.85
(1.61to
72.95)

RR 0.09 (0
to 2.05)

Log reduction in HBV DNA (copies/mL) (assessed at the end of 12 weeks treatment)

LOwW
MD 4.15
higher (3.70
to 4.60
higher)

8 more per
1000 (from
1to 15
more)

LOW

616 more
per 1000
(from 38
more to
4497 more

LOW

- LOW
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@ Unclear randomisation method and allocation concealment.
® Mixed population: 90% of the participants were HBeAg positive.
o 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 117: Adefovir plus lamivudine versus lamivudine - clinical study characteristics and clinical summary of findings

Undetectable HBV DNA at end of treatment

2: Perrillo randomis serio no serious no serious no serious none 16/62 0/64 OR 9.88 -

2004; ed trials usl inconsistency indirectness imprecision (25.8%) (0%) (3.47 to MODERAT
Peters 28.17) E

2004

ALT normalisation at end of treatment

2: Perrillo randomis serio no serious no serious no serious none 24/61 4/65 OR9.72 328 more per 1000

2004; ed trials usl inconsistency indirectness imprecision (39.3%) (6.2%) (3.15to (from 110 moreto = MODERAT
Peters 30.02) 602 more) E

2004

HBeAg loss at end of treatment

2: Perrillo randomis  serio no serious no serious no serious none 9/58 1/61 OR 7.74 98 more per 1000

2004; ed trials usl inconsistency indirectness imprecision (15.5%) (1.6%) (2.33to (from 5 more to MODERAT
Peters 45.11) 413 more) E

2004

HBeAg seroconversion at end of treatment

2: Perrillo randomis serio no serious no serious very none 4/58 1/61 OR 3.33 36 more per 1000

2004; ed trials usl inconsistency indirectness  serious2 (6.9%) (1.6%) (0.51to (from 8 fewer to VERY LOW
Peters 21.91) 251 more)

2004

Resistance at end of treatment

1: Perrillo randomis serio no serious no serious very none 26/42 44/46 RR 0.65 335 fewer per
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2004; ed trials us inconsistency indirectness  serious2 (61.9%) (95.7%)

! No information on randomisation/allocation concealment in one study
2 Confidence interval is compatible with three clinical decisions: harm, no harm or benefit, or benefit

Comparison of adefovir plus lamivudine versus adefovir

1 RCT- Serious \o serious No serious  >erious None 20 19
Peters  double limitations nconsistency  indirectness mprecision
2004  blinded K

% of people with undetectable HBV DNA (<1000 copies/ml) (assessed at the end of 48 weeks treatment)

1 RCT- Serious No serious No serious Very None 7/20 5/18
Peters  double limitations inconsistency indirectness serious (35%) (26.3%)
2004 blinded © imprecision

(c)

% of people with HBeAg loss (assessed at the end of 48 weeks treatment)
1: RCT- Serious No serious No serious Very None 3/18 3/19
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Table 118: Adefovir plus lamivudine versus adefovir - clinical study characteristics and clinical summary of findings

(0.51 to
0.83)

RR 1.33
(0.51to
3.48)

RR 1.06

1000 (from 163 VERY LOW
fewer to 469
fewer)

Reduction in HBV DNA (assessed at the end of 48 weeks treatment)

MD 0.54 lower LOW
(1.34 lower to 0.26
higher)

87 more per 1000
(from 129 fewerto ~ VERY LOW
653 more)

9 more per 1000 (from  \/ERY LOW
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Peters double limitations inconsistency indirectness serious (16.7%) (15.8%) (0.24 to 120 fewer to 564
2004 4.57) more)

blinded © imprecision
(c)

% of people with HBeAg seroconversion (assessed at the end of 48 weeks treatment)

1 RCT- Serious No serious No serious Very None 1/18 2/18 RR 0.53 49 fewer per 1000
Peters  double limitations inconsistency indirectness serious (5.6%) (10.5%) (0.05 to (from 100 fewerto  VERY LOW
2004 blinded © imprecision 5.33) 456 more)

(c)

% of people with ALT normalisation (assessed at the end of 48 weeks treatment)

1 RCT- Serious No serious No serious Very serious None 10/19 9/18 RR1.11 52 more per 1000

Peters  double limitations inconsistency indirectness imprecision (52.6%) (47.4%) (0.59 to (from 194 fewerto ~ VERY LOW
2004 blinded © (c) 2.1) 521 more)

% of people withdrawn due to adverse events

1 RCT- Serious No serious No serious No serious None 0/20 0/19 not not pooled MODERAT
Peters  double limitations inconsistency indirectness imprecision (0%) (0%) pooled E

2004  blinded @

(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 119: Adefovir versus lamivudine- clinical study characteristics and clinical summary of findings
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Undetectable HBV DNA at end of treatment

1: randomis  seriou no serious no serious no serious none 5/18 0/18 OR9.56 -

Peters  ed trials sl inconsistency  indirectness imprecision (27.8  (0%) (1.48 to MODERAT
2004 %) 61.61) E

ALT normalisation at end of treatment

1: randomis  seriou no serious no serious no serious none 9/19 1/19 OR 16.2 421 more per 1000

Peters  ed trials sl inconsistency  indirectness  imprecision (47.4  (5.3%) (1.78 to (from 37 more to 838  MODERAT
2004 %) 147.07) more) E

HBeAg loss at end of treatment

1: randomis  seriou no serious no serious very none 3/19 0/19 OR8.27 (0.4 -

Peters  ed trials sl inconsistency  indirectness  serious2 (15.8  (0%) to 172.05) VERY LOW
2004 %)

HBeAg seroconversion at end of treatment

1: randomis  seriou no serious no serious very none 2/19 0/19 OR 7.81 -

Peters  ed trials sl inconsistency  indirectness  serious2 (10.5 (0%) (0.47 to VERY LOW
2004 %) 129.75)

! Unclear allocation concealment
2 Confidence interval compatible with three clinical decisions: harm, no harm or benefit, or benefit

Comparison of emtricitabine plus tenofovir versus tenofovir

Table 120: Emtricitabine plus tenofovir versus tenofovir - clinical study characteristics and clinical summary of findings
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HBV DNA <400 copies/mL at 24 weeks of therapy

1: randomis no no serious no serious seriousl none 36/52 35/ RR 1.05 33 more per 1000
Berg ed trials serious inconsistency  indirectness (69.2%) 53 (0.8 to (from 132 fewerto  MODERAT
2010 risk of (66  1.37) 244 more) E

bias %)

! Confidence interval compatible with two clinical decisions: benefit, or no benefit or harm
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11.1.4.4 Pharmacological monotherapies and combination therapies in achieving remission of the activity of CHB for HBeAg negative adults
11.1.4.5 Comparison of adefovir versus placebo

Table 121: Adefovir versus placebo - clinical study characteristics and clinical summary of findings

Median HBV DNA reduction (log10 copies/mL) (assessed at the end of 48 weeks treatment)
Hadziyann 1 RCT- double ) 3.91 1.35 ) ) HIGH

No serious No serious No serious

is 2003 blinded o . . L
limitations inconsistency indirectness

% of people with undetectable HBV DNA (<400 copies/mL) (assessed at the end of 48 weeks treatment)

Hadziyann 1 RCT- double N . N . 3 . N . 63/123 0/61 Peto OR 510 more HIGH
is 2003 blinded i °_ie,:f°”5 Ne Serf°t”5 ! Z_Se”t"“s o serious o1 o (0%) 9.61(5.04  per 1000
imitations  inconsistency  indirectness  imprecision  (51.2%) to 18.31) (from 420
more to 600
more)
% of people with ALT normalisation (assessed at the end of 48 weeks treatment)
Hadziyann 1 RCT- double . . . . . . . . 84/116 17/59 RR 2.51 435 more HIGH
is 2003 blinded i °,ieif°”5 Ne Serf°t”5 : ‘;,Se”f”s o serious S (28.8%) (1.66 to per 1000
imitations  inconsistency indirectness  imprecision  (72.4%) 3.81) (from 190
more to 810
more)
% of people with histologic improvement (assessed at the end of 48 weeks treatment)
Hadziyann 1 RCT- double N . N . N . N . 77/121 19/57 RR1.91 303 more HIGH
is 2003 blinded e 0 serious O SErious 63 6%) (33.3%) (1.29 to per 1000

limitations  inconsistency indirectness  imprecision
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2.82) (from 97
more to 607
more)

(a)
(b)

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 chronic Hepatitis B HBeAg negative 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 122: Outcomes assessed at the end of 48, 192 and 204 weeks of adefovir exposure

People received People received People received
adefovir for 48 weeks adefovir for 192 adefovir for 204
Outcomes (N=117) weeks (N=125) weeks (N=70)a
% of people with undetectable 62/117 62% b 53% b
DNA (< 1000 copies/ml) (53%)
% of people with ALT 84/116 63% b 59% b
normalisation (ITT analysis with (72.4%)

missing data perceived as failures)

% of people with improvement in 29/46 (63%)

at least one score in Ishak score ¢

Incidence of resistance d 29/125 (23.2%)
 Includes only people received adefovir for all the period of 240 weeks

°ITT analysis with missing data perceived as failure
‘ Available case analysis
T analysis
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11.1.4.6  Comparison of lamivudine versus placebo

Table 123: Lamivudine versus placebo - clinical study characteristics and clinical summary of findings

% of people with undetectable HBV DNA (<2.5pg/ml) (assessed at the end of 24 weeks treatment)

1 RCT- double Serious No serious No serious No serious 49/54 (90.7%)
Tassopoul  blinded limitations® inconsistency  indirectness  imprecision
os 1999

% of people with undetectable HBV DNA (<10,000copies/ml) (assessed at the end of 24 months treatment)

1 Chan
2007c

RCT- double
blinded

No serious
imprecision

No serious
indirectness

No serious
inconsistency

No serious
limitations

52/89 (58.4%)

% of people with undetectable HBV DNA (<10,000copies/ml) (assessed at 6 months follow up)

1 Chan 29/89 (32.6%)

2007c

RCT- double
blinded

Serious
imprecision
(b)

No serious
indirectness

No serious
inconsistency

No serious
limitations

% of people with HBsAg loss

14/54
(25.9%)

9/47
(19.1%)

12/47
(25.5%)

RR 3.5 (2.21
to0 5.54)

RR 3.05
(1.65 to
5.63)

RR 1.28
(0.72 to
2.26)

648 more
per 1000
(from 314
more to
1000 more)

MODERATE

393 more HIGH
p