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Appendices 


Appendix A: Scope 
 


NATIONAL INSTITUTE FOR HEALTH AND 
CLINICAL EXCELLENCE 


Centre for Clinical Practice 


SCOPE 


Clinical guideline title: Hepatitis B (chronic): diagnosis and management of 


chronic hepatitis B in children, young people and adults 


Quality standard title: Hepatitis B (chronic) 


1 Introduction 


1.1 Clinical guidelines 


Clinical guidelines are recommendations by NICE on the appropriate 


treatment and care of people with specific diseases and conditions within the 


NHS. They are based on the best available evidence.  


This scope defines what the guideline will (and will not) examine, and what 


the guideline developers will consider. The scope is based on the referral from 


the Department of Health. 


1.2 Quality standards 


Quality standards are a set of specific, concise quality statements and 


measures that act as markers of high-quality, cost-effective patient care, 


covering the treatment and prevention of different diseases and conditions.  


For this topic a NICE quality standard will be produced based on the guideline 


recommendations. The clinical guideline and the quality standard will be 


published at the same time. 
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This scope defines the areas of care for which specific quality statements and 


measures will (and will not) be developed. 


The guideline and quality standard development processes are described in 


detail on the NICE website (see section 8). 


2 Need for guidance 


2.1 Epidemiology  


a) Chronic hepatitis B is usually defined as hepatitis B infection that 


continues for longer than 6 months. It is usually indicated by 


persisting positivity for hepatitis B surface antigen (HBsAG). 


However, people who have recovered following hepatitis B virus 


infection may, if immunosuppressed, become HBsAg positive 


again. Chronic hepatitis B virus infection is a major healthcare 


problem in the UK, with an estimated prevalence of 0.3%. 


Approximately 180,000 people in the UK have the condition. Its 


prevalence is considerably higher among high-risk groups such as 


first generation migrants from areas where hepatitis B is endemic; 


people who have multiple sexual partners; and injecting drug users. 


The incidence of hepatitis B has risen sharply, from 435 new cases 


in 1990 to 1151 in 2003.  


b) Currently, there are approximately 600 to 800 new cases of 


symptomatic (jaundiced) acute hepatitis B infection in the UK each 


year. In 50% of cases there is no obvious risk factor; 20% of cases 


relate to intravenous drug use; and 25% are sexually acquired 


(80% of these in men who have sex with men). In the remaining 


cases the infection is thought to have been transmitted from people 


with chronic hepatitis B who are asymptomatic.  


c) The risk of an acute infection progressing to a chronic infection is 


closely related to age at acquisition, and varies from 5% in 


adulthood to more than 90% in perinatal infection.  
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d) Chronic hepatitis B most commonly follows childhood infection, and 


thus people often present to health services after many years of 


asymptomatic infection (often unknown to the patient).  


e) Treatment is needed for those at highest risk of progressive liver 


disease and its complications. It aims to primarily reduce viral loads 


and bring about HBsAg loss. Multiple studies have shown that 


therapeutic reduction in viral loads leads to a marked reduction in 


hepatic inflammation, fibrosis progression and risk of cirrhosis. 


Among people who already have cirrhosis the risk of liver 


complications, including hepatocellular carcinoma, is also reduced.  


f) Currently, no long-term studies of the clinical outcome for the most 


recently approved nucleoside or nucleotide analogue treatments 


are available. However, early studies (that have been running for 


up to 5 years) suggest that these treatments have the most potent 


effect on viral loads and liver histology, and are likely to have the 


greatest impact on complications associated with hepatitis B 


infection. 


2.2 Current practice 


a) Diagnosing chronic hepatitis B infection includes the use of 


immunoassays for HBsAg, hepatitis B ‘e’ antigen (HBeAg), and 


antibodies to hepatitis B ‘e’ antigen (HBeAb). People with hepatitis 


B may be either HBeAg positive or negative. Chronic hepatitis B 


infection may also be diagnosed using quantitative and qualitative 


hepatitis B virus DNA assays. Co-infections with hepatitis C, 


hepatitis D and HIV are identified by serological assay. 


b) To assess the phase of chronic hepatitis B, routine liver function 


tests are performed. Serological assays are used to detect HBeAg 


and HBeAb. Molecular assays to measure hepatitis B virus DNA 


are also undertaken. 
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c) Two classes of drug are currently used to treat chronic hepatitis B 


infection: pegylated interferon and nucleoside or nucleotide 


analogues. Four nucleoside or nucleotide analogues are currently 


recommended by NICE and are in widespread clinical use.  


d) Pegylated interferon suppresses the virus in a smaller proportion of 


patients than nucleoside or nucleotide analogues (especially 


entecavir and tenofovir) but is given for a fixed duration of 


48 weeks. In contrast, nucleoside or nucleotide analogues often 


need to be used as long-term treatment.  


e) If needed, nucleoside or nucleotide analogue therapy may be given 


after pegylated interferon.  


f) Combination nucleoside or nucleotide analogue treatment may be 


necessary to reduce the risk of, or to treat, any type of established 


resistance to treatment. 


g) The earliest licensed nucleoside or nucleotide analogues 


(lamivudine and adefovir) appear to be less effective than the more 


recently approved agents (entecavir and tenofovir), judged 


according to patient seroconversion rates, rates of resistance, and 


the proportion of patients achieving undetectable viral loads.  


h) Telbivudine is licensed for treating hepatitis B but is not 


recommended by NICE (NICE technology appraisal guidance 154). 


i) Tenofovir in combination with emtricitabine is used in some people 


with chronic hepatitis B, but is licensed at present only for HIV 


infection.  


j) 'Adefovir dipivoxil and peginterferon alfa-2a for the treatment of 


chronic hepatitis B' (NICE technology appraisal guidance 96), 


compares interferon, lamivudine, and adefovir, but otherwise NICE 


guidance considers each drug for hepatitis separately.  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 9 of 78 


DRAFT FOR CONSULTATION: Hep B Appendices 
Contents 


k) Patient information and counselling offered to family members 


and/or sexual partners by healthcare professionals should include 


treatment options, the risk of other family members and/or sexual 


partners being infected, and the benefits of vaccination against the 


hepatitis B virus.  


l) Several audits have shown significant variation in practice. For 


example, a recent audit in London showed that only two-thirds of 


people with chronic hepatitis B infection diagnosed in primary care 


were referred for assessment. There is also strong anecdotal 


evidence of wide variation in prescribing practice with regard to 


initial choice of agents and duration of therapy, particularly after 


HBeAg or HBeAb seroconversion. This guideline is needed to 


reduce variation in practice and improve the care of people with 


chronic hepatitis B. 


3 Clinical guideline 


3.1 Population 


3.1.1 Groups that will be covered 


a) Children, young people and adults with chronic hepatitis B virus 


infection including:  


 people co-infected with hepatitis C or hepatitis delta (D) virus 


 immunocompromised people (such as those undergoing cancer 


treatments) who are carriers or have been previously infected, 


for whom prophylactic treatment might be beneficial  


 pregnant and lactating women 


 people with cirrhosis, including those with liver decompensation. 


3.1.2 Groups that will not be covered 


a) People who have had a liver transplant. 


b) People with acute hepatitis B. 
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c) People co-infected with HIV. 


3.2 Healthcare settings 


a) Primary, secondary, tertiary and community NHS settings. 


3.3 Diagnosis and management 


3.3.1 Key issues that will be covered 


Identification and assessment of chronic hepatitis B 


a) Healthcare setting for pre-therapeutic tests in people found to be 


hepatitis B antigen positive (HBeAg, HBeAb, quantitative HBsAg, 


and hepatitis B virus DNA), for example in primary or secondary 


care. 


b) Criteria for referral to specialist services. 


c) Laboratory tests to determine severity of necro-inflammatory 


activity, fibrosis (grade/stage) and whether or not treatment needs 


to be started: 


 liver biopsy 


 non-invasive methods of assessing liver fibrosis (for example, 


serum fibrosis markers, elastography, aspartate 


aminotransferase/platelet ratio index [APRI]). 


d) Diagnosis of concomitant infections, heptatitis C and hepatitis delta 


(D) virus.  


Pharmacological treatment 


e)  Sequential and combination drug therapy for specified subgroups:  


 adefovir 


 emtricitabine (in combination with tenofovir) 


 entecavir 


 lamivudine 


 pegylated alpha-interferon  
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 telbivudine  


 tenofovir. 


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. 


Monitoring stages of the condition  


f) Surveillance timing, and frequency of: 


 quantitative DNA assays and resistance genotyping 


 adverse events, for example renal toxicity  


 hepatitis B markers (HBeAg, hepatitis B virus DNA, HBsAg) as 


stopping points for treatment 


 quantitative HBsAg by serology                                                           


 case finding for hepatocellular carcinoma. 


g) Patient information 


3.3.2 Key issues that will not be covered 


a) Primary prevention of hepatitis B, including vaccination.  


b) Case finding. 


c) Signs and symptoms of advanced hepatitis B with cirrhosis. 


d) Non-pharmacological management of chronic hepatitis B. 


e) Co-infection of chronic hepatitis B with HIV or hepatitis  


viruses A or E. 


f) Guidance on working practices for infected healthcare workers. 


g) Liver transplantation.  
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h) Acute hepatitis B. 


 


3.4 Main outcomes  


a) Reduction of serum hepatitis B DNA, tested by the most sensitive 


available quantitative assay  


b) Clearance of HBeAg and seroconversion forHBeAb. 


c) Clearance of HBsAg and seroconversion forHBsAb. 


d) Regression of hepatic inflammation and fibrosis grade/stage. 


e) Frequency of liver decompensation 


f)  Incidence of hepatocellular carcinoma.  


g) Quality of life, tested using a validated general instrument or a 


validated liver disease-specific instrument. 


h) Mortality. 


i) Adverse effects.  


j) Rates of vertical transmission from mother to infant for pregnant 


and lactating women. 


k) Resistance 


3.5 Economic aspects 


Developers will take into account both clinical and cost effectiveness when 


making recommendations involving a choice between alternative 


interventions. A review of the economic evidence will be conducted and 


analyses will be carried out as appropriate. The preferred unit of effectiveness 


is the quality-adjusted life year (QALY), and the costs considered will usually 


be only from an NHS and personal social services (PSS) perspective. Further 


detail on the methods can be found in 'The guidelines manual' (see section 8). 
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4 Quality standard 


Information on the NICE quality standards development process is available 


on the NICE website, see section 8. 


4.1 Areas of care  


The areas of care of a patient’s journey that will inform the development of the 


quality statements are set out below (see 4.1.1).  The content of the final 


quality standard statements may differ before and after consultation with 


stakeholders. 


4.1.1 Areas of care that will be considered 


Identification and assessment of chronic hepatitis B 


a) Case finding strategies (from Hepatitis B and C: ways to promote 


and offer testing. NICE public health guidance. Publication 


expected December 2012) 


b) Healthcare setting for pre-therapeutic tests in people found to be 


hepatitis B antigen positive (HBeAg, HBeAb, quantitative HBsAg, 


and hepatitis B virus DNA). 


c) Criteria for referral to specialist services 


d) Laboratory tests to determine severity of necro-inflammatory 


activity, fibrosis (grade/stage) and whether or not treatment needs 


to be started 


e) Diagnosis of concomitant infections, heptatitis C and hepatitis delta 


(D) virus.  


Pharmacological treatment 


f) Pharmacological treatment for management of chronic hepatitis B 


including sequential and combination therapies for specific 


subgroups. 
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Monitoring stages of the condition 


g)  Monitoring of chronic hepatitis B including timing and frequency of tests 


on and off treatment 


h) Patient information. 


4.1.2 Areas of care that will not be considered 


a) Primary prevention of hepatitis B including vaccination  


b) Signs and symptoms of hepatitis B. 


c) Non-pharmacological management of chronic hepatitis B. 


d) Co-infection of chronic hepatitis B with HIV or hepatitis  


viruses A or E. 


e) Guidance on working practices for infected healthcare workers. 


f) Liver transplantation. 


g) Acute hepatitis B. 


4.2 Economic aspects 


Developers will take into account both clinical and cost effectiveness when 


prioritising the quality statements to be included in the quality standard. The 


economic evidence will be considered, and the cost and commissioning 


impact of implementing the quality standard will be assessed. 
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5 Status  


5.1 Scope  


This is the final scope. 


5.2 Timings 


The development of the guideline recommendations and the quality standard will 


begin in September 2011. 


6 Related NICE guidance 


6.1.1 NICE guidance that will be incorporated in or updated by the 


clinical guideline 


This guideline will incorporate the following NICE 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  


 


This guideline will update the following NICE guidance: 


 


 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 


 



http://www.nice.org.uk/guidance/TA173

http://www.nice.org.uk/guidance/TA154

http://www.nice.org.uk/guidance/TA153

http://www.nice.org.uk/guidance/TA96

http://www.nice.org.uk/guidance/TA96
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6.2 Related NICE guidance  


Published 


 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 


 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 


NICE guidance under development 


NICE is currently developing the following related guidance (details available from 


the NICE website): 


 Patient experience in generic terms. NICE clinical guideline. Publication expected 


October 2011. 


 Hepatitis B and C: ways to promote and offer testing. NICE public health guidance. 


Publication expected December 2012.  


7 Further information 


Information on the guideline development process is provided in:  


 ‘How NICE clinical guidelines are developed: an overview for stakeholders the 


public and the NHS’  


 ‘The guidelines manual’ 


 ‘Developing NICE quality standards: interim process guide'. 


These are available from the NICE website (www.nice.org.uk/GuidelinesManual and 


www.nice.org.uk/aboutnice/qualitystandards). Information on the progress of the 


guideline and quality standards is also available from the NICE website 


(www.nice.org.uk). 


 



http://www.nice.org.uk/guidance/PH34

http://www.nice.org.uk/guidance/PH33

http://www.nice.org.uk/guidance/CG115

http://www.nice.org.uk/guidance/CG76

http://www.nice.org.uk/guidance/CG43

http://www.nice.org.uk/GuidelinesManual

http://www.nice.org.uk/aboutnice/qualitystandards

http://www.nice.org.uk/
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Appendix C: Review Protocols 


C.1 Patient Information 


 


Review 
question 


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


Objectives To examine the information needs for patients with CHB and their carers about the benefits 
and risks of treatment options 


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


Factors under investigation:  
- Prognosis and risk associated with no treatment 


- Benefits of treatment (reduced mortality from liver disease/ liver cancer, reduced 


infectivity within the family) 


- Side effects of treatments 


- Risk of transmission during different phases for both untreated and treated people 


Outcomes: 


 Patients’ understanding and satisfaction 


 Quality of life 


 


Study design:  


Qualitative studies, questionnaire/interview/focus group based studies and surveys 


Search Medline, Embase, the Cochrane Library  


All years. 


Studies will be restricted to English language only.  


Review 
strategy 


-  
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C.2 Settings 


 


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? 


Objectives To determine the most appropriate healthcare setting to initiate relevant diagnostic tests in 
people who are HBsAg positive. 


Criteria Population: HBsAg positive children, young people, and adults with chronic hepatitis B virus 
infection 


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


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


Outcomes: any 


Study design: any. 


Exclusion Non-UK studies 


Studies on other types of viral hepatitis (other than hepatitis B) 


Search Medline, Embase, the Cochrane Library  


All years. 


Studies will be restricted to English language only.  


Review 
strategy 


- 


 


 


C.3 Referral thresholds 


 


Review 
question 


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


Objectives To determine thresholds for referral to specialist services after initial diagnosis and pre-
therapeutic tests of CHB. 


Criteria Population: children, young people, and adults with chronic hepatitis B virus infection 


Prognostic factors: thresholds of detectable HBV DNA, thresholds of normal or abnormal ALT 
levels 


Outcomes: indication for management of CHB (treatment and further investigations) 


Study design: systematic reviews of observational studies, observational studies 


Search Medline, Embase, the Cochrane Library  


All years. 


Studies will be restricted to English language only.  


Review 
strategy 


Subgroup analyses: 


Children and young people 


HBeAg positive/negative 


Pregnant and lactating women 


 


C.4 Diagnostics 
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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? 


Objectives To estimate the diagnostic accuracy of non-invasive methods comparing with liver biopsy to 
assess severity of necro-inflammatory activity and liver fibrosis. 


Criteria Population: children, young people, and adults with chronic hepatitis B virus infection 


Index tests: serum fibrosis markers (e.g. fibrotest, actitest), transient elastography (e.g. 
FibroScan), aspartate aminotransferase/ platelet ratio index (APRI), enhanced liver fibrosis 
(ELF), magnetic resonance spectroscopy 


Target condition or reference standard: liver biopsy (Knodell score, Ishak fibrosis score and 
METAVIR) 


Outcomes: sensitivity, specificity, area under the curve, positive/negative predictive values, 
positive/negative diagnostic likelihood ratios, post-test probability (at a set pre-test 
probability). 


Study design: cross-sectional and retrospective 


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


Search Medline, Embase, the Cochrane Library  


All years. 


Studies will be restricted to English language only.  


Review 
strategy 


Analysis by stage of fibrosis 


 


C.5 Genotype testing 


 


Review 
question 


What is the clinical and cost-effectiveness of genotypic testing in determining whether to 
offer antiviral treatment in people with CHB? 


Objectives To estimate the clinical and cost-effectiveness of genotypic testing in order to decide whether 
to offer antiviral treatment.  


Criteria Children, young people and adults with chronic hepatitis B virus infection  


Response to treatment (interferon, lamivudine, adefovir, entecavir, tenofovir), by genotype, 
measured by: 


1) Serum HBV DNA reduction (log copies) 


2) Detectable HBV DNA 


3) HBeAg loss/ seroconversion 


4) HBsAg loss/ seroconversion 


5) ALT normalization 


6) Incidence of resistance 


Any composite outcomes of the above mentioned.  


Search • Prospective and retrospective cohort studies, including further analyses of RCTs 


Review 
strategy 


Results will be presented separately for the responses to different antiviral treatments and by 
HBeAg status (positive and negative). Children will also be presented separately. 
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C.6 Antiviral treatment 


C.6.1 Monotherapies and combinations 


 


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


Population 


 


Children (2-16years), young people and adults with chronic hepatitis B virus 
infection 


Intervention 


 


Pegylated alpha-interferon (will be tested as intervention only for children) 


Tenofovir 


Entecavir 


Adefovir 


Lamivudine 


Telbivudine 


Emtricitabine (in combination with tenofovir) 


Comparison  


 


Pegylated alpha-interferon  


Tenofovir 


Entecavir 


Adefovir 


Lamivudine 


Telbivudine 


Emtricitabine (in combination with tenofovir) 


Placebo 


Outcomes 


 


Post-treatment and follow up: 


The most important outcomes 


Log reduction of HBV DNA (indication of drug potency) 


% with  continuing detectable serum hepatitis B virus DNA (potential for add 
on combination) 


Incidence of resistance % with ALT normalisation 


% with HBeAg loss and/or seroconversion 


% with HBsAg loss and/or seroconversion (long term outcome) 


 


Quality of life measures () 


 


Exclusion  Adult studies comparing any peg-interferon with placebo. 


Studies comparing the same drug in different doses 


Search strategy  The databases to be searched are Medline, Embase, The Cochrane Library. 


All years. 


Studies will be restricted to English language only  


The review strategy  Study design:  


- Systematic reviews of RCTs and/or RCTs (Phase III) only. 


- Minimum duration of treatment = 1 year  


- Minimum follow up= any  


- Minimum total sample size = 50 (main group) 


 


Analysis  Subgroups analysis: 


- HBeAg positive/negative patients 


-co-infected with hepatitis D and C virus 
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Review question:  In people with CHB, what is the clinical and cost effectiveness of pharmacological 
monotherapies and combinations in achieving remission of the activity of CHB?  


- Children/adults 


- By genotype 


 


C.6.2 Sequential 


 


Review question: 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? 


Population 


 


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


 


Intervention 


 


Add-on or switching from one drug to another 


Pegylated alpha-interferon  


Tenofovir 


Entecavir 


Adefovir 


Lamivudine 


Telbivudine 


Emtricitabine (in combination with tenofovir) 


Comparison  


 


Pegylated alpha-interferon  


Tenofovir 


Entecavir 


Adefovir 


Lamivudine 


Telbivudine 


Emtricitabine (in combination with tenofovir) 


Outcomes 


 


The most important outcomes 


Log reduction of HBV DNA (indication of drug potency) 


% with  continuing detectable serum hepatitis B virus DNA (potential for add 
on combination) 


Incidence of resistance  


% with ALT normalisation 


% with HBeAg loss and/or seroconversion 


% with HBsAg loss and/or seroconversion (long term outcome) 


Quality of life measures () 


 


Exclusion  -Studies comparing the same drug in different doses 


Search strategy  The databases to be searched are Medline, Embase, The Cochrane Library. 


All years. 


Studies will be restricted to English language only  


The review strategy  Study design:  


- Systematic reviews of RCTs, RCTs. 


 


Analysis  Subgroups analysis: 


 


- Children/adults 
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C.6.3 Advanced cirrhosis and liver decompensation 


 


Review question: In chronic hepatitis B infected people with cirrhosis, including those with liver 
decompensation, what is the clinical and cost effectiveness of antiviral treatment to prevent 
decompensation and/or liver transplantation? 


Population 


 


Adults with chronic hepatitis B virus infection and with 
compensated/decompensated cirrhosis  


Intervention 


 


Antiviral treatment (monotherapies or combinations) 


Pegylated alpha-interferon  


Tenofovir 


Adefovir 


Entecavir 


Lamivudine 


Telbivudine 


Emtricitabine (in combination with tenofovir) 


Comparison  


 


- Placebo 


Pegylated alpha-interferon  


Tenofovir 


Adefovir 


Entecavir 


Lamivudine 


Telbivudine 


Emtricitabine (in combination with tenofovir) 


Outcomes 


 


Log reduction of HBV DNA (indication of drug potency) 


% with  continuing detectable serum hepatitis B virus DNA (potential for add 
on combination) 


Incidence of resistance  


Quality of life measures 


Incidence of hepatic decompensation and/or liver transplantation 


Incidence of hepatocellular carcinoma 


All cause mortality 


Exclusion   


Search strategy  The databases to be searched are Medline, Embase, The Cochrane Library. 


All years. 


Studies will be restricted to English language only. 


The review strategy  Systematic reviews of RCTs 


Only RCTs 


Analysis  Subgroup analysis by stage of liver disease:  


-  


- compensated vs. decompensated patients 


 


C.6.4 Prophylactic treatment 


 


Review 
question 


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


Objectives To examine the efficacy of prophylactic treatments in reducing HBV reactivation and severity 
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of flares among people who are immunocompromised. 


Criteria Population: Children, young people and adults with CHB infection who receive 
immunosuppressive (including all) or cytotoxic chemotherapy. 


Intervention: Prophylactic treatment 
- Lamivudine  


- Adefovir 


- Tenofovir 


- Entecavir 


- Emtricitabine plus tenofovir 


- Telbivudine 


Comparison:  


- No treatment or placebo 


- Lamivudine 


- Adefovir  


- Tenofovir  


- Entecavir  


-Emtricitabine plus tenofovir 


-Telbivudine 


Outcomes: 


 Primary outcomes: 


1. Viral reactivation (HBV DNA) 


2. Clinical reactivation (ALT) 


3. Mortality 


Secondary outcomes: 


1. Hepatic failure 


2. Cirrhosis 


3. Hepatocellular carcinoma 


4. Resistance 


Study design:  


Systematic reviews of trials, RCTs/non-randomised trials 


Search Medline, Embase, the Cochrane Library  


All years. 


Studies will be restricted to English language only.  


Review 
strategy 


Subgroup analyses: 


1. HBsAg positive 


2. HBsAg negative, anti-HBc positive and anti-HBs negative  


3. HBsAg negative, anti-HBc positive and anti-HBs positive 


 


C.6.5 Pregnancy 


 


Protocol  


Population Pregnant and lactating women with chronic hepatitis B virus infection 


Intervention  Tenofovir 


 Lamivudine 


 Telbivudine 
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Protocol  


 Emtricitabine plus tenofovir (tenofovir and emtricitabine)  


 Entecavir 


 Adefovir 


Comparison  No therapy/ control 


 Tenofovir 


 Lamivudine 


 Telbivudine 


 Emtricitabine plus tenofovir (tenofovir and emtricitabine)  


 Entecavir 


 Adefovir 


Outcomes Critical outcomes: 


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


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


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


Secondary outcomes:  


 Maternal HBV DNA reduction  


 Congenital abnormalities 


 Adverse events 


 Incidence of resistance 


 


C.7 Monitoring 


 


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


Population 


 


Children, young people and adults with chronic hepatitis B virus infection.  


Prognostic factors 
(monitoring tests) 


 


HBV DNA levels 


HBeAg loss, seroconversion at different points in treatment 


ALT normalization at different points in treatment 


HBsAg seroconversion at different points in treatment 


Incidence of resistance (HBV DNA increase or virological breakthrough) 


Outcomes 


 


- virological response (undetectable HBV DNA, viral breakthrough) 


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


- biochemical response (ALT normalization, ALT flare) 


- resolution of fibrosis  


- side effects 


- resistance 


We will also consider composite outcomes coming from two or more ofthe 
above type of responses 


Exclusion  Literature reviews, commentaries, opinion letter, consensus documents, 
natural history papers, studies focusing only on drug effectiveness 


Search strategy  The databases to be searched are Medline, Embase, The Cochrane Library. 
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Review question: How frequently should monitoring tests be done to ascertain virological, serological, 
biochemical response and resolution of fibrosis (HBeAg and antibody, HBsAg and antibody, ALT  and 
transient elastography) and resistance (HBV DNA increase or virological breakthrough) in people with 
chronic hepatitis B?  


All years. 


Studies will be restricted to English language only  


The review strategy  Study design: 


Systematic reviews of cohort studies 


Cohorts (both prospective and retrospective) 


Cross sectional studies 


Analysis  Stratified analysis by disease state: 


- HBeAg positive HBV DNA positive, ALT normal 


-inactive carriers (HBeAg negative, ALT normal) 


-patients on IFN treatment/ stopping rules  


- patients on NUC treatment/ stopping rules (patients on different NUCs will 
be presented separately_ 


-patients off treatment 


- children with CHB 


 


 


C.8 Surveillance 


 


Review 
question 


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


Objectives To examine the different time intervals of surveillance testing to detect early hepatocellular 
carcinoma in people with chronic hepatitis B 


Criteria Population: Children, young people and adults with CHB infection, in particular those with 
cirrhosis 


Intervention:  


Ultrasound and/or serum alpha-fetoprotein assay at: 
- 12 monthly 


- 6 monthly 


- 3 monthly 


Comparison:  


- Ultrasound and/or serum alpha-fetoprotein assay at: 
- 12 monthly 


- 6 monthly 


- 3 monthly 


Outcomes: 


 Lesion or hepatocellular carcinoma  ≤1, 2 and 3cm in diameter 


 Survival rate 


 All-cause mortality 


 Liver cancer staging 


 Hepatocellular carcinoma 
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 Morbidity (end stage liver failure) 


 


Exclusion: surveillance vs. no surveillance 


 


Study design:  


Randomised trials, systematic reviews of observational studies, observational studies 


Search Medline, Embase, the Cochrane Library  


All years. 


Studies will be restricted to English language only.  


Review 
strategy 


Subgroup analyses: 


4. Cirrhotic status (yes/no) 


5. Children  


 


C.9 In vitro 
Review 
question 


Is the efficacy of tenofovir difference between nucleos(t)ide naïve (wild type) and 
lamivudine resistance (LAM resistance mutation strains) populations? 


Objectives To examine the efficacy of tenofovir in lamivudine associated resistance strains and wild type. 


Criteria Population: HBV DNA strains (Hep G2 cells), with (mutant strains) or without (wild type) 
mutations. 


Intervention: Tenofovir 


 


Outcomes: 


 % of HBV protein production 


 EC 50 concentrations 


 IC 50 concentrations 


 


Exclusion: studies that did not compare with wild type. 


 


Study design:  


Randomised trials, systematic reviews of observational studies, observational studies 


Search Medline, Embase, the Cochrane Library  


All years. 


Studies will be restricted to English language only.  


Review 
strategy 


In vivo/ in vitro studies will be included.  
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D.1.1 Systematic reviews (SR) 


D.1.2 Randomized controlled trials (RCT) 


D.1.3 Observational studies 


D.1.4 Economic studies 


D.1.5 Quality of life studies 


Section D.2 Standard population search strategy 
This population was used for all search questions unless stated  


Section D.3 Searches for specific questions with intervention (and population where different from 
D.2)  


D.3.1 Patient information 


D.3.2 Assessment and referral 


D.3.3 Assessment of liver disease in secondary specialist care 


D.3.4 Genotyping 


D.3.5 Antiviral treatment 


D.3.6 Monitoring 


D.3.7 Surveillance 


Section A.4 Economic searches 


D.4.1 Economic reviews 


D.4.2 Quality of life reviews 


Introduction 


Search strategies used for the Hepatitis B guideline were run in accordance with the NICE Guidelines 
Manual 2009. All searches were run up to 10th October 2012 unless otherwise stated. Any studies 
added to the databases after this date were not included unless specifically stated in the text. 


Clinical Searches 


Searches for clinical reviews were run in Medline (OVID), Embase (OVID), and the Cochrane Library 
(Wiley).  Typically, searches were constructed in the following way: 
 
 A PICO format was used for intervention searches. Population (P) terms were combined with 


Intervention (I) and sometimes Comparison (C) terms (as indicated in the tables under each 
individual question in Section D.3). An intervention can be a drug, a procedure or a diagnostic 
test. Outcomes (O) are rarely used in search strategies for interventions. Study type filters were 
added where appropriate (see D.1).  


Economic searches 


Searches for economic reviews were run in Medline (Ovid), Embase (Ovid), the NHS Economic 
Evaluations Database (NHS EED), the Health Technology Assessment (HTA) database and the Health 
Economic Evaluation Database (HEED). NHS EED and HTA were searched via the Cochrane (Wiley) 
interface. For Medline and Embase an economic filter was added to the standard population (see 
D.1.4). All other searches were conducted using only population terms. 


D.1.1 Systematic review (SR) search terms 


Medline search terms 


1.  Meta-Analysis/ 
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2.  Meta-Analysis as Topic/ 


3.  (meta analy* or metanaly* or metaanaly*).ti,ab. 


4.  ((systematic* or evidence*) adj2 (review* or overview*)).ti,ab. 


5.  (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab. 


6.  (search strategy or search criteria or systematic search or study selection or data 
extraction).ab. 


7.  (search* adj4 literature).ab. 


8.  (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or 
cinahl or science citation index or bids or cancerlit).ab. 


9.  cochrane.jw. 


10.  or/1-9 


Embase search terms 


1.  Systematic review/ 


2.  Meta-analysis/ 


3.  (meta analy* or metanaly* or metaanaly*).ti,ab. 


4.  ((systematic or evidence) adj2 (review* or overview*)).ti,ab. 


5.  (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab. 


6.  (search strategy or search criteria or systematic search or study selection or data 
extraction).ab. 


7.  (search* adj4 literature).ab. 


8.  (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or 
cinahl or science citation index or bids or cancerlit).ab. 


9.  ((pool* or combined) adj2 (data or trials or studies or results)).ab. 


10.  cochrane.jw. 


11.  or/1-10 


D.1.2 Randomised controlled studies (RCTs) search terms 


Medline search terms 


1.  Randomized controlled trial.pt. 


2.  Controlled clinical trial.pt. 


3.  randomi#ed.ab. 


4.  placebo.ab. 


5.  randomly.ab. 


6.  Clinical Trials as topic.sh. 


7.  trial*.ti. 


8.  or/1-7 


Embase search terms 


1.  random*.ti,ab. 


2.  factorial*.ti,ab. 


3.  (crossover* or cross over*).ti,ab. 


4.  ((doubl* or singl*) adj blind*).ti,ab. 


5.  (assign* or allocat* or volunteer* or placebo*).ti,ab. 


6.  Crossover procedure/ 


7.  Single blind procedure/ 


8.  Randomized controlled trial/ 
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9.  Rouble blind procedure/ 


10. or/1-9 


D.1.3 Observational studies search terms 


Medline search terms 


1.  Epidemiologic studies/ 


2.  exp Case control studies/     


3.  exp Cohort studies/     


4.  Cross-sectional studies/     


5.  case control.ti,ab.     


6.  (cohort adj (study or studies or analys*)).ti,ab.     


7.  ((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or 
epidemiologic*) adj (study or studies)).ti,ab.     


8.  ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or 
review or analys* or cohort*)).ti,ab.     


9.  or/1-8 


Embase search terms 


1.  Clinical study/ 


2.  exp Case control study/     


3.  Family study/     


4.  Longitudinal study/     


5.  Retrospective study/     


6.  Prospective study/     


7.  Cross-sectional study/     


8.  Cohort analysis/     


9.  Follow-up/     


10.  cohort*.ti,ab.     


11.  9 and 10     


12.  case control.ti,ab.   


13.  (cohort adj (study or studies or analys*)).ti,ab.       


14.  ((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or 
epidemiologic*) adj (study or studies)).ti,ab.     


15.  ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or 
review or analys* or cohort*)).ti,ab.     


16.  or/1-8,11-15 


D.1.4 Health economic search terms 


Medline search terms 


1.  exp Economics/ 


2.  exp "Costs and cost analysis"/ 


3.  (economic* or pharmacoeconomic*).ti,ab. 


4.  (cost or costs or costed or costly or costing* or price or prices or pricing).ti. 


5.  (expenditure or budget*).ti,ab. 


6.  cost-effective*.ti,ab. 


7.  (cost adj2 (effective* or reduce* or saving*)).ti,ab. 
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8.  (value adj2 money).ti,ab. 


9.  Quality-adjusted life years/ 


10.  QALY*.ti,ab. 


11.  or/1-10 


12.  ((metabolic or energy or oxygen) adj2 (expenditure or cost*)).ti,ab. 


13.  11 not 12 


Embase search terms 


1.  exp Economic aspect/ 


2.  (economic* or pharmacoeconomic*).ti,ab. 


3.  (cost or costs or costed or costly or costing* or price or prices or pricing).ti. 


4.  (expenditure or budget*).ti,ab. 


5.  (value adj1 money).tw. 


6.  cost-effective*.ti,ab. 


7.  (cost adj2 (effective* or reduce*or saving*)).ti,ab. 


8.  (value adj2 money).ti,ab. 


9.  exp Quality Adjusted Life Years/ 


10.  QALY*.ti,ab. 


11.  or/1-10 


12.  ((metabolic or energy or oxygen) adj2 (expenditure or cost*)).ti,ab. 


13.  11 not 12 


D.1.5 Quality of life search terms 


Medline search terms 


1.  Quality-adjusted life years/ 


2.  Sickness impact profile/ 


3.  (quality adj2 (wellbeing or well being)).ti,ab. 


4.  sickness impact profile.ti,ab. 


5.  disability adjusted life.ti,ab. 


6.  (qal* or qtime* or qwb* or daly*).ti,ab. 


7.  (euroqol* or eq5d* or eq 5d*).ti,ab. 


8.  (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab. 


9.  (health utility* or utility score* or disutilit*).ti,ab. 


10.  (hui or hui1 or hui2 or hui3).ti,ab. 


11.  health* year* equivalent*.ti,ab. 


12.  (hye or hyes).ti,ab. 


13.  rosser.ti,ab. 


14.  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab. 


15.  (sf36 or sf 36 or short form 36 or shortform 36 or shortform36).ti,ab. 


16.  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 


17.  (sf12 or sf 12 or short form 12 or shortform 12 or shortform12).ti,ab. 


18.  (sf8 or sf 8 or short form 8 or shortform 8 or shortform8).ti,ab. 


19.  (sf6 or sf 6 or short form 6 or shortform 6 or shortform6).ti,ab. 


20.  or/1-20 


Embase search terms 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 52 of 78 


DRAFT FOR CONSULTATION: Hep B Appendices 
<Hepatitis B (chronic)>: <Clinical Guideline <…>> 


1.  Quality adjusted life year/ 


2.  "Quality of life index"/ 


3.  Short form 12/ or Short form 20/ or Short form 36/ or Short form 8/ 


4.  Sickness impact profile/ 


5.  (quality adj2 (wellbeing or well being)).ti,ab. 


6.  sickness impact profile.ti,ab. 


7.  disability adjusted life.ti,ab. 


8.  (qal* or qtime* or qwb* or daly*).ti,ab. 


9.  (euroqol* or eq5d* or eq 5d*).ti,ab. 


10.  (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab. 


11.  (health utility* or utility score* or disutilit*).ti,ab. 


12.  (hui or hui1 or hui2 or hui3).ti,ab. 


13.  health* year* equivalent*.ti,ab. 


14.  (hye or hyes).ti,ab. 


15.  rosser.ti,ab. 


16.  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab. 


17.  (sf36 or sf 36 or short form 36 or shortform 36 or shortform36).ti,ab. 


18.  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 


19.  (sf12 or sf 12 or short form 12 or shortform 12 or shortform12).ti,ab. 


20.  (sf8 or sf 8 or short form 8 or shortform 8 or shortform8).ti,ab. 


21.  (sf6 or sf 6 or short form 6 or shortform 6 or shortform6).ti,ab. 


22.  or/1-21 


D.2 Standard population search strategy 


Medline search terms 


1.  exp Hepatitis B/ 


2.  Hepatitis B virus/ 


3.  Hepatitis B antibodies/ 


4.  exp Hepatitis B antigens/ 


5.  exp Hepatitis D/ 


6.  Hepatitis delta antigens/ 


7.  Hepatitis delta virus/ 


8.  (hepatitis adj2 (B or D or delta)).ti,ab. 


9.  ((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. 


10.  (anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. 


11.  or/1-10 


12.  limit 11 to english language 


13.  Letter/ 


14.  Editorial/ 


15.  News/ 


16.  exp Historical article/ 


17.  Anecdotes as Topic/ 


18.  Comment/ 


19.  Case report/ 
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20.  (letter or comment*).ti. 


21.  or/13-20 


22.  21 not (randomized controlled trial/ or random*.ti,ab.) 


23.  animals/ not humans/ 


24.  exp Animals, Laboratory/ 


25.  exp Animal experimentation/ 


26.  exp Models, Animal/ 


27.  exp Rodentia/ 


28.  (rat or rats or mouse or mice).ti. 


29.  or/22-28 


30.  12 not 29 


Embase search terms 


1.  Hepatitis B/ 


2.  Hepatitis B virus/ 


3.  Hepatitis B virus X protein/ 


4.  exp Hepatitis B antibody/ 


5.  exp Hepatitis B antigen/ 


6.  Delta agent hepatitis/ 


7.  Hepatitis delta virus/ 


8.  Hepatitis delta antigen/ 


9.  (hepatitis adj2 (B or D or delta)).ti,ab. 


10.  ((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. 


11.  (anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. 


12.  or/1-11 


13.  limit 12 to english language 


14.  Letter.pt. or Letter/ 


15.  Note.pt. 


16.  Editorial.pt. 


17.  Case report/ or Case study/ 


18.  (letter or comment*).ti. 


19.  or/14-18 


20.  19 not (randomized controlled trial/ or random*.ti,ab.) 


21.  Animal/ not Human/ 


22.  Nonhuman/ 


23.  exp Animal experiment/ 


24.  exp Experimental animal/ 


25.  Animal model/ 


26.  exp Rodent/ 


27.  (rat or rats or mouse or mice).ti. 


28.  or/20-27 


29.  13 not 28 


Cochrane search terms 


#1 MeSH descriptor Hepatitis B explode all trees 


#2 MeSH descriptor Hepatitis B virus, this term only 
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#3 MeSH descriptor Hepatitis B Antibodies, this term only 


#4 MeSH descriptor Hepatitis B Antigens explode all trees 


#5 (hepatitis NEAR/2 (B OR D OR delta)):ti,ab 


#6 ("anti HB*" or antiHB* or HBeAg* or "HBe Ag*" or HbsA* or HBcA*):ti,ab 


#7 ((HBV or CHB or hep B or hepB or HDV) NOT (heart NEXT block)):ti,ab 


#8 MeSH descriptor Hepatitis D explode all trees 


#9 MeSH descriptor Hepatitis delta Antigens, this term only 


#10 MeSH descriptor Hepatitis Delta Virus, this term only 


#11 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10) 


D.3 Searches by specific questions 


D.3.1 Patient information 


Q. What are the information needs of patients with CHB and their carers? 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention /Exposure Study filter used Date parameters 


Hepatitis B Patient information None All years - 10/10/2012 


Medline search terms 


1.  ((client* or patient* or user* or carer* or consumer* or customer* or health) adj5 
(information* or educat* or knowledge)).ti,ab,hw. 


2.  (information* adj3 (need* or requirement* or support* or seek* or access* or 
disseminat*)).ti,ab,hw. 


3.  ((patient* or user* or carer* or consumer* or customer* or health) adj3 (literature or leaflet* 
or booklet* or pamphlet* or questionnaire* or survey* or handout* or internet or website* or 
consult* or interview*)).ti,ab. 


4.  Telemedicine/ 


5.  Interview/ 


6.  Telephone/ 


7.  Publications/ 


8.  Pamphlets/ 


9.  Internet/ 


10.  or/1-9 


Embase search terms 


1.  ((client* or patient* or user* or carer* or consumer* or customer* or health) adj5 
(information* or educat* or knowledge)).ti,ab,hw. 


2.  (information* adj3 (need* or requirement* or support* or seek* or access* or 
disseminat*)).ti,ab,hw. 


3.  ((patient* or user* or carer* or consumer* or customer* or health) adj3 (literature or leaflet* 
or booklet* or pamphlet* or questionnaire* or survey* or handout* or internet or website* or 
consult* or interview*)).ti,ab. 


4.  exp Telehealth/ 


5.  exp Interview/ 


6.  Telephone/ 


7.  Publication/ 


8.  Internet/ 
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9.  or/1-8 


Cochrane search terms 


#1.  ((client* or patient* or user* or carer* or consumer* or customer* or health) NEAR/5 
(information* or educat* or knowledge)):ti,ab 


#2.  (information* NEAR/3 (need* or requirement* or support* or seek* or access* or 
disseminat*)):ti,ab 


#3.  ((patient* or user* or carer* or consumer* or customer* or health) NEAR/3 (literature or 
leaflet* or booklet* or pamphlet* or questionnaire* or survey* or handout* or internet or 
website* or consult* or interview*)):ti,ab 


#4.  MeSH descriptor Patient Acceptance of Health Care, this term only 


#5.  MeSH descriptor Patient Education as Topic, this term only 


#6.  MeSH descriptor Patient Preference, this term only 


#7.  MeSH descriptor Patient Satisfaction, this term only 


#8.  MeSH descriptor Consumer Health Information explode all trees 


#9.  MeSH descriptor Health Knowledge, Attitudes, Practice, this term only 


#10.  MeSH descriptor Telemedicine, this term only 


#11.  MeSH descriptor Access to Information, this term only 


#12.  MeSH descriptor Information Dissemination, this term only 


#13.  MeSH descriptor Information Seeking Behavior, this term only 


#14.  MeSH descriptor Pamphlets, this term only 


#15.  MeSH descriptor Internet, this term only 


#16.  MeSH descriptor Interviews as Topic explode all trees 


#17.  MeSH descriptor Telephone, this term only 


#18.  MeSH descriptor Telemedicine, this term only 


#19.  (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 
OR #15 OR #16 OR #17 OR #18) 


D.3.2 Assessment and referral 


D.3.2.1 Threshold for referral 


Q. What are the thresholds (e.g. HBV DNA and ALT levels) for referral to specialist services 
after initial diagnosis and pre-therapeutic tests of CHB? 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention /Exposure Study filter used Date parameters 


Hepatitis B Clinical thresholds for 
referral 


RCTs, SRs and Observational 
studies [Medline and Embase only] 


All years - 10/10/2012 


 


 


Medline search terms 


1.  Alanine transaminase/ 


2.  DNA, viral/ 


3.  Biological markers/ 


4.  Carrier state/ 


5.  Viral load/ 
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6.  ((ALT or alanine or DNA or HBsAg) adj4 (level* or baseline* or raise* or increas* or elevat* or 
normal)).ti,ab. 


7.  ((inactive or asymptomatic or healthy) adj3 carrier*).ti,ab. 


8.  or/1-7 


9.  Predictive value of tests/ 


10.  Disease progression/ 


11.  Likelihood function/ 


12.  exp "Sensitivity and specificity"/ 


13.  prognos*.ti,ab,hw. 


14.  (progress* adj3 (disease or predict*)).ti,ab. 


15.  (candidate* adj2 (therapy or treatment or antiviral*)).ti,ab. 


16.  (cut off or cutoff or threshold* or staging).ti,ab. 


17.  (select* adj2 (patient* or treatment or therapy)).ti,ab. 


18.  ((indicat* or start* or initiat*) adj3 (treatment or therapy)).ti,ab. 


19.  predict*.ti,ab. 


20.  natural history.ti,ab. 


21.  (sensitivity or specificity).ti,ab. 


22.  ((pre test or pretest or post test) adj probability).ti,ab. 


23.  (predictive value* or PPV or NPV).ti,ab. 


24.  likelihood ratio*.ti,ab. 


25.  (ROC curve* or AUC).ti,ab. 


26.  ((treatment or management) adj3 (algorithm* or plan* or strateg*)).ti,ab. 


27.  or/9-26 


28.  8 and 27 


Embase search terms 


1.  Alanine aminotransferase/ 


2.  Virus DNA/ 


3.  Biological marker/ 


4.  Virus load/ 


5.  ((ALT or alanine or DNA or HBsAg) adj4 (level* or baseline* or raise* or increas* or elevat* or 
normal)).ti,ab. 


6.  ((inactive or asymptomatic or healthy) adj3 carrier*).ti,ab. 


7.  or/1-6 


8.  Predictive value/ 


9.  Disease course/ 


10.  "Sensitivity and specificity"/ 


11.  prognos*.ti,ab,hw. 


12.  (progress* adj3 (disease or predict*)).ti,ab. 


13.  (candidate* adj2 (therapy or treatment or antiviral*)).ti,ab. 


14.  (cut off or cutoff or threshold* or staging).ti,ab. 


15.  (select* adj2 (patient* or treatment or therapy)).ti,ab. 


16.  predict*.ti,ab. 


17.  natural history.ti,ab. 


18.  (sensitivity or specificity).ti,ab. 


19.  ((pre test or pretest or post test) adj probability).ti,ab. 
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20.  (predictive value* or PPV or NPV).ti,ab. 


21.  likelihood ratio*.ti,ab. 


22.  (ROC curve* or AUC).ti,ab. 


23.  ((treatment or management) adj3 (algorithm* or plan* or strateg*)).ti,ab. 


24.  or/8-23 


25.  7 and 24 


Cochrane search terms 


#1.  MeSH descriptor Alanine Transaminase, this term only 


#2.  MeSH descriptor DNA, Viral, this term only 


#3.  MeSH descriptor Biological Markers, this term only 


#4.  MeSH descriptor Carrier State, this term only 


#5.  MeSH descriptor Viral Load, this term only 


#6.  ((ALT or alanine or DNA or HBsAg) NEAR/4 (level* or baseline* or raise* or increas* or elevat* 
or normal)):ti,ab 


#7.  ((inactive or asymptomatic or healthy) NEAR/3 carrier*):ti,ab 


#8.  (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7) 


#9.  MeSH descriptor Sensitivity and Specificity explode all trees 


#10.  MeSH descriptor Disease Progression, this term only 


#11.  MeSH descriptor Likelihood Functions, this term only 


#12.  MeSH descriptor Prognosis, this term only 


#13.  (prognos*):ti,ab 


#14.  (progress* NEAR/3 (disease or predict*)):ti,ab 


#15.  (candidate* NEAR/2 (therapy or treatment or antiviral*)):ti,ab 


#16.  ("cut off" or cutoff or threshold* or staging):ti,ab 


#17.  (select* NEAR/2 (patient* or treatment or therapy)):ti,ab 


#18.  ((indicat* or start* or initiat*) NEAR/3 (treatment or therapy)):ti,ab 


#19.  predict*:ti,ab 


#20.  "natural history":ti,ab 


#21.  (sensitivity or specificity):ti,ab 


#22.  (("pre test" or pretest or "post test") NEXT probability):ti,ab 


#23.  ((predictive NEXT value*) or PPV or NPV):ti,ab 


#24.  "likelihood ratio":ti,ab 


#25.  ("ROC curve" or AUC):ti,ab 


#26.  ((treatment or management) NEAR/3 (algorithm* or plan* or strateg*)):ti,ab 


#27.  (#9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR 
#21 OR #22 OR #23 OR #24 OR #25 OR #26) 


#28.  (#8 AND #27) 


D.3.2.2 Healthcare setting 


Q. 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? 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention /Exposure Study filter used Date parameters 


Hepatitis B Setting for diagnostic tests None All years - 10/10/2012 
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Medline search terms 


1.  Algorithm/ 


2.  Practice guideline/ 


3.  Health planning guidelines/ 


4.  Patient care planning/ 


5.  Patient care management/ 


6.  Case management/ 


7.  Comprehensive health care/ 


8.  Critical pathways/ 


9.  (guideline* or guidance or protocol or recommendation* or consensus or algorithm).ti. 


10.  or/1-9 


11.  (immuni#ation* or vaccin*).ti. 


12.  10 not 11 


13.  limit 12 to yr="2005 -Current" 


14.  "Referral and consultation"/ 


15.  Patient selection/ 


16.  Physician's practice patterns/ 


17.  Clinical competence/ 


18.  Health knowledge, attitudes, practice/ 


19.  Medical audit/ 


20.  Guideline adherence/ 


21.  (candidate* adj3 (therapy or treatment)).ti,ab. 


22.  (cut off or cutoff or threshold* or test* or assess* or referr*).ti,ab. 


23.  (select* adj3 (patient* or treatment or therapy)).ti,ab. 


24.  ((indicat* or start* or initiat*) adj3 (treatment or therapy)).ti,ab. 


25.  ((treatment or management or care or clinical) adj3 (algorithm* or plan* or strateg* or 
pathway* or plan* or case)).ti,ab. 


26.  (competen* or audit* or knowledge or educat*).ti,ab. 


27.  or/14-26 


28.  Primary health care/ 


29.  exp General practice/ 


30.  (GP* or hepatologist* or gastroenterologist* or gastro enterologist*).ti,ab. 


31.  ((primary or general or specialist or family or secondary or tertiary or consultant or hepatology 
or gastroenterology or gastro enterology) adj5 (care or service* or practice or practitioner* or 
physician* or doctor* or consultant* or nurse* or treatment or center* or centre* or setting 
or clinic*)).ti,ab. 


32.  or/28-31 


33.  13 or (27 and 32) 


Embase search terms 


1.  exp Practice guideline/ 


2.  Health care planning/ 


3.  Integrated health care system/ 


4.  Algorithm/ 


5.  (guideline* or guidance or protocol or recommendation* or consensus or algorithm).ti. 


6.  or/1-5 


7.  limit 6 to yr="2005 -Current" 
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8.  (immuni#ation* or vaccin*).ti. 


9.  7 not 8 


10.  exp Primary health care/ 


11.  General practice/ 


12.  General practitioner/ 


13.  Medical specialist/ 


14.  (GP* or hepatologist* or gastroenterologist* or gastro enterologist*).ti,ab. 


15.  ((primary or general or specialist or family or secondary or tertiary or consultant or hepatology 
or gastroenterology or gastro enterology) adj5 (care or service* or practice or practitioner* or 
physician* or doctor* or consultant* or nurse* or treatment or center* or centre* or setting 
or clinic*)).ti,ab. 


16.  or/10-15 


17.  Patient referral/ 


18.  Patient selection/ 


19.  Clinical competence/ 


20.  Clinical practice/ 


21.  Medical audit/ 


22.  Professional knowledge/ 


23.  (candidate* adj3 (therapy or treatment)).ti,ab. 


24.  (cut off or cutoff or threshold* or test* or assess* or referr*).ti,ab. 


25.  (select* adj3 (patient* or treatment or therapy)).ti,ab. 


26.  ((indicat* or start* or initiat*) adj3 (treatment or therapy)).ti,ab. 


27.  ((treatment or management or care or clinical) adj3 (algorithm* or plan* or strateg* or 
pathway* or plan* or case)).ti,ab. 


28.  (competen* or audit* or knowledge or educat*).ti,ab. 


29.  or/17-28 


30.  9 or (16 and 29) 


Cochrane search terms 


#1.  MeSH descriptor Referral and Consultation, this term only 


#2.  MeSH descriptor Algorithms, this term only 


#3.  MeSH descriptor Patient Care Planning explode all trees 


#4.  MeSH descriptor Comprehensive Health Care, this term only 


#5.  MeSH descriptor Patient Selection, this term only 


#6.  MeSH descriptor Physician's Practice Patterns, this term only 


#7.  MeSH descriptor Clinical Competence, this term only 


#8.  MeSH descriptor Health Knowledge, Attitudes, Practice, this term only 


#9.  MeSH descriptor Medical Audit, this term only 


#10.  MeSH descriptor Guideline Adherence, this term only 


#11.  (candidate* near/3 (therapy or treatment)):ti,ab 


#12.  (cut off or cutoff or threshold* or test* or assess* or referr*):ti,ab 


#13.  (select* near/3 (patient* or treatment or therapy)):ti,ab 


#14.  ((indicat* or start* or initiat*) near/3 (treatment or therapy)):ti,ab 


#15.  ((treatment or management or care or clinical) near/3 (algorithm* or plan* or strateg* or 
pathway* or plan* or case)):ti,ab 


#16.  (competen* or audit* or knowledge or educat*):ti,ab 


#17.  (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 
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OR #15 OR #16) 


#18.  MeSH descriptor Primary Health Care, this term only 


#19.  MeSH descriptor General Practice explode all trees 


#20.  MeSH descriptor General Practitioners, this term only 


#21.  (GP* or hepatologist* or gastroenterologist* or "gastro enterologist" or "gastro 
enterologists"):ti,ab 


#22.  ((primary or general or specialist or family or secondary or tertiary or consultant or hepatology 
or gastroenterology or gastro enterology) near/5 (care or service* or practice or practitioner* 
or physician* or doctor* or consultant* or nurse* or treatment or center* or centre* or 
setting or clinic*)):ti,ab 


#23.  (#18 OR #19 OR #20 OR #21 OR #22) 


#24.  (#17 AND #23) 


D.3.3 Assessment of liver disease in secondary specialist care 


Q. What is the diagnostic accuracy of non-invasive methods (e.g. transient elastography, 
serum fibrosis markers, aspartate aminotransferase / platelet ration index, magnetic 
resonance spectroscopy) to assess severity of necro-inflammatory activity and liver 
fibrosis? 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention 
/Exposure 


Comparison Study filter used Date parameters 


Hepatitis B and 
(cirrhosis or fibrosis)* 


Diagnostic 
accuracy 


 RCTs, SRs and Observational 
studies [Medline and 
Embase only] 


All years - 
10/10/2012 


*Standard population restricted to fibrosis/cirrhosis/necro-inflammation. 


Medline search terms 


1.  exp Hepatitis B/ 


2.  Hepatitis B virus/ 


3.  Hepatitis B antibodies/ 


4.  exp Hepatitis B antigens/ 


5.  exp Hepatitis D/ 


6.  Hepatitis delta antigens/ 


7.  Hepatitis delta virus/ 


8.  (hepatitis adj2 (B or D or delta)).ti,ab. 


9.  ((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. 


10.  (anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. 


11.  or/1-10 


12.  limit 11 to english language 


13.  Letter/ 


14.  Editorial/ 


15.  News/ 


16.  exp Historical article/ 


17.  Anecdotes as Topic/ 


18.  Comment/ 


19.  Case report/ 


20.  (letter or comment*).ti. 
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21.  or/13-20 


22.  21 not (randomized controlled trial/ or random*.ti,ab.) 


23.  Animals/ not Humans/ 


24.  exp Animals, Laboratory/ 


25.  exp Animal experimentation/ 


26.  exp Models, Animal/ 


27.  exp Rodentia/ 


28.  (rat or rats or mouse or mice).ti. 


29.  or/22-28 


30.  12 not 29 


31.  Liver cirrhosis/ 


32.  (cirrh* or fibro* or necro*).ti,ab. 


33.  30 and (31 or 32) 


34.  exp "Sensitivity and specificity"/ 


35.  (sensitivity or specificity).ti,ab. 


36.  ((pre test or pretest or post test) adj probability).ti,ab. 


37.  (predictive value* or PPV or NPV).ti,ab. 


38.  likelihood ratio*.ti,ab. 


39.  Likelihood function/ 


40.  (ROC curve* or AUC).ti,ab. 


41.  (diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or 
effectiveness)).ti,ab. 


42.  gold standard.ab. 


43.  Disease progression/ 


44.  (degree* or stage* or staging or grade* or grading or assess* or score or scoring).ti,ab. 


45.  ((clinical or disease) adj3 (progress* or severity)).ti,ab. 


46.  or/34-45 


47.  33 and 46 


Embase search terms 


1.  Hepatitis B/ 


2.  Hepatitis B virus/ 


3.  Hepatitis B virus X protein/ 


4.  exp Hepatitis B antibody/ 


5.  exp Hepatitis B antigen/ 


6.  Delta agent hepatitis/ 


7.  Hepatitis delta virus/ 


8.  Hepatitis delta antigen/ 


9.  (hepatitis adj2 (B or D or delta)).ti,ab. 


10.  ((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. 


11.  (anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. 


12.  or/1-11 


13.  limit 12 to english language 


14.  Letter.pt. or Letter/ 


15.  Note.pt. 


16.  Editorial.pt. 
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17.  Case report/ or Case study/ 


18.  (letter or comment*).ti. 


19.  or/14-18 


20.  19 not (randomized controlled trial/ or random*.ti,ab.) 


21.  Animal/ not Human/ 


22.  Nonhuman/ 


23.  exp Animal experiment/ 


24.  exp Experimental animal/ 


25.  Animal model/ 


26.  exp Rodent/ 


27.  (rat or rats or mouse or mice).ti. 


28.  or/20-27 


29.  13 not 28 


30.  Liver fibrosis/ 


31.  Liver cirrhosis/ 


32.  (cirrho* or fibro* or necro*).ti,ab. 


33.  Decompensated liver cirrhosis/ 


34.  or/30-33 


35.  exp "Sensitivity and specificity"/ 


36.  (sensitivity or specificity).ti,ab. 


37.  ((pre test or pretest or post test) adj probability).ti,ab. 


38.  (predictive value* or PPV or NPV).ti,ab. 


39.  likelihood ratio*.ti,ab. 


40.  (ROC curve* or AUC).ti,ab. 


41.  (diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or 
effectiveness)).ti,ab. 


42.  Diagnostic accuracy/ 


43.  Diagnostic test accuracy study/ 


44.  gold standard.ab. 


45.  Disease course/ 


46.  ((clinical or disease) adj3 (progress* or severity)).ti,ab. 


47.  (degree* or stage* or staging or grade* or grading or assess* or score* or scoring).ti,ab. 


48.  or/35-47 


49.  29 and 34 and 48 


 


 


Cochrane search terms 


#1.  MeSH descriptor Hepatitis B explode all trees 


#2.  MeSH descriptor Hepatitis B virus, this term only 


#3.  MeSH descriptor Hepatitis B Antibodies, this term only 


#4.  MeSH descriptor Hepatitis B Antigens explode all trees 


#5.  (hepatitis NEAR/2 (B OR D OR delta)):ti,ab 


#6.  ("anti HB*" or antiHB* or HBeAg* or "HBe Ag*" or HbsA* or HBcA*):ti,ab 


#7.  ((HBV or CHB or hep B or hepB or HDV) NOT (heart NEXT block)):ti,ab 
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#8.  MeSH descriptor Hepatitis D explode all trees 


#9.  MeSH descriptor Hepatitis delta Antigens, this term only 


#10.  MeSH descriptor Hepatitis Delta Virus, this term only 


#11.  (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10) 


#12.  MeSH descriptor Sensitivity and Specificity explode all trees 


#13.  (sensitivity or specificity):ti,ab 


#14.  (("pre test" or pretest or "post test") NEXT probability):ti,ab 


#15.  ("predictive value*" or PPV or NPV):ti,ab 


#16.  likelihood NEXT ratio*:ti,ab 


#17.  MeSH descriptor Likelihood Functions, this term only 


#18.  ("ROC curve*" or AUC):ti,ab 


#19.  (diagnos* NEAR/2 (performance* or accurac* or utilit* or value* or efficien* or 
effectiveness)):ti,ab 


#20.  gold NEXT standard:ab 


#21.  MeSH descriptor Disease Progression, this term only 


#22.  ((clinical or disease) near/3 (progress* or severity)):ti,ab 


#23.  (degree* or stage* or staging or grade* or grading or assess* or score* or scoring):ti,ab 


#24.  (#12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23) 


#25.  (#11 AND #24) 


#26.  MeSH descriptor Liver Cirrhosis, this term only 


#27.  (cirrho* or fibro* or necro*):ti,ab 


#28.  (#26 OR #27) 


#29.  (#25 AND #28) 


D.3.4 Genotyping 


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


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention  Comparison Study filter used Date parameters 


Hepatitis B Antivirals AND 
Genotype 


 RCTs and 
Observational 
Studies [Medline 
and Embase only] 


All years - 
10/10/2012 


Medline search terms  


1.  Antiviral agents/ 


2.  (antiviral* or anti viral*).ti,ab. 


3.  exp Interferon type I/ 


4.  Lamivudine/ 


5.  (interferon* or peginterferon*).ti,ab. 


6.  (lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir).ti,ab. 


7.  (ETV or TDF or FTC or ADV or 3TC or IFN* or pegIFN*).ti,ab. 


8.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys).ti,ab. 


9.  or/1-8 


10.  Genotype/ 
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11.  (genotyp* or subgenotyp*).ti,ab. 


12.  9 and (10 or 11) 


Embase search terms 


1.  Antiviral therapy/ 


2.  Antivirus agent/ 


3.  (antiviral* or anti viral*).ti,ab. 


4.  exp Recombinant interferon/ 


5.  Lamivudine/ 


6.  Telbivudine/ 


7.  Entecavir/ 


8.  Emtricitabine/ 


9.  tenofovir.hw,ti,ab. 


10.  adefovir.hw,ti,ab. 


11.  (interferon* or peginterferon*).ti,ab. 


12.  (lamivudine or telbivudine or entecavir or emtricitabine).ti,ab. 


13.  (ETV or TDF or FTC or ADV or 3TC or IFN* or pegIFN*).ti,ab. 


14.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys).ti,ab. 


15.  or/1-14 


16.  Genotype/ 


17.  (genotyp* or subgenotyp*).ti,ab. 


18.  15 and (16 or 17) 


Cochrane search terms 


#1 MeSH descriptor Interferon Type I explode all trees 


#2 MeSH descriptor Lamivudine, this term only 


#3 (interferon* or peginterferon*):ti,ab 


#4 (lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir):ti,ab 


#5 (ETV or TDF or FTC or ADV or 3TC or IFN or pegIFN):ti,ab 


#6 (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys):ti,ab 


#7 MeSH descriptor Antiviral Agents, this term only 


#8 (antiviral* or anti viral*):ti,ab 


#9 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8) 


#11 MeSH descriptor Genotype, this term only 


#12 (genotyp* or subgenotyp*):ti,ab 


#13 (#11 OR #12) 


#14 (#9  AND #13) 


D.3.5 Antivirals 


D.3.5.1 Antiviral treatment choice 


Two searches (S1 and S2) covered the following three questions: 


Q1. In people with CHB, what is the clinical and cost effectiveness of pharmacological 
monotherapies and combinations in achieving remission of the activity of CHB? 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 65 of 78 


DRAFT FOR CONSULTATION: Hep B Appendices 
<Hepatitis B (chronic)>: <Clinical Guideline <…>> 


Q2. 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? 


Q3. In people with CHB and 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? 


S1: All antivirals with standard population 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention  Study filter used Date parameters 


Hepatitis B Pegylated interferon OR lamivudine OR 
telbivudine OR entecavir monohydrate OR 
tenofovir disoproxil OR adefovir dipivoxil 
OR ribavirin 


RCTs and SRs 
[Medline and Embase 
only] 


All years - 
10/10/2012 


Medline search terms  


1.  Antiviral agents/ 


2.  (antiviral* or anti viral*).ti,ab. 


3.  exp Interferon type I/ 


4.  Lamivudine/ 


5.  Ribavirin/ 


6.  (interferon* or peginterferon*).ti,ab. 


7.  (lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir or 
ribavirin).ti,ab. 


8.  (ETV or TDF or FTC or ADV or 3TC or IFN* or pegIFN*).ti,ab. 


9.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys).ti,ab. 


10.  or/1-9 


Embase search terms 


1.  Antiviral therapy/ 


2.  Antivirus agent/ 


3.  (antiviral* or anti viral*).ti,ab. 


4.  exp Recombinant interferon/ 


5.  Lamivudine/ 


6.  Telbivudine/ 


7.  Entecavir/ 


8.  Emtricitabine/ 


9.  tenofovir.hw,ti,ab. 


10.  adefovir.hw,ti,ab. 


11.  ribavirin.hw,ti,ab. 


12.  (interferon* or peginterferon*).ti,ab. 


13.  (lamivudine or telbivudine or entecavir or emtricitabine).ti,ab. 


14.  (ETV or TDF or FTC or ADV or 3TC or IFN* or pegIFN*).ti,ab. 


15.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys).ti,ab. 


16.  or/1-15 


Cochrane search terms 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 66 of 78 


DRAFT FOR CONSULTATION: Hep B Appendices 
<Hepatitis B (chronic)>: <Clinical Guideline <…>> 


#1 MeSH descriptor Antiviral Agents, this term only 


#2 (antiviral* or anti viral*):ti,ab 


#3 MeSH descriptor Interferon Type I explode all trees 


#4 MeSH descriptor Lamivudine, this term only 


#5 MeSH descriptor Ribavirin, this term only 


#6 (interferon* or peginterferon*):ti,ab 


#7 (lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir or 
ribavirin):ti,ab 


#8 (ETV or TDF or FTC or ADV or 3TC or IFN or pegIFN):ti,ab 


#9 (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys):ti,ab 


#10 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9) 


S2: Lamivudine with restricted population 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention  Study filter used Date parameters 


Hepatitis B and 
viral resistance* 


Lamivudine  Observational [Medline and 
Embase only] 


All years - 10/10/2012 


*Standard population restricted. Search was not run in Cochrane as only observational studies included. 


Medline search terms  


1.  exp Hepatitis B/ 


2.  Hepatitis B virus/ 


3.  Hepatitis B antibodies/ 


4.  exp Hepatitis B antigens/ 


5.  exp Hepatitis D/ 


6.  Hepatitis delta antigens/ 


7.  Hepatitis delta virus/ 


8.  (hepatitis adj2 (B or D or delta)).ti,ab. 


9.  ((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. 


10.  (anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. 


11.  or/1-10 


12.  limit 11 to english language 


13.  Letter/ 


14.  Editorial/ 


15.  News/ 


16.  exp Historical article/ 


17.  Anecdotes as topic/ 


18.  Comment/ 


19.  Case report/ 


20.  (letter or comment*).ti. 


21.  or/13-20 


22.  21 not (Randomized controlled trial/ or random*.ti,ab.) 


23.  Animals/ not Humans/ 


24.  exp Animals, Laboratory/ 


25.  exp Animal experimentation/ 
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26.  exp Models, Animal/ 


27.  exp Rodentia/ 


28.  (rat or rats or mouse or mice).ti. 


29.  or/22-28 


30.  12 not 29 


31.  exp Drug resistance, Viral/ 


32.  Drug resistance/ 


33.  resistan*.ti,ab. 


34.  or/31-33 


35.  30 and 34 


36.  (lamivudine or LMV or 3TC or zeffix).ti,ab,hw. 


37.  35 and 36 


38.  Epidemiologic studies/ 


39.  exp Case control studies/ 


40.  exp Cohort studies/ 


41.  Cross-sectional studies/ 


42.  case control.ti,ab. 


43.  (cohort adj (study or studies or analys*)).ti,ab. 


44.  ((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or 
epidemiologic*) adj (study or studies)).ti,ab. 


45.  ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or 
review or analys* or cohort*)).ti,ab. 


46.  or/38-45 


47.  37 and 46 


Embase search terms 


1.  Hepatitis B/ 


2.  Hepatitis B virus/ 


3.  Hepatitis B virus X protein/ 


4.  exp Hepatitis B antibody/ 


5.  exp Hepatitis B antigen/ 


6.  Delta agent hepatitis/ 


7.  Hepatitis delta virus/ 


8.  Hepatitis delta antigen/ 


9.  (hepatitis adj2 (B or D or delta)).ti,ab. 


10.  ((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. 


11.  (anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. 


12.  or/1-11 


13.  limit 12 to english language 


14.  Letter.pt. or Letter/ 


15.  Note.pt. 


16.  Editorial.pt. 


17.  Case report/ or Case study/ 


18.  (letter or comment*).ti. 


19.  or/14-18 


20.  19 not (Randomized controlled trial/ or random*.ti,ab.) 
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21.  Animal/ not Human/ 


22.  Nonhuman/ 


23.  exp Animal experiment/ 


24.  exp Experimental animal/ 


25.  Animal model/ 


26.  exp Rodent/ 


27.  (rat or rats or mouse or mice).ti. 


28.  or/20-27 


29.  13 not 28 


30.  Drug resistance/ 


31.  Antiviral resistance/ 


32.  resistan*.ti,ab. 


33.  or/30-32 


34.  29 and 33 


35.  (lamivudine or 3TC or LMV or zeffix).ti,ab,hw. 


36.  34 and 35 


37.  Clinical study/ 


38.  exp Case control study/ 


39.  Family study/ 


40.  Longitudinal study/ 


41.  Retrospective study/ 


42.  Prospective study/ 


43.  Cross-sectional study/ 


44.  Cohort analysis/ 


45.  Follow-up/ 


46.  cohort*.ti,ab. 


47.  45 and 46 


48.  case control.ti,ab. 


49.  (cohort adj (study or studies or analys*)).ti,ab. 


50.  ((follow up or observational or uncontrolled or non randomi#ed or nonrandomi#ed or 
epidemiologic*) adj (study or studies)).ti,ab. 


51.  ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or 
review or analys* or cohort*)).ti,ab. 


52.  or/37-44,47-51 


53.  36 and 52 


D.3.5.2 Tenofovir (treatment naïve V lamivudine resistant) 


Q. Is tenofovir's efficacy different when compared in nucleoside naïve and lamivudine 
resistant HBV DNA strains? 


 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention /Exposure Comparison Study filter used Date parameters 


Hepatitis B* Tenofovir Lamivudine and 
resistance 


None All years - 
10/10/2012 
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*Standard population changed so that animal studies were not excluded. 


Medline search terms 


1.  exp Hepatitis B/ 


2.  Hepatitis B virus/ 


3.  Hepatitis B antibodies/ 


4.  exp Hepatitis B antigens/ 


5.  exp Hepatitis D/ 


6.  Hepatitis delta antigens/ 


7.  Hepatitis delta virus/ 


8.  (hepatitis adj2 (B or D or delta)).ti,ab. 


9.  ((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. 


10.  (anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. 


11.  or/1-10 


12.  limit 11 to english language 


13.  Letter/ 


14.  Editorial/ 


15.  News/ 


16.  exp Historical article/ 


17.  Anecdotes as Topic/ 


18.  Comment/ 


19.  Case report/ 


20.  (letter or comment*).ti. 


21.  or/13-20 


22.  12 not 21 


23.  (tenofovir or TDF or viread).ti,ab. 


24.  22 and 23 


25.  (lamivudine or 3TC or zeffix).ti,ab. 


26.  Lamivudine/ 


27.  24 and (25 or 26) 


28.  resist*.ti,ab,hw. 


29.  27 and 28 


Embase search terms 


1.  Hepatitis B/ 


2.  Hepatitis B virus/ 


3.  Hepatitis B virus X protein/ 


4.  exp Hepatitis B antibody/ 


5.  exp Hepatitis B antigen/ 


6.  Delta agent hepatitis/ 


7.  Hepatitis delta virus/ 


8.  Hepatitis delta antigen/ 


9.  (hepatitis adj2 (B or D or delta)).ti,ab. 


10.  ((HBV or CHB or HDV or hep B or hepB) not heart block).ti,ab. 


11.  (anti HB* or antiHB* or HBeAg* or HBe Ag* or HbsA* or HBcA*).ti,ab. 


12.  or/1-11 
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13.  limit 12 to english language 


14.  Letter.pt. or Letter/ 


15.  Note.pt. 


16.  Editorial.pt. 


17.  Case report/ or Case study/ 


18.  (letter or comment*).ti. 


19.  or/14-18 


20.  13 not 19 


21.  Tenofovir/ or Tenofovir disoproxil/ 


22.  (tenofovir or TDF of viread).ti,ab. 


23.  20 and (21 or 22) 


24.  Lamivudine/ 


25.  (lamivudine or 3TC or zeffix).ti,ab. 


26.  23 and (24 or 25) 


27.  resist*.ti,ab,hw. 


28.  26 and 27 


Cochrane search terms 


#1.  MeSH descriptor Hepatitis B explode all trees 


#2.  MeSH descriptor Hepatitis B virus, this term only 


#3.  MeSH descriptor Hepatitis B Antibodies, this term only 


#4.  MeSH descriptor Hepatitis B Antigens explode all trees 


#5.  (hepatitis NEAR/2 (B OR D OR delta)):ti,ab 


#6.  ("anti HB*" or antiHB* or HBeAg* or "HBe Ag*" or HbsA* or HBcA*):ti,ab 


#7.  ((HBV or CHB or hep B or hepB or HDV) NOT (heart NEXT block)):ti,ab 


#8.  MeSH descriptor Hepatitis D explode all trees 


#9.  MeSH descriptor Hepatitis delta Antigens, this term only 


#10.  MeSH descriptor Hepatitis Delta Virus, this term only 


#11.  (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10) 


#12.  (tenofovir or TDF or viread):ti,ab 


#13.  (#11 AND #12) 


#14.  (lamivudine or zeffix or 3TC):ti,ab 


#15.  (#13 AND #14) 


#16.  resist*:ti,ab 


#17.  (#15 AND #16) 


D.3.5.3 Vertical transmission 


Q. 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? 


 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention /Exposure Study filter used Date parameters 


Hepatitis B Antivirals AND pregnancy None All years - 10/10/2012 
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Medline search terms 


1.  exp Interferon type I/ 


2.  Lamivudine/ 


3.  (interferon* or peginterferon*).ti,ab. 


4.  (lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir).ti,ab. 


5.  (ETV or TDF or FTC or ADV or 3TC or IFN* or pegIFN*).ti,ab. 


6.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys).ti,ab. 


7.  or/1-6 


8.  Infectious disease transmission, Vertical/ 


9.  Pregnancy complications, Infectious/ 


10.  Pregnancy/ 


11.  Breast feeding/ 


12.  Lactation/ 


13.  (pregnan* or trimester* or breastfe* or breast fe* or lactat* or breast milk).ti,ab. 


14.  ((in utero or prenatal* or perinatal* or peripartum or intrapartum or antepartum or vertical* 
or intrafamilial* or familial* or congenital* or intrauterine or intra uterine or matern* or 
f?etomaternal* or maternof?etal* or neonat* or transplacental* or placenta* or f?etal* or 
f?etus) adj4 (transmi* or transfer* or infect* or pathogen* or acqui* or prevent* or interrupt* 
or antiviral* or anti viral*)).ti,ab. 


15.  ((matern* or mother*) adj5 (f?eto or f?etal* or f?etus or child* or baby or infant* or 
newborn* or neonat* or offspring)).ti,ab. 


16.  or/8-15 


17.  7 and 16 


Embase search terms 


1.  exp Recombinant interferon/ 


2.  Lamivudine/ 


3.  Telbivudine/ 


4.  Entecavir/ 


5.  Emtricitabine/ 


6.  tenofovir.hw,ti,ab. 


7.  adefovir.hw,ti,ab. 


8.  (interferon* or peginterferon*).ti,ab. 


9.  (lamivudine or telbivudine or entecavir or emtricitabine).ti,ab. 


10.  (ETV or TDF or FTC or ADV or 3TC or IFN* or pegIFN*).ti,ab. 


11.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys).ti,ab. 


12.  or/1-11 


13.  Vertical transmission/ 


14.  Intrauterine infection/ 


15.  Pregnancy/ 


16.  Pregnancy complication/ 


17.  Breast feeding/ 


18.  Lactation/ 


19.  (pregnan* or trimester* or breastfe* or breast fe* or lactat* or breast milk).ti,ab. 


20.  ((in utero or prenatal* or perinatal* or peripartum or intrapartum or antepartum or vertical* 
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or intrafamilial* or familial* or congenital* or intrauterine or intra uterine or matern* or 
f?etomaternal* or maternof?etal* or neonat* or transplacental* or placenta* or f?etal* or 
f?etus) adj4 (transmi* or transfer* or infect* or pathogen* or acqui* or prevent* or interrupt* 
or antiviral* or anti viral*)).ti,ab. 


21.  ((matern* or mother*) adj5 (f?eto or f?etal* or f?etus or child* or baby or infant* or 
newborn* or neonat* or offspring)).ti,ab. 


22.  or/13-21 


23.  12 and 22 


Cochrane search terms 


#1.  MeSH descriptor Interferon Type I explode all trees 


#2.  MeSH descriptor Lamivudine, this term only 


#3.  (interferon* or peginterferon*):ti,ab 


#4.  (lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir):ti,ab 


#5.  (ETV or TDF or FTC or ADV or 3TC or IFN or pegIFN):ti,ab 


#6.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys):ti,ab 


#7.  (#1 OR #2 OR #3 OR #4 OR #5 OR #6) 


#8.  MeSH descriptor Infectious Disease Transmission, Vertical, this term only 


#9.  MeSH descriptor Pregnancy Complications, Infectious, this term only 


#10.  MeSH descriptor Pregnancy, this term only 


#11.  MeSH descriptor Breast Feeding, this term only 


#12.  MeSH descriptor Lactation, this term only 


#13.  (pregnan* or trimester* or breastfe* or "breast feeding" or lactat* or "breast milk"):ti,ab 


#14.  ((utero or prenatal* or perinatal* or peripartum or intrapartum or antepartum or vertical* or 
intrafamilial* or familial* or congenital* or intrauterine or "intra uterine" or matern* or 
neonat* or transplacental* or placenta* or fetal* or foetal* or foetus or fetus or 
fetomaternal* or foetomaternal* or maternofetal* or maternofoetal*) NEAR/4 (transmi* or 
transfer* or infect* or pathogen* or acqui* or prevent* or interrupt* or antiviral* or "anti 
viral" or "anti virals")):ti,ab 


#15.  ((matern* or mother*) NEAR/5 (foeto or feto or fetal* or foetal* or foetus or fetus or child* or 
baby or infant* or newborn* or neonat* or offspring)):ti,ab 


#16.  (#8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15) 


#17.  (#7 AND #16) 


D.3.5.4 Prophylactic treatment 


Q. 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? 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention /Exposure Study filter used Date parameters 


Hepatitis B Antivirals and (reactivation or 
immunocompromisation) 


RCTs and SRs [Medline 
and Embase only] 


All years - 10/10/2012 


Medline search terms 


1.  Antiviral agents/ 


2.  (antiviral* or anti viral*).ti,ab. 


3.  Lamivudine/ 
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4.  (lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir).ti,ab. 


5.  (ETV or TDF or FTC or ADV or 3TC).ti,ab. 


6.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys).ti,ab. 


7.  or/1-6 


8.  Virus activation/ 


9.  Recurrence/ 


10.  Chemoprevention/ 


11.  Immunosuppression/ 


12.  (reactivat* or re activat* or flare* or recur*).ti,ab. 


13.  (prophyl* or preempti* or pre empti*).ti,ab. 


14.  chemo*.ti,ab. 


15.  (immunocomp* or immuno comp* or immunosup* or immuno sup*).ti,ab. 


16.  or/8-15 


17.  7 and 16 


Embase search terms 


1.  Antiviral therapy/ 


2.  Antivirus agent/ 


3.  (antiviral* or anti viral*).ti,ab. 


4.  Lamivudine/ 


5.  Telbivudine/ 


6.  Entecavir/ 


7.  Emtricitabine/ 


8.  tenofovir.hw,ti,ab. 


9.  adefovir.hw,ti,ab. 


10.  (lamivudine or telbivudine or entecavir or emtricitabine).ti,ab. 


11.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys).ti,ab. 


12.  (ETV or TDF or FTC or ADV or 3TC).ti,ab. 


13.  or/1-12 


14.  Virus activation/ 


15.  Virus reactivation/ 


16.  Chemoprophylaxis/ 


17.  Immunosuppressive treatment/ 


18.  Prophylaxis/ 


19.  Chemotherapy/ 


20.  (reactivat* or re activat* or flare* or recur*).ti,ab. 


21.  (prophyl* or preempti* or pre empti*).ti,ab. 


22.  chemo*.ti,ab. 


23.  (immunocomp* or immuno comp* or immunosup* or immuno sup*).ti,ab. 


24.  Recurrent disease/ 


25.  or/14-24 


26.  13 and 25 


Cochrane search terms 
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#1.  MeSH descriptor Lamivudine, this term only 


#2.  (lamivudine or telbivudine or entecavir or emtricitabine or tenofovir or adefovir):ti,ab 


#3.  (ETV or TDF or FTC or ADV or 3TC):ti,ab 


#4.  (viread or emtricitabine plus tenofovir or hepsera or sebivo or tyzeka or baraclude or zeffix or 
pegasys):ti,ab 


#5.  MeSH descriptor Antiviral Agents, this term only 


#6.  (antiviral* or anti viral*):ti,ab 


#7.  (#1 OR #2 OR #3 OR #4 OR #5 OR #6) 


#8.  MeSH descriptor Virus Activation, this term only 


#9.  MeSH descriptor Recurrence, this term only 


#10.  MeSH descriptor Chemoprevention, this term only 


#11.  MeSH descriptor Immunosuppression, this term only 


#12.  (reactivat* or "re activate" or "re activation" or flare* or recur*):ti,ab 


#13.  (prophyl* or preempti* or "pre emptive"):ti,ab 


#14.  (chemo* or immuno*):ti,ab 


#15.  (#8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14) 


#16.  (#7 AND #15) 


D.3.6 Frequency of monitoring 


Q. 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? 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention /Exposure Study filter used Date parameters 


Hepatitis B Monitoring frequency RCTs, SRs and Observational 
studies [Medline and Embase only] 


All years - 10/10/2012 


Medline search terms  


1.  Endpoint determination/ 


2.  Disease progression/ 


3.  Time factors/ 


4.  prognos*.ti,ab,hw. 


5.  ((interval* or every) adj5 (month* or year* or week*)).ti,ab. 


6.  (treatment adj3 (nonresponse* or failure* or response* or duration or outcome*)).ti,ab,hw. 


7.  (predict* adj2 value*).ti,ab,hw. 


8.  ((review* or recall* or follow up* or regular* or periodic*) adj (interval* or visit* or inspect* or 
examin* or attend* or test* or measure*)).ti,ab. 


9.  ((virologic* or serologic* or clinical or biochemical) adj2 (status or response*)).ti,ab. 


10.  (management adj (strateg* or protocol* or plan*)).ti,ab. 


11.  (test* or measure* or prevent*).ti. 


12.  (endpoint* or clearance or disappearance or seroconversion or breakthrough).ti,ab. 


13.  natural histor*.ti,ab. 


14.  or/1-13 


15.  monitor*.ab,hw. 


16.  14 and 15 


17.  monitor*.ti. 
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18.  (predict* adj2 (treatment* or response* or outcome* or factor*)).ti,ab. 


19.  or/16-18 


Embase search terms 


1.  Disease course/ 


2.  Therapy delay/ 


3.  prognos*.ti,ab,hw. 


4.  ((interval* or every) adj5 (month* or year* or week*)).ti,ab. 


5.  (treatment adj3 (nonresponse* or failure* or response* or duration or outcome* or 
planning)).ti,ab,hw. 


6.  (predict* adj2 value*).ti,ab,hw. 


7.  ((review* or recall* or follow up* or regular* or periodic*) adj (interval* or visit* or inspect* or 
examin* or attend* or test* or measure*)).ti,ab. 


8.  ((virologic* or serologic* or clinical or biochemical) adj2 (status or response*)).ti,ab. 


9.  (management adj (strateg* or protocol* or plan*)).ti,ab. 


10.  (test* or measure* or prevent*).ti. 


11.  (endpoint* or clearance or disappearance or seroconversion or breakthrough).ti,ab. 


12.  natural histor*.ti,ab. 


13.  or/1-12 


14.  monitor*.ab,hw. 


15.  13 and 14 


16.  monitor*.ti. 


17.  (predict* adj2 (treatment* or response* or outcome* or factor*)).ti,ab. 


18.  15 or 16 or 17 


Cochrane search terms 


#1 MeSH descriptor Endpoint Determination, this term only 


#2 MeSH descriptor Time Factors, this term only 


#3 MeSH descriptor Disease Progression, this term only 


#4 MeSH descriptor Prognosis, this term only 


#5 MeSH descriptor Predictive Value of Tests, this term only 


#6 MeSH descriptor Treatment Outcome explode tree 1 


#7 prognos*:ti,ab 


#8 ((interval* or every) near/5 (month* or year* or week*)):ti,ab 


#9 (treatment near/3 (nonresponse* or failure* or response* or duration or outcome*)):ti,ab 


#10 (predict* near/2 value*):ti,ab 


#11 ((review* or recall* or "follow up" or regular* or periodic*) next (interval* or visit* or inspect* 
or examin* or attend* or test* or measure*)):ti,ab 


#12 ((virologic* or serologic* or clinical or biochemical) near/2 (status or response*)):ti,ab 


#13 (management next (strateg* or protocol* or plan*)):ti,ab 


#14 (test* or measure* or prevent*):ti 


#15 (endpoint* or clearance or disappearance or seroconversion or breakthrough):ti,ab 


#16 (natural next histor*):ti,ab 


#17 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 
OR #15 OR #16) 


#18 monitor*:ab 


#19 monitoring:kw 
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#20 (#18 OR #19) 


#21 (#17 AND #20) 


#22 monitor*:ti 


#23 (predict* near/2 (treatment* or response* or outcome* or factor*)):ti,ab 


#24 (#21 OR #22 OR #23) 


D.3.7 Surveillance for hepatocellular carcinoma 


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


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Intervention /Exposure Study filter used Date parameters 


Hepatitis B Surveillance and 
hepatocellular carcinoma 


RCTs, SRs and Observational 
studies [Medline and Embase only] 


All years - 
10/10/2012 


Medline search terms 


1.  Carcinoma, hepatocellular/ 


2.  Liver neoplasms/ 


3.  (hepatoma* or hepatocarcinoma* or HCC).ti,ab. 


4.  ((hepatocellular or liver or hepatic or hepato) adj2 (cancer or carcinoma* or neoplasm*)).ti,ab. 


5.  or/1-4 


6.  exp Early diagnosis/ 


7.  surveillance.ti,ab,hw. 


8.  screen*.ti,ab. 


9.  (early and (detect* or diagnos* or stage*)).ti,ab. 


10.  or/6-9 


11.  5 and 10 


Embase search terms 


1.  Liver cell carcinoma/ 


2.  Liver carcinoma/ 


3.  Liver cancer/ 


4.  (hepatoma* or hepatocarcinoma* or HCC).ti,ab. 


5.  ((hepatocellular or liver or hepatic or hepato) adj2 (cancer or carcinoma* or neoplasm*)).ti,ab. 


6.  or/1-5 


7.  Early diagnosis/ 


8.  surveillance.ti,ab,hw. 


9.  screen*.ti,ab. 


10.  (early and (detect* or diagnos* or stage*)).ti,ab. 


11.  or/7-10 


12.  6 and 11 


Cochrane search terms 


#1.  MeSH descriptor Carcinoma, Hepatocellular, this term only 


#2.  MeSH descriptor Liver Neoplasms, this term only 


#3.  (hepatoma* or hepatocarcinoma* or HCC):ti,ab 


#4.  ((hepatocellular or liver or hepatic or hepato) NEAR/2 (cancer or carcinoma* or 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 77 of 78 


DRAFT FOR CONSULTATION: Hep B Appendices 
<Hepatitis B (chronic)>: <Clinical Guideline <…>> 


neoplasm*)):ti,ab 


#5.  (#1 OR #2 OR #3 OR #4) 


#6.  MeSH descriptor Early Diagnosis explode all trees 


#7.  (surveillance or screen*):ti,ab 


#8.  (early and (detect* or diagnos* or stage*)):ti,ab 


#9.  (#6 OR #7 OR #8) 


#10.  (#5 AND #9) 


D.4 Economic searches 


D.4.1 Economic evaluations 


Economic searches were run in Medline and Embase by combining the standard population with the 
economic filter (D.1.4) and limiting by date range (see table below). Economic searches were 
executed in the HEED and Cochrane (NHS EED and HTA) databases by simply running a standard 
population without a date limitation. Search terms for the HEED database are given below. 


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Study filter used Date parameters 


Hepatitis B Economic [Embase and 
Medline only] 


 2009 - 10/10/2012 (Medline and Embase) 


 All years - 10/10/2012 (NHS EED, HTA and HEED) 


HEED search terms 


1.  AB='hepatitis B' OR 'hep B' OR hepB 


2.  TI='hepatitis B' OR 'hep B' OR hepB 


3.  CS=1 OR 2 


D.4.2 Quality of life studies 


Quality of life (QOL) searches were run in Medline and Embase by combining the standard 
population with the QOL filter (D.1.5) without a date limitation. Search terms for the HEED database 
are given above.  


Search constructed by combining the columns in the following table using the AND Boolean operator 


Population Study filter used Date parameters 


Hepatitis B QOL [Embase and Medline] All years - 10/10/2012 
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Appendix E: Clinical evidence tables 


E.1 Patient Information 


 


Reference 


Study type/ 
Study 
quality 


Number 
of 
patients Population  


Group 1  


(cases) 


Group 2 


(controls) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Noghabi AA 
and Zandi M 
et al. The 
effect of 
education 
on quality of 
life in 
patients 
under 
interferon 
therapy. 
Hepar Mon 
2010; 10(3): 
218-222 


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


 


Patients 
were 
randomly 
assigned into 
two groups. 


 


Study 
quality: 


Indirect 
population 
(<40% hep B 
patients) 


 


N=60 


 


 


 


 


Setting: Hepatitis 
centre, Iran 


 


Method: sampling 
was non-randomised 
and based on sample 
characteristics (see 
inclusion) 


 


Inclusion: age 18-60 
years, absence of 
other infections and 
chronic diseases, first 
time treatment for 
Interferon alpha 
therapy and absence 
of cirrhosis 


 


Exclusion: -   


 


 


 


Education sessions + pamphlets  


Classes were held once a week 
and in each class educational 
pamphlets were distributed 
among the cases. Each education 
session (45 minute each) had a 
maximum of 6 patients and 6 
accompanying persons. These 
accompanying persons had a 
supportive care role. 


1st session 


The nature of their disease, 
transmission routes, the diagnosis 
and treatment of their disease 
were explained and pamphlets 
were distributed to the patients. 


2nd session 


The effect of IFN therapy on their 
disease, the frequent side effects 
after injection, methods of 
protecting themselves and 
controlling these side effects were 
explained and pamphlets were 


After the 
study, 
educational 
pamphlets 
were 
distributed 
to the 
control 
group for 
ethical 
reasons and 
the correct 
method of 
injection of 
interferon 
was also 
taught to 
them. 


 


(n=30) 


12 
weeks 


Educati
on 
session: 
one 
month 


Self-reported Quality 
of life (QoL) at the 
time of entering the 
study and 12 weeks 
after therapy – QoL 
questionnaire for 
patients with chronic 
liver disease (CLDQ) – 
includes fatigue, 
activity, emotional 
symptoms, abdominal 
symptoms, systemic 
symptoms and worry. 
Score are graded from 
1 to 7 for each 
category making the 
minimum possible 
scores 29 and the 
maximum 203 
(validated) (the higher 
score the better) 


 


Follow up of patients 


Tehran 
University 
of 
Medical 
Sciences 
and 
Baqiyatall
ah 
Research 
center for 
gastroent
erology 
and liver 
disease.  
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distributed.  


3rd session 


The method of the self-injection 
of IFN was explained and the 
patients’ questions were 
answered.  


4th session 


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


 


(n=30) 


was done as self –
reporting with in-
person attendance 
every month  


 


Baseline characteristics  


 


 Cases 


(n=30) 


Controls 


(n=30) 


P value 


Age 40.3 ± 14.9 37.2 ± 9.5 0.33 


Sex, M/F n(%) 22 (73.3)/ 8 (26.7) 24 (80)/ 6 (20) 0.381 


Level of education 


Illiterate  


Primary and guidance school 


Diploma and higher 


 


3 (10) 


16 (53.3) 


11 (36.7) 


 


0 


15 (50) 


15 (15) 


 


0.19 


Marital status 


Single 


Married 


 


13 (43.3) 


17 (56.6) 


 


15 (50) 


15 (50) 


 


0.398 


Number of children 


3 or less 


>3 


 


23 (76.7) 


7 (23.3) 


 


28 (93.3) 


2 (6.7) 


 


0.145 


Occupation 


Worker 


 


4 (13.3) 


 


7 (23.3) 


 


0.076 
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Employee 


Housekeeper 


Student 


Retired 


6 (20) 


4 (13.3) 


6 (20) 


10 (33.3) 


4 (13.3) 


4 (13.3) 


0 


15 (50) 


Duration of disease 


1-3y 


3-6y 


>6y 


 


21 (70) 


5 (16.7) 


4 (13.3) 


 


22 (73.3) 


4 (13.3) 


4 (13.3) 


 


1.0 


Hospitalisation 


None 


Once 


 


30 (100) 


0 


 


28 (93.3) 


2 (6.72) 


 


0.492 


Hepatitis type 


HBV 


HCV 


 


6 (20) 


24 (80) 


 


10 (33.3) 


20 (66.7) 


 


0.243 


 


No significant difference was found between the two groups 


Results (before and after 12 weeks follow up) 


Quality of life before and after 12 weeks (3 months) within groups 


 Cases Controls 


 Before  After  P  


(Wilcoxon test) 


Before  After  P  


(Wilcoxon test) 


Score (min-max) Mean (SD)  Mean (SD)   Mean (SD)  Mean (SD)   


Abdominal symptoms (3-21) 17.7 (3.1) 19.5 (3.2) 0.00 15.9 (5.3) 15.9 (5.6) 0.48 


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 (5-35) 29.9 (4.1) 29.1 (5.1) 0.29 28.5 (5.2) 26.4 (6.6) 0.03 


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)  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 9 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


9 


 


Quality of life before and after 12 weeks (3 months) between the two groups 


 Before intervention After intervention 


 Cases Controls P  


(Mann-Whitney 
test) 


Cases Controls P  


(Mann-Whitney  
test) 


Score (min-max) Mean (SD)  Mean (SD)   Mean (SD)  Mean (SD)   


Abdominal symptoms (3-21) 17.7 (3.1) 15.9 (5.3) 0.43 19.5 (3.2) 15.9 (5.6) 0.94 


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 (5-35) 29.9 (4.1) 28.5 (5.2) 0.35 29.1 (5.1) 26.4 (6.6) 0.04 


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)  


The quality of life score in the cases showed a significant increase after 12 weeks compared to the controls. 


Study limitations: mixed population; different treatment regimens in hepatitis B and C (IFN alpha + Ribavirin in hep C and IFN alpha in hep B) and this has not been 
taken into account in this study.  


Authors’ conclusion: This study showed that continuous education and follow up in chronic hepatitis B and C patients under IFN alpha treatment could greatly increase 
their adherence to IFN treatment and decrease the side effects, ultimately resulting in a better quality of life. 


 


 


   Reference 
Study type/ 
Study quality 


Number of 
patients Population 


Length of follow-
up Outcome measures 


Source of 
funding 


Ho A and Tan T. 
Pregnant women 
and their 
willingness to be 
treated for 
hepatitis B during 
pregnancy. AASLD 


Cross-
sectional 
survey 
(abstract) 


 


 


N=60 


 


75 patients were 
asked to 
participate in the 
study, 60 


Setting: an Asian population; USA 


 


Methods: a translated questionnaire 
was given to pregnant women in waiting 
rooms at various obsterics/ gynecology 
clinics with a large Asian population 


Not applicable % people that would 
take hepatitis B 
medication during 
pregnancy 


% people who planned 
on breastfeeding 


Not stated 
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abstracts. 2011: Su 
1003 


Study 
quality: 


Very low 


completed 
questionnaires. 


 


 


 


were targeted because of the high 
incidence of hepatitis B in that group.  


 


The questionnaire obtained information 
on demographic characteristics, 
obstetric history, family history of HBV, 
personal history of HBV, perceptions of 
treatment and risks, including 
breastfeeding.  


 


 


Population characteristics  


Mean age 32 years (range 21-44) 


55 (91%) were of Asian ethnicity 


93% of patients were born outside of 
the USA. 


57% of patients were born outside of 
the US had been in the US <10 years. 


>79% patients had at least a college 
degree. 


Average number of pregnancies was 2 


Average week of gestation was 29 
weeks 


 


 


 


Results 


67% (95% CI 55-79%) reported they would take hepatitis B medication while pregnant. 


All respondents (100%) planned on breastfeeding, but 58% (95%CI 46-70%) stated that they would not breastfeed if they knew they had hepatitis B. 


>97% stated their reason was that they would be afraid to transmit hepatitis B to their baby. 


 


Conclusion: Most women were interested in taking antiviral therapy for hepatitis B while pregnant, likely motivated by a desire to reduce perinatal transmission. 
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Patients still perceive a high risk of HBV transmission via breastfeeding despite current recommendations further supporting the need for patient education. 
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E.2 Settings for pre therapeutic tests 


 


   
Reference 


Study type/ 
Study quality Number of patients Patient characteristics 


Length of 
follow-up Outcome measures 


Source of 
funding 


Smith 
2010 


Retrospective 
(abstract) 


 


 


Study quality: 


Inadequate 
information 
on 
recruitment 


 


No baseline 
table 


 


No. excluded 
do not add up 


Initial N=2698 


 


Final N=1094  


 


Duplicate requests 
(including from 
within hepatology), 
indeterminate (n=18) 


 


Untraceable 
confidential hospital 
numbers used by the 
sexual health clinic 
(n=459) 


 


Recruitment/setting: St Mary’s Hospital, Imperial 
College Healthcare NHS Trust, London UK 


 


Inclusion: Patients found to be HBsAg positive by 
both primary care and hospital clinicians (HBsAg 
data obtained by the virological department at St 
Mary’s Hospital over a 3 year period from Jan 
2007 to Dec 2009). 


 


Source of data: primary care, hospital out-patient, 
in-patient, Accident and Emergency or ante-natal 
clinic.  


 


 


Exclusion: Duplicate tests, equivocal serology and 
unidentifiable patients were excluded.   


 


Baseline characteristics – information not given 


 


 


Not applicable Proportion (%) of 
patients attended at 
least one hepatology 
clinic (or referred to 
specialist care) 


Not stated 


Results  


Patients tested in primary care were less likely to be referred to specialist care. 


In-hospital referral rates are better. 


 


Request site n/N (%) did not reach hepatology clinic (specialist care) 


Hospital  81/912 (9%) 
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Primary care 151/182 (83%) 


 


Additional results: Antenatal patients were the commonest group tested in the hospital setting who failed to be referred to specialist care (n=22). 


Potential study limitations: cannot exclude the possibility that some patients may have been attending hepatology clinics outside St Mary’s Hospital, this information 
was not documented in notes.  


 


   
Reference 


Study type/ 
Study quality Number of patients Patient characteristics 


Length of 
follow-up Outcome measures 


Source of 
funding 


Taylor 
2010 


Cross-
sectional 
survey 
(abstract) 


 


Study quality: 


Inadequate 
information 
on 
recruitment 


 


Poor response 
rate (28%) 


 


Small sample 
size 


 


N=45 


 


45/161 
questionnaires were 
completed and 
returned. 


Recruitment/setting: Department of 
Gastroenterology, Queen Elizabeth Hospital, 
London, UK 


 


Aim: to assess GP knowledge on HBV.  


 


Source of data: A survey containing 32 questions 
was sent to GPs within the catchment area. Another 
questionnaire was sent again if there was no 
response after several months. 


 


Exclusion: Not stated.  


 


Baseline characteristics  


 


Mean age, years 46 


Duration worked at GP, 
years (range) 


14 (1-35) 


Practice contains >5,000 
patients, % 


96% 


 


Not applicable GP knowledge 


 


Proportion (%) of 
those who knew how 
to correctly screen 
for HBV 


 


Proportion (%) of 
those who would 
refer patients to a 
specialist 


Not stated 


Results  


90% (n=41/45) of respondents would attend an education session on viral hepatitis. 


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


Proportion of GPs who knew how to correctly 
screen for HBV  


8/45 (17%) 


Two scenarios for HBV were presented: 


A pregnant woman found to be HBsAg positive on screening; 


A Nigerian man known to be HBsAg positive, who had an ALT 4 x ULN 


 


Scenarios Proportion of those who would refer patients to a specialist, n/N (%) 


A pregnant woman found to be HBsAg positive 
on screening 


24/45 (53%) 


A Nigerian man known to be HBsAg positive, who 
had an ALT 4 x ULN 


16/45 (36%) 


 


Author’s conclusion: Without a basic understanding of chronic viral hepatitis, including when to refer, a significant proportion of patients will not receive appropriate 
treatment. Improved training and education are required for GPs and hospitals should provide clear management guidelines to local GPs.   
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E.3 Referral Thresholds 


Bibliographic 
reference 


Study type/ 


Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Chu 2007 Prospective 
follow up 
study  


N=133 HBeAg positive patients with normal ALT level (0-36 
U/L), no evidence of cirrhosis based on clinical 
grounds and liver ultrasonography and no 
concomitant infection with hepatitis C or delta at the 
baseline and no antiviral therapy before entry or 
during follow up who had documented 
seroconversion from HBeAg  to anti-HBe.  


Baseline characteristics 


 Total 
(n=133)  


Men 
(n=75) 


Women 
(n=58) 


Mean age 
on entry in 
years (SD) 


28.2 (6.9) 28.3 (6.4) 28.2 (7.5) 


Genotype 


-B 


-C 


 


108 (81%) 


25 (19%) 


 


64(85%) 


11(15%) 


 


44(76%) 


14(24%) 


Interval 
from entry 
to HbeAg 
seroconver
sion (years) 


4.6 (3.7) 4.6 (4.0) 4.5 (3.3) 


Follow up 
duration 
following 
HbeAg 
seroconver
sion (years) 


5.8 (4.2) 5.9 (4.3) 5.7 (4.1) 


 


Maximal ALT 
during HBeAg 
positive phase 
(immune 
clearance 
phase) 


For a 
minimum 
of 1 year 
following 
HBeAg 
seroconve
rsion  


Reactivation of 
hepatitis B defined 
as raise to more 
than twice the ULN 
of ALT levels, 
accompanied by 
positive serum HBV 
DNA (>1.4 X 105 
copies/ml) by 
hybridization 
assays. 


By a grant 
from 
National 
Science of 
Council of 
Taiwan.   


Results: 
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The annual rate of reactivation of hepatitis B was 3.3%. 


The cumulative probabilities of reactivation of hepatitis B were 15.1%, 29.8% and 32.8% respectively after 5, 10 and 15 years of follow up. 


 


Predictive models for reactivation of hepatitis B following HbeAg seroconversion 


 Univariate analysis* Multivariable analysis*▪  


Prognostic factors Hazard ratio (95% C.I) P value Hazard ratio (95% C.I) P value 


Maximal ALT during HbeAg 
positive (immuno clearance) 
phase 


<2 x ULN 


2-5  x ULN 


>5  x ULN 


 


 


 


 


1 


(0.72-6.16) 


3.01  (1.12-8.08) 


 


 


 


0.17 


0.029 


 


 


 


1 


(0.89-8.47) 


3.57  (1.22-10.46) 


 


 


 


0.08 


0.02 


* Cox proportional hazards regression models. 


▪  Multivariable analysis included the following predictive factors: age on entry, gender, genotype, interval from entry to HbeAg seroconverion (in years) and age at 
HbeAg seroconversion.  


The authors concluded that ALT levels>5 x ULN during the HbeAg positive phase was correlated significantly with reactivation of hepatitis B after HbeAg 
seroconversion.   


 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Lai 2007A Retrospective  N=192 


 


Initial N= 
593 


 


401 
excluded  


Recruitment/setting: screened the charts of all 
patients seen in the Beth Israel Deaconess Medical 
Center Liver Center (USA) between Jan 2000 and 
April 2005. 


 


Inclusion: HBsAg positive, HBV DNA ≥10,000 
copies/mL, a liver biopsy or clinical cirrhosis. 


Based on pre-
biopsy ALT 
values, patients 
were classified 
into 1 of the 3 
categories*: 


1.Persistently 


N/A  Significant fibrosis 
or inflammation 
(by METAVIR 
scoring) 


 


Significant fibrosis 


(stage 2-4) 


Not stated   
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Exclusion: patients with hepatocellular carcinoma, 
immunosuppression, HIV, history of positive HCV 
RNA, hemachromatosis or other chronic liver 
disease or treatment with oral antiviral 
nucleos(t)ides therapy prior to biopsy, but included 
if their therapy was limited to IFN more than 1 year 
prior to biopsy.   


Baseline characteristics 


 Normal 
ALT 


1-1.5xULN >1.5xUL
N 


Sex M/F, n 
(%) 


24 (41)/35 
(59) 


16 (62)/10 
(38) 


89 
(83)/18 
(17) 


Prior 
treatment 
with IFN, n 
(%) 


2 (3) 


 


1 (4) 5 (5) 


Race 


White 


Black 


Asian 


Hispanic 


 


4(7) 


6 (10) 


49 (84) 


- 


 


3(12) 


3(12) 


20 (77) 


- 


 


29 (27) 


10 (9) 


66 (62) 


2 (2) 


HBeAg (+), 
(%) 


56 38 63 


Mean age, 
95% CI 


37 (33-40) 39 (35-44) 40 (37-
43) 


Mean 
weight 
(kg), 95% 
CI 


64.3 (60.1-
68.5) 


67.3 (61.8-
72.7) 


72.5 
(69.1-
75.9) 


normal ALT 
(n=59) 


2.ALT 1-1.5x 
ULN  


(n=26) 


3.ALT>1.5xULN  


(n=107) 


 


*maximal ALT 
level over > 
min. 6 months 
determined the 
group selection.  


 


Normal ALT – 
defined as 
having at least 2 
ALT values 
≤40IU/L at least 
6 months apart 
and no elevated 
ALT at any time 
point prior to 
biopsy, for both 
men and 
women 


No significant 
fibrosis (stage 0-1) 


 


Significant 
inflammation 
(grade 2-3) 


No significant 
inflammation 
(stage 0-1) 
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Mean log 
viral load, 
95% CI 


6.3 (5.9-
6.8) 


6.1 (5.5-
6.7) 


6.6 (6.4-
6.9) 


Mean 
(95%CI) 


Stage 


 


Grade 


 


 


0.7 (0.4-
1.0) 


1.3 (1.2-
1.5) 


 


 


1.4 (0.8-
1.9) 


1.5 (1.3-
1.8) 


 


 


2.1 (1.8-
2.4) 


2.0 (1.8-
2.1) 


 


Results: 


Overall 37% patients in the normal ALT group had either significant inflammation or fibrosis. 


Stage of fibrosis or grade of inflammation by ALT  


 Significant fibrosis (F2-4) Significant inflammation (A2-3) 


Normal ALT 18% 34% 


1-1.5xULN 34% 54% 


>1.5xULN 62% 78% 


 


Patients with persistently normal ALT levels were further categorised as low normal (0-25 IU/L) (n=20) and high normal (26-40 IU/L) (n=39). 


Overall 20% of patients with low normal ALT had either significant inflammation or fibrosis. 


Stage of fibrosis or grade of inflammation by normal ALT subgroups 


 Significant fibrosis (F2-4) Significant inflammation (A2-3) 


Low normal (0-25) 5% 20% 


High normal (26-40) 25% 41% 


 


ALT groups were stratified into subgroups: <1x, >1x, >1.5x, >2x, >3x and >5x ULN; the distribution of stage and grade was not statistically significantly different between 
the different high ALT groups. 


Prediction of significant fibrosis and inflammation results, based on multivariable logistic regression controlling for all covariates, including race, sex, prior treatment 
with IFN, viral load, weight, age, eAg positivity 


Sig. fibrosis Adjusted OR (95% CI) P values 


Age   0.0005 
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≤40 


>40 


1.0 


1.08 (1.03-1.13) 


ALT group 


Normal ALT  


High ALT (≥1xULN) 


1.0 


1.58 (1.03-2.44) <0.0001 


Sig. inflammation   


ALT group 


Normal ALT 


High ALT (≥1xULN) 


1.0 


2.01 (1.29-3.15) 0.002 


  


Prediction of significant fibrosis and inflammation results stratified by HBeAg status, based on multivariable logistic regression controlling for all covariates, including 
race, sex, prior treatment with IFN, viral load, weight, age, eAg positivity 


 


 Sig. fibrosis Adjusted OR (95% CI) P values 


Age 


 


HBeAg (+) (N= 


≤40 


>40 


HBeAg (-) 


≤40 


>40 


 


1.0 


1.07 (1.01-1.14) 


 


1.0 


1.10 (1.02-1.18) 


 


 


0.017 


 


 


0.0165 


ALT group HBeAg (+) 


Normal ALT  


High ALT (≥1xULN) 


HBeAg (-) 


Normal ALT  


High ALT (≥1xULN) 


 


1.0 


1.77 (1.02-3.07) 


 


- 


 


 


0.04 


 


 


 


 Sig. inflammation   


ALT group 


 


HBeAg (+) 


Normal ALT 


High ALT (≥1xULN) 


 


1.0 


1.89 (1.08-3.29) 


 


 


0.026 
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HBeAg (-) 


Normal ALT 


High ALT (≥1xULN) 


 


- 


 


 


 


Increasing ALT was not a predictor of significant fibrosis and inflammation in HBeAg (-) patients (data not shown). 


Study limitations: inability to characterise the upper limit of viral replications in all subjects. The PCR assays used in this study did not dilute serum to quantify the upper 
end and so the range stopped at >200,000 copies/mL for many patients 


Only patients with HBV DNA >10,000 copies/mL were biopsied so cannot comment on patients with even lower HBV DNA levels.  


Referral bias – cannot exclude that only the sicker population was being referred. 


Author’s conclusion: results suggest that clinicians need to evaluate all patients with HBV DNA >10,000 copies/mL carefully for liver fibrosis and inflammation and that 
age >40y and an ALT >25 (high normal) may trigger evaluation with a liver biopsy. 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Chen 2010B Retrospective  N=228 
Chinese 
patients 


 


  


Recruitment/setting: patients from the centre of 
infections diseases, West China were screen 
between Aug 2006 and Jan 2008 


 


Inclusion: HBsAg positive for at least 6 months prior 
to liver biopsy; no present or past evidence of any 
symptoms related to liver disease; no prior 
treatment with an anti-viral agent such as IFN and 
NUCs. 


 


Exclusion: Co-infection with HCV, HEV, or HIV; any 
rising of ALT that is more than 2xULN 


Baseline characteristics 


 All Normal 
ALT 


>1.xULN 


N 228 141 87 


ALT groups 


1.Normal ALT 
(≤1xULN) 


2.Slightly 
elevated ALT 
(>1xULN but 
<2xULN) 


HBV DNA 
groups 


1.<100,000 
copies/mL 


2.≥100,000 
copies/mL 


N/A  Significant fibrosis 
(stage ≥2) or 
inflammation 
(grade ≥2) (by 
Scheuer scoring) 


 


A professional 
pathologist 
assessed all biopsy 
samples. 


 


Not stated   
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Male, n (%) 128 (56.1) 82 (58.2) 46 (52.9) 


Age 
(mean±SD) 


32.5±9.6 33±10.1 31.7±8.7 


BMI 
(mean±SD) 


 


21.7±2.8 


 


21.5±2.7 


 


21.9±2.8 


Positive 
family 
history (%) 


144 (63.4) 91 (64.5) 54 (62.1) 


 


 HBVDNA 
<100,000 


≥100,000 


N 109 119 


Male, n (%) 69 (63.3) 59 (49.6) 


Age 
(mean±SD) 


34.6±9.9 30.6±9 


BMI 
(mean±SD) 


 


21.6±2.6 


 


21.7±2.6 


Positive 
family 
history (%) 


69 (63.3) 76 (63.9) 


 


 HBeAg (+) HBeAg (-) 


N 104 124 


Male, n (%) 54 (51.9) 74 (59.7) 


Age 
(mean±SD) 


33.9±9.7 30.9±9.3 


BMI 
(mean±SD) 


 


21.9±2.7 


 


21.3±2.9 


Positive 
family 


 


80 (64.5) 


 


65 (62.5) 
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history (%) 
 


Results: 


Stage of fibrosis or grade of inflammation by ALT levels 


 Significant fibrosis (stage 
≥2) 


Significant inflammation (grade 
≥2) 


Normal ALT (≤1xULN) 
(n=141) 47 (33.3%) 67 (47.5%) 


Slightly elevated ALT (>1xULN 
but <2xULN) 


(n=187) 77 (41.4%) 97 (51.7%) 


The frequency of inflammation and fibrosis was similar in these two groups (p=0.586 and 0.22, respectively) 


Stage of fibrosis or grade of inflammation according to HBV DNA levels 


 Significant fibrosis (stage 
≥2) 


Significant inflammation (grade 
≥2) 


<100,000 copies/mL (n=109) 56 (51.4%) 46 (42.2%) 


>100,000 copies/mL (n=119) 56 (47.1%) 37 (31.1%) 


The frequency of inflammation and fibrosis was similar in these two groups (p=0.515 and 0.082, respectively) 


Stage of fibrosis or grade of inflammation according to age 


Age Significant fibrosis (stage 
≥2) 


Significant inflammation (grade 
≥2) 


≤29y (n=88) 18.2% 34.1% 


30-40y (n=88) 39.8% 46.6% 


>40y (n=52) 61.5% 78.8% 


Significant trend for fibrosis to be more common in older patients (p<0.001). 


Prediction of significant fibrosis and inflammation results, based on multivariable logistic regression controlling for all covariates, including age, ALT, HBeAg status, HBV 
DNA, family history) 


Sig. inflammation Adjusted OR (95% CI) P values 


Age  


Less advanced 


More advanced 


 


0.51 (0.34-0.76) 0.001 
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ALT group 


 0.88 (0.48-1.60) 0.669 


Sig. fibrosis   


Age  


Less advanced 


More advanced 0.48 (0.32-0.73) 0.001 


ALT group 0.64 (0.34-1.21) 0.172 


  


Author’s conclusion: many Chinese patients with CHB and ALT<2xULN have histologically significant liver damage, and that the incidence of significant inflammation 
and fibrosis was greater in older patients. Liver biopsy is needed in these patients to assess the need for anti-viral treatment. 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Nakazawa 2011 Prospective  N=104 


Initial N 
= 136 


  


Recruitment/setting: consecutively enrolled at the 
asymptomatic CHB carrier clinic between Feb 1995 
and June 2007; Japan 


 


Inclusion: (HBsAg positive) HBeAg negative, HBeAb 
positive patients with normal ALT level (<40IU/L) for 
at least 6 months as confirmed by >2 exams before 
enrolment; did not habitually drink alcohol; no 
previous or ongoing antiviral  treatment for 
seroconversion; negative for antibodies for HCV and 
HIV; no findings of fatty liver or liver cancer 


 


Exclusion: as above. 


Baseline characteristics (N=104) 


Age (years) 49±11 (22-74) 


N male/female 56/48 


ALT 


 


HBV DNA 


 


Mean 


6.4±3.4 
years (1-
14.3) 


Hepatic 
reactivation 
(≥60IU/L) (at least 
>1.5 x ULN)* 


 


*definition used in 
this study was 
slightly lower than 
that used in 
previous studies as 
patients who 
habitually drank 
alcohol and those 
with fatty liver 
were excluded. 


Health and 
Labour 
Sciences 
Research 
Grants for 
research on 
intractable 
diseases 
from 
Ministry of 
Health, 
Labour and 
Welfare of 
Japan 
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Family history (%) 43 (41) 


ALT (IU/L) 21±8 (8-39) 


Platelet (104/mm3) 20.7±5.3 (10.1-
45.8) 


HBV DNA, log10 
copies/mL, n (%) 


<2.6 


2.6-<3 


3-<4 


4-<5 


5-<6 


≥6 


 


 


26 


9 


30 


28 


7 


4 


Genotype, n 


A 


B 


C 


 


4 


24 


74 


Precore mutant, n 77 
 


Results: 


During follow up, hepatitis reactivation occurred in 14 patients (13.5%).  


The mean time from enrolment to hepatitis reactivation was 1.9±1.5 years. 


The cumulative rates of hepatitis reactivation were 13.7% at 5 years and 15.5% at 10 years.  


Predictive value of ALT and HBV DNA for future hepatitis reactivation 


 Hazard ratio (95%CI) P value 


ALT (IU/L) 


≤20 (n=60) 


21-40 (n=44) 


1.0 


18.43 (2.38-142.7) 


 


 


<0.005 


HBV DNA (log10 copies/mL) 


<5 (n=93) 


≥5 (n=11) 


1.0 


3.43 (1.14-10.31) 


 


 


0.028 
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The 10y cumulative rate of future hepatitis reactivation was 49.1% among carriers with HBV DNA ≥5 log10 copies/mL, when compared with 11.2% among those with 
lower levels. 


The 10y cumulative rate of future hepatitis reactivation was 35.8% among carriers with ALT 20-<40 IU/L, when compared with 1.9% among those with lower levels. 


 


Author’s conclusion: an HBV DNA level of ≥5log10 copies/mL predicts subsequent hepatitis reactivation in HBeAg negative carrier with persistently normal ALT. As the 
baseline HBV DNA reflects the future level, appropriate clinical management according to the viral level is expected to decrease future risk. 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Kumar 2008 Prospective N=1387 


HBeAg 
(+) 


N=603 


 


HBeAg (-
) 


N=784 


  


Recruitment/setting: liver clinic, dep, of gastroenterology, 
G.B. Pant Hospital India between Jan 1996 and June 2005. 
HBsAg positivity detected through blood donation 
screening, routine check up, family screening.  


 


Inclusion: asymptomatic HBsAg positive patients for at least 
6 months; no present or past evidence of any symptoms 
related to liver disease; at least 2 visits and follow up of ≥12 
months; 2 or more ALT values 


 


Exclusion: HCV, HDV, HIV, decompensated liver disease, 
evidence of liver disease because of other aetiology, use of 
hepatotoxic drugs 


Baseline characteristics 


HBeAg (+) 


 <40IU/L 


Persistently 
normal ALT 


(N=73) 


>40IU/L 
Persistently or 
intermittently 
high ALT 


(N=530) 


Male, n (%) 63 (86.3) 456 (86) 


ALT groups 


1.Persistently 
normal ALT 
(≤40IU/L) 
(n=189) 


2.Persistently
* or 
intermittently
** elevated 
ALT (>40IU/L) 
(n=1198) 


 


*all 3 ALT 
values had 
remained 
>40IU/L until 
start of 
treatment/las
t follow up 


 


**at least 1 
>40IU/L in 


≥1 year  Significant 
fibrosis or 
inflammation 
(by Knodell 
index) 


 


 


Not stated   
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Age (y), mean±SD 27.7±15.3 31.4±15.6 


BMI, mean±SD 


>25, n (%) 


>30, n (%) 


 


 


12 (16.4) 


10 (13.7) 


 


 


100 (18.9) 


58 (10.9) 


Histological grade*, 
median (range) 


 


 


5 (1-11) 


 


 


5 (1-16) 


HAI >3, n (%) 46 (63) 400 (78.7) 


Histologic stage, 
median *(range) 


 


1 (0-4) 


 


2 (0-4) 


Distribution of 
fibrosis stage: 
0/1/2/3/4* 


 


 


17.8/42.5/26/ 
11/2.7 


 


 


5.3/29.5/41.7/ 


16.6/6.9 


Baseline HBV DNA*, 
log copies/ml, 
median (range) 


 


 


 


5.23 (2.78-
9.27) 


 


 


 


6.19 (2.82-11.81) 


Genotype*, (%) 


A 


C 


D 


A+D 


 


8.2 


0 


83.6 


8.2 


 


30 


2.5 


62.3 


5.2 


*p=<0.01 


HBeAg (-) 


 <40IU/L 


Persistently 
normal ALT 


>40IU/L 
Persistently or 
intermittently 


previous 1 
year prior to 
baseline 
biopsy or 
anytime until 
start of 
treatment/las
t follow up. 
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(N=116) high ALT 


(N=668) 


Male, n (%) 79 (68.1) 535 (80.1) 


Age (y), mean±SD 34.6±14.5 33.6±14.2 


BMI, mean±SD 


>25, n (%) 


>30, n (%) 


 


 


21 (18.1) 


14 (12.1) 


 


 


155 (23.2) 


85 (12.7) 


Histological grade*, 
median (range) 


 


 


3(1-10) 


 


7 (1-15) 


HAI >3*, n (%) 23 (39.7) 512 (80.8) 


Histologic stage*, 
median (range) 


 


 


1 (0-3) 


 


 


2 (0-4) 


Distribution of 
fibrosis stage: 
0/1/2/3/4 


 


39.7/46.6/8.6/ 


5.2/0 


 


6.3/29.8/43.5/ 


14.2/6.2 


Baseline HBV DNA*, 
log copies/ml, 
median (range) 


 


 


 


4.29 (2.78-9.2) 


 


 


 


5.78 (2.78-9.41) 


 


 


Genotype, (%) 


A 


C 


D 


A+D 


 


30.2 


0 


60.3 


9.5 


 


35.1 


1.1 


56.2 


7.6 


Precore mutant, m   
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(%) 44 (37.9) 268 (40.1) 


*p=<0.001 


 


Results: 


 


Baseline HBV DNA levels  


Distribution of HBV DNA in HBeAg (+) patients  


 Persistently normal ALT (<40 
IU/L) 


Persistently/intermittently 
elevated ALT (>40IU/L) 


P value Persistently normal ALT, according to the 
updated AASLD cut-off criteria 


(Men 30IU/L 


Women 19IU/L) 


Median HBV DNA (log 
copies), range 5.23 (2.78-9.27) 6.19 (2.82-11.81) 


 


0.013 


 


5.29 (2.83-9.26) 


HBV DNA 


≥100,000 copies/mL, n (%) 


10,000-<100,000 


1000-<10,000 


<1000 


 


44 (60.3) 


14 (19) 


10 (14) 


5 (7) 


 


391 (73.8) 


122 (23) 


14 (3) 


3 (1) 


 


0.018 


0.001 


0.001 


0.001 


 


18 (66.7) 


 


Distribution of HBV DNA in HBeAg (-) patients  


 Persistently normal ALT (<40 
IU/L) 


Persistently/intermittently 
elevated ALT (>40IU/L) 


P value Persistently normal ALT, according to the 
updated AASLD cut-off criteria 


(Men 30IU/L 


Women 19IU/L) 


Median HBV DNA (log 
copies), range 4.29 (2.78-9.2) 5.78 (2.78-9.41) 


 


≤0.001 


 


4.38 (2.78-9.2) 


HBV DNA 


≥100,000 copies/mL, n (%) 


10,000-<100,000 


1000-<10,000 


 


41 (35.3) 


23 (20) 


23 (20) 


 


508 (76) 


98 (15) 


24 (4) 


 


≤0.001 


0.001 


0.001 


 


19 (41.3) 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 29 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


2
9


 


<1000 29 (25) 38 (6) 0.001 


 


Distribution of fibrosis stages in HBeAg positive and negative patients 


HBeAg (+) Persistently normal ALT (<40 
IU/L) 


(n=73) 


Persistently/intermittently 
elevated ALT (>40IU/L) 
(n=508) 


P value Persistently normal ALT, according to the 
updated AASLD cut-off criteria 


(Men 30IU/L 


Women 19IU/L) 


Median HAI, range 


5 (1-11) 5 (1-16) 


 


0.009 


 


5 (2-11) 


Median fibrosis score, range 1 (0-4) 2.0 (0-4) <0.001 1 (0-4) 


F≥2 


F<2 


29 (39.7) 


44 (60.3) 


331 (65.1) 


177 (34.9) 


 


≤0.001 


Not given 


 


     


HBeAg (-) (n=58) (n=634)  (n=26) 


Median HAI, range 3 (1-10) 7 (1-15) <0.001 3 (1-81) 


Median fibrosis score, range 1 (0-3) 2 (0-4) <0.001 1 (0-2) 


F≥2 


F<2 


8 (13.8) 


50 (86.2) 


405 (63.9) 


229 (36.1) 


<0.001 5 (19.2) 


9+12= 21 (80.8) 


 


 


Multiple logistic regression for prediction of significant fibrosis (Adjustment factors not given by paper) 


Sig. fibrosis (F≥2) Adjusted OR (95% CI) P values 


Baseline HBV DNA 


<10,000 copies 


≥10,000 copies 


 


1.0 


1.859 (1.18-2.92) 0.007 


ALT group 


<40IU/L persistently normal 


>40IU/L persistently/ 
intermittently elevated 


1.0 


4.3 (2.87-6.45) <0.001 
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Age, y 


<30 


30-39 


40-49 


≥50 


1  


0.93 (0.698-1.25) 


1.13 (0.82-1.57) 


1.66 (1.13-2.45) 


0.64 


0.447 


0.01 


  


Subgroup analysis 


 


Frequency of fibrosis according to HBV DNA level in HBeAg negative patients with persistently normal ALT and persistently normal ALT (updated definitions) 


HBeAg (-) HBV DNA <5 log copies HBV DNA <4 log copies 


 <40IU/L M: <30IU/L 


F: <19IU/L 


<40IU/L M: <30IU/L 


F: <19IU/L 


n with liver biopsy 29 12 9 4 


Any fibrosis, n (%) 15 (51.7) 8 (66.7) 6 (66.7) 2 (50) 


Inactive liver disease (HAI <3 
and fibrosis stage ≤1), n (%) 


23 (79.3) 9 (75) 7 (77.8) 3 (75) 


Active liver disease (HAI ≥3 
and fibrosis stage ≥2), n (%) 


6 (20.7) 3 (25) 2 (22.2) 1 (25) 


 


Author’s conclusion: A fair proportion of CHB patients with persistently normal ALT have HBV DNA ≥5log copies/mL and significant fibrosis. Use of ALT and HBV DNA 
levels without resorting to liver biopsy to define “inactive carrier state” in HBeAg (-) persistently normal ALT patients may miss histologically significant disease in a 
proportion of patients. 


 


 


Bibliograph
ic reference 


Study type/ 


Study quality 
Number of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Chu 2010 Retrospective N=250  Recruitment/setting: asymptomatic adults who 
were identified incidentally (consecutively) as 


HBV DNA 
(COBAS 


N/A  Active hepatitis 
(HBsAg positive, 


Not stated   
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HBsAg carriers during blood donation or health 
checkups received regular clinic follow up 
evaluation at the carrier clinic between Jan 2007 
and Dec 2007, Taiwan 


 


Inclusion: asymptomatic CHB patients: HBsAg 
positive, HBeAg negative, anti-HBe positive, 
persistently normal ALT (≤36 U/L) at least once 
every 6-12 months for at least 10 years until the 
last visit; no evidence of cirrhosis or hepatocellular 
carcinoma based on clinical assessment and liver 
ultasonographic findings; no concomitant infection 
with HCV or HDV; no antiviral or 
immunomodulatory therapy before enrolment.  


 


 


Exclusion: asymptomatic CHB: patients who 
underwent HBsAg seroclearance during the follow 
up period. 


 


Baseline characteristics – inactive carriers 


 


 Overall (N=250) 


M/F ratio 84:166 


Age at baseline, y 
(mean±SD) 


34.4±8.8 


Duration of 
persistently normal 
ALT levels before 
enrolment, y 
(mean±SD) 


 


16.1±4.7 


No. of ALT 
determinations before 


28.4±8.9 


amplicator 
HBV monitor 
test, Roche 
diagnostics) 


 


Lowest limit of 
detection = 
200 copies/mL 


HBeAg negative, 
anti-HBe positive, 
persistently 
abnormal ALT 
2xULN, HBV 
DNA>104 
copies/mL) 
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enrolment 


Maximal ALT levels 
before enrolment, U/L 


≤19 


20-30 


30-36 


 


 


 


26(10) 


159(64) 


65(26) 


Age at enrolment, y 50.6±9.6 


 


ALT levels were sig. higher in male carriers than 
female carriers. A total of 52 male carriers and 23 
female carriers had persistently normal ALT levels 
according to the strict criteria of ALT of 30U/L or 
less in males and 19U/L or less in females. 


 


Results: 


HBV DNA levels in inactive carriers with persistently normal ALT levels  


 


Overall (≤36U/L) 


Subset of patients with 
ALT <30U/L and <19U/L 
in men and women, 
respectively 


HBV DNA (log10 copies/mL) n/250 (%) n/75 (%) 


<2.3 (undetectable) 43 (17) 9 (12) 


2.3-2.99 28 (11) 8 (7) 


3-3.99 89 (36) 26 (35) 


4-4.99 65 (26) 24 (32) 


5-5.99 25 (10) 8 (11) 


Median (range) 3.7 (<2.3-5.98) 3.81 <2.3-5.45) 


 


No significant difference in HBV DNA between males and females. 


Predictive factors for active infection in anti-HBe positive carriers with HBV DNA>104 copies/mL (multiple logistic regression) 
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N=90 OR (95%CI) P value 


HBV DNA 


104-105 copies/mL 


>105 copies/mL 


1.0 


21.5 (8.4-55.4) <0.0001 


Sex 


Female 


Male 


1.0 


8.2 (3.4-20.0)_ <0.001 


 


Study limitations: no stored serum available for testing HBV DNA levels at baseline/before enrolment. No histological exam or fibroscan to exclude significant liver 
disease in the inactive carrier population.  


Author’s conclusion: Nearly 40% of inactive carriers had HBV DNA levels of 104 copies/mL or greater. Female sex, HBV DNA levels of 104 to 105 copies/mL, correlated 
with inactive carrier state. 


 


 


Bibliographic 
reference 


Study type/ 


Study 
quality 


Number of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source 
of 
funding 


Papatheodoridi
s 2008A 


Retrospectiv
e 


N=434 


399 with 
elevated 
ALT on ≥2 
occasions 
and any 
level of 
detectable 
HBV DNA 


35 inactive 
carrier with 
persistently 
normal ALT 


Recruitment/setting: Sept 2001 and Dec 2007, Greece  


 


Inclusion: treatment naïve HBeAg negative CHB patients who 
underwent liver biopsy at two hospitals. HBsAg positive and HBeAg 
negative for at least 6 months and detectable HBV DNA. The 
inclusion of patients with elevated ALT and normal ALT ended in 
Aug 2007 and Dec 2007. No patient received antiviral or 
immunosuppressive therapy during the study period. 


 


Exclusion: HDV, HCV, HIV coinfection; those with decompensated 
liver disease and/or hepatocellular carcinoma at presentation.  


Baseline characteristics 


Group A = DNA ≥200,000 IU/mL 


HBV DNA 
using PCR 
assay 
(Roche) 


(lowest limit 
of detection 
= 
400copies/
mL) 


 


N/A  Histologica
l 
indication 
for 
treatment 
= grading 
score ≥7 
and/or 
stage ≥2, 
according 
to the 
Ishak 
scoring 
system. 


Not 
stated   
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and HBV 
DNA 2000 
and 
20000IU/mL 


 


 


Group B = DNA 20,000-<200,000 IU/mL 


Group C = DNA 2,000-<20,000 IU/mL 


Group D = DNA 80-<2,000 IU/mL 


 


 Group A 


N=203 


Group B 


N=91 


Group C 


N=63 


Group D 


N=42 


Age, years 49±13 51±14 48±15 43±15 


Male, (%) 156 (77) 71 (78) 48 (76) 35 (83) 


BMI, kg/m2  


26±4 


 


26±4 


 


25±3 26±5 


Alcohol 
abuse 15 (7) 6 (7) 4 (6) 0 


ALT, U/L 121 (12-
784) 


75 (14-
656) 


61 (12-
387) 


52 (13-
565) 


Normal ALT 18 (9) 14 (15) 15 (24) 12 (29) 


AST, U/L 78 (18-
592) 


66 (20-
449) 


41 (15-
222) 


38 (16-
242) 


Fibrosis 


No/mild (0-
1) 


Moderate 
(2-3) 


Severe (4) 


Cirrhosis 
(5-6) 


3.3±1.5 


23 (11) 


 


99 (49) 


 


28 (14) 


53 (26) 


 


3.4±1.9 


17 (19) 


 


29 (32) 


 


12 (13) 


33 (36) 


 


2.8±1.7 


16 (25) 


 


24(38) 


 


10(16) 


13(21) 


 


2.2±1.71
7 (40) 


 


17(40) 


 


3(7) 


5(12) 


 


 


Inactive carriers 


 


 HBV DNA 2,000-<20,000 IU/mL  


N=35 


 


All liver 
biopsies 
were 
evaluated 
by a single 
liver 
histopatho
logist who 
was blind 
to the ALT 
values and 
serum 
HBV DNA 
levels.  
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Age, years 43±13 


Male, (%) 22(63) 


BMI, kg/m2 25±3 


 


Alcohol 
abuse 


2(7) 


ALT, U/L 28(13-39) 


Normal ALT 35(100) 


AST, U/L 23(16-40) 


Fibrosis 


No/mild (0-
1) 


Moderate 
(2-3) 


Severe (4) 


Cirrhosis 
(5-6) 


1±0.6 


29(83) 


 


6(17) 


 


0 


0 


 


 


 


 


Results: 


 


Proportion of patients with histological indication for treatment (n, %) 


HBV DNA (IU/mL) HBeAg negative patients (with elevated ALT 
≥2 occasions, any level of detectable HBV 
DNA)  


 (n=399) 


Inactive carriers 
(persistently normal ALT for 
≥12mo and HBV DNA 
<20,000IU/mL) (n=35) 


 >200,000 203 (50.9) -- 


20,000-<200,000 91 (22.8) -- 


2,000-<20,000  29/35 (82.9) 
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63 (15.8) 


<2,000 42 (10.5) -- 


 


Risk factors associate with presence of histological indication for treatment (Ishak grading score ≥7 and/or stage ≥2), based on multivariable logistic regression analysis 


OR(95%CI); p value All patients (HBeAg negative + 
inactive carriers) 


(N=434) 


HBeAg negative patients  


(N=399) 


On liver biopsy 


Normal ALT 


Abnormal ALT  


1.0 


3.7 (2.0-6.6); p=<0.001 


1.0 


2.1 (1.1-4.2); p=0.037 


Age, years 


<30 


30-44 


45-59 


≥60 


1.0 (p for trend = <0.001) 


2.7 (1.3-5.9); p=0.01 


8.0 (3.4 (18.4); p=<0.001 


15.6 (5.6-43.5); p=<0.001 


1.0 (p for trend=<0.001) 


2.9 (1.3-6.4); p=0.008 


10.5 (4.3-25.8); p=<0.001 


20.5 (6.6-63.4); p=<0.01 


Serum HBV DNA, IU/mL 


80-<2000 


2000-<20,000 


20,000-<200,000 


≥200,000 


1.0 (p for trend =<0.001) 


1.7 (0.7-4.2); p=0.266 


2.2 (0.9-5.5); p=0.08 


5.5 (2.4-13.0); p=<0.001 


1.0 (p for trend = <0.001) 


1.6 (0.6-4.2); p=0.30 


2.2 (0.9-5.4); p=0.098 


4.9 (2.0-11.6);p=<0.001 


 


Author’s conclusion: HBeAg negative CHB patients with persistently or transiently increased ALT and HBV DNA ≥20,000IU/mL almost always require therapeutic 
intervention, but histological indications for treatment are also present in the majority of such cases with HBV DNA<20,000 and even <2000 IU/mL. Minimal histological 
lesions are observed in the majority of HBeAg negative patients with persistently normal ALT and HBV DNA >2000 IU/mL, who may not require immediate liver biopsy 
and treatment but only close follow up. 
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up 


Lin 2007A Prospective  N=414 


 


  


Recruitment/setting: patients were consecutively 
enrolled; Taiwan 


 


Inclusion: HBeAg negative/anti-HBe-positive carriers 
with persistently normal ALT for at least 2 years in 
periodic biochemical exams before enrolment.  


 


Exclusion: coinfections with HCV, HDV, HIV; antiviral 
treatment before and during follow up period 


Baseline characteristics 


 Overall 


 


(n=414) 


Low 
normal 


(n=176) 


High 
normal 


(n=238) 


Age (years, 
mean±SD)* 


39±10 37±10 41±10 


Sex M/F, n (%) 229(55.3)
/ 
185(44.7) 


94(53.4)/ 
82(46.6) 


135(56.7
)/ 
103(43.3
) 


ALT* 20±8 13±4 25±6 


HBV DNA 


Detectable 


Undetectable 


Log10 copies* 


<4 


4-5 


5-6 


6-7 


≥7 


 


353(85.3) 


61(14.7) 


4.7±1.5 


 


122(34.6) 


100(28.3) 


74(21) 


37(10.5) 


20(5.7) 


 


153(86.9) 


23(13.1) 


4.3±1.4 


 


70(45.8) 


38(24.8) 


28(18.3) 


14(9.2) 


3(2) 


 


200(84) 


38(16) 


5±1.5 


 


52(26) 


62(31) 


46(23) 


23(11.5) 


17(8.5) 


HBV DNA 


-real time PCR 
(detection limit 
= 100 
copies/mL) 


N/A  High normal ALT 
(0.5-1xULN) 


 


(ULN = 40IU/L and 
30 IU/L for men 
and women) 


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


B 


C 


 


276(78.2) 


77(21.8) 


 


120(78.4) 


33(1.6) 


 


156(78) 


44(22) 


Precore 
mutant 


252(71.4) 104(68) 148(74) 


*p=≤0.001 


 


 


Results: 


37.2% of HBeAg negative carriers with persistently normal ALT had an HBV DNA >105 copies/mL. 


Multiple logistic regression analysis of factors associated with high-normal ALT level 


 OR (95%CI) P value 


HBV DNA level 


<4log10 


≥4log10 


1.0 


1.83 (1.07-3.13) 0.62 


Age, years 


<30 


30-39 


40-49 


≥50 


1.0 


2.43(1.18-5.03) 


4.22(1.99-8.93) 


4.06(1.69-9.78) 


0.016 


<0.001 


0.002 


0.027 


Sex 


Female 


Male 


1.0 


1.82 (1.10-3.01) 0.019 


 


Author’s conclusion: HBeAg negative patients with persistently normal ALT are not a homogeneous group, and those with high-normal ALT share some of the 
characteristics that have been associated with adverse long-term outcomes. 


 


 


Bibliographic Study type/ Number Patient characteristics Prognostic Length Outcome Source of 
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reference Study quality of 
patients 


factor(s) of 
follow-
up 


measures funding 


Montazeri 2010 Prospective  N=132 


 


  


Recruitment/setting: Iran 


 


Inclusion: asymptomatic HBsAg carriers with 
persistently normal ALT (<40IU/L) for 12 months; 
age between 16-70y, HBeAg negative, anti-HBe 
positive 


 


Exclusion: co-infection with HCV, HDV, HIV; chronic 
liver disease due to other causes.  


Baseline characteristics 


 Normal 
ALT 


1-1.5xULN >1.5xUL
N 


Sex M/F, n 
(%) 


24 (41)/35 
(59) 


16 (62)/10 
(38) 


89 
(83)/18 
(17) 


Prior 
treatment 
with IFN, n 
(%) 


2 (3) 


 


1 (4) 5 (5) 


Race 


White 


Black 


Asian 


Hispanic 


 


4(7) 


6 (10) 


49 (84) 


- 


 


3(12) 


3(12) 


20 (77) 


- 


 


29 (27) 


10 (9) 


66 (62) 


2 (2) 


HBeAg (+), 
(%) 


56 38 63 


Mean age, 
95% CI 


37 (33-40) 39 (35-44) 40 (37-
43) 


Mean 64.3 (60.1- 67.3 (61.8- 72.5 


HBV DNA 


(real time PCR 
with the lowest 
limit of 
detection of 
5.8IU/mL). 


 


ALT 


Followed 
each 3 
months 
after 
baseline 
liver 
biopsy. 
61 
patients 
agreed 
to have 
the 
second 
liver 
biopsy.  


Histological 
disease – total HAI 
score (≥5), fibrosis 
stage (≥2), necro- 
inflammatory 
grade (≥4), 
according to the 
Knodell scoring 
system. 


 


All liver biopsies 
were reviewed by 
a single 
pathologist who 
was blinded to the 
clinical data. 


Grant from 
the 
Digestive 
Disease 
Research 
Centre, 
Tehran 
University 
of Medical 
Sciences, 
Iran   
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weight 
(kg), 95% 
CI 


68.5) 72.7) (69.1-
75.9) 


Mean log 
viral load, 
95% CI 


6.3 (5.9-
6.8) 


6.1 (5.5-
6.7) 


6.6 (6.4-
6.9) 


Mean 
(95%CI) 


Stage 


 


Grade 


 


 


0.7 (0.4-
1.0) 


1.3 (1.2-
1.5) 


 


 


1.4 (0.8-
1.9) 


1.5 (1.3-
1.8) 


 


 


2.1 (1.8-
2.4) 


2.0 (1.8-
2.1) 


 


Results: 


Multivariable binary regression analysis of effect of factors on histological disease (based on the Knodell scoring system) 


 Multivariable OR (unless specified) (95%CI)* 


 Total score (HAI) ≥5 Necroinflammation     (grade 
≥4) 


Fibrosis (stage≥2) 


HBV DNA (log10 IU/mL) 


 


<2.9 (4467 copies) 


≥2.9 


1.0 


5.43 (2.4-12.3); p=<0.0001 


1.0 


3.47 (1.58-7.47); p=0.02 


 


1.0 


4.23(1.81-9.85); p=<0.0001 


ALT (IU/L) 


<23 


≥23 


Univariate 


1.0 


1.10(0.5-2.2); p=0.86 


Univariate 


1.0 


1.03(0.51-2.08); p=1.00 


Univariate 


1.0 


1.95(0.91-4.14); p=0.09 


Gender  


Female 


Male 


1.0 


2.2(0.98-4.93); p=0.055 


1.0 


2.47(1.13-5.4); p=0.02 


 


1.0 


1.35(0.60-3.02);p=0.46 


Age (years) 


<36 


≥36 


 


1.0 


1.98(0.89-4.38); p=0.09 


 


1.0 


2.2 (1.03-4.86); p=0.04 


 


1.0 


1.52(0.62-3.4);p=0.30 


*median values were chosen as cut off values. 
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Author’s conclusion: HBeAg negative CHB infection with persistently normal ALT is not a silent disease.  


 


 


 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Seo 2005 Retrospective  N=64 


 


  


Recruitment/setting: Japan 


 


Inclusion: Patients with chronic HBV infection seen 
between 1989 and 2002 


 


Exclusion: none stated.  


 


Baseline characteristics 


 Normal ALT Elevated ALT 


HBeAg (+) 
or (-) 


“Group C”: 12 
persistently 
normal ALT 
(HBeAg 
negative 
carriers) + 
“Group D”: 10 
persistently 
normal ALT 
(seroconversion
) 


“Group A”: 18 
persistent 
elevation (9 
HBeAg + and 9 
HBeAg-); 
“Group B”: 24 
intermittent 
elevation (7 
HBeAg + and 
17 HBeAg-) 


Sex M/F, n Group C 5 male, Group A: 12 


HBV DNA 


(Amplicot HBV 
Monitor Test 
with the lowest 
limit of 
detection of 2.6 
log copies/mL 
and highest 
7.6log copies). 


 


 


Mean 
51.5 
months 
(range 5-
157 
months)  


Not stated how 
patients classified 
into groups  


not stated   
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(%) 7 female; group 
D 6 male 4 
female 


male, 6 
female; group 
B 14 male, 10 
female 


Mean (SD) 
age (yr) 


C: 45.3 (15.5); 
D: 37.0 (14.1) 


A: 42.5 (10.9); 
B: 42.9 (8.7) 


Weight  not stated not stated 


Mean (SD) 
log 
copies/mL 
viral load 


C: 3.5 (1.1); D: 
3.7 (1.0) 


A: 5.9 (1.7); B: 
5.5 (1.6) 


 


Results: 


 


Phase Group A (persistent 
elevation ALT) 


Group B (intermittent 
elevation ALT 


Group C (HBeAg- and 
Normal ALT) 


Group D (sustained HBeAg 
seroconversion and normal ALT) 


Total 


Immune tolerant (HBeAg +) - - - - - 


Immune active (HBeAg +) 9  7   16 


Inactive carrier (HBeAg -) - - 12 10 22 


Reactivation (HBeAg -) 9 17 - - 26 


Total 18 24 12 10 64 


 


The study compared HBV-DNA levels between HBeAg - inactive carriers (n=22) and HBeAg – “chronic hepatitis” (i.e. reactivation) patients (n=26) 


 


For a one-off measure of HBV-DNA level: Mean (SD) 3.6 (1.0) log copies/mL for Inactive carriers (HBeAg-) and 4.8 (1.5) for Reactivation (HBeAg-) p<0.005 


 


Percentage of patients with HBV-DNA above this cut-off score: Inactive carrier (HBeAg-) n=22 Reactivation (HBeAg-) n=26 


>3.0 68% 96% 


>4.0 32% 50% 


>4.5 23% 50% 


 >5.0 18% 45% 
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>5.5 9% 32% 


>6.0 0 14% 


>6.5 0 13% 


>7.0 0 12% 


 


For HBV-DNA measured twice (in a subset of 24 patients): Mean (SD) 3.2 (0.9) for Inactive carriers (HBeAg-) vs. 5.5 (1.3) log copies/mL Reactivation (HBeAg -), p<0.001 


 


Percentage of patients with HBV-DNA above this cut-off score: Inactive carrier (HBeAg-) n=10 Reactivation (HBeAg-) n=14 


>4.5 20% 71.4% 


 >5.0 10% 71.4% 


>5.5 0 57.1% 


>6.0 0 35.7% 


 


If testing is performed twice with a 4-month interval, the cut-off value of 10
5
 copies/mL would misclassify 10% of inactive carriers and 28.6% of patients with 


reactivation.  


 


Author’s conclusion: It is not possible to define a single cut-off for differentiating inactive carriers from patients with reactivated chronic hepatitis B; however, a cut off 
of 10


5
 copies/mL is appropriate. 


 


 


 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Lee 2011 Retrospective  N=136 


 


  


Recruitment/setting: Taiwan 


 


Inclusion: Treatment-naive patients (none received 


HBV DNA 


(Cobas 
Amplicor HBV 


Liver 
biopsy at 
same 


Significant fibrosis 
(defined as ≥2 on 
Ishak scoring 


National 
Science 
Council, 
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anti-viral treatment [nucleoside/nucleotide 
analogues or interferon] before liver biopsy) with 
chronic HBV infection (HBsAg +); negative for HBeAg 
for at least 6 months; elevated serum ALT (≥40U/L, 1 
x ULN) recorded at least 1 month apart, HBV DNA 
>2000 IU/mL 


 


Exclusion: HCV, hepatitis D or HIV co-infection; anti-
nuclear antibody titre ≥1:160; positive test for anti-
smooth muscle antibody or anti-mitochondrial 
antibody; use of hepatotoxic drugs or Chinese herb; 
alcoholic liver disease; radiologic evidence 
(ultrasound, CT or MRI) of hepato-cellular 
carcinoma.  


 


Baseline characteristics: see table below 


Monitor Test 
with the lowest 
limit of 
detection of 
12IU/mL). 


 


ALT (systemic 
multi-auto-
analyzer) 


 


 


time as 
biochem
istry  


system 


 


Significant 
inflammation 
(Ishak grade ≥7) 


Taipei 
Veterans 
General 
Hospital, 
Taipei, 
Taiwan   


Baseline characteristics:  


 


 No significant 
fibrosis n=72 


Significant fibrosis 
n=64 


p value No sig. inflammtion 
(grade <7) n=101 


Significant inflammation 
(grade ≥7) n=35 


p value 


Mean (SD) age (yr) 48.1 (11.6) 54.0 (12.6) p=0.003 48.8 (12.2) 56.8 (11.1) p=0.001 


Sex (% male) 55/72 (76.4%) male 44/64 (68.8%) male NS 74/101 (73.3%) male 25/35 (71.4%) male NS 


BMI kg/m
2
) 24.75 (2.92) 25.35 (3.11)  NS 24.77 (3.15) 25.79 (2.46)  NS 


Type 2 diabetes 4/72 (5.6%) 13/64 (20.3%) p=0.019 10/101 (9.9%) 7/35 (20%) NS 


ALT (U/L) 114 (18-1434) 150 (43-2390) p=0.017 111 (18-1510) 189 (72-2390) p<0.001 


AST (U/L) 63 (16-1084) 92 (19-1400) p=0.004 62 (16-1160) 140 (39-1400) p<0.001 


Total bilirubin (mg/dL) 0.73 (0.19 to 1.9) 0.7 (0.17-10) NS 0.7 (0.17 to 1.9) 0.84 (0.32-10) NS 


Prothrombin time (INR) 1.006 (0.066) 1.045 (0.074) p=0.003 1.010 (0.653) 1.067 (0.077) p<0.001 


WBC (/cumm) 5934 (1485) 5935 (1682) NS 6132 (1492) 5365 (1688) p=0.007 


Hb (g/dL) 14.32 (1.47) 13.91 (1.72) NS 14.22 (1.62) 13.86 (1.51) NS 


Platelet (x 10
9
/L) 203 (59.86) 168 (43.27) p<0.001 198 (55.22) 154 (41.60) p<0.001 
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Creatinine (mg/dL) 0.922 (0.239) 0.899 (0.232) NS 0.90 (0.230) 0.92 (0.252) NS 


HBV DNA (IU/mL) 1.08 x 10
6
 (2014-


6.56 x 10
9
) 


1.09 x 10
6
 (2500-


1.38 x 10
9
) 


NS 6.03 x 10
5
 (2014-6.56 x 


10
9
) 


3.4 x 10
6
 (2500-4.98 x 


10
8
) 


p=0.016 


 


Results:  


 


Factors associated with hepatic fibrosis and necro-inflammation by multivariate analysis 


 


Variable p value Odds ratio 95% Confidence interval 


Hepatic fibrosis (Ishak stage ≥2)    


BMI ≥25kg/m
2
 0.001 3.758 1.665 – 8.483 


AST >40U/l 0.001 9.172 2.388 – 35.226 


HBV DNA >20,000 IU/mL 0.012 4.596 1.392 – 15.172 


Platelet <150 x 10
9
/L 0.026 2.839 1.131 – 7.126 


Hepatic necro-inflammation    


BMI ≥23kg/m
2
 0.005 7.359 1.841 – 29.420 


ALT >80U/l 0.033 9.920 1.205 – 81.634 


HBV DNA >10
9
 IU/mL 0.014 3.212 1.263 – 8.168 


Platelet <150 x 10
9
/L 0.005 3.881 1.497 – 10.062 


 


Author’s conclusion: BMI and HBV viral loads may have synergistic effects on disease progression in HBeAg-negative CHB. Both controlling body weight and anti-viral 
therapy are important in the management of CHB. 


 


 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Malik 2011 Cross- N=140 Recruitment/setting: UK HBV DNA Liver Significant fibrosis none stated   
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sectional  


  


 


Inclusion: Adult treatment-naive patients with 
chronic HBV infection (HBsAg + for >6 months) 


Exclusion: none stated  


 


Baseline characteristics:  


 


n 140 


Mean (SD) age (years) 39.5 (13.4) 


Male 84 (60%) 


HBeAG positive 


HBeAg negative  


56 (40%) 


84 (60%) 


Caucasian 


Asian 


Afro-Caribbean 


76 (54%) 


45 (32%) 


19 (14%) 


Serum ALT (IU/L) 86.6 (53) 


Platelet count Normal (245 +/-23) 


Serum bilirubin Normal (15µmol/L) 


INR Normal (1) 


Albumin Normal (40g/L) 


Liver biopsy length 
(cm) 


3.4 (1.1) 


Ishak necro-
inflammatory score 


4.0 (2) 


Fibrosis score 2.8 (1.8) 
 


(copies/mL 
measured by 
ABBOTT real-
time 
quantitative 
PCR and ABI 
PRISM). 


 


ALT (method 
not stated) 


 


 


biopsy at 
same 
time as 
biochem
istry  


(modified Ishak 
scoring system: 0-
2 defined as mild 
disease, 3-4 
moderate disease, 
5-6 severe disease) 


 


Significant 
inflammation 
(Ishak grade >3; 0-
3 defined as mild 
inflammation) 


Results: 


 


 65 HBeAG + patients 84 HBeAG - patients 


ALT 
category 


Total 
number of 


HBV DNA 
copies/mL: 


Necro-
inflammat


Mild 
fibrosis 


Moderate/
severe 


Total no. 
of 


HBV DNA 
copies/mL: 


Necro-
inflammat


Mild 
fibrosis 


Moderate/
severe 
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patients no. of 
patients 


ory score (no. of 
patients) 


fibrosis 
(no. of 
patients) 


patients no. of 
patients 


ory score (no. of 
patients) 


fibrosis 
(no. of 
patients) 


<20 8 >6 log: 8 1 (1.5) 8 0 1 <3 log: 1 pt 


<3-6 log: 0 


>6 log: 0 


1 1 0 


20-30 6 >6 log: 6 2.4 (2.1) 4 2 13 <3 log: 12  


<3-6 log: 1 


>6 log: 0 


3.0 (1) 10 3 


31-40 11 >6 log: 11 3.7 (2.3) 6 5 15 <3 log: 12  


<3-6 log: 3 


>6 log: 0 


3.5 (1.5) 8 7 


41-80 16 >6 log: 16 4 (2.5) 8 8 37 <3 log: 18  


<3-6 log: 11 


>6 log: 8 


3.8 (2.5) 14 23 


>80 15 >6 log: 15 5 (2.5) 5 10 18 <3 log: 5  


<3-6 log: 3 


>6 log: 10 


5.5 (1.5) 6 12 


 


Multivariate analysis: factors associated with moderate/severe liver fibrosis 


 


 


 Variable Univariate analysis: significant at p<0.05? Multivariate analysis: significant at p<0.05? 


Age >45 Years  Yes Yes (p=0.045) 


Gender Male No No 


Ethnic grop Asian/Afro-Caribbean Yes Yes (p=0.02) 


Viral load HBV DNA level >6 log Yes No 


Serum ALT ALT >40 No No 


Hepatic inflammation Necro-inflammatory score >3 Yes No 
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Author’s conclusion: HBeAg status, age, ethnic group with longitudinal assessment of LFTs and viral load should be studies in patients with “normal ALT” at the upper 
end of the normal range (20-40 IU/L) to appropriately classify patients and identify patients for liver fibrosis assessment to inform treatment decisions. 


 


 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Göbel 2011 Retrospective  N=253 


 


  


Recruitment/setting: Germany 


 


Inclusion: Adult treatment-naive patients with 
chronic HBV infection (HBsAg + for >6 months) 


Exclusion: Acute hepatitis B, coinfection with HCV, 
HDV or HIV  


 


Baseline characteristics:  


 


n 253 


Mean (SD) age (years) 40 (14) 


Male 184/253 (73%) 


HBeAG positive 


HBeAg negative  


103/253 (41%) 


150 (59%) 


Caucasian 


Asian/African 


208/253 (82%) 


45 (18%) 


Serum ALT (IU/L) 80 (154) 


Duration of diagnosis of HBV 
prior to biopsy (yr) 


6 (8) 


AST (U/L) 46 (70) 


ALT (method 
not stated; 
normal range 
<23 U/L males 
and 19 U/L 
females) 


 


 


Liver 
biopsy at 
same 
time as 
biochem
istry  


Significant fibrosis 
(Desmet/Scheuer 
score ≥F2) 


 


Significant 
inflammation 
(grade ≥G2) 


 


Both on routine 
diagnostic biopsy 


none stated   
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GGT (U/L)  46 (59) 


HBV DNA (log IU/mL) 7.39 (7.98) 


No viraemia (no. of patients) 46/253 (18%) 


HBV genotype: 


A 


B 


C 


D 


other 


 


52/154 (34%) 


5/154 (3%) 


15/154 (10%) 


76/154 (49%) 


6/154 (4%) 


Mean (SD) histological stage 1.9 (1.3) 


Significant liver fibrosis 134/253 (53%) 


Liver cirrhosis 51/253 (20%) 


Histologic grade (mean +/- 
range) 


1.7 (0.7) 


Significant liver 
inflammation 


114/253 (55%) 


 


Results: 


 


 ALT ≤ ULN (n=39) ALT 1-2 ULN (n=86) ALT >2 ULN (n=128) p value 


Significant liver fibrosis 14/39 (36%) 44/86 (51%) 76/128 (59%) 0.02 


Significant liver inflammation (grade only available for 208 patients) 8/30 (27%) 37/73 (51%) 69/105 (66%) 0.002 


 


 <40 years ≥40 years p value 


Significant liver fibrosis:  


All patients 


Elevated ALT 


Normal ALT 


 


51/130 (39%) 


45/110 (41%) 


6/20 (30%) 


 


83/123 (67%) 


75/104 (72%) 


8/19 (42%) 


 


<0.001 


<0.001 


NS 


Significant liver inflammation: 


All patients 


 


52/112 (46%) 


 


62/96 (65%) 


 


0.009 
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Elevated ALT 


Normal ALT 


49/98 (50%) 


3/14 (21%) 


57/80 (71%) 


5/16 (31%) 


0.004 


NS 


 


Main focus of paper was uni- and multivariate analysis of factors associated with cirrhosis (which was not associated with ALT level). 


 


Author’s conclusion: In a European setting, patients with chronic hepatitis B and normal transaminases often have significant liver fibrosis or cirrhosis. Therefore, liver 
biopsy or liver stiffness measurement should be performed in these patients to determine the stage of liver fibrosis. 


 


 


 


 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Zheng  2012 Cross-
sectional 


N=13637 
people 
without 
risk 
factors 
for liver 
disease 
(derivati
on 
cohort 
for new 
definitio
n of ULN 
ALT) 


 


Same 


Recruitment/setting: China 


 


Inclusion: 13637 people without risk factors for liver 
disease (derivation cohort for new definition of ULN 
ALT at 95


th
 percentile in this population) aged 19-44 


years 


 


Same 13637 people without risk factors for liver 
disease plus 3523 people with chronic hepatitis B 
plus 5598 with non-alcoholic fatty liver disease 
(NAFLD) to look at sensitivity/specificity of new cut-
off 


Exclusion: People drinking alcohol >40g/day for men 
and >20g/day for women; those taking any of 168 
listed medications or 50 herbs known to be 
associated with hepatotoxicity; overweight 


ALT (Hitachi 
7600 automatic 
analyzer) 


 


 


Diagnosi
s of CHB 
known 
at same 
time as 
biochem
istry  


Prediction of 
chronic hepatitis B 
status 


National 
Science and 
Technology 
Major 
Project of 
China, 
Scientific 
Research 
Foundation 
of 
Wenzhou, 
Zhejiang 
Province, 
China, 
Health 
Bureau of  
Zhejiang 
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13637 
people 
plus 
3523 
people 
with 
chronic 
hepatitis 
B plus 
5598 
with 
non-
alcoholic 
fatty 
liver 
disease 
(NAFLD)  


 


  


(>25kg/m
2
 for both genders);  missing fasting 


laboratory data; hypertriglyceridaemia 
(≥1.7mmol/L), low HDL-C (<1.03mmol/L for men and 
<1.29 mmol/L for women), impaired fasting plasma 
glucose (FPG; ≥5.6mmol/L) elevated blood pressure 
(≥130/85mmHg) or hyperuricaemia (>420µmol/L for 
men and >360µmol/L for women). The normal group 
also had to have absence of fatty liver by ultrasound, 
absence of known chronic liver disease and normal 
laboratory values (biochemistry, HBsAg negative, 
HCV antibody negative, HIV antibody negative) 


 


Baseline characteristics:  


 


13637 people 
without risk factors 
for liver disease 


Men 
(n=4765) 


Women 
(n=8872) 


Mean (95% CI) age 
(years) 


33.3 (33.1-
33.4) 


34.4 (34.2-
34.5) 


Mean (95% CI) BMI 
kg/m


2
 


21.13 
(21.08-
21.19) 


20.39 
(20.35-
20.43) 


Mean (95% CI) 
systolic BP mmHg 


109.8 
(109.7-
110.1) 


104.1 
(103.9-
104.3) 


Mean (95% CI) 
diastolic BP mmHg 


73.4 (73.3-
73.6) 


69.6 (69.4-
69.7) 


Mean (95% CI) 
total cholesterol 
mmol/L 


4.55 (4.51-
4.60) 


4.56 (4.53-
4.59) 


Mean (95% CI) 
triglycerides 
mmol/L 


0.96 (0.95-
0.97) 


0.73 (0.72-
0.74) 


Province, 
Research 
Foundation 
ofEducation 
Bureau of 
Zhejiang 
Province 
and Project 
of New 
Century 551 
Talent 
Nurturing in 
Wenzhou.  
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Mean (95% CI) 
HDL-C mmol/L 


1.48 (1.39-
1.59) 


1.89 (1.64-
2.23) 


Mean (95% CI) LDL-
C mmol/L 


2.83 (2.77-
2.92) 


2.57 (2.55-
2.60) 


Mean (95% CI) 
fasting plasma 
glucose (FPG) 
mmol/L 


5.10 (5.08-
5.11) 


5.04 (5.03-
5.05) 


Mean (95% CI) uric 
acid mmol/L 


360.6 
(358.3-
362.8) 


263.8 
(262.6-
265.1) 


Mean (95% CI) ALT 
IU/L 


16.5 (16.1-
16.8) 


12.2 (12.0-
12.5) 


 


Results: 


 


Defining the new upper limit of normal in the group (n=13637) without risk factors for liver disease: 95
th


 percentile of ALT 35.2 U/L in men and 23.4 U/L in women. 
These values used as the new upper limits of normal in the next part of the study. 


 


 


 Proportion of patients with chronic 
hepatitis B with “raised” ALT using 
different cut off values for the upper 
limit of the normal range 


Sensitivity (95% CI) Specificity 


 Men Women Men Women Men Women 


Using old cut-off value (55 IU/L for 
both men and women) 


844/2278 (37.1%) 143/1245 (11.5%) 15.84 (14.2-17.7) 6.61 (5.3-8.2) 98.68 (98.3-99.0) 99.39 (99.2-99.5) 


Using newly defined cut off value 
(35.2 U/L in men and 23.4 U/L in 
women) 


1055/2278 
(46.3%) 


444/1245 (35.7%) 39.35 (37.0-41.7) 35.27 (32.6-38.0) 94.84 (94.2-95.4) 94.61 (94.1-95.1) 


 


Concordance statistics for detection of liver disease in HBV: 0.873 (95% CI 0.865-0.881) in men and 0.857 (95% CI 0.850-0.864) for women 
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Author’s conclusion: The previous ULN for ALT is set too high to reliably detect chronic liver disease in China. The updated upper limit of ALT of 35 U/L for men and 23 
U/L for women in Chinese Han population allows greater sensitivity in diagnosing early liver disease. 


 


 


 


 


 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Park 2012B Prospective  N=104 


 


  


Recruitment/setting: Korea 


 


Inclusion: Adult treatment-naive patients with 
chronic HBV infection (HBsAg + for >6 months); 
HBeAg negative/anti-HBe positive, HBV genotype C, 
normal ALT (≤40 IU/mL) for ≥12 months, HBV viral 
loads <2000 IU/mL for ≥12 months 


Exclusion: Coinfection with HCV, HDV or HIV, 
underlying decompensated cirrhosis, or 
hepatocellular carcinoma  


 


Baseline characteristics:  


 


n 104 


Median (range) age (years) 49 (23-75) 


ale 65 (62.5%) 


HBeAg positive 


HBeAg negative  


0 


104 


HBV DNA by 
real-time PCR 
assay on a 
COBAS TaqMan 
48 analyzer 
with a detection 
limit of 12 
IU/mL  


 


Serum HBsAg 
using 
ARCHITECT 
HBsAg QT 
immunoassay 


 


 


Median 
39 
(range 
36-42) 
months  


Reactivation of 
HBV replication 


Korea 
Healthcare 
Technology 
R&D 
project, 
Ministry of 
Health and 
Welfare, 
Republic of 
Korea   
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Median (range) HBV DNA 
(log IU/mL) 


2.25 (1.08-3.33) 


Median (range) serum ALT 
(IU/L) 


25 (8-40) 


Median (range) AST (U/L) 22 (13-40) 


Median (range) total 
bilirubin (mg/dL) 


0.9 (0.4-3.7) 


Median (range) alkaline 
phosphatase (IU/L) 


66 (35-171) 


Median (range) platelet 
count 10


6
/µL 


189 (49-591) 


Median (range) prothrombin 
time (INR) 


1.00 (0.82-1.78) 


Median (range) HBsAg 
(IU/mL) 


1043.90 (0.56-
32200) 


Median (range) HBsAg (log 10 
IU/mL) 


3.02 (-0.25 to 
+4.51) 


Cirrhosis 34 (32.7%) 


Fibroscan (kPa) (meaningful 
cirrhosis value on Fibroscan 
= >10.1kPa) 


7.95 (3.20-39.70) 


Genotype C 104 (100%) 
 


Results: 


At the end of follow up, patients were classified into: inactive carriers (consistently had HBV DNA levels <2000 IU/mL and ALT ≤ 40 IU/mL during follow up, n=73; and 
HBeAg negative chronic hepatitis (reactivation) whose HBV DNA or ALT levels had ever exceeded the previous standards, n=31. 


 


Variables (median [range] or n 
[%]) unless stated otherwise 


Inactive carriers (n=73) HBeAg negative chronic 
hepatitis (reactivation) n=31 


p value Multivariate analysis p value 


Age (years) 49 (23-75) 47 (27-66) 0.768   


Gender (male) 44 (60.3%) 21 (67.7%) 0.472   


HBV DNA (log 10 IU/mL) 1.89 (1.08-3.33) 3.12 (1.42-3.29) p<0.001 OR 14.902 (95% CI 5.001-44.408) p<0.001 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 55 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


5
5


 


ALT (IU/L) 24 (8-40) 25 (11-40) 0.752   


AST (IU/L)  22 (13-40) 29 (14-39) 0.368   


Total bilirubin (mg/dL) 0.9 (0.4-3.7) 0.8 (0.4-1.5) 0.598   


Platelet count 10
6
/µL 198 (49-591) 172 (74-350) 0.355   


Alkaline phosphatase (IU/L) 62 (35-171) 71 (40-142) 0.279   


Prothrombin time (INR) 1.00 (0.82-1.78) 1.00 (0.90-1.12 0.427   


HBsAg (log 10 IU/mL) 2.78 (-0.25 to + 4.51) 3.28 (2.25-4.35) p=0.001 OR 5.512 (95% CI 1.615-18.806) p=0.006 


Cirrhosis 20 (27.4%) 14 (45.2%) 0.077   


Fibroscan (kPa) 7.95 (4.10-39.70) 7.90 (3.20-26.30) 0.658   


Follow up period (months) 39 (36-42) 39 (38-40) 0.174   


 


Prediction of hepatitis B reactivation  


 


 HBsAg >850 IU/mL HBsAg >850 IU/mL and HBV DNA > 850 IU/mL HBV DNA > 850 IU/mL 


Sensitivity (%) 83.9 64.5 74.2 


Specificity (%) 54.8 93.2 84.9 


Positive predictive value (%) 44.1 80.0 67.6 


Negative predictive value (%) 88.9 86.1 88.6 


Diagnostic accuracy (%) 63.5 84.6 81.7 


 


 


Author’s conclusion: Although it is inferior ot other genotypes and to serum HBV DNA alone, single point HBsAg level has a favourable diagnostic accuracy in genotype 
C HBeAg negative HBV carriers and is expected to provide additional information for managing chronic hepatitis B. 
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E.4 Diagnostics 


 


Autho
r, year 


Study 
type 


Number of 
patients/ 
number 
excluded 
from 
analysis (if 
applicable) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Other 
index tests 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcome
s 


 


 


Source  


of  


fundin
g 


Zhu 
2011 


Cross-
sectiona
l 


175 


Consecutiv
e patients 


 


______ 


 


3 patients 
(1.7%) 
excluded 
because 
LSM was 
not 
successful 
due to a 
high BMI 
(>30) in 
two 
patients, a 
narrow 
inter-costal 
space in 
one 


Recruitment/setting/Country: West China 
hospital 


 


Inclusion: adult patients with clinically 
diagnosed chronic HBV infection (HBeAg 
positive and negative) who underwent 
percutaneous liver biopsy from March 2009 to 
April 2010. 


 


 


Exclusion: chronic liver disease due to other 
causes, e.g. coinfection with HIV, HCV, HDV; 
alcohol intake >40g/day, non-alcoholic 
steatohepatitis, autoimmune hepatitis, primary 
biliary cirrhosis, and decompensated liver 
cirrhosis. Patients with ALT >2xULN 


 


 


Baseline characteristics 


Male, n (%) 137 (78.3) 


Liver stiffness 
measurement 
(LSM) using 
transient 
elastography 
(Fibroscan) 


 


All patients 
underwent 2 
sets of LSM 
within 24 hour 
of liver biopsy. 


 


LSMs were 
assessed by two 
independent, 
trained 
operators who 
were blinded to 
each other’s 
results and to 
other 


APRI  


 


Patients 
received 
comprehen
sive clinical 
and lab 
assessment
s within 7 
days of 
liver biopsy 


 


Calculation
: 
[(AST/ULN)
/ platelet 
count 
(109/L)] x 
100 


 


Liver biopsy  


 


Performed 
using a 16-
gauge 
needle using 
the standard 
Menghini 
technique. 


 


Liver 
histology 
was assessed 
by a 
pathologist 
blinded to 
other data.  


 


 


 


 


Specimen
s were 
graded 
for 
fibrosis 
according 
to 
METAVIR 
classificat
ion 


 


Significan
t liver 
fibrosis, 
defined 
as fibrosis 
score 2-3 


 


Liver 
cirrhosis, 
defined 
as fibrosis 


Sensitivity 


 


Specifivity 


 


PPV 


 


NPV, 
using cut 
offs 
according 
to original 
studies 


 


AUC 


 


Optimal 
cut off 
values 
were 
chosen 
based on 


The 
Nation
al Key 
Techn
ologie
s 
Resear
ch and 
Develo
pment 
Progra
m of 
China, 
nation
al S&T 
Major 
projec
t for 
infecti
ous 
diseas
es 
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patient. 


 


 


Age (years), mean ±SD 
(range) 


36.5 ±9.4 (17-69) 


Biochemical 
parameters, mean ±SD 
(range) 


ALT (U/L) 


AST (U/L) 


Albumin (g/L) 


Albumin/globulin 


WBC x 109/L 


Platelet x 109/L 


 


 


 


40.1 ± 18.6 (7-103) 


36.1 ± 17.1 (12-53) 


45.9 ± 4.3 (26-73) 


1.6 ±0.3 (0.7-2.4) 


5.5 ± 1.5 (2.9-10.8) 


132.4 ± 52.8 (30-353) 


HBeAg 


(+) 


(-) 


 


85 (48.6) 


90 (51.4) 


METAVIR stage (%) 


F0-1 


F2-3 


F4 


 


96 (54.9) 


50 (28.6) 


29 (16.6) 


 


 


 


 


measurements 


 


≥10 valid LSM 
values were 
acquired for 
each patient, 
and median 
LSM was 
calculated.  


 


Measurements 
with a success 
rate of <60% 
were deemed 
as failures and 
the median LSM 
with IQR >30% 
median values 
were excluded 
from analysis. 
The final LSM 
value was the 
average of the 
median LSM 
values obtained 
by 2 operators. 


 


 


score 4 


 


a max. 
sum of 
sensitivity 
and 
specificity 


 


 


 


contro
l, 
nation
al 
basic 
resear
ch 
progra
m of 
China 


 


Results 


 


 Significant fibrosis (F2-3)* Cirrhosis (F4)** 


 LSM APRI LSM APRI 
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Optimal cut off value 


AUC (95% CI) 


Sensitivity (%) 


Specificity (%) 


Positive predictive value (%) 


Negative predictive value (%) 


>7.9 kPa 


0.95 (0.91-0.98) 


88 


90.6 


83 


93.5 


>0.5 


0.81 (0.74-0.87) 


82 


83.3 


71.9 


89.9 


>13.8 kPa 


0.98 (0.96-0.99) 


93.1 


91.1 


67.5 


98.5 


>1.0 


0.83 (0.77-0.90) 


75.9 


69.2 


32.8 


93.5 


*compared to fibrosis score F0-1 


**compared to fibrosis score F0-3 


 


2x2 table 


 


Significant fibrosis 


Index tests Reference standard (liver biopsy) 


Sig. fibrosis (F2-3) (n=50) No sig. fibrosis (F0-1) (n=96) 


LSM (fibroscan) 


7.9-13.8 kPa (n=53) 


<7.9 kPa (n=93) 


 


44 


6 


 


9 


87 


APRI 


0.5-1.0 (n=57) 


<0.5 (n=89) 


 


41 


9 


 


16 


80 


 


Cirrhosis 


Index tests Reference standard (liver biopsy) 


Cirrhosis (F4) (n=29) No cirrhosis (F0-3) (n=146) 


LSM (fibroscan) 


≥13.8 kPa (n=40) 


<13.8 kPa (n=135) 


 


27 


2 


 


13 


133 


APRI 


≥1.0 (n=67) 


<1.0 (n=108) 


 


22 


7 


 


45 


101 
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LSM (Fibroscan) has the higher performance for detection of significant fibrosis or cirrhosis, compared to APRI.  


 


Author’s conclusion: TE is a reliable predictor of significant fibrosis and cirrhosis in Western Chinese patients with chronic HBV infection, and is superior to APRI, FS cut 
off values could be considered as clinical reference for detecting significant fibrosis and cirrhosis. 


 


Author, 
year 


Study 
type 


Number 
of 
patients/ 
no. 
excluded 
from 
analysis 
(if 
applicabl
e) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Marcelli
n 2009A 


Cross-
sectiona
l cohort 


202 
consecuti
ve 
patients 


______ 


 


15 (7.4%) 
had a 
non- 
interpreta
ble LB; 14 
(6.9%) 
had an 
LSM 
considere
d as 


Recruitment/setting/Country: France, 5 
difference hospitals 


 


Inclusion: HBsAg positive, HBV DNA >105 
copies/mL and liver histology compatible 
with chronic hepatitis. 


 


Exclusion: patients with chronic alcohol 
intake or HCV coinfection and patients 
with ascites. 


 


 


Baseline characteristics 


Male, n (%) 115 (66.5) 


Age (years), mean ±SD  40.1 ±12.8 


Liver stiffness 
measurement 
(LSM) using 
transient 
elastography 
(Fibroscan) 


 


LSM was 
performed within 
3 months of the 
liver biopsy.  


 


Several successful 
acquisitions were 
performed on 
each patient. 


Liver biopsy 


 


All biopsy 
specimens 
were 
analysed by 
two 
experienced 
pathologists 
blinded to 
the results of 
LSM and 
clinical data.  


 


Liver 
biopsies that 


METAVIR 
and Ishak 
score 


 


Significant 
fibrosis: F2-
4 vs. F0-1 


 


Severe 
fibrosis: F3-
4 vs. F0-2 


 


Cirrhosis: 
F4 vs. F0-3  


AUC and its 
95% CI 
(Mann-
Whitney) 


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio 
according to 
optimal cut 


Not 
stated 
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unreliable 
(9 of 
them had 
a BMI 
>25) 


 


173 
patients 
were 
included 
in the 
analysis 


Biochemical 
parameters, median 
(range) 


ALT (IU/L) 


AST (IU/L) 


Albumin (g/L) 


Platelet x 103/mm3 


Prothrombin time (% of 
normal) 


Total bilirubin (µM/L) 


Gamma-globulin (g/L) 


 


 


 


54 (30-85) 


35 (25-54) 


44.5 (42-47.4) 


207 (156-235) 


90 (81-98) 


 


11 (8-14) 


13.8 (11-16.7) 


Mean BMI (kg/m2) ± 
SD 


24.5 ±4.0 


METAVIR stage (%) 


0 


1 


2 


3 


4 


 


16 (9.2) 


70 (40.5) 


44 (25.4) 


29 (16.8) 


14 (8.1) 


Ishak 


0 


1 


2 


3 


4 


5 


6 


 


14 (8.1) 


41 (23.7) 


39 (22.5) 


34 (19.7) 


17 (9.8) 


14 (8.1) 


14 (8.1) 


 


 


 


 


Success rate was 
calculated as the 
ratio of the no. of 
successful 
acquisitions over 
the total no. of 
acquisitions.  


 


Median value 
was kept as 
representative of 
the liver elastic 
modulus. Only 
results of LSM 
obtained with ≥7 
successful 
acquisitions and 
success rate of 
≥50% were 
considered 
reliable.  


 


Blood parameters 
were evaluated 
on the same day 
that LSM was 
performed.  


contained 
<10 portal 
tracts 
(except for 
cirrhosis) 
were 
excluded 
from the 
histological 
analysis.  


 


Fibrosis 
stage was 
assessed 
independent
ly on each 
histological 
section by 
both 
pathologists.  


 


 


 


 


 


offs. 


 


Optimal cut 
off values 
were defined 
using 
different 
criteria: 


1) 
Maximising 
the sum of 
sensitivity 
and 
specificity 


2) 
maximising 
the 
diagnostic 
accuracy (% 
patients 
diagnosed 
correctly) 
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Results 


 


TE 


 Significant fibrosis 
(F2-4 vs. F0-1) 


Severe fibrosis 


(F3-4 vs. F0-2) 


Cirrhosis  


(F4 vs. F0-3) 


AUC (95% CI) 0.81 (0.73-0.86) 0.93 (0.88-0.96) 0.93 (0.82-0.98) 


 


Optimal cut off values according to different optimum criteria 


Maximum of sensitivity + specificity Significant fibrosis Severe fibrosis Cirrhosis 


Optimal cut off (kPa) 


Sensitivity 


Specifivity 


PPV 


NPV 


Likelihood ratio 


Diagnostic accuracy 


7.2 


70 


83 


80 


73 


4.0 


76 


8.1 


86 


85 


65 


95 


5.6 


85 


11 


93 


87 


38 


99 


7.0 


87 


Maximum of diagnostic accuracy    


Optimal cut off (kPa) 


Sensitivity 


Specifivity 


PPV 


NPV 


Likelihood ratio 


Diagnostic accuracy 


7.2 


70 


83 


80 


73 


4.0 


76 


10.5 


72 


95 


84 


91 


15.6 


90 


18.2 


57 


97 


67 


96 


22.7 


94 


 


Additional results: no significant difference was observed between smaller and larger LBs (keeping the breakdown of the population according to fibrosis 
stage) for AUCs. No significant difference was observed between the two pathologists for AUCs.  


 


Author’s conclusion: LSM (Fibroscan) appears to be reliable for detection of significant fibrosis or cirrhosis in HBV patients and cut off values are only slightly 
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different from those observed in HCV patients. 


 


Notes: 173 patients were included in the analysis, of whom 8 had daily alcohol intake ≥40g, 2 had HDV coinfection and 11 had HIV coinfection. 


Most (93%) of the 173 patients included in the analysis had LB and LSM within the same day or the day after (mean delay:  2±9 days; success rate was 90 
±14%.  


LSM was not recordable in 6.9% (mainly due to overweight), comparable to the % patients with non-interpretable LB (7.4%). 


 


 


Autho
r, year 


Study 
type 


Number 
of 
patients
/ no. 
exclude 
from 
analysis  
(if 
applicab
le) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test 
time 


-threshold? 


 


Other index 
tests 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


Loss to 
follow up 


Source  


of  


funding 


Myers 
2003 


Retros
pective 
and 
cross-
section
al 


209  


_____ 


 


223 
patients 
met the 
inclusion 
criteria; 
14 were 
excluded 
due to 
immuno
suppress
ion, 
concomi


Recruitment/setting/Country: France 


 


Inclusion: HIV negative patients with CHB 


 


Exclusion: Concomitant liver diseases 
(except HDV) and immunosuppression.  


 


 


Baseline characteristics  (all patients*) 


Male, n (%) 147 (70) 


Age (years), median 
(IQR) 


African (%) 


39 (32-50) 


 


129 (62) 


 Fibrotest 


 


(including total 
bilirubin, GGT, 
α2-
macroglobulin, 
apolipoprotein 
A1, 
haptoglobin, 
corrected for 
age and 
gender) 


 


Retrospective 


Actitest  


 


(also 
including 
ALT) for 
activity 


 


Higher 
scores 
indicates a 
greater 
chance of 
significant 
lesions 


Liver biopsy 


 


Single 
blinded 
pathologist 
analysed 
the biopsies 
using 
METAVIR 
classificatio
n 


 


 


 


METAVIR  


 


Fibrosis: F2-
4 vs. F0-1 


 


 


Necoinflam
matory 
activity  


: A2-3 vs. 
A0-1 


 


A0 no 
activity 


AUC and 
its 95% CI 
(Mann-
Whitney) 


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


The 
Canadian 
association 
for the 
study of the 
liver, 
Schering 
Canada, the 
Royal 
College of 
Physicians 
and 
Surgeons of 
Canada, 
Canadian 
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tant liver 
diseases 
(n=2) 
and 
incompl
ete 
biochem
ical data 
(n=1). 


 


Asian 


Caucasian  


47 (23) 


33 (16) 


HBV status (%) 


HBeAg (+) 


HBV DNA (+) 


HDV coinfection 


 


35 (17) 


145 (69) 


19 (9) 


Biochemical 
parameters, median 
(IQR) 


ALT (IU/L) 


AST (IU/L) 


GGT (g/l) 


α2-macroglobulin (g/l) 


apolipoprotein A1 (g/l) 


haptoglobin (g/l) 


Total bilirubin (µM/L) 


 


 


 


41 (27-70) 


32 (25-48) 


26 (17-52) 


2.01 (1.64-2.54) 


1.38 (1.18-1.57) 


 


0.79 (0.42-1.15) 


9 (7-13) 


Fibrosis stage (%) 


F0 (no fibrosis) 


F1 


F2 


F3 


F4 (cirrhosis) 


 


76 (36) 


72 934) 


32 (15) 


10 (5) 


19 (9) 


Necroinflammatory 
activity (%) 


A0 (none) 


A1 


A2 


A3 (severe) 


 


 


83 (40) 


85 (41) 


36 (17) 


5 (2) 


*Differences between retrospective group 
and cross-sectional group were not 


group: patients 
biopsied 
between 1997 
and 2001 with 
serum 
collected 
within 6 
months of the 
biopsy. 


 


Cross-sectional 
group: patients 
biopsied 
between 1997 
and 2002; 
assays were 
performed on 
fresh serum.  


 


Median 
interval 
between 
serum sample 
collection and 
liver biopsy: 1 
day (range: 110 
days before to 
181 days 
after). 95% of 
samples were 
within 3 
months of the 
biopsy; 81% 
within 1 
month; 78% 


(range 0-1)  


 


A1 mild 
activity 


A2 
moderate 
activity 


A3 severe 
activity  


A priori 
sensitivity 
analyses 
according 
to 
ethnicity 
(African 
vs. non 
African), 
HBV DNA 
positivity, 
HDV 
coinfectio
n  


 


 


Institutes 
for Health 
Research, 
the Alberta 
heritage 
foundation 
for Medical 
research, 
the 
association 
pour la 
Recherche 
sur le 
Cancer and 
the 
association 
de 
Recherche 
sur les 
Maladies 
Hepatiques 
Virales. 
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statistically significant, except for % HBV 
DNA (+) patients was slightly higher in the 
cross-sectional group (p=0.04). 


 


within 10 days. 


 


Results 


 


AUC of Actitest for prediction of necroinflammatory activity (A2-3 vs. A0-1) = 0.82 ± 0.04 


 


Sensitivity analyses showed that ethnicity, HBV DNA positivity, and HDV coinfection did not affect its accuracy. However, AUC tends to be lower in HBeAg (+) patients 
(but this is not statistically significant, p=0.21): 


AUC for HBeAg (+) (n=35): 0.71±0.09 


AUC for HBeAg (-) (n=174): 0.84±0.05 


 


AUC of Fibrotest for prediction of fibrosis (F2-4 vs. F0-1)= 0.78 ± 0.04 


Sensitivity analyses showed that HBV DNA positivity, and HDV coinfection did not affect its accuracy. However, AUC tends to be lower in HBeAg (-) patients (p=0.07): 


AUC for HBeAg (+) (n=35): 0.89±0.06 


AUC for HBeAg (-) (n=174): 0.76±0.05 


 


 


Diagnostic values of Fibrotest for predicting F2-4 fibrosis* 


 Fibrosis (F2-4 vs. F0-1) 


Cut off values 


Sensitivity 


Specifivity 


PPV 


NPV 


Positive likelihood ratio  


0.20 


89 


52 


43 


92 


1.85 


0.40 


54 


80 


53 


81 


2.76 


0.60 


34 


93 


68 


78 


5.1 


0.80 


18 


99 


92 


75 


26.7 


0.90 


8 


100 


100 


73 


- 


*Prevalence of F2-4 fibrosis, 29% (61/209). Sensitivity and PPV refer to values above the cut-off, specificity and NPV refer to values less than or equal to the cut-off.  


 


If LB was restricted to patients with intermediate Fibrotest scores (>0.20 and ≤0.80), the index could have prevented 46% (96/209) of biopsies, while maintaining 92% 
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accuracy (88/96) 


 


Using this strategy, 7/84 patients with a Fibrotest ≤0.20 would have been misclassified as having F0-1 fibrosis (all had F2 fibrosis). Conversely, 1/12 patients with 
Fibrotest scores >0.80 would have been misclassified as having F2-4 fibrosis.  


 


Author’s conclusion: Fibrotest appears useful for the identification of HBV related fibrosis, and Actitest appears useful for excluding significant necroinflammation. 


 


Notes: 


Patients were not studied consecutively but according to individual physician practice because these markers were not routinely assessed. This could have introduced 
selection bias (the retrospective population was selected predominantly on the basis of the availability of stored serum rather than clinical characteristics.  


Because baseline characteristics did not differ significantly between the retrospective and the cross-sectional group, they were analysed together as one group of 
patients. 


Fibrotest and Actitest were also compared to AST and ALT alone, this data are not extracted (tests not included in the protocol).  


Other potential study limitations: majority of the population were African and HBeAg (-) – results may not be applicable to other countries with a different population. 
Time interval between serum sample and LB could be up to 6 months (although 95% of samples were within 3 months of the biopsy; 81% within 1 month; 78% within 
10 days), this may have introduced bias due to spontaneous changes in HBV-related histological lesions. 


 


 


Author, 
year 


Study 
type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test 
time 


-threshold? 


 


Other index 
tests 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Lesman
a 2011 


Cross-
sectional 


 


Sample 
size 


117 
consecu
tive 
patients 


Recruitment/setting/Country: 2 hospitals in 
Indonesia 


 


Inclusion: CHB patients intending to initiate 
treatment.  


 Liver 
stiffness 
measuremen
t using 
transient 


APRI 


 


LFT was 
performed 
by an 


Liver biopsy 


 


Performed 
by senior 
pathologist, 


METAVIR  


 


Significant 
fibrosis: F2-
4 vs. F0-1 


AUC* and 
its 95% CI  


 


*AUC was 
adjusted 
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calculatio
n 
provided 


 


Exclusion: ALT levels >5xULN (ALT flares) or 
patients with acute exacerbation. 


 


 


Baseline characteristics 


 F0-1 
(n=44) 


F2-4 


(n=73) 


Age (years), 
mean ±SD  


41.5±11.17 40.1±10.9 


Male (%) 63 (53.8) 


Biochemical 
parameters, 
mean±SD 


ALT (U/L)* 


AST (U/L)* 


Albumin (g/dL) 


Platelet x 
109/ml 


Total bilirubin 
(mg/dL) 


 


 


 


31.9±19.5 


28±13.2 


4.4±0.34 


257.5± 
68.3 


0.8±0.36 


 


 


 


57.1±41.7 


45.2±29.9 


4.3±0.34 


252.5± 
62.5 


0.8±0.45 


 


HBV DNA (log10 
copies/ml)* 


5.2±1.96 6.5±2.03 


Mean BMI 
(kg/m2) ± SD 


23.2±3.54 23.2±3.42 


HBeAg status 


Positive (%)* 


Negative (%) 


 


13 (29.5) 


31 (70.5) 


 


42 (57.5) 


31 (42.5) 


Fibrosis stage 
(%) 


0 


All patients (n=117) 


 


3 (2.6) 


elastrograph
y (TE) 
(Fibroscan) 


 


Measuremen
ts were 
performed 
on the same 
day with liver 
biopsy. 


 


10 successful 
measuremen
ts performed 
on each 
patient. 
Success rate 
= no. 
validated 
measuremen
ts/ total no. 
measuremen
ts. Median 
value of 
successful 
measuremen
ts was taken 
(IQR<30% of 
median and 
success rate 
>60%) 


automated 
blood 
analyser 


 


Unclear 
when blood 
markers 
were taken 


 


OR 


 


Combination 
of TF and 
APRI 


blinded to 
patient’s 
clinical 
history. 
Adequate 
specimens, 
≥15mm 
long and 
contains 5 
portal 
systems. 


 


 


 


 


 


Severe 
fibrosis: F3-
4 vs. F0-2 


 


 


 


  


(due to 
skewed 
data) 
according 
to the 
prevalence 
of fibrosis 
stages 
using the 
difference 
between 
advanced 
and non-
advanced 
fibrosis 


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


Cut off 
values 
selected by 
maximising 
the sum of 
sensitivity 
and 
specificity. 
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1 


2 


3 


4 


41 (35) 


45 (38.5) 


24 (20.5) 


4 (3.4) 


*p value<0.005 


 


 


 


Results 


 


 


 Significant fibrosis (F2-4 vs. F0-1) Severe fibrosis (F3-4 vs. F0-2) 


 TE APRI TE + APRI TE APRI TE +APRI 


Cut off 5.85 kPa 0.235  7 kPa 0.27  


Sensitivity (%) 60.3 64.4 67.1 65.5 72.4 72.4 


Specificity (%) 63.6 70.5 61.4 80.7 71.6 71.6 


PPV  73.3 78.3 74.2 52.8 45.7 45.7 


NPV 49.1 54.4 52.9 87.7 88.7 88.7 


LR + 1.66 2.18 1.74 3.39 2.55 2.55 


LR - 0.62 0.51 0.54 0.43 0.39 0.39 


Accuracy (%) 61.5 66.7 65 76.9 71.8 71.8 


Adjusted AUC 0.719 0.798 0.805 0.867 0.86 0.895 


Observed AUC (95%CI) 0.614 (0.512-0.716) 0.693 (0.595-0.79) 0.7 (0.604-0.797) 0.762 (0.656-0.869) 0.755 (0.647-0.864) 0.79 (0.647-0.864) 


 


Author’s conclusion: APRI alone was superior to TE alone in detecting ≥F2. APRI alone is good in detecting both F2 and ≥F3. TE was good in detecting ≥F3. The 
combination of TE and APRI could increase diagnostic accuracy by <5%. The combination did not add much benefit in detecting F2 or F3 and greater. 


 


Notes: % of cirrhotic patients was small as patients with cirrhosis who already had clinical or biological signs of cirrhosis were not included. The low number of patients 
in the F4 category may skew data distribution and probably contribute to the low cut off points of TE.  


As a result of the small sample size, ROC analyses were not performed for F4. 
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Author
, year 


Study 
type 


Number of 
patients/ 
no. 
excluded 
from 
analysis and 
reasons (if 
applicable) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


Loss to follow 
up 


Source  


of  


funding 


Vigano 
2011A 


2 
cohorts 


 


Cross-
sectional 


254 
consecutive 
patients 


 


Training: 
128 


 


Validation: 
96 


 


_________ 


 


4 patients 
(2%) needed 
a second 
passage to 
compensate
d for the 1st 
specimen 
which was 
not 
adequate 
(<2cm in 
length). 7 
(3%) were 
overweight 


Recruitment/setting/Country: patients 
referred for liver biopsy to the Liver centre, 
Italy 


 


Inclusion: treatment naïve with CHB, with 
persistently or intermittently abnormal ALT 
and serum HBV DNA (>3 log10 UI/mL for >6 
months. 


 


Exclusion: Patients with HCV, HDV and HIV co-
infections, other concomitant liver diseases, 
current or previous liver decompensation, 
current or previous antiviral treatment and/or 
an absolute contraindication to LB (platelets 
<60 x 109/l, INR >1.35) 


 


Baseline characteristics 


Male, n (%) 154 (71) 


Age (years) * 47 (18-68) 


Biochemical 
parameters* 


ALT (IU/L) 


AST (IU/L) 


Albumin (g/L) 


 


 


69 (11-855) 


46 (16-559) 


4.3 (3.6-5.2) 


 Transient 
elastography 
(Fibroscan) 


 


Assessment 
performed by 3 
experienced 
hepatologists who 
were blinded to 
clinical, 
biochemical and 
histological data. 


 


10 successful 
acquisitions were 
performed on each 
patient. Success 
rate was 
calculated. Median 
value was taken.  


Liver biopsy 


 


All patients 
underwent 
ultrasonic 
guided LB, 
carried out by 
2 experienced 
hepatologists. 


 


Liver 
specimens 
were 
considered as 
adequate size 
if longer than 
2cm.  


 


Liver 
specimens 
results were 
read by a liver 
pathologist 
blind to TE 
and clinical 
data.   


METAVIR  


 


Significant 
fibrosis: F2-
4  


 


Cirrhosis: F4  


AUC and its 
95% CI 
(Mann-
Whitney) 


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Confirmatory 
thresholds 
were 
identified 
with 
specificity 
>90% and LR+ 
≥10; exclusion 
threshold, 
with 
sensitivity 
>90% and LR- 
≤0.1 to rule in 
or rule out 
sig. fibrosis 


Not 
stated 
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(BMI 
>25kg/m2), 
7 had 
unreliable 
TE results (3 
in training 
set, 4 in 
validation 
set) 


 


Final N=217 


Platelet x 109/L 


Total bilirubin (µM/L) 


185 (97-304) 


0.7 (0.1-2.8) 


HBV DNA, log10 
copies/mL* 


6.3 (1.3-9) 


Alcohol (%) 


>60g/d for men, 
>40g/day for women 


13 (6) 


HBeAg (-) (%) 169 (78) 


BMI >25 (%) 63 (29) 


METAVIR stage (%) 


0,1 


2,3 


4 


 


89 (41) 


84 (39) 


44 (20) 


TE values, kPa*  


8.1 (3.4-62) 


 


 


 


 


 


Each sample 
included >12 
portal tracts 
(range 24-44) 


 


 


 


and cirrhosis. 


 


 


 


Results 


 


The diagnosis of significant fibrosis by TE 


 


Overall accuracy for fibrosis: 85% (95% CI=77-91%) 


 


Single cut off 8.7kPa 


 Sig. fibrosis No sig. fibrosis 


>8.7kPa 96/125 (77%) (TP) 5/59 (8%) (FP) 


<8.7kPa (FN) (TN) 
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Overall accuracy for cirrhosis: 94% (95% CI=90-98%) 


 


 


Overall cohort (N=217) 


 Significant fibrosis Cirrhosis 


Cut off Sen: ≤6.2 


Spec:>9.4 


Sen:≤9.4 


Spec:>13.1 


Sensitivity to exclude (%) 94 98 


Specificity to confirm (%) 96 95 


LR+ 14 14 


LR- 0.1 0.02 


Overall accuracy to exclude and 
confirm 


91 94 


 


 


Additional results: results according to different ALT levels 


 


Author’s conclusion: A dual cut off algorithm allowed for correctly classified both significant fibrosis, and cirrhosis in the majority of the patients with CHB, independent 
of ALT levels, thus reducing the need for liver biopsy investigation. 


 


Notes:  


 


 


 


Author, 
year 


Study 
type 


Number 
of 
patients
/ no. 
exclude 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


Other index 
tests 


 


- how is it 


Reference 
standard 


 


- how is it 


Target 
condition 
(s) 


 


Outcomes 


 


 


Source  


of  


funding 
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from 
analysis 
(if 
applicab
le) 


-index test 
time 


-threshold? 


 


measured? 


- index test 
time 


-threshold? 


measured? 


- ref 
standard 
time 


-threshold? 


Stage of 
fibrosis 
and/or 
cirrhosis 


Poynard 
2009 


Retrospec
tive (from 
a RCT) 


695 


 


______ 


 


Final N = 
462 


 


233 
excluded
: 


142 
Serum/ 
biopsy 
not 
available
; 


30 
duration 
between 
serum 
and 
biopsy 
was 
>180day
s; 


62 a 
high risk 
profile 
of FP/FN 


Recruitment/setting/Country: enrolled into 
RCT, Greece 


 


Inclusion: Patients with CHB (HeAg + and -) 
randomised in 2 trials of ADV vs. placebo, 
with available paired liver biopsies and 
adequate fibrotest-actitest at baseline and 
after 48 weeks of treatment. Time interval 
between serum and biopsy was <180days. 


 


Exclusion:  


 


 


Baseline characteristics 


 HBeAg+ 


N=349 


HBeAg- 


N=184 


Male (%) 71 87 


Age (years), mean 
(SD)  


36(11.2) 46 (9.8) 


Race (%) 


White 


Asian 


Black 


Other 


 


36 


59 


3 


2 


 


71 


24 


5 


0 


HBVDNA x 106 (SD) 8.2 (0.9) 7.1 (0.8) 


Knodell 
necroinflammatory 


7.7 (2.8) 7.8 (2.6) 


 Fibrotest 


 


 


Blindly 
assessed 
according 
to 
recommend
er 
procedures. 


 


Actitest 


 


Serum 
markers in 
Fibrotest + 
ALT  


Liver biopsy 


 


Knodell/ 
Ishak 
scoring 
system 
converted 
to METAVIR 
scoring 
system 


 


LB 
specimens 
evaluated 
by 
independen
t 
histopathol
ogist who 
was blinded 
to patients; 
treatment 
assignment
s or the 
timing of LB 


 


Ishak F0F1= 
METAVIR F0 


 


METAVIR  


 


Significant 
fibrosis:  


F2-4  


 


 


Advanced 
necro-
inflammat
ory 
activity: 
A2-3 


AUC* and its 
95% CI  


 


*AUC was 
expressed 
with 
standardisati
on according 
to the 
prevalence of 
fibrosis 
stages 
defining 
advanced and 
nonadvanced 
fibrosis to 
prevent 
spectrum 
bias 


 


 


Sensitivity 


 


Specificity 


 


PPV 


 


NPV 


Researc
h grants 
from 
ARECA, 
Associati
on pour 
la 
Recherc
he sur 
les 
Maladie
s 
Hepatiq
ues 
Virales 
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(FT-AT) 
was 
suspecte
d at the 
1st of 
2nd 
sample. 


score 


Knodell fibrosis 
score 


1.8 (1.1) 1.9 (1.2) 


 


 


 


 


IshakF2= 
METAVIR F1 


 


Ishak 
F3=METAVI
R F2 


 


Ishak F4= 
METAVIR F3 


 


Ishak F5F6= 
METAVIR F4 


 


Results 


 


Both at baseline and after treatment 


Fibrotest Advanced fibrosis Cirrhosis 


 Observed AUC (95% CI) Adjusted AUC (95% CI) Adjusted AUC (95%CI) 


Overall 0.76 (0.73-0.80) 0.81 (0.79-0.83) 0.82 (0.77-0.86) 


Sensitivity analyses    


HBeAg (+) 


HBeAg (-) 


0.78 


0.74 


0.82 


0.77 


-- 


Duration between serum and LB 


≥60days 


<60days 


 


0.51 


0.77 


 


0.56 


0.81 


-- 


Sample 


Baseline 


After treatment (48 weeks) 


 


0.75 


0.77 


 


0.79 


0.81 


-- 
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 Advanced necroinflammatory activity 


Actitest 0.81 (0.78-0.83) 


 


 


Impact of ADV on fibrosis estimated using biopsy or Fibrotest: 


Fibrotest and biopsy found similar results for most of the comparisons, e.g. fibrosis decrease was greater in patients with advanced fibrosis at baseline and in patients 
with virological response.  


 


Predictive values of fibrotest-actitest assuming liver biopsy had no failure: 


 


If Fibrotest was used for treating patients with ≥F2 at baseline 


Cut off 0.48 n 


Sensitivity 66% 112/170 


Specificity 69% 202/292 


Positive predictive value 55% 112/202 


Negative predictive value 78% 202/260 


 


2x2 table (calculated from results reported by the paper) 


Test ≥F2 (fibrosis) <F2 (no fibrosis) total 


>0.48 112 (TP) 58 (FP) 170 


<0.48 90 (FN) 202 (TN) 292 


Total  202 260 462 


 


 


If Actitest was used for treating patients with A2 at baseline: 


Cut off 0.52 n 


Sensitivity 70% 261/374 


Specificity 60% 53/88 


Positive predictive value 88% 261/296 
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Negative predictive value 32% 53/166 


 


2x2 table (calculated from results reported by the paper) 


Test ≥F2 (fibrosis) <F2 (no fibrosis) total 


>0.52 261 (TP)  113 (FP) 374 


<0.52  35 (FN)  53 (TN) 88 


Total  296 166 462 


 


Additional results: sensitivity analyses according to race, gender, age and biopsy length. 


Analysis of discordant cases assuming that biopsy could have failures (not extracted). 


 


Author’s conclusion: Fibrotest-Actitest provides a quantitative estimate of liver fibrosis and necroinflammatory activity in patients with CHB and may be alternative to 
reduce the need for liver biopsy. 


 


Notes:  


 


 


 


Author, 
year 


Study 
type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test 
time 


-threshold? 


 


Other index 
tests 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Sokucu 
2010 


Cross-
sectional 


25 
consecut
ive 


Recruitment/setting/Country: Istanbul 
Medical School, Turkey 


 


 Fibrotest 


 


Actitest 


 


Liver biopsy 


 


Ishak score 


 


AUC and its 
95% CI  


 


Schering
-Plough 
Corporat
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Inclusion: Children with CHB underwent 
percutaneous liver biopsy; the infection had 
been vertically transmitted in all; all patients 
had circulating HBV DNA and compensated 
chronic HBV infection. 


 


Exclusion: Any other cause of chronic liver 
disease, co-infection with HCV or HIV, and 
co-morbidities that could confound the 
results of the non-invasive markers (e.g. 
haemolysis, Gilbert’s syndrome, 
haematological causes of thrombocytopenia. 


 


 


Baseline characteristics 


Male, n (%) 19(76) 


Age (years), median 
(min-max)  


9 (3-18) 


ALT (IU/L), mean (min-
max) 


134.7 (63-292) 


Fibrotest score* 0.11 (0.02-0.58) 


ActiTest score* 0.48 (0.06-0.79) 


Fibrosis stage(%) 


Insig (F0-2) 


Sig (F3-6) 


 


16 (64) 


9 (36) 


Activity stage (%) 


Insig (A0-1) 


Sig (A2-4) 


 


21 (84) 


4 (16) 


ActiTest stage (cut off 
0.37) (%) 


Insig 


Sig 


 


 


6 (24) 


19 (76) 


Numerical 
quantitative 
estimate 
0.00-1.00 


 


Indices 
corrected 
for age and 
gender 


 


Cut off: 


<0.31 in 
Fibrotest 
correspond 
to 
insignificant 
fibrosis 


 


Serum 
markers in 
Fibrotest + 
ALT  


 


Numerical 
quantitative 
estimate 
0.00-1.00 


 


Cut off 
values: 


<0.37 
correspond 
to 
insignificant 
activity 
(from 
Poynard 
2004) 


 


Obtained 
with an 18-
G 
Menghini- 
type needle 


 


Analysed by 
a single-
blinded 
pathologist 


 


All samples 
were 
adequate 
and 
included >5 
portal 
areas, 
regardless 
of their size.  


 


 


 


 


 


Significant 
fibrosis: F3-
F6 


 


Insignificant 
fibrosis: F0-
F2 


 


Significant 
necroinflam
matory 
activity: 


A0-1 


 


Insignificant 
necroinflam
matory 
activity:  


A2-4 


 


 


  


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


 


 


ion, 
Turkey 
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FibroTest stage(cut off 
0.31)(%) 


Insig 


Sig 


 


 


23 (92) 


2 (8) 


*median (min-max) 


 


Results 


 


Fibrotest 


Test ≥F3-6 (sig. fibrosis) <F0-2 (insig. fibrosis) total 


>0.31 0 (TP) 9 (FP) 9 


<0.31 2 (FN) 14 (TN) 16 


Total  2 23 25 


PPV=0% 


NPV=61% 


 


ActiTest 


Test ≥A2-4 (sig. activity) <A0-1  (insig. activity) total 


>0.36 4 (TP)  0 (FP) 4 


<0.36 15 (FN) 6 (TN) 21 


Total  19 6 25 


PPV=21% 


NPV=100% 


 


Author’s conclusion: Fibrotest and ActiTest does not appear ready for use in detecting either the stage of fibrosis or activity in children with CHB. Due to the small 
number of patients in the study, study findings need to be confirmed by further studies with larger sample sizes.  


 


Notes:  
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Author, 
year 


Study 
type 


Number 
of 
patients/
no. 
excluded 
from 
analysis 
(if 
applicable
) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test 
time 


-threshold? 


 


Other index 
tests 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Chen 
2012 


Cross-
sectiona
l  


389 


 


Training 
set: 155 


 


Validating 
set: 155 


______ 


 


Final N = 
315 


 


61 
excluded 
due to 
inadequat
e LB 
sample 
size 
(<1.5cm) 
and/or 
<10 portal 
tracts, 


Recruitment/setting/Country: Nanfang 
hospital, China. Patients were randomly 
enrolled in a training set and validation set.  


 


Inclusion: treatment naïve patients with 
CHB. All patients were given percutaneous 
liver biopsies and routine lab tests. 


 


Exclusion: autoimmune liver disease, 
alcoholic fatty liver disease or non alcoholic 
steatohepatitis, co-infection with other hep 
viruses and other hepatobiliary diseases. 
BMI >26 were also excluded to ensure 
successful TE. 


 


 


Baseline characteristics 


Male, n (%) 254 (80.6) 


Age (years)* 31.2±8.9 


Biochemical 
parameters* 


ALT (U/L) 


 


 


93 (8-1390) 


 Transient 
elastograph
y 
(Fibroscan) 


 


Performed 
by 3 trained 
operators 
trained 
within one 
week of 
liver biopsy 


 


At least 10 
successful 
measureme
nts (success 
rate of 
>60% and 
IQR/ 
median 
ratio <30% 
were 
considered 


APRI 


 


Routine lab 
tests were 
performed 
within 3 
days of TE, 
including, 
ALT, AST, 
albumin, 
bilirubin 
and 
prothrombi
n time 


Liver biopsy 


 


Only 
specimens 
of ≥1.5cm 
length 
containing 
≥10 portal 
tracts were 
included. 


 


All biopsies 
were read 
by a single 
liver 
pathologist 
without 
knowledge 
of liver 
stiffness. 


 


 


 


METAVIR 
score 


 


Cirrhosis: 
F4 vs. F0-3  


AUC and its 
95% CI 
(Mann-
Whitney) 


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio 


 


Optimal cut 
off values for 
TE were 
chosen to 
obtain LR+ 
>10 for 
confirming 
diagnosis and 
LR- <0.1 for 


Not 
stated 
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except for 
METAVIR 
F4 (n=56) 
or 
unreliable 
liver 
stiffness 
(n=5). 13 
decompe
nsated 
patients 
with CPS 
≥7 


Albumin (g/L) 


Platelet x 109/l 


Prothrombin time (s) 


Total bilirubin (mg/L) 


41.95 (29.8-64.9) 


181 (38-492) 


12.7 (10-18.3) 


 


0.78 (0.22-2.74) 


HBeAg (+) (%) 191 (60.6) 


Liver stiffness (kPa)* 12.2±7.8 


Fibrosis stage (%) 


F0 


F1 


F2 


F3 


F4 


 


7 (2.2) 


65 (20.6) 


99 (31.4) 


70 (22.2) 


74 (23.5) 


*mean±SD 


**median (range) 


reliable). 
Median 
values were 
taken. 


 excluding 
diagnosis. 


 


 


 


 


Results 


 


AUC (95% CI) F4 cirrhosis vs. F0-3 


TE 0.88 (0.84-0.92) 


APRI 0.68 (0.61-0.75 


 


Liver stiffness cutoffs for discriminating liver cirrhosis in CHB patients 


 Excluding cirrhosis Confirming cirrhosis 


Cut off 10.4 22.3 


Accuracy 0.759 0.819 


Sensitivity 0.932 0.297 


NPV 0.977 0.822 


LR- 0.09 0.72 
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Specificity 0.705 0.971 


PPV 0.493 0.793 


LR+ 3.0 10.2 


 


 


Additional results: AUC for liver stiffness-spleen diameter to platelet ratio index (not extracted). Predictive value of TE according to ALT levels and bilirubin. 


 


Author’s conclusion: Transient elastography is a reliable non-invasive method for cirrhosis in patients with compensated CHB.  


 


Notes:  


 


 


Author, 
year 


Study 
type 


Number of 
patients/ 
no. 
excluded 
from 
analysis (if 
applicable
) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test 
time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Wai 
2006 


Retrospe
ctive 


377 


Consecutiv
e patients 


 


141 in the 
training 
set 


 


77 in the 


Recruitment/setting/Country: University hospital, 
Singapore 


 


Inclusion: treatment naïve CHB patients who 
underwent percutaneous liver biopsy  


 


Exclusion: other causes of liver disease such as CHC, 
coinfection with HDV, hepatocellular carcinoma, prior 
liver transplantation, prior therapy with either IFN or 


 APRI 


 


Lab results 
performed 
within 4 
months 
before the 
liver biopsy 
were used 
for the 


Liver biopsy 


 


Reviewed by 
one 
pathologist, 
blinded to 
the clinical 
characteristi
c of the 
patients 


Ishak score 


 


Significant 
fibrosis:  


≥3 


 


Cirrhosis: 5-
6  


AUC and its 
95% CI  


 


 


 


 


Not 
stated 
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0
 


validation 
set 


______ 


 


Final N = 
218 


 


159 
excluded 
because of 
prior or 
concurrent 
antiviral 
treatment.  


 


NUC, immunosuppressive therapy, coinfection with 
HIV, insufficient liver tissue for staging of fibrosis, or 
significant alcohol intake of ≥40g/week 


 


The population were randomly divided into 2 cohorts: 
65% in the training set and 35% in the validation set.  


 


 


Baseline characteristics 


 Training set 


(n=141) 


Validation 
set (n=77) 


Male, n (%) 113 (80) 67 (87) 


Age (years), mean ±SD  35±1, 34(18-
70) 


34±1, 33(16-
70) 


ALT (xULN) 


AST (xULN) 


Albumin (g/L) 


Platelet x 109/l 
Prothrombin time (s) 


Total bilirubin (µM) 


2.81 ±0.22 


1.98±0.14 


40.2±0.4 


205±5 


13.1±0.1 


13.5±0.5 


3.43±0.41 


2.44±0.34 


40.8±0.4 


210±6 


12.1±0.1 


13.9±0.8 


Chinese by ethnicity 
(%) 


121 (86) 66 (86) 


HBeAg positive (%) 105 (76) 66 (86) 


Length of LB (cm) 


No. of portal tract on 
biopsy 


1.62±0.07, 
1.50 (03-4.5) 


1.56±0.09, 
1.50 (0.4-
3.7) 


Ishak fibrosis score 


 


Sig fibrosis (%) 


Cirrhosis (%) 


2.34±0.213, 
2(0-6) 


68(48) 


26 (18) 


2.22±0.22 2 
(0-6) 


35 (46) 


15 (20) 


Time of blood tests 18±1, 16(0- 23±2, 19 (1-


study. If 
more than 1 
set of lab 
results were 
available, 
the results 
closest to 
the time of 
biopsy were 
used.  


 


No LB 
speciment 
was deemed 
insufficient  
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before LB, days 
(mean±SEM, median) 


90) 68) 


 


 


Results 


Overall (N=218) 


APRI AUC (95%CI) 


Significant fibrosis 0.63 (0.55-0.71) 


Cirrhosis  0.64 (0.54-0.71) 


 


 


 


Additional results: AUC for platelet count alone, AST alone, ALT/AST ratio (not extracted) 


 


Author’s conclusion: Models with non-invasive markers in predicting histology from CHC patients were unsuitable for CHB patients. No variables consisting of simple 
and readily available markers were able to predict cirrhosis accurately in patients with CHB. 


 


Notes:  


 


 


Author, 
year 


Study 
type 


Number of 
patients/ 
no. 
excluded 
from 
analysis (if 
applicable
) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Gaia 
2011A 


Cross-
sectional 


70 
consecutiv
e patients 


Recruitment/setting/Country: Italy  


 


Inclusion: Patients with viral or metabolic 


 Liver stiffness 
measurement by 
Transient 
elastography using 


Liver biopsy 


 


All 


METAVIR 
score 


 


AUC and its 
95% CI  


 


Not 
stated 
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(32% of 
the total 
population
) 


 


________ 


 


Exclusion 
data for 
the overall 
cohort 
only: 


 


21/290 
(8%) 
unsuccessf
ulLSM 
(<10 
successful 
measurem
ents or 
success 
rate <60%) 
due to 
obesity/thi
ckness of 
thoracic 
wall; 10 LB 
specimens 
<20mm; 3 
diagnosis 
uncertain. 


chronic liver disease who underwent liver 
biopsy at the Hepatology Unit were enrolled. 
Treatment naïve. 


 


Exclusion: Patients with alcoholic liver 
disease (alcohol intake >40g/day) and 
patients with acute viral hepatitis. 


 


 


Baseline characteristics 


Male/female 50/20 


Age (years), median 
(range)  


44 (18-61) 


median (range) 


ALT (IU/L) 


AST (IU/L) 


Platelet x 109/l 


GGT (UI/L) 


 


70 (13-464) 


46 (16-237) 


196 (52-232) 


55 (34-99) 


BMI (kg/m2), median 
(range) 


24.3  (16.7-33.1) 


Fibrosis (%) 


0 


1 


2 


3 


4 


 


1 (1.4) 


32 (45.7) 


11 (15.7) 


4 (5.7) 


22 (31.4) 


Steatosis (%) 


S0 


S1 


S2 


S3 


 


38 (54.2) 


31 (44.3) 


2 (2.8) 


0 


Fibroscan 


 


Performed within 6 
months of liver 
biopsy and before 
any therapeutic 
approach, including 
diet and antiviral 
therapy. 


 


Performed by 
trained operators, 
blind to liver 
histology but had 
access to medical 
records of the 
patients. 


 


Inadequate TE 
measurements were 
automatically 
rejected by the 
software. Success 
rate was calculated. 
Median value of at 
least 10 successful 
measurements was 
taken. 


 


≤5kPa: absence of 
fibrosis (F0) 


5.1-9kPa: mild 
fibrosis (F1) 


9.1-11kPa: moderate 


speciments 
were analysed 
by an expert 
pathologist 
blinded to the 
results of LSM 
but not to the 
clinical and 
biochemical 
data. 


 


Patients with 
liver 
specimens 
<20mm in 
length were 
excluded. 


 


 


 


Mild 
Fibrosis: F1 


 


Moderate 
fibrosis: F2 


 


Severe 
fibrosis: F3 


Cirrhosis: F4  


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Optimal cut 
off values for 
liver stiffness 
were chosen 
to maximise 
sensitivity, 
specificity, 
and 
diagnostic 
accuracy (% 
patients 
diagnosed 
correctly) 
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fibrosis (F2) 


11.1-14.5kPa: severe 
fibrosis (F3) 


≥14.5: cirrhosis (F4) 


 


 


Results 


 


Median LSM values: 7.6 (3.7-30.7) kPa 


 


 F1-4 vs. F0* F2-4 vs. F 0-1 Severe fibrosis  


(F3-4 vs. F0-2) 


Cirrhosis  


(F4 vs.F0-3) 


Cut off (kPa) -- 7.2 8.9 10.6 


Sensitivity (%) -- 61 64 48 


Specificity (%) -- 72 84 87 


PPA (%) -- 71 70 63 


NPA (%) -- 62 80 79 


Diagnostic accuracy (%) -- 60 76 75 


AUC (95% CI); SE (p value) 0.59 (0.471-0.708); 
0.06 (p=0.76) 


0.674 (0.544-0.805; 0.066 
(p=0.014) 


0.83 (0.728-0.931); 0.052 
(p=<0.001) 


0.763 (0.643-0.883); 
0.061 (p=0.001) 


*F0, n=1 patient only (median LSM=7.1kPa) 


 


Misdiagnosis of the fibrotic stage when assessed by TE in CHB patients 


 F0 F1 F2 F3 F4 


n patients 1 32 11 4 22 


Correct diagnosis (%) 0 53 9 25 45 


Underestimation (%) 0 0 73 0 54 


Overestimation (%) 100 47 18 75 0 
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Additional results: -- 


 


Author’s conclusion: This study confirms that TE can be considered a valid support to detect fibrosis in chronic liver disease related to HCV but it should be interpreted 
cautiously in CHB patients, where host or disease-related factors may modify its accuracy. 


 


Notes: quality – steatosis; severe fat infiltration was diagnosed in 3% CHB; no info on co-infection, HBeAg status; time interval 


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Yilmaz 
2011 


Retrospect
ive 


207  Recruitment/setting/Country: Tietiary health 
care setting in Turkey  


 


Inclusion: patients underwent liver biopsy 


 


Exclusion: other forms of viral hepatitis and 
HIV. Other conditions known to cause liver 
dysfunction 


 


 


Baseline characteristics 


M/F 70/137 


Age (years), mean ±SD  43.4 ±12.2 


Median (IQR)* 


AST (U/L) 


 


37 (25) 


 APRI 


(serum markers 
data from routine 
test) 


 


Unclear about time 
interval between 
serum collection 
(calculation) and 
LB. 


Liver biopsy 


 


Specimens 
were 
reviewed by 
one 
pathologist 
who was 
blinded to 
patients 
details and 
clinical data 


 


 


 


 


METAVIR 
score 


 


 Fibrosis vs. 
no fibrosis 
(F1-4 vs. F0) 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


 


Not 
stated 
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Platelet (no/mm3) 


GGT (U/L) 


224714±62542 


42 (42) 


Mean BMI (kg/m2) ± 
SD 


26.9±3.8 


Fibrosis score 


Median (IQR)* 


Mean ±SEM 


 


1(2) 


1.14±0.09 


APRI 


Median (IQR)* 


 


0.46 (0.38) 


*difference between 75th percentile and 25th 
percentile 


 


 


 


 


Results 


 


 F1-4 vs. F0 


Optimal cut off >0.36 


Sensitivity (%) 55 


Specificity (%) 75.4 


AUC (95% CI); SE (p value) 0.541 (0.457-0.622);0.047 (p=0.622) 


 


 


Additional results:  


 


Author’s conclusion: The APRI shows an acceptable accuracy for the assessment of liver fibrosis in patients with CHC and NAFLD, but not in those with CHB. 


 


Notes: paper also reported results on other populations – HCV and NAFLD. 
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Author, 
year Study type 


Number 
of 
patients
/ no. 
exclude 
from 
analysis 
(if 
applicabl
e) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Shin 
2008 


Retrospect
ive 


264 
consecut
ive 
patients 


 


173 in 
the 
estimati
on set 


 


91 in the 
validatio
n set 


 


______ 


 


73 
excluded
: 


Biopsy 
specime
ns had < 
6 portal 


Recruitment/setting/Country: Korea 


 


Inclusion: CHB patients with percutaneous 
liver biopsy 


 


Exclusion: additional causes of chronic liver 
diseases such as HCV or coinfection with HDV, 
clinically overt cirrhosis on the biasis of 
ultrasonography and or 
esophasgogastroduodenoscopy, antiviral 
treatments before liver biopsy, alcohol intake 
>20g/day in men and >10g/day in women, HIV 
infection. 


 


 


Baseline characteristics 


Male, n (%) 230 (87.1) 


Age (years), mean ±SD  27.6 ±9.1 


ALT (IU/L) 


mean± SD 


median (range) 


AST (IU/L) 


 


237.1 ± 298.7 


144.5 (9-3186) 


 


APRI 


 


Time interval 
between test and 
ref standard – not 
given 


Liver biopsy 


 


Reviewed by 
a single 
blinded 
pathologist  


 


 


 


 


 


METAVIR 
and Ishak 
score 


 


Significant 
fibrosis: F2-
4 vs. F0-1 


 


  


AUC and its 
95% CI * 


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


*AUC of 0.85-
0.95 regarded 
as a useful 
indirect 
marker of sig. 
fibrosis in this 
study 


 


 


 


Not 
stated 
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fields 


 


mean± SD 


median (range) 


Platelet x 109/l 


mean± SD 


median (range) 


138.3±150.9 


95.5 (15-1586) 


 


192.9±54.5 


188(76-387) 


Length of biopsy core 
(mean ±SD), mm 


16.9 ±3.4 


METAVIR stage (%) 


0 


1 


2 


3 


4 


 


15 (5.7) 


108 (40.9) 


63 (23.9) 


69 (26.1) 


9 (3.4) 


 


No significant differences of the baseline data 
between the estimation and validation group. 


 


 


 


Results 


 


Diagnostic value of APRI in predicting significant fibrosis (F≥2 vs. F0-1) 


 All patients Estimation set Validation set 


AUC (95% CI) 0.86 (0.82-0.91) 0.87 (0.82-0.92) 0.85 (0.77-0.93) 


P value* <0.0001 <0.0001 <0.0001 


*P<0.05 vs. AUC 0.5 


 


Diagnostic value of APRI in predicting significant fibrosis (F≥2 vs. F0-1) - overall sample (estimation + validation sets) 


Cut off value 0.5 (n=218) 1 (n=164) 1.4 (n=132) 1.5 (n=126) 2 (n=97) 


Sensitivity (%) 97 87 79 75 59 
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Specificity (%) 34 66 83 83 89 


PPV (%) 63 74 84 83 86 


NPV (%) 91 81 77 74 65 


 


 


Additional results: 33% patients (86/264) had APRI between 0.5-1.4 (indeterminate category). None of the patients who had APRI <0.5 was classified as having cirrhosis 
(APRI ranged 1.94-14.7 in F4), and none showed APRI ≥1.4 in patients with F0 (APRI ranged from 0.19-1.07 in F0). 


 


Author’s conclusion: Of simple markers already developed in CHC, APRI may be the most accurate and simple marker for predicting significant fibrosis in CHB. 


 


Notes: Other index tests: API, AAR, 1/platelet count 


 


 


 


 


Author, 
year 


Study 
type 


Number of 
patients/ 
no. 
excluded 
from 
analysis (if 
applicable
) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Chan 
2009 


Cross-
sectional  


186 


______ 


 


Final 
N=161 


 


Recruitment/setting/Country: Hospital in 
Hong Kong, China 


 


Inclusion: CHB patients who underwent liver 
biopsy between July 2006 and March 2008. No 
treatment was given during the 4 week period 
between liver biopsy exam and the LSM. 


 Liver stiffness 
measurement 
(LSM) using 
transient 
elastography 
(Fibroscan)  


 


Liver biopsy 


 


Liver histology 
was assessed 
by two 
pathologists 
specialised in 


METAVIR 
score 


 


No fibrosis: 
F0 


 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


Not 
stated 
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22 
inadequat
e liver 
biopsy 
sample 
size; 1 
unsuccessf
ul LSM and 
2 patients 
excluded 
for both 
reasons 


 


Exclusion: patients who regularly consumed 
≥20g/day alcohol weekly or had 
decompensated liver disease, complications of 
liver cirrhosis, previous liver surgery or liver 
transplantation.  


 


 


Baseline characteristics (N=161) 


Male, n (%) 122 (76) 


Age (years), mean ±SD  45±11 


Biochemical 
parameters, mean±SD 


ALT (IU/L) 


Alkaline phosphatase 
(IU/L) 


Albumin (g/L) 


Total bilirubin (µmol/L) 


 


 


 


 


93±78 


80±39 


 


43±5 


15±3 


 


 


Mean BMI (kg/m2) ± 
SD 


24 ±4.0 


HBeAg (%) 


+ 


- 


 


69 (43) 


92 (57) 


Log10 [HBV DNA] 
(copies/mL) 


6.5±1.7 


 


 


Performed within 4 
weeks from the 
liver biopsy exam. 


 


3 trained operators 
who had 
performed at least 
50 measurements 
prior to the study 
were responsible 
for carrying out the 
LSM.  


 


Ten successful 
measurements 
were performed on 
each patient. 
Success rate was 
calculated. Median 
value was taken. 
LSM considered 
reliable if 10 
successful 
asquisitions were 
obtained and 
success rate was 
>60%.  


 


 


liver diseases 
blinded to 
clinical data 


 


Sample 
considered 
adequate if it 
was longer 
than 15mm 
and contained 
≥ 6 portal 
tracts. 


 


 


 


Bridging 
fibrosis: ≥F3 


 


Cirrhosis: F4  


 


PPV, NPV 


 


Likelihood 
ratio  


 


Optimal cut 
off for LSM 
were chosen 
either to 
obtain at least 
90% 
sensitivity, at 
least 90% 
specificity, a 
max. sum of 
sen and spec 
and a max. 
diagnostic 
accuracy (sum 
of true + and 
true – over 
the total no. 
of patients) 
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Results 


 


 


AUC (95%CI) 


 No fibrosis 


F0 vs.F1-4  


Bridging fibrosis 


F0-2 vs. F3-4 


Cirrhosis 


F0-3 vs. F4 


AUC (95%CI) 0.80 (0.68-0.92) 0.87 (0.82-0.93) 0.93 (0.89-0.97) 


P value 0.002 <0.001 <0.001 


 


 


Optimal cut off values for different degrees of liver fibrosis with respect to different ALT levels 


 No fibrosis (F0 vs. F1-4) (95%CI) 


Cut off* Sen: 5kPa Sen + Spec: 
6.8kPa 


Spec: 9kPa Diagnostic 
accuracy: 8.4 


Sensitivity (%) 92(89-97) 72 (64-79) 46 (38-54) 98 (94-99) 


Specificity (%) 40 (14-73) 80 (44-96) 100 (66-100) 20 (4-56) 


PPV (%) 96 (91-98) 98 (93-100) 100 (93-100) 95 (90-98) 


NPV (%) 25 (8-53) 16 (7-30) 11 (5-20) 40 (7-83) 


LR+ 1.5 (1-2.6) 3.6 (1-12.5) Infinite 1.2 (0.9-1.7) 


LR- 0.2 (0.09-0.46) 0.35 (0.26-0.47) 0.54 (0.47-0.63) 0.1 (0.02-0.67) 


Diagnostic 
accuracy (%) 


89 (86-94) 73 (65-79) 49 (41-65) 93 (90-95) 


 


 Bridging fibrosis (F0-2 vs. F3-4) (95%CI) 


Cut off* Sen: 6kPa Sen + Spec: 8.4 kPa Spec: 11.3kPa Diagnostic accuracy: 
8.4 


Sensitivity (%) 96 (88-99) 84 (74-91) 55 (43-66) 84 (74-91) 


Specificity (%) 37 (27-48) 76 (65-85) 95 (88-98) 76 (65-85) 


PPV (%) 58 (49-67) 77 (66-85) 91 (78-97) 77 (66-85) 
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NPV (%) 91 (75-98) 84 (74-91) 70 (60-78) 84 (74-91) 


LR+ 1.5 (1.3-1.8) 3.5 (2.4-5.3) 11.5 (4.3-30.4) 3.5 (2.4-5.3) 


LR- 0.11 (0.03-0.33) 0.20 (0.12-0.35) 0.47 (0.37-0.61) 0.20 (0.12-0.35) 


Diagnostic 
accuracy (%) 


65 (56-74) 80 (10-89) 76 (66-85) 80 (10-89) 


 


 Cirrhosis (F4 vs. F0-3) (95%CI) 


Cut off* Sen: 8.4kPa Sen + Spec: 9kPa Spec: 13.4kPa Diagnostic accuracy: 
13.4 


Sensitivity (%) 98 (85-100) 98 (85-100) 60 (43-75) 60 (43-75) 


Specificity (%) 62 (53-71) 75 (66-82) 93 (87-97) 93 (87-97) 


PPV (%) 46 (35-57) 57 (44-68) 75 (56-88) 75 (56-88) 


NPV (%) 99 (92-100) 98 (93-100) 88 (80-93) 88 (80-93) 


LR+ 2.6 (2-3.2) 1.0 (0.93-1.0) 9.1 (4.4-18.6) 9.1 (4.4-18.6) 


LR- 0.04 (0.01-0.28) 0.01 (0-0.07) 0.43 (0.29-0.63) 0.43 (0.29-0.63) 


Diagnostic 
accuracy (%) 


71 (62-77) 81 (70-86) 85 (74-95) 85 (74-95) 


*Sensitivity, at least 90% sensitivity; sensitivity + specificity, a max. sum of sensitivity and specificity; specificity, at least 90% specificity; DA, a maximum diagnostic 
accuracy. 


 


Additional results: Diagnostic value of LSM by ALT levels (subgroup analysis) – not extracted 


 


Author’s conclusion: Transient elastography is a reasonable noninvasive tool to substitute liver biopsy among the lowest and highest risk patients for the assessment of 
liver fibrosis. 


 


Notes:  


 


 


Author, Study Number Patient characteristics Index test 1 Other index Reference Target Outcomes Source  
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year type of 
patients 


  


- how is it 
measured? 


-index test 
time 


-threshold? 


 


tests 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


 


 


of  


funding 


Castera 
2011 


Cross-
sectional 


329 


Consecu
tive 
patients 


Recruitment/setting/Country: France 


 


Inclusion: HBeAg negative CHB patients 
(201/329 Inactive carriers, 61%) who 
underwent TE, Fibrotest, and APRI the 
same day (June 2003-June 2009) 


 


Inactive carrier (n=201), defined as 
persistently normal ALT and AST and HBV 
DNA <105 copies/mL (<20000IU/mL) on at 
least 2 determinations during the past 6 
months  


 


Exclusion: Patients with other viral infection 
(11 HIV, 7 HCV, 5 HDV) and other causes of 
liver disease (17), unsuccessful LSM (43) 


 


 


Baseline characteristics (n=329) 


Male, (%) 62% 


Age (years), mean ±SD  39 ±14 


Biochemical 
parameters,  


ALT (IU/L) (n<50) 


 


 


46±70 


Transient 
elastograph
y (fibroscan) 


 


Ten 
successful 
measureme
nts 
performed 
on each 
patient  


 


Success rate 
was 
calculated 
(number 
validated 
measureme
nts ÷ total 
number of 
measureme
nts). 
Median 
value was 
taken.  


 


Fibrotest 


 


 


 


APRI 


 


The 
parameters 
allowing 
calculation of 
fibrotest and 
APRI were 
determined 
in the same 
lab on blood 
samples at 
the time of 
TE.  


 


Cut offs used 
for 
diagnosing 
significant 
fibrosis and 
cirrhosis were 
those from 


Liver biopsy   


 


Performed 
by senior 
operators. 
All biopsy 
specimens 
were 
analysed by 
the same 
trained 
pathologist 
blinded to 
the results 
of non-
invasive 
tests.  


 


 


 


 


METAVIR 
score 


 


Significant 
fibrosis: 
F2-4  


 


 


Cirrhosis: 
F4  


 


Necro- 
inflammat
ory 
activity  


A0 none 


A1 mild 


A2 
moderate 
A3 severe 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


 


Not 
stated 
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AST (IU/L) (n<50) 


Platelet x 109/l 


37±41 


227±72 


 


Mean BMI (kg/m2) ± 
SD 


24.5 ±4.0 


HBV DNA (IU/mL) 2.7±17.1x 106 


 


Inactive carriers 


Male, (%) 54% 


Age (years), mean ±SD  36 ±12 


Biochemical 
parameters,  


ALT (IU/L) (n<50) 


AST (IU/L) (n<50) 


Platelet x 109/l 


 


 


75±106 


27±8 


237±67 


 


Mean BMI (kg/m2) ± 
SD 


23.7±3.8 


HBV DNA (IU/mL) 1.5±2.7 103 


 


HBeAg (-) patients 


Male, (%) 76% 


Age (years), mean ±SD  44 ±16 


Biochemical 
parameters,  


ALT (IU/L) (n<50) 


AST (IU/L) (n<50) 


Platelet x 109/l 


 


 


75±106 


55±61 


213±79 


 


Mean BMI (kg/m2) ± 24.4±4.1 


Unsuccessfu
l results, 
defined as 
either 
failure (no 
valid 
measureme
nt) or 
unreliable 
results (<10 
valid 
measureme
nts or <60% 
success rate 
or IQR >30% 
median) 


 


Cut-offs 
used for 
diagnosing 
significant 
fibrosis 
(>7.2kPa) 
and 
cirrhosis 
(>11.0kPa) 
were those 
proposed 
by Marcellin 
et al. 


 


original 
publications : 


 


Fibrotest 


Sig. fibrosis 
>0.48 


Cirrhosis 


>0.74 


 


APRI 


Sig. fibrosis 


>0.5 


Or ≥1.5 and 
<1 or ≥2 
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SD 


HBV DNA (IU/mL) 7.4±27.9x 106 
 


 


Results 


 


Diagnostic performance of TE, Fibrotest and APRI in the 60 patients with a liver biopsy 


 


Transient elastography Sig. fibrosis F≥2 Cirrhosis (F4) Cirrhosis (F4) 


Cut offs >7.1kPa >9.6kPa >11kPa 


Sensitivity (%) 68 87 73 


Specificity (%) 63 80 87 


PPV (%) 83 59 65 


NPV (%) 42 95 91 


LR+ 1.84 4.35 5.31 


LR- 0.51 0.16 0.31 


AUC (95%CI) 0.76 (0.63-0.90) 0.89(0.80-0.98) 0.89(0.80-0.98) 


Correctly classified (%) 67 82 83 


 


Fibrotest Sig. fibrosis F≥2 Cirrhosis (F4) 


Cut offs >0.48 >0.74 


Sensitivity (%) 61 47 


Specificity (%) 81 91 


PPV (%) 90 67 


NPV (%) 43 84 


LR+ 3.21 5.20 


LR- 0.48 0.58 


AUC(95%CI) 0.71 (0.58-0.85) 0.74 (0.58-0.90) 


Correctly classified (%) 67 80 
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APRI Sig. fibrosis F≥2 Cirrhosis (F4) 


Cut offs <0.5 ≥1.5 <1.0 ≥2.0 


Sensitivity (%) 62 14 47 13 


Specificity (%) 64 100 80 96 


PPV (%) 38 100 44 50 


NPV (%) 64 30 82 76 


LR+ 1.72 Infinite 2.35 3.25 


LR- 0.59 0.86 0.66 0.9 


AUC(95%CI) 0.66 (0.50-0.82) -- 0.79 (0.67-0.91) -- 


Correctly classified (%) -- 27 -- 63 


 


 


Additional results:  


 


Author’s conclusion:  


 


Notes:  


 


 


Author, 
year 


Study 
type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test 
time 


-threshold? 


 


Other 
index tests 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 
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Wong 
2010 


Cross-
sectional 


156 


 


(82 
newly 
recruite
d CHB 
patients 
who had 
liver 
biopsy 
perform
ed 
formed 
the 
validatio
n set.  


Recruitment/setting/Country: Hong Kong 
China (training group – same pop as Chan 
2009) 


 


Inclusion: Treatment naïve  


 


Exclusion: ALT>1-5 times ULN, coinfection 
with HCV, other liver diseases, 
decompensated liver cirrhosis or 
hepatocellular carcinoma. 


 


 


Baseline characteristics 


 Training  Validation 


N 156 82 


Male, n (%) 119 (76) 71 (87) 


Age (years), mean 
±SD  


45 ±11 42±12 


ALT (IU/L) (%)* 


Normal 


>1-5xULN 


AST (IU/L) 


Albumin (g/L)* 


Platelet x 109/l 


Total bilirubin 
(µmol/L) 


Gamma-globulin 
(g/L)* 


 


58 (37) 


98 (63) 


54±39 


43±5 


210±56 


15±13 


 


37±6 


 


 


5 (6) 


77 (94) 


75±42 


43±3 


209±45 


16±8 


 


37±4 


Mean BMI 
(kg/m2) ± SD 


24 ±3 24 ±4 


No. portal tracts* 10±5 16±8 


 APRI 


 


Cut off values 
of the best 
performing 
serum test 
formula, 
defined as the 
formula with 
the highest 
AUC curve, 
based on 
>90% sen to 
exclude and 
>90% 
specificity to 
confirm 
advanced 
fibrosis in the 
training and 
validation sets. 


 


 


 


 


 


 


 


 


 


 


 


 


Transient 
elastograph
y 
(Fibroscan) 


 


Performed 
within 1 
week from 
the LB 
exam.  


Liver biopsy 


 


Each liver 
specimen 
was 
assessed 
independe
ntly by two 
histopathol
ogists, 
blinded to 
patients’ 
clinical 
data. 


 


Adequate if 
>15mm 
and 
contains 6 
portal 
tracts 


 


 


 


 


 


METAVIR 
score 


 


Advanced 
fibrosis: F3-
4  


 


Cirrhosis: 
F4 vs. F0-3  


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


The 
Control 
of 
Infectio
us 
Diseases 
grant 
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Length of LB (mm) 19±4 20±4 


METAVIR fibrosis 
score 


F0 


F1 


F2 


F3 


F4 


 


 


10 (6)  


29 (19) 


43 (27) 


34 (22) 


40 (26) 


 


 


5 (6) 


29 (35) 


27 (33) 


5 (6) 


16 (20) 


*P<0.05, statistically significant 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Results 


 


Diagnostic performance of different tests and liver stiffness measurement for the presence of advanced fibrosis in the training and validation cohorts (%) 


 


APRI* Training cohort Validation cohort 


Cut off Exclusion strategy Confirmatory strategy Exclusion strategy Confirmatory strategy 


Sensitivity 96 60 100 81 


Specificity 8 62 3 25 


PPV 52 62 26 27 


NPV 97 60 100 79 


TE (Fibroscan)     


AUC (95%CI) 0.88 (0.85-0.91) (p<0.001) 0.80 (0.68-0.92 (p<0.001) 


Cut off Exclusion strategy 


≤6kPa for normal ALT 


≤7.5 for elevated ALT 


Confirmatory strategy 


>9kPa for normal ALT 


>12kPa for elevated ALT 


Exclusion strategy 


≤6kPa for normal ALT 


≤7.5 for elevated ALT 


Confirmatory strategy 


>9kPa for normal ALT 


>12kPa for elevated ALT 


Sensitivity 95 54 81 43 
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Specificity 58 99 61 87 


PPV 70 98 71 53 


NPV 92 67 61 82 


LR + 2.3 54 2.1 3.3 


LR - 0.1 0.5 0.3 0.7 


No. biopsy correctly avoided (%) 44/82 (54) 43/74 (58) 37/61 (61) 9/21 (43) 


No. incorrect diagnosis (%) 4/82 (5) 1/74 (1) 4/61 (7) 8/21 (38) 


*exclusion strategy=>90% sensitivity 


 **confirmatory strategy=>90% specificity 


 


Additional results:  


 


Author’s conclusion: 


 


Notes:  


 


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Wu 
2010A 


Retrospect
ive 


 78 
consecut
ive 


Recruitment/setting/Country: Zhongshan 
Hospital, Fudan University, China 


 


APRI  


[AST(/ULN)/PLT 
(109/L)]x100 


Liver biopsy 


 


 


 METAVIR 
scoring 
system  


AUC and its 
95% CI  


(also 


Grant for 
Master 
Degree 
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patients Inclusion: patients with CHB based on HBsAg 
and fluctuated 


 ALT underwent liver biopsy  


 


Exclusion: chronic liver disease due to other 
causes or coinfection with HDV, clinically overt 
cirrhosis, previous or concomitant anti-HBV 
therapy, alcohol consumption exceeding 20g/d 
in men and exceeding 10g/d in women.  


 


 


Baseline characteristics 


Male, n (%) 66 (84.6) 


Age (years), mean 
±SD  


32.6 ±12.3 


CHB family history, n 
(5) 


29 (37.2) 


ALT (median, IQR), 
U/L) 


 


115 (55-241) 


Log HBV DNA (mean 
±SD) 


6±1.9 


AST (median, IQR),  
U/L) 


67.5 (38-121) 


GGT, (median, IQR), 
U/L)  


52.5 (27-76) 


HBeAg positive, n (%) 55 (70.5) 


Liver specimen length 
(mean ±SD, mm) 


 


18.2±3.4 


METAVIR activity 
score 


A0 


 


 


4 (5.1) 


 


Liver biopsy was 
performed and 
blood serum was 
obtained at 
admission.  


 


No information on 
blinding of results 
or patients clinical 
characteristics. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


No details on 
LB 
measurement 
and blinding 
status of 
investigators.  


 


Significant 
fibrosis: 


F≥2 


 


Severe 
fibrosis: 


F≥3 


adjusted for 
observed 
AUC 
developed 
by Poynard 
2007,2008) 


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


Using cut 
offs 
according to 
original 
studies (no 
reference 
given) 


 


Students 
of Fudan 
Universit
y 
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A1 


A2 


A3 


41 (52.5) 


32 (41.1) 


1 (1.3) 


METAVIR fibrosis 
score 


F0 


F1 


F2 


F3 


F4 


 


 


13 (16.7) 


33 (42.3) 


13 (16.7) 


10 (12.8) 


9 (11.5) 
 


 


 


 


Results 


 


Diagnostic value of APRI according to different cut offs for the diagnosis of significant and severe fibrosis 


 Significant fibrosis (≥2) Severe fibrosis (≥3) 


Cut off values <0.50 >1.50 Not reported Not reported 


Sensitivity  0.84 0.47 Not reported Not reported 


Specificity 0.35 0.80 Not reported Not reported 


PPV 0.47 0.62 Not reported Not reported 


NPV 0.76 0.69 Not reported Not reported 


LR + 1.29 2.35 Not reported Not reported 


LR - 0.46 0.66 Not reported Not reported 


AUC (95%CI) 0.71 (0.59-0.83) 0.80 (0.67-0.92) 


Adjusted AUC  0.75 -- 


 


Percentage of classifiable subjects, correct prediction, diagnostic accuracy and biopsies that could be avoided, n (%) 


APRI Cut offs Classifiable subjects (%) Correct prediction 
(%) 


Diagnostic accuracy (%) Biopsy avoided (%) 


 <0.50 21 (27) 16 (76) 67 31 (40) 
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 >1.50 25 (32) 15 (62) 


 


Additional results:  


 


Author’s conclusion: 


 


Notes: Also included other index tests or non-invasive liver fibrosis models such as Hepascore and Fibrometer. Selective reporting (severe fibrosis)? 


 


Author, 
year 


Study 
type 


Number of 
patients/ 
no. 
excluded 
from 
analysis (if 
applicable) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition (s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Myers 
2010B 


Cross-
sectional 


 68 


_______ 


9 patients 
excluded 
n=2, 
inadequat
e biopsies 
for 
histologica
l 
interpretat
ion; n=7, 
LSM 
failures 
(due to 
overweigh
t/obese) 


Recruitment/setting/Country: 4 Canadian 
hepatology centres (3 academic centres and 1 
community based hepatology clinic) 


 


Inclusion: North American patients with chronic 
liver disease (HBV, HCV or non-alcoholic fatty 
liver disease) who had undergone or were 
scheduled to undergo percutaneous liver biopsy 
within 6 months of LSM; treatment naïve or had 
discontinued antiviral therapy for at least 3 
months before LSM and liver biopsy. 


 


Exclusion: contraindications to LSM (e.g. 
pregnancy, ascites, implantable cardiac 
devices); active extrahepatic infections or 
inflammatory disorders or malignancy, 
significant alcohol consumption (20g/d or more 


Transient 
elastography using 
Fibroscan 


 


Operators who 
performed LSMs 
had previously 
completed at least 
50 TE examinations 


 


At least 10 valid 
measurements 
were taken. Exams 
that yielded no 
successful 
measurements 
after at least 10 


Liver biopsy 


 


Local 
pathologists 
at the centres 
analysed the 
LB specimens 
without 
knowledge of 
the TE results. 


 


Total length 
of LB 
specimens 
was recorded 
as a measure 
of the quality 


 METAVIR 
scoring 
system  


 


Significant 
fibrosis: 


F≥2 


 


Bridging 
fibrosis: 


F≥3 


 


Cirrhosis: 


F4 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


Optimal 
LSM cut off 
values were 
determined 


Not 
stated. 
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for women, 30g/d or more for men); BMI 
>40kg/m2; overt cirrhosis based on routine 
clinical and radiographic features. 


 


 


Baseline characteristics (overall cohort, N=251) 


Female, n (%) 34 (85) 


Age (years), 
median (IQR) 


49 (42-55) 


ALT (U/L)  


AST (U/L) 


61 (39-92) 


44 (32-68) 


BMI (kg/m2)*, 
median (IQR)  


26 (23-30) 


Race (%) 


Caucasian 


Asian 


Other/unknown 


 


60 (150) 


30 (76) 


10 (25) 


METAVIR fibrosis 
score 


F0 


F1 


F2 


F3 


F4 


 


 


14 (36) 


33 (82) 


33 (82) 


9 (23) 


11 (28) 


Biopsy length, 
cm** 


Liver stiffness, kPa 


Success rate, % 


IQR/median 
stiffness 


2.4 (1.7-2.8) 


 


7.7 (5.3-11.6) 


 


100 (91-100) 


0.16 (0.10-0.24) 


* data missing in 1 patient 


attempts were 
considered to be 
failures of TE. 
Success rate was 
calculated. Median 
liver stiffness value 
was taken.  An SR 
of <60% and/or an 
IQR/M of >30% 
was considered to 
be unreliable. 


 


Median interval 
between LB and 
LSM was 18 days 
(0-183 days). 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


of the ref std 
for staging 
liver fibrosis. 


 


(maximised 
the sum of 
sen and 
spec). 
results also 
compared 
with cut off 
established 
in previous 
studies (only 
for the 
overall 
group, not 
only HepB).  
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**data missing in 5 patients 


 


87% biopsies were at least 1.5cm long. 


 


 


 


 


 


 


 


Results 


 


 Significant fibrosis (≥F2) (n=31) Bridging fibrosis (≥F3) (n=8) Cirrhosis (F4) (n=3) 


Cut off  ≥7.7kPa ≥10.3kPa ≥11.1kPa 


Sensitivity (%) (95%CI) 61 (42-78) 75 (35-97) 100 (29-100) 


Specificity (%) (95%CI) 78 (62-90) 90 (79-96) 92 (83-97) 


PPV (%) (95%CI) 70 (50-86) 50 (21-79) 38 (9-76) 


NPV (%) (95%CI) 71 (54-84) 96 (88-100) 100 (94-100) 


AUC (95%CI) 0.75 (0.63-0.87) 0.92 (0.84-0.99) 0.97 (0.92-1.00) 


Accuracy (%)(%) (95%CI) 71 (58-81) 88 (78-95) 93 (84-98) 


 


 


Additional results: analyses according to ALT levels (overall cohort only). Comparison between TE and APRI (overall cohort only). 


 


Author’s conclusion: The major role of TE is the exclusion of bridging fibrosis and cirrhosis. However, TE cannot replace biopsy for the diagnosis of significant fibrosis.  


 


Notes: Subgroup analysis (population also included HCV and NAFLD); study quoted that an AUC exceeding 0.80 are considered to be clinically useful in terms of a 
diagnostic test (Jaeschke et al. 1994). Baseline table for overall cohort, not only hep B. Sample size underpowered. TE examinations were performed by relatively 
novice operators. However, performance of TE was similar between the first and latter one-half of the study (data not shown).  


 


 


Author, 
year Study type 


Number 
of 


Patient characteristics 


 


Index test 1 


 
Reference 
standard 


Target 
condition 


Outcomes 


 


Source  


of  
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patients - how is it 
measured? 


-index test time 


-threshold? 


 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


 funding 


McGoog
an 2010 


Retrospect
ive 


 36 Recruitment/setting/Country: tertiary medical 
centre, U.S.; using inpatient/outpatient hospital 
databases for ICD, 9th version, and records 
obtained from the clinical lab for all paediatric 
patients with a positive result for Hep B or C 


 


Inclusion: children 0-20 years old with chronic 
Hep B or C presenting at a tertiary medical 
centre  


 


Exclusion: incomplete data or if they were 
recent liver transplant recipients 


 


 


Baseline characteristics 


Male, n (%) 18 (50%) 


Average age 
(range)  


11.6 (1-20) 


HBV (%) 


HCV (%) 


11/36 (31) 


25/36 (69) 


Median fibrosis 
score 


2 (1,2) 


Median APRI (IQR)  


0.44 (0.24-0.97) 


 


 


 APRI 


 


Lab data within 4 
months of liver 
biopsy was used 
for the calculations 


 


Pre-specified cut 
offs of 0.5 and 1.5. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Liver biopsy 


 


6 patients had 
a dictated 
pathology 
report that 
did not assign 
a METAVIR 
score, In 
those cases, 
one 
investigator 
blinded to the 
patients’ 
historical 
data, used the 
elements of 
the report to 
assign a 
METAVIR 
score range. 


 


Analysis was 
limited to the 
first reported 
biopsy results 
of the patient.  


 


 METAFIR 
scoring 
system 


 


Fibrosis: 


F2 or 3 


 


Cirrhosis: 


F4 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


Not 
stated 
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Vast majority of the patients were treatment 
naïve at the time of biopsy.  


On average, children with vertical transmission 
were younger than those with transfusion 
transmission (8 vs. 14.9y) and had lower fibrosis 
scores (1.1 vs. 1.6). 


Median fibrosis score and median APRI in HBV 
and HCV were not significant.  


 


 


 


 


 


 


 


 


 


Results 


 


AUC for APRI in Hep B patients  


 Fibrosis  (F2-3) Cirrhosis (F4) 


AUC (95%CI) 0.64 (0.28-1.00) Not applicable 


 


Diagnostic value of APRI for prediction of fibrosis and cirrhosis in mixed hep B and C patients 


 Fibrosis Cirrhosis 


Cut off >0.5 >1.5 >0.5 >1.5 


Sensitivity 47 18 33 0 


Specificity 90 100 73 91 


PPV 80 100 10 0 


NPV 65 58 92 91 


LR+ 4.5 N/A 1.2 0 


LR- 0.6 0.8 0.9 1.1 


 


 


Additional results:  


 


Author’s conclusion: APRI performed better in HCV patients compared to HBV patients.  
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Notes: small sample size, retrospective design, analysis of patients from a single centre, indirect population. Given the duration of 16years of patient records, the study 
is also limited by intra-interobserver variability of pathologists examining biopsy samples. No consideration of inflammatory activity. Uncertain whether HCV and HBV 
patient characteristics were different (Details of baseline characteristics inadequate). Results need to be interpreted with caution. 


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Zhang 
2008 


Retrospect
ive 


 137 
consecut
ive 
patients 


Recruitment/setting/Country: public health 
clinical centre, China 


 


Inclusion: CHB patients who underwent 
percutaneous liver biopsy. All patients were 
positive for HBV DNA and had no chronic liver 
disease. 


 


Exclusion: antiviral treatment before liver 
biopsy, alcohol intake >40g/d.  


 


 


Baseline characteristics 


 ALT≥2ULN ALT <2ULN 


N 78 59 


Male(%) 70.5 69.5 


Age (years), 
mean (SD)  


35.2 (7) 38.7 (7.4) 


APRI  


 


Serum samples in 
all patients within 
2 weeks after liver 
biopsy were 
routinely 
determined. 


 


Prespecified cut 
offs: ≥1.5 and <1.5 


 


 


 


 


 


 


 


 


Liver biopsy 


 


Obtained by 
either blind or 
ultrasound 
guided 
techniques. 
Length of 
biopsy 
samples was 
longer than 
1.5cm.  


 


All biopsies 
were read by 
a pathologist 
who had no 
clinical info on 
the patients.  


 


 METAVIR 
scoring 
system 


 


Moderate to 
severe 
fibrosis/ 
cirrhosis: 
F2-4 


 


No to mild 
fibrosis/ 
cirrhosis: 
F0-1 


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


Not 
stated 
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METAVIR 
fibrosis score 


F0 +1 


F2 


F3 


F4 


Sig. fibrosis 
(≥F4) 


 


 


33 (42.3) 


26 (33.3) 


13 (16.7) 


6 (7.7) 


45 (57.3) 


 


 


24 (40.7) 


20 (33.9) 


9 (15.2) 


6 (10.1) 


35 (59.3) 


APRI (SD) 


F0 +1 


F2 


F3 


F4 


Sig. fibrosis 
(≥F4) 


 


0.55 (0.82) 


1.44 (1.79) 


1.98 (2.34) 


2.11 (1.81) 


1.84 (1.38) 


 


0.48 (0.33) 


1.21 (1.57) 


1.69 (1.62) 


1.97 (1.73) 


1.62 (1.45) 


  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Biopsy 
specimens 
with ≥4 portal 
fields were 
considered 
representativ
e and scored 
by a 
pathologist 
unaware of 
the lab 
results. 


 


 


 


 


 


Results 


 


 Moderate to severe fibrosis/cirrhosis (≥F2) No to mild fibrosis (<F2) 


Cut off ≥1.5 <1.5 


Sensitivity 44.7 35.3 


Specificity 84.3 81.6 


PPV 41.3 41.3  


NPV 84.7 82.2 


LR+ 2.8 1.9 


LR- 0.66 0.79 
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Additional results: APRI with different hyaluronic acid cut off points  


 


Author’s conclusion: 


 


 


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Liu 2011 Retrospect
ive 


 623 Recruitment/setting/Country: university 
hospital, China 


 


Inclusion: CHB patients with a liver biopsy and 
with records in the histology lab database.  


 


Exclusion: other causes of liver disease such as 
HCV, HFV etc; hepatocellular carcinoma, prior 
liver transplantation; insufficient liver tissue for 
staging of liver fibrosis; insufficient data on 
complete blood count or serum markers; 
patients without routine and serum markers 
prior to drug treatment; patients accepted 
antiviral therapy for >3 months. 


 


 


 APRI 


 


Serum markers 
were measured 
and recorded 
within a week of 
liver biopsy. If 
more than one set 
of lab results were 
available, the set 
of results closes to 
the time of biopsy 
were used.  


 


 


 


Liver biopsy 


 


Samples at 
least 10mm 
long and 1mm 
wide.  


 


A single 
pathologist 
who had no 
clinical info of 
patients 
evaluated all 
biopsy results.  


 


 


 METAVIR 
scoring 
system 


 


Significant 
fibrosis:  F2-
F4 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


Grant 
from 
Liaoning 
Provincia
l Natural 
Science 
Foundati
on 
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Baseline characteristics (at the time of biopsy) 


 F0-1 F2-4 


N 408 215 


Male/Fema
le, n  


267/141 79/136 


Age 
(years), 
mean ±SD  


45 ±11 42±12 


ALT (U/L) 


AST (U/L) 


Platelet x 
109/l 


95.3±110.3 


53.85±61.35 


181.34±50.93 


161.5±189.8 


108.3±119.1 


150.8±49.35 


 


APRI 0.32±0.41 0.76±0.78 


HBeAg +/- 249/135 (65%) 91/112 (45%) 


Log10 HBV 
DNA 
(copies/mL
) 


4.97±1.41 5.84±1.95 


Length of 
LB (mm) 


19±13 20±11 


METAVIR 
fibrosis 
score 


F0 


F1 


F2 


F3 


F4 


 


 


226 (36.3) 


182 (29.2) 


102 (16.4) 


78 (12.5) 


35 (5.6) 
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Results 


 


Diagnostic value of APRI for prediction on significant fibrosis  


 Significant fibrosis (≥F2) 


Cut off 0.3 


Sensitivity (%) 69.3 


Specificity (%) 71.7 


PPV (%) 56.4 


NPV (%) 81.6 


AUC (95%CI) 0.764 (0.726-0.803) 


 


 


 


Additional results: Subgroup1 – patients with known duration of HBsAg positive (≤35 vs. >35y) 


 


Author’s conclusion: 


 


Notes: 252 with known HBsAg positivity duration 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Seto 
2011 


Retrospect
ive (from a 
trial) 


129 Recruitment/setting/Country: Hong Kong  


 


Inclusion: treatment naïve CHB patients (58.4% 


APRI 


 


Lab parameters 


Liver biopsy 


 


An 18G 


 Knodell HAI 
and Ishak 
fibrosis 


AUC and its 
95% CI  


 


None 
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HBeAg positive) who had undergone liver biopsy 
were randomly divided into training group 
(n=108) and validation group (n=129). HBV DNA 
>2000IU/mL, serum ALT <10xULN prior to 
recruitment.  


 


Exclusion: decompensated cirrhosis or 
concomitant liver disease, HCV, HDV, primary 
biliary cirrhosis, autoimmune hepatitis, Wilson’s 
disease, alcohol intake >20g/d for women and 
>30g/d for men.  


 


 


Baseline characteristics 


 Validation 


N 129 


Male, n (%) 87 (67.4) 


Age (years), 
median (range) 


40 (18-61) 


ALT (U/L) (%) 


Normal 


>1-2xULN 


>2xULN 


AST (U/L)* 


Albumin (g/L)* 


Platelet x 109/l* 


bilirubin 
*(µmol/L) 


 


15 (11.6) 


55 (42.6) 


59 (45.7) 


55 (18-304) 


45 (36-53) 


198 (93-334) 


12 (3-31) 


 


HBeAg positive 56 (43.4) 


HBV DNA log 
IU/mL)* 


6.76 (2.7-14) 


were recorded at 
the time of liver 
biopsy 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


sheathed 
cutting needle 
was used in 
33 patients, a 
min. length of 
17G core 
aspiration 
needle was 
used for the 
remaining 
patients. 


 


Minimum 
length of 
biopsy 
sample: 2cm 


 


A single 
histopathologi
st blinded to 
patients’ lab 
data.  


 


score 


 


Significant 
fibrosis (at 
least 
bridging 
fibrosis): 
Ishak ≥3 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


 


Optimal cut 
off 
determined 
using value 
with the 
highest 
sensitivity 
and 
specificity. 
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Fibrosis score (%) 


F0 


F1 


F2 


F3 


F4 


F5 


F6 


Patients with 
fibrosis score ≥3 


 


 


12 (9.3) 


39 (30.2) 


31 (24) 


25 (19.4) 


12 (9.3) 


8 (6.2) 


2 (1.6) 


 


47 (36.4) 


*median (range) 


 


Results 


 


Diagnostic value of APRI for prediction of significant fibrosis (validation cohort, n=129) 


 Significant fibrosis (Ishak ≥3) 


AUC (95%CI) 0.708 (0.625-0.800) 


Optimal cut off 0.5 1.5 


Sensitivity 89.6 29.9 


Specificity 40.6 88.1 


PPV 42.1 54.8 


NPV 89 72.3 


LR+ 1.509 2.516 


LR- 0.256 0.796 


 


Additional results: AUC of the validation cohort using APRI for significant fibrosis in patients with ALT<2xULN = 0.727 (95%CI 0.636-0.818). 


 


Author’s conclusion: 
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Notes: different techniques were used in some patients when undergoing LB. main study objective was to derive and validate a new model (not investigating APRI).   
67.6% of patients had limited fibrosis, the study would be biasd towards having a high negative predictive value. Due to the small number of patients with histologic 
cirrhosis, diagnostic accuracy was not investigated in this group of patients. 


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Kim 
2010A 


Cross-
sectional  


 521 
consecut
ive 
patients 


Recruitment/setting/Country: Severance 
Hospital in Yonsei University, Korea between 
Dec 2006 and Jan 2009 


 


Inclusion: CHB patients who underwent liver 
biopsy.  


 


Exclusion: other causes of chronic liver disease, 
e.g. liver cancer, coinfection with HCV, HDV or 
HIV (n=14); comorbidities associated with CHB 
(non-alcoholic steatohepatitis, primary 
sclerosing cholangitis, or primary biliary 
cirrhosis (n=7); alcohol intake >40g/day for 
more than 5 years (n=7); antiviral therapy 
before liver biopsy; previous liver resection 
surgery or liver transplantation (n=13); cardiac 
failure (n=1); liver biopsy unsuitable for fibrosis 
staging (n=1) 


APRI 


 


 


All patients 
systematically 
underwent 
complete 
biochemical 
workups, 
ultrasonagraphy 
and liver biopsy 
within 1 day.  


 


All lab data were 
obtained on the 
same day as the 
ultrasonagraphic 
exam. 


Liver biopsy 


 


 


Fibrosis stage 
was assessed 
according to 
the METAVIR 
scoring 
system by a 
single 
pathologist 
who was 
unaware of 
the patients’ 
histories.  


 


Specimens 
that were 


 METAVIR 


 


F0= no 
fibrosis 


 


F1=portal 
fibrosis 
without 
septa 


 


F2= few 
septa 


 


F3=Numero
us septa 
without 
cirrhosis 


AUC and its 
95% CI  


 


 


Liver 
cirrhosis 
clinical 
research 
centre, 
in part 
by a 
grant 
from the 
Brain 
Korea 21 
Project 
for 
medical 
science 
and a 
grant 
from 
Ministry 
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Baseline characteristics 


Male:female, n  317:204 


Age (years), mean 
±SD  


41.1±14.7 


Mmean±SD 


ALT (IU/L)  


AST (IU/L) 


Albumin (g/dL) 


Platelet x 109/l 


Total bilirubin 
(mg/dL) 


 


69±23 


50±27 


4.18±0.56 


180±66 


0.8±0.5 


 


Mean BMI (kg/m2) 
± SD 


23.3±3.24 


Median no. portal 
tracts (range) 


Length of LB (mm), 
mean±SD 


12 (11-14) 


 


21.5±5.2 


METAVIR fibrosis 
score (%) 


F0 


F1 


F2 


F3 


F4 


 


 


5 (0.96) 


86 (16.51) 


164 (31.48) 


63 (12.09) 


203 (38.96) 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


shorted than 
15mm and 
considered by 
the 
pathologists 
to be 
unsuitable for 
fibrosis 
assessment 
were 
excluded.  


 


F4=cirrhosis 


of 
Health, 
Welfare 
and 
Family 
Affairs  


 


Results 


 


AUC of APRI for predicting cirrhosis 


 Cirrhosis (F4) 
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AUC (95%CI) 0.78 (0.74-0.816) 


 


Additional results: P2/MS and other non-invasive tests that are not included in the review protocol (not extracted). 


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Kim 
2010B 


cross-
sectional 


 330 
consecut
ive 
patients 


Recruitment/setting/Country: Severance 
hospital, Yonsei University, Korea; enrolled 
between July 2008 and Aug 2009 


 


Inclusion: CHB patients who had undergone 
both liver biopsy and LSM (liver stiffness 
measurement) on the same day. 


 


Exclusion: other causes for chronic liver disease, 
including liver cancer, coninfection with 
HCV,HDV, HIV (n=9); comorbidities associated 
with CHB (non-alcoholic steatohepatitis, 
primary sclerosing cholangitis or primary biliary 
cirrhosis (n=10); alcohol intake >40g/day for >5y 
(n=5); antiviral therapy before LB (n=18); 
previous liver resection surgery or liver 
transplantation (n=9); unreliable LSM (n=5); 
cardiac failure (n=2); liver biopsy unsuitable for 
fibrosis staging (n=3). 


Transient 
elastography using 
FibroScan 


 


Performed by one 
trained technician. 
<8 successful 
acquisitions or a 
success rate of 
<60% were 
considered 
reliable. 


 


All the patients 
systematically 
underwent 
complete 
biochemical 
assessment, LSMs 


Liver biopsy 


 


 


All liver tissue 
samples were 
evaluated by 
a single 
hepatopathol
ogist with 15y 
experience, 
who was 
blinded to 
patients’ 
clinical 
histories and 
LSM values. 


 


Specimens 
shorted than 


 METAVIR 


 


F0=no 
fibrosis 


F1=portal 
fibrosis 


F2=portal 
fibrosis with 
few septa 


F3=numero
us septa 
without 
cirrhosis 


F4=cirrhosis 


AUC and its 
95% CI  


 


 


Liver 
cirrhosis 
clinical 
research 
centre, 
in part 
by a 
grant 
from the 
Brain 
Korea 21 
Project 
for 
medical 
science 
and a 
grant 
from 
Ministry 
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Baseline characteristics 


Male:female, n 179:151 


Age (years), mean ±SD  43.7 13.2 


LSM, kPa 14.8±12.6 


ALT (IU/L)  


AST (IU/L) 


Albumin (g/L)* 


Platelet x 109/l 


Total bilirubin (µmol/L) 


77±28.49 


55.18±17.26 


42.3±5.9 


174.6±66 


17.34±5.44 


 


Mean BMI (kg/m2) ± 
SD 


23.4 ±3.19 


Necro-inflammatory 
grades (%) 


A1 


A2 


A3 


 


 


208 (63) 


93 (28.2) 


29 (8.8) 


METAVIR fibrosis score 
(%) 


F0 


F1 


F2 


F3 


F4 


 


 


1 (0.3) 


36 (10.9) 


90 (27.3) 


24 (7.3) 


179 (54.2) 
 


and liver biopsy 
within 2 days.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


15mm and 
considered by 
the 
pathologists 
to be 
unsuitable for 
fibrosis 
staging were 
excluded. 


of 
Health, 
Welfare 
and 
Family 
Affairs 


 


Results 


 


AUC of transient elastography for predicting cirrhosis 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 117 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


1
17


 


 Cirrhosis (F4) 


AUC (95%CI) 0.92 (0.89-0.95) 


 


Additional results: LSM-spleen diameter to platelet ratio index (not included in the review protocol – not extracted). 


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Kim 
2009 


Cross-
sectional 


 130 
consecut
ive 


Recruitment/setting/Country: Severance 
Hospital in Yonsei University, Korea; between 
Jan 2006 and June 2007 


 


Inclusion: treatment naïve CHB patients who 
underwent liver biopsy and LSM (liver stiffness 
measurement). 


 


Exclusion: evidence of decompensated liver 
cirrhosis, such as history of variceal bleeding, 
severe ascites, hepatic encephalopathy, or Child 
pugh class B/C at the time of LB and LSM. Other 
causes of chronic liver disease, including liver 
cancer, coinfection with HCV, HIV. Antiviral 
treatment before LB, alcohol intake >40g/day 
for >5 years, any other cause of splenomegaly.  


 


 


Transient 
elastography using 
FibroScan 


Was measured on 
the same day as 
liver biopsy.  


 


10 validated 
measurements 
were performed on 
each patient. 
Success rate was 
calculated. Median 
value was taken. 
Only procedures 
with 10 validated 
measurements and 
a success rate of 


Liver biopsy 


 


All liver tissue 
samples were 
evaluated by 
an 
experienced 
hepatopathol
ogist who was 
blinded to 
patients’ 
clinical 
history.  


 


Liver 
specimens 
were of any 
adequate size 


 METAVIR 


 


F0=no 
fibrosis 


F1=portal 
fibrosis 
without 
septa 


F2=portal 
fibrosis with 
few septa 


F3=numero
us septa 
without 
cirrhosis 


F4=cirrhosis 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


Not 
stated.  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 118 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


1
1


8
 


Baseline characteristics 


Male/female, n 
(%) 


103 (79.2)/27 (20.8) 


Age (years), mean 
±SD  


42.5±13.2 


ALT (IU/L)  


AST (IU/L) 


Albumin (mg/dL) 


Platelet x 109/l 


Total bilirubin 
(mg/dL) 


45.1±23.4 


37±15.4 


4.3±0.5 


169±62 


0.84±0.32 


 


HBV DNA (≥105 
copies/mL) (%) 


65 (46.2) 


Liver stiffness 
score, IQR (kPa) 


13.1 ±10.7/1.9±2.0 


Mean BMI 
(kg/m2) ± SD 


25.3±1.3 


HBeAg positivity 
(%) 


76 (58.5) 


Stage of activity 


A0 


A1 


A2 


A3 


 


54(41.5) 


40 (30.8) 


24 (18.5) 


12 (9.2) 


METAVIR fibrosis 
score 


F0 


F1 


F2 


F3 


F4 


 


 


0(0) 


10 (7.7) 


37 (28.5) 


16 (12.3) 


67 (51.5) 
 


≥60% were 
considered 
reliable. 


 


Also combination 
of TE and APRI 


 


Optimal cut off 
values were 
chosen to 
maximise the sum 
of sensitivity and 
specificity 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


and quality, 
and ≥6 portal 
tracts were 
assessed.  
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Results 


 


AUC (95%CI) Cirrhosis (F4) 


LSM 0.84 (0.77-0.91) 


LSM + APRI 0.85 (0.78-0.91) 


 


Diagnostic value of LSM in predicting cirrhosis 


 Cirrhosis (F4) 


Cut off 10.1kPa 


Classified cases, n (%) 51/67 (80.9) 


Sensitivity (%) 76.1 


Specificity (%) 81 


Positive predictive value (%) 76.1 


Negative predictive value (%) 80.9 


 


 


Additional results: APRI results, replaced by Kim 2010A.  


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 


Outcomes 


 


 


Source  


of  


funding 
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-threshold? cirrhosis 


Cardoso 
2012 


Cross-
sectional 


 202 


 


Original 
N=221 


19 
excluded 
from the 
analysis 
(14 
unreliabl
e results 
and 5 
unsucces
sful 
tests) 


Recruitment/setting/Country: France (single 
centre) 


 


Inclusion: treatment naïve CHB patients with 
compensated HBV infection, consecutively 
admitted between 2006 and 2008.  


 


Exclusion: excessive alcohol intake, co-infection 
with HIV and/or HDV, other causes of liver 
disease, decompensated liver disease or 
hepatocellular carcinoma, and previous liver 
surgery or liver transplantation. 


 


Baseline characteristics 


Male (%) 80 


Age (years), mean 
±SD  


41 (11) 


Origin (%) 


Caucasian 


Asiatic 


other 


 


21 


26 


53 


ALT x ULN (IU/L), 
median (IQR)  


Albumin (g/dL) 


Platelet x 109/l 


2.1 (0.9-2.0) 


 


 


4.4 (0.5) 


206 (62) 


HBV DNA (log 
UI/ml, mean (SD) 


4.9 (1.90) 


Mean BMI 
(kg/m2) ± SD 


24.2 (3.4) 


Transient 
elastography using 
FibroScan 


Was measured 
prior to liver biopsy 
on the same day of 
the procedure and 
by a single 
experienced 
operator. 
Measurements 
were performed by 
using the standard 
technique.  


 


Patients with at 
least 10 valid 
measurements 
(with IQR <30% of 
the median 
stiffness, and with 
at least 60% 
success rate) were 
included in the 
analysis.  


 


Pre-specified cut 
off values: 


 


7.2kPa for F≥2 


8.1kPa for ≥F3 


11kPa for F4 


 


Liver biopsy 


 


Performed 
under 
ultrasound 
guidance 
using the 
Menghini 
technique 
with 
disposable 16-
gauge 
diameter 
needles.  


 


A single 
experienced 
pathologist 
who was 
unaware of 
the clinical 
data 
evaluated all 
samples.  


 


The length of 
each liver 
fragment and 
the number of 
portal tracts 
were 
recorded and 
only patients 
with liver 


 METAVIR 


 


F2-4= 
significant 
fibrosis 


F3-4= 
advanced 
fibrosis 


F4= cirrhosis 


 


 


 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


 


 


Not 
stated.  
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Obesity (%) 7 


HBeAg positivity 
(%) 


24 


Stage of activity 


A0 


A1 


A2 


A3 


 


53 (26) 


103 (51) 


42 (21) 


4 (2) 


METAVIR fibrosis 
score 


F0 


F1 


F2 


F3 


F4 


 


 


28 (14) 


89 (44) 


51 (25) 


18 (9) 


16 (8) 


Median of TE 
(kPa) 


F0 


F1 


F2 


F3 


F4 


 


 


5.1 


5.3 


7.8 


10.8 


14.5 
 


Cut off values 
adjusted according 
to ALT levels 


 


Normal ALT:  


6.0kPa for F≥2 


9.0kPa for ≥F3 


12.0kPa for F4 


 


ALT 1-5xULN: 


7.5kPa for F≥2 


12.0kPa for ≥F3 


13.4kPa for F4 


biopsy length 
≥15mm 
and/or at 
least 6 portal 
tracts were 
included. 


 


 


Results 


 


Mean biopsy length 19.7 (SD 6.4) mm, with a median of 20mm (IQR=17-22mm). 


The median number of portal tracts = 12 (IQR=10-20) 


 


 F≥2 F≥3 F4 


AUC (SE) 0.867 (0.026) 0.902 (0.029) 0.935 (0.024) 
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Diagnostic value of LSM in predicting significant fibrosis, advanced fibrosis and cirrhosis 


 F≥2 F≥3 F4 


Cut off 7.2 kPa 8.1kPa 11kPa 


Sensitivity (%) 74 88 75 


Specificity (%) 88 81 90 


Positive predictive value (%) 82 48 39 


Negative predictive value (%) 82 97 98 


Positive likelihood ratio 6.2 4.63 7.34 


Negative likelihood ratio 0.30 0.15 0.28 


Overall accuracy (%) 82 82 89 


 


Comparison of diagnostic accuracy of TE in predicting significant fibrosis according to ALT levels (different thresholds applied) (N=186) 


 Normal ALT ≤1xULN 1-5xULN Normal ALT ≤1xULN 1-5xULN 


Cut off Marcellin 7.2 kPa 7.2 kPa Chan 6.0kPa 7.5kPa 


Sensitivity (%) 61 74 78 70 


Specificity (%) 92 86 69 88 


Positive predictive value (%) 73 83 48 84 


Negative predictive value (%) 87 78 89 76 


Positive likelihood ratio 7.49 5.34 2.54 5.78 


Negative likelihood ratio 0.42 0.31 0.32 0.34 


Overall accuracy (%) 84 80 72 79 


 


Comparison of diagnostic accuracy of TE in predicting advanced fibrosis according to ALT levels (different thresholds applied) (N=186) 


 Normal ALT ≤1xULN 1-5xULN Normal ALT ≤1xULN 1-5xULN 


Cut off  Marcellin 8.1kPa 8.1kPa Chan 9.0kPa 12kPa 


Sensitivity (%) 86 90 71 53 


Specificity (%) 93 76 95 96 
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Positive predictive value (%) 60 44 63 71 


Negative predictive value (%) 98 97 97 91 


Positive likelihood ratio 12.86 3.74 14.29 12.11 


Negative likelihood ratio 0.15 0.14 0.30 0.5 


Overall accuracy (%) 93 78 93 88 


 


Comparison of diagnostic accuracy of TE in predicting cirrhosis according to ALT levels (different thresholds applied) (N=186) 


 Normal ALT ≤1xULN  1-5xULN  


Cut off Marcellin 11kPa 11kPa Chan 12kPa 13.4kPa 


Sensitivity (%) 67 73 67 55 


Specificity (%) 97 88 98 96 


Positive predictive value (%) 50 40 67 60 


Negative predictive value (%) 98 97 98 95 


Positive likelihood ratio 21.33 6.06 42.67 13.64 


Negative likelihood ratio 0.34 0.31 0.34 0.47 


Overall accuracy (%) 96 87 97 92 


 


 


Additional results:  


 


Author’s conclusion: TE measurement accurately predicts the absence or presence of significant fibrosis, advanced fibrosis or cirrhosis. The use of TE cut off values 
adjusted to ALT level did not improve performances for estimating liver fibrosis in HBV patients and needs to be validated. 


 


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


Reference 
standard 


 


- how is it 


Target 
condition 
(s) 


 


Outcomes 


 


 


Source  


of  


funding 
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-index test time 


-threshold? 


 


measured? 


- ref standard 
time 


-threshold? 


Stage of 
fibrosis 
and/or 
cirrhosis 


Verveer 
2012  


Retrospect
ive 


 125 Recruitment/setting/Country: outpatient clinic, 
the Netherlands 


 


Inclusion: CHB patients who had liver biopsy 
and transient elastography (TE) during the same 
session (from Jan 2005 to May 2008), in which 
the TE preceded the liver biopsy (16 patients a 
second biopsy and a second TE assessment 
were obtained at least 1 year later). 


 


Exclusion: coexistence of a second liver disease, 
co-infection with HIV, HCC and conditions 
known to cause a low success rate of TE such as 
ascites, obesity or narrow intercostal margins, 
which hamper proper placement of the TE 
probe.  


 


*Antiviral treatment was not an exclusion 
criteria. 6 patients a biopsy was performed 
during antiviral therapy. 


 


Baseline characteristics 


Male/female, n  92/33   


Age (years), mean 
±SD  


36.5 (13.0) 


Race 


Caucasian 


Asian 


African 


 


61 (48.8) 


41 (32.8) 


23 (18.4) 


Transient 
elastography using 
FibroScan 


Was measured on 
the same day as 
liver biopsy.  


 


TE was considered 
to be reliable with 
8 or more 
successful 
acquisitions and a 
success rate of 
≥60%.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Liver biopsy 


 


Adequate 
liver biopsy 
length was at 
least 25mm.  


 


Two 
experienced 
hepatologists 
performed 
the liver 
biopsies. In 
some 
patients, two 
liver biopsies 
were required 
for obtaining 
an adequate 
sample size. 


 


Two 
hepatologists 
scored the 
specimens 
independentl
y. In case of 
disagreement, 
a consensus 
was reached 


 METAVIR 


 


F0=no 
fibrosis 


F1=portal 
fibrosis 
without 
septa 


F2=portal 
fibrosis with 
few septa 


F3=numero
us septa 
without 
cirrhosis 


F4=cirrhosis 


 


For the 
assessment 
of necro-
inflammatio
n the 
modified 
histology 
activity 
index (HAI) 
was used.  


AUC  


 


  


 


 


The cut off 
values with 
the best 
discriminati
ve ability 
between 
different 
fibrosis 
stages were 
determined 
by the 
maximum of 
the Youden 
index, but 
with the 
criteria of a 
min. of 90% 
sensitivity of 
a true high 
fibrosis 
score. The 
stiffness 
data are 
presented 
on a log 
scale 


Not 
stated.  
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ALT (IU/L)  


Platelet (g/L) 


88.3 


205 


Mean BMI 
(kg/m2)  


25 


HBeAg positivity 
(%) 


49/67 (40.8) 


Genotype 


A 


B 


C 


D 


E 


 


27 


13 


25 


40 


9 


METAVIR fibrosis 
score 


F0 


F1 


F2 


F3 


F4 


 


 


8 (5.7) 


57 (40.7) 


36 (25.7) 


30 (21.4) 


9 (6.4) 


 
 


 


 


 


 


 


 


 


 


 


in a combined 
session.  


because of 
the skewed 
distribution. 


 


Results 


 


 F≥2 F≥3 


AUC  0.85 0.91 


*AUC for F4 (cirrhosis) was reported based on a mixed population of hep B and C patients (not extracted) 


  


 


Author, 
year 


Study 
type 


Number 
of Patient characteristics Index test 1 


Other index 
tests 


Reference 
standard 


Target 
condition Outcomes Source  
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patients/
no. 
excluded 
from 
analysis 
(if 
applicable
) 


  


- how is it 
measured? 


-index test 
time 


-threshold? 


 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


 


 


of  


funding 


Kim 
2012B 


Cross-
sectiona
l  


194 Recruitment/setting/Country: Severance 
hospital, Korea 


 


Inclusion: Consecutive Asian CHB patients 
who underwent liver biopsies along with 
fibrotest and transient elastography on the 
same day (prior to treatment) between July 
2008 and June 2010. Liver biopsy was 
performed to assess the severity of fibrosis 
and inflammation prior to treatment 


 


Exclusion: previous history of antiviral 
therapy, history of hepatocellular carcinoma 
treatment at the time of liver biopsy, 
diagnosis of malignancy other than HCC 
during the follow up, liver biopsy specimen 
shorter than 20mm, coinfection with HIV, 
invalid liver stiffness values with <10 
successful acquisitions, success rate <60% or 
IQR/median value ratio >0.3, alcohol intake 
>40g/day for more than 5 years or ride 
sided heart failure. 


 


 


Baseline characteristics 


Male, n (%) 119 (61.3) 


Transient 
elastograph
y 
(Fibroscan) 


 


TE was 
performed 
by one 
well-trained 
technician 
on the 
same day 
as Fibrotest 
and liver 
biopsy.  


The TE 
operator 
was blinded 
to patients; 
clinical and 
laboratory 
data. 


FibroTest 


 


All 
laboratory 
data 
required for 
calculating 
fibrotest 
score were 
obtained 
the same 
day as TE 
and liver 
biopsy. 
FibroTest 
score was 
computed 
on the 
BioPredictiv
e website 


Liver biopsy 


 


Only 
specimens 
of ≥1.5cm 
length 
containing 
≥10 portal 
tracts were 
included. 


 


All biopsies 
were read 
by a single 
liver 
pathologist 
without 
knowledge 
of liver 
stiffness. 


 


 


 


 


Batts and 
Ludwig 
system 


 


Significant 
fibrosis: ≥F2 


 


Advanced 
fibrosis: 


≥F3 


 


Cirrhosis: 
F4  


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


 


 


 


 


Not 
stated 
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Age (years)* 46.7 (14.7) 


Biochemical 
parameters* 


ALT (U/L) 


Albumin (g/dL) 


Platelet x 109/l 


Prothrombin time (%) 


Total bilirubin 
(mg/dL) 


 


 


58.4 (27.1) 


4.75 (1.37) 


179.3 (71.2) 


93.1 (13.3) 


 


1.16 (0.9) 


BMI (kg/m2) 23.4 (2.8) 


HBeAg (+) (%) Not reported 


Biopsy length (mm) 21.3 (0.7) 


FibroTest 0.53 (0.29) 


Liver stiffness (kPa), 
mean (SD) 


14.2 (9.5) 


Fibrosis stage (%) 


F0 


F1 


F2 


F3 


F4 


 


0 (0) 


30 (15.5) 


50 (25.7) 


39 (20.1) 


75 (38.7) 
 


 


Results 


 


Diagnostic performances of liver stiffness and their suggested cut off values 


 F≥2 F≥3 F4 


Cut off 8.8kPa 10.2kPa 14.1kPa 


AUC (95% CI) 0.873 (0.802-0.944) 0.897 (0.846-0.949) 0.91 (0.867-0.953) 


Sensitivity 78 86.3 84 
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Specificity 86.7 90.4 84.9 


PPV 97 90.4 77.8 


NPV 41.9 86.3 89.4 


 


Diagnostic performances of fibrotest and their suggested cut off values 


 F≥2 F≥3 F4 


Cut off 0.32 0.52 0.68 


AUC (95% CI) 0.903 (0.838-0.968) 0.907 (0.862-0.952) 0.866 (0.815-0.918) 


Sensitivity 79.3 86 80 


Specificity 93.3 90 84 


PPV 98.5 92.5 75.9 


NPV 45.2 81.8 87 


 


 


Diagnostic performances using combination of liver stiffness and fibrotest (LS + FT) and their suggested optimal cut off values  


 F≥2 F≥3 F4 


Cut off 8.2 10.7 16.8 


AUC (95% CI) 0.885 (0.816-0.953) 0.905 (0.856-0.955) 0.915 (0.874-0.956) 


Sensitivity 84.8 93 76 


Specificity 83.3 87.5 94.1 


PPV 96.5 91.4 89.1 


NPV 50 89.7 86.2 


 


Diagnostic  performances using another combination formula multiplying liver stiffness by fibrotest (LS x FT) and their suggested optimal cut off values  


 F≥2 F≥3 F4 


Cut off 2.3 4.7 9.8 


AUC (95% CI) 0.841 (0.908-0.975) 0.931 (0.889-0.974) 0.929 (0.894-0.965) 


Sensitivity 82.9 92.1 80 
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Specificity 96.7 87.5 92.4 


PPV 99.3 91.3 87 


NPV 50.9 88.6 88 


 


 


Additional results:  


 


Author’s conclusion: Fibrotest provides good fibrosis prediction, with comparable outcomes to liver stiffness in Asian CHB patients. Fibrotest substantially reduces need 
to liver biopsy, especially when used in combination with liver stiffness measurement. 


 


Notes:  


 


 


Author, 
year 


Study 
type 


Number 
of 
patients/
no. 
excluded 
from 
analysis 
(if 
applicable
) 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test 
time 


-threshold? 


 


Other index 
tests 


 


- how is it 
measured? 


- index test 
time 


-threshold? 


Reference 
standard 


 


- how is it 
measured? 


- ref 
standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Sebastia
ni G et 
al. 2011 


Retrosp
ective 


253 Recruitment/setting/Country: Europe (9 
centres) 


 


Inclusion: consecutive treatment naïve 
patients admitted between Jan 2003 and 
Dec 2008. A diagnosis of well-compensated 
chronic liver disease of any aetiology; 
availability of both liver biopsy and relevant 


FibroTest/Fi
brosure 


 


Values 
were 
obtained 
through 
Biopredictiv


APRI 


 


Tests 
performed 
on the 
same day 


Liver biopsy 


 


Analysed by 
each centre 
by the local 
pathologist 
who was 
unaware of 


METAVIR 


 


Significant 
fibrosis: ≥F2 


 


Advanced 
fibrosis: 


≥F3 


AUC* and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


Not 
stated 
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parameters for the assessment of non-
invasive biomarkers performed on the same 
day. 


 


Exclusion: decompensated liver cirrhosis, co 
morbidities that could confound the 
interpretation of non-invasive biomarkers, 
including haemolysis, Gilbert’s syndrome, 
thrombocytopenia not liver-related, history 
or evidence at entry of HCC, liver 
transplantation.  


 


Baseline characteristics 


Male, n (%) 184 (72.7) 


Age (years)* 43.7 (14.7) 


Biochemical 
parameters* 


ALT (U/L) 


Platelet x 103/mm3 


 


 


74.6 (50.3) 


180.2 (49.2) 


BMI (kg/m2) 24.2 (3.5) 


HBeAg (+) (%) 46 (18.2) 


Coinfected with HDV 13 (5.1) 


Fibrosis stage (%) 


F0 


F1 


F2 


F3 


F4 


 


26 (10.3) 


81 (32) 


74 (29.2) 


27 (10.7) 


45 (17.8) 
 


e or by 
courtesy of 
Professor 
Poynard 


 


 


clinical 
data.  


 


 


 


 


 


Cirrhosis: 
F4  


 


Likelihood 
ratio 


 


AUC was 
standardised
/ adjusted 
using the 
DANA 
(difference 
between 
advanced 
and non-
advanced 
fibrosis) 
method 


 


 


 


 


 


Results 
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Diagnostic performances of APRI  


 F≥2 F4 


Cut off 1.5 2.0 


Accuracy 65.3 69.7 


Observed AUC (95%CI) 0.64 (0.58-0.70) 0.61 (0.55-0.66) 


Adjusted AUC (95% CI) 0.69 (0.63-0.76) 0.66 (0.60-0.71) 


Sensitivity 36.9 20.6 


Specificity 98 83.6 


PPV 93.7 16.7 


NPV 50 77.9 


LR+ 18.5 1.26 


LR- 0.64 0.94 


 


Diagnostic performances of FibroTest/Fibrosure 


 F≥2 F4 


Cut off 0.48 0.75 


Accuracy 64 80.9 


Observed AUC (95%CI) 0.69 (0.63-0.75) 0.68 (0.63-0.73) 


Adjusted AUC (95% CI) 0.74 (0.68-0.80) 0.73 (0.68-0.78) 


Sensitivity 54.2 42.1 


Specificity 83.3 91.4 


PPV 89 76 


NPV 52.6 86.4 


LR+ 3.25 4.89 


LR- 0.55 0.63 


 


 


Author’s conclusion:  
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Notes: lack of evaluation by a single pathologist (did not have a central pathologist for the interpretation of liver histology).  


 


 


Author, 
year Study type 


Number 
of 
patients 


Patient characteristics 


 


Index test 1 


 


- how is it 
measured? 


-index test time 


-threshold? 


 


Reference 
standard 


 


- how is it 
measured? 


- ref standard 
time 


-threshold? 


Target 
condition 
(s) 


 


Stage of 
fibrosis 
and/or 
cirrhosis 


Outcomes 


 


 


Source  


of  


funding 


Raftopo
ulos 
2012 


Prospectiv
ely 
collected 
database 
and 
retrospecti
ve review 
of records 
when data 
incomplet
e 


 179 Recruitment/setting/Country: 4 tertiary referral 
centres (3 in Australia and 1 in France) 


 


Inclusion: CHB patients with detectable HBsAg 
and ALT <10 times upper limit of normal, 
without a documented recent severe flare, who 
had undergone a liver biopsy.  


Exclusion: haemochromatosis; α1-antitrypsin 
deficiency; Wilson disease and autoimmune or 
cholestatic liver disease; HIV; HCV or HDV co-
infection; liver transplantation.   


 


81 patients were excluded, 38 because sera not 
taken within 6 months of biopsy; 21 because of 
inadequate liver biopsy for staging and 5 for 
incomplete data. 


 


All patients were treatment naïve at the time of 
biopsy 


 APRI, FibroTest 


 


Serum markers 
were conducted at 
the time of liver 
biopsy. 


 


 


 


 


 


 


 


 


 


 


 


 


Liver biopsy 


 


Samples at 
least 10mm 
long.  


 


Interpreted 
by the 
institutions’ 
expert 
histopathologi
sts, blinded  
to the results 
of the serum 
marker 
results.  


 METAVIR 
scoring 
system 


 


Significant 
fibrosis:  F2-
F4 


Advanced 
fibrosis F3-
F4  


 


Cirrhosis F4 


AUC and its 
95% CI  


 


Sensitivity 


 


Specificity 


 


PPV, NPV 


 


Likelihood 
ratio  


 


Grant 
from 
Seeding 
Research 
to 
Universit
y of 
W.Austr
alia, 
which 
has 
licencing 
agreeme
nt with 
Quest 
Diagnost
ics 
regardin
g 
Hepasco
re. Also 
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Baseline characteristics (at the time of biopsy) 


N 179 


Male/Female, n  127/52 


Age (years), 
mean ±SD  


41.9 ±12.7 


ALT (U/L) 


AST (U/L) 


Bilirubin (μmol/l)  


88.6±73.3 (n=153) 


64.8±53.3 (n=146) 


15.4±31.0 (n=179) 


HBeAg +/- 24/41 (n=68) 


Log10 HBV DNA 
(copies/mL) 


5.7±2.0 (n=68) 


Length of LB 
(mm) 


Mean portal tract 
number 


21.0±9.7; range 10-
70 


9.3 ± 4.7 


METAVIR fibrosis 
score 


F0 


F1 


F2 


F3 


F4 


No (%) 


 


27 (15.1) 


77 (43.0) 


35 (19.6) 


25 (14.0) 


15 (8.4) 


Histological 
activity 
(METAVIR) 


A0-1 


A2 


A3 


(n=178) 


Mean (SD) 


 


131 (73.6) 


30 (16.) 


17 (9.6) 


 


 


 


 


 


 


 


 


 


 


 


 


 


clinical 
research 
grant 
from 
Bristol 
Meyers 
Squibb, 
Australia 
Pvt Lrd 
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Results 


 


 


Diagnostic value of APRI for prediction of significant fibrosis and cirrhosis (n=146/179) 


 


 Significant fibrosis (≥F2) Advanced fibrosis (F3-F4) Cirrhosis (F4) 


Cut off  Highest Youden 
index 


>0.55  


>0.5 >1.5 Not reported Highest Youden 
index 


>0.81  


>1.0 


Proportion of 
population (%) 


47 53 13 NR 29.5 22.6 


Sensitivity (%) 71 79 28 
NR 


75 67 


Specificity (%) 71 65 98 
NR 


75 81 


PPV (%) 63 62 89 
NR 


21 24 


NPV (%) 77 81 65 
NR 


97 97 


LR + 2.40 2.23 11.6 
NR 


2.95 3.57 


LR - 0.42 0.33 0.74 
NR 


0.34 0.41 


AUC (95%CI)  


All patients 


Near-normal (<60 IU/l) 
ALT levels (n=71) 


 


 


0.78 (95%CI 0.71 to 0.86) 


0.72 (95%CI 0.56 to 0.84) 


 


 


0.82 (95%CI 0.74 to 0.91) 


0.77 (95%CI 0.63 to 0.92) 


 


 


0.84 (95%CI 0.72 to 0.97) 


0.70 (95%CI 0.44 to 0.96) 


 


 


Diagnostic value of Fibrotest for prediction of significant fibrosis and cirrhosis (n=145/179) 
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 Significant fibrosis (≥F2) Advanced fibrosis (F3-F4) Cirrhosis (F4) 


Cut off  Highest Youden 
index      >0.37    


>0.48 Not reported Highest Youden index 


>0.63 


>0.73 


Proportion of 
population (%) 


48 33 NR 22.1 15.2 


Sensitivity (%) 67 54 
NR 


78 78 


Specificity (%) 66 82 
NR 


82 89 


PPV (%) 56 66 
NR 


22 32 


NPV (%) 75 74 
NR 


98 98 


LR + 1.96 3.00 
NR 


4.23 7.07 


LR - 0.51 0.56 
NR 


0.27 0.25 


AUC (95%CI)  


All patients 


Near-normal (<60 IU/l) 
ALT levels (n=71) 


 


 


0.72 (95%CI 0.65 to 0.82) 


0.62 (95%CI 0.44 to 0.79) 


 


 


0.78 (95%CI 0.68 to 0.87) 


0.70 (95%CI 0.50 to 0.90) 


 


 


0.92 (95%CI 0.85 to 0.99) 


0.93 (95%CI 0.85 to 0.1.0) 


 


 


 


Additional results: Subgroup1 – patients with known duration of HBsAg positive (≤35 vs. >35y) 


 


Author’s conclusion: 


 


Notes: 252 with known HBsAg positivity duration 
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E.5 Genotype testing 


E.5.1 Patients receiving peg interferon 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Lau et al, 
2005; 
Peginterfer
on α-2a, 
lamivudine 
and the 
combinatio
n for 
HBeAg 
positive 
chronic 
hepatitis B. 
N Engl J 
Med 352; 
26: 2682-
2695. 


RCT -  


Partially 
double 
blind.  


 


 


  


n=814  


 


271 patients 
received 100 
mg 
lamivudine 
once daily 
for 48 
weeks, 271 
received 
peginterfero
n α-2a + 
lamivudine 
and 272 
received  


180 µg of 
peginterfero
n α-2a once 
weekly+ oral 
placebo once 
daily for 48 
weeks. 


Patients with HBeAg-positive chronic hepatitis B. 


Incluson: adults were eligible if they had been positive for 
hepatitis B surface antigen (HBsAg) for at least 6 months, 
were negative for antibodies to HBsAg and positive for 
HBeAg, had an HBV DNA level of more than 500,000 copies 
per millilitre, had a serum alanine aminotransferase level that 
was greater than 1 but less than or equal to 10 times the 
upper limit of the normal range, and had had findings on a 
liver biopsy within the previous 12 months that were 
consistent with the presence of chronic hepatitis B. 


  


Setting: Multi centre (67 sites in 16 countries in Asia, 
Australia, Europe, and North and South America) 


Exclusion criteria: decompensated liver disease, a co-existing 
serious medical or psychiatrist illness, a neutrophil count of 
less than 1500 per cubic millilitre, a platelet count of less than 
90,000 per cubic millilitre, a serum creatinine level that was 
more than 1.5 times the upper limit of the normal range, a 
history of alcohol or drug abuse within one year before entry, 
and co-infection with hepatitis C or D virus or IV virus. 
Previous treatment fro chronic hepatitis B was permitted, but 
not within the 6 months before the study. 


 


Baseline characteristics 


Characteristic  Lamivudine 
(n=272) 


Peg IFN α-2a +  
placebo 


(n=271) 


Peg IFN α-2a +  
lamivudine 


(n=271) 


Genotype B 
versus C 


 


(numbers were 
too small for the 
genotypes A, D to 
allow analysis) 


 


No multivariable 
analysis 


 


Week 48 
(end of 
treatmen
t) and 
week 72 
(end of 
24 weeks 
follow-
up)  


HBeAg 
seroconversion 
(HBeAg loss and 
presence of 
anti-Hbe 
antibodies)  


 


 


 


Roche, 
Basel, 
Switzerl
and.  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 137 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


1
3


7
 


Male sex- no 
(%) 


215 (79) 214 (79) 208 (77) 


Age (yr) 


mean±SD  


31.6±9.7 32.5±9.6 31.7±10.3 


Alanine 
aminotransfer
ase-IU/litre  


mean±SD  


102.3±78.4 114.6±114.3 114.9±94.1 


HBV DNA-log 
copies/ml 
mean±SD  


 


 


10.1±2.0 


 


9.9±2.1 


 


10.1±1.9 


Bridging 
fibrosis or 
cirrhosis- no 
(%)  


47 (17) 49 (18) 40 (15) 


Previous use 
of 
conventional 
interferon 
alpha- no (%) 


32 (12) 30 (11) 32 (12) 


Previous use 
of lamivudine- 
no (%) 


42 (15) 31 (11) 24 (9) 


Genotypes 


-A 


-B 


-C 


-D 


-E,F or H 


-Mixed 


 


15 (6) 


73 (27) 


162 (60) 


17 (6) 


4 (1) 


1 (<1) 


 


23 (8) 


76 (28) 


162 (60) 


9 (3) 


0 


1 (<1) 


 


18 (7) 


82 (30) 


156 (58) 


11 (4) 


3 (1) 


1 (<1) 
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Results: 


HBeAg seroconversion at 72 
weeks 


Genotype A Genotype B Genotype C Genotype D 


On Peg IFN α-2a + placebo 
treatment (N=271) 


12/23 23/76 50/162 2/9 


On Peg IFN α-2a + lamivudine 
treatment (N=271) 


 


4/18 24/82 43/156 2/11 


On lamivudine treatment 
(N=272) 


3/15 17/73 29/162 3/17 


 


Authors’ conclusion:  


Nothing was related to genotypes in the study.   


 


 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Janssen 
HLA, van 
Zonneveld 
M, Senturk 
H, Zeuzem 
S, Akarca 
US, 
Cakaloglu 
Y, Simon C, 
So TMK, 
Gerken G, 
de Man R, 
Niesters 


RCT 
double 
blinded.  


 


  


 N= 307 (152 
and 155 
patients 
were 
randomised 
to peg α-2b 
+ lamivudine 
and peg 
alpha 2b + 
placebo 
respectively 
for  52 
weeks). 266 


Setting: 42 centres in 15 countries in Europe, East 
Asia, North America.  


 


Inclusion: Aged 16 or older; Positive for HBsAg > 6 
months; positive for HBeAg on at least 2 occasions 
within 8 weeks before randomisation; at least 2 
episodes of raised ALT (2x ULN) within the 8 weeks 
prior to randomisation.  


 


Exclusion: Hep C, Hep D or HIV antibodies; antiviral or 
immunosuppressive therapy in the last 6 months; 
pregnancy or inadequate contraception; substance 
abuse within last 2 years; other causes of liver disease; 


Genotypes A vs B 
vs C vs D. 


 


Multivariable 
analysis conducted 
based on full set of  
baseline 
characteristics; 
method of 
regression analysis 
not stated 


 


 


 


78 weeks 
(26 
weeks 
post Rx 
cessation
). 


Sustained 
response defined 
as serum HBeAg 
loss at the end of 
follow up (78 
weeks) 


 


Schering-
Plough 
International
; 
GlaxoSmithK
line. Each 
centre run 
by an 
independent 
company.  
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HGM, 
Zondervan 
P, Hansen 
B, Schalm 
SW. 
Pegylated 
interferon 
alfa-2b 
alone or in 
combinati
on with 
lamivudine 
for HBeAg-
positive 
chronic 
hepatitis 
B: a 
randomise
d trial. The 
Lancet 
2005; 365: 
123-129. 


 


patients 
were 
included in 
the final 
analysis.  


 


 


co-existing serious mental illness; uncontrolled thyroid 
disease; low leucocyte (<3x109/L), granulocyte 
(<1.8x109/L) or platelet (<100 x109/l) counts; liver ca; 
advanced liver disease with prothrombin time 
prolonged > 3 secs, serum albumi <35 g/L, bilirubin 
>35 micromol/L, or a history of ascites, variceal 
bleeding, or hepatic encephalopathy.  


 


Baseline characteristics: Characteristics described as 
“similar”: 


 Peg alpha 2b + 
LAM (n=130) 


Peg alpha 2b 
(n=136) 


 


Mean age (sd) 34(12) 36(14) 


Mean weight (sd), 
kg 


74(16) 72(13) 


Sex (% men) 75% 79% 


Mean serum HBV 
DNA (sd), log10 
copies/ml 


9.1(1) 9.1(0.8) 


Mean serum ALT 
(sd), U/L 


4.4(3.9) 4.3(3.1) 


Previous interferon 
therapy 


27/130 28/136 


Previous LAM 
therapy 


17/130 16/136 


Previous cirrhosis 13 (12%) 11 (10%) 


Ethnicity 


   white 


   asian 


   other/mixed 


 


95/130 


24/130 


11/130 


 


101/136 


29/136 


6/136 


Genotypes   
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-A 


-B 


-C 


-D 


-Other 


43 (33%) 


11 (9%) 


18 (14%) 


52 (40%) 


 6 (4%) 


47 (35%) 


12 (9%) 


21 (15%) 


51 (38%) 


 5 (4%) 
 


 


Results: 


 Genotype A Genotype B Genotype C Genotype D 


Sustained response (at the 
end of 26 weeks follow up)* 
(N=266) 


42/90 (47%) 10/23 (44%) 11/39 (28%) 26/103 (25%) 


The authors reported that because HBeAg loss (sustained response) at the end of follow up was similar between the two groups (35% and 36% for the combined and 
monotherapy groups respectively, they presented the analysis of the genotypes for the whole sample. 


 


Multivariable analysis:  


For sustained response at week 26 post-treatment (n=89 events), the analysis included 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 therapy ; i.e. events/covariate = 5.2.  Results were: 


 Genotype A versus C: OR 3.6 (95%CI 1.4 to 8.9); p=0.006; 11/39 (28%) response rate for Genotype C 


 Genotype A versus D: OR 2.4 (95%CI 1.3 to 4.6); p=0.01; 26/103 (25%) response rate for Genotype D 


 Genotype B versus C: OR 2.2 (95%CI 0.7 to 7.0); p=0.18; 11/39 (28%) response rate for Genotype C 


 Low viral load (not defined): OR 1.6 (95%CI 1.3 to 1.8); p=0.009 


 High ALT levels (not defined): OR 1.1 (95%CI 1.0 to 1.2); p=0.02 


 Absence of previous interferon therapy: OR 2.2 (95% 1.1 to 4.5); p=0.04 


 


 


 


Authors’ conclusion:.HBV genotype is an important predictor of response to treatment.   
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Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Sonneveld 
MJ, 
Rijckborst 
V, Zeuzem 
S, 
Heathcote 
EJ, Simon 
K, ,Senturk 
H, Pas SD, , 
Hansen B, 
Janssen 
HLA,  
Presence 
of precore 
and core 
promoter 
mutants 
limits the 
probability 
of 
response 
to 
peginterfe
ron in 
hepatitis B 
e antigen-
positive 
chronic 
hepatitis 
B. 
Hepatolog
y 2012 


RCT 
double 
blinded 
(Janssen 
2005).  


 


  


 N= 307 (152 
and 155 
patients 
were 
randomised 
to peg α-2b 
+ lamivudine 
and peg 
alpha 2b + 
placebo 
respectively 
for  52 
weeks). 266 
patients 
were 
included in 
the final 
analysis for 
the Janssen 
study and of 
these, 214 
had a 
baseline 
serum 
sample for 
precore and 
basal core 
promoter 
mutant 
assessment   


 


 


Setting: 42 centres in 15 countries in Europe, East 
Asia, North America.  


 


Inclusion: Aged 16 or older; Positive for HBsAg > 6 
months; positive for HBeAg on at least 2 occasions 
within 8 weeks before randomisation; at least 2 
episodes of raised ALT (2x ULN) within the 8 weeks 
prior to randomisation.  


 


Exclusion: Hep C, Hep D or HIV antibodies; antiviral or 
immunosuppressive therapy in the last 6 months; 
pregnancy or inadequate contraception; substance 
abuse within last 2 years; other causes of liver disease; 
co-existing serious mental illness; uncontrolled thyroid 
disease; low leucocyte (<3x109/L), granulocyte 
(<1.8x109/L) or platelet (<100 x109/l) counts; liver ca; 
advanced liver disease with prothrombin time 
prolonged > 3 secs, serum albumi <35 g/L, bilirubin 
>35 micromol/L, or a history of ascites, variceal 
bleeding, or hepatic encephalopathy.  


 


Baseline characteristics: Characteristics described as 
“similar”: 


 Peg alpha 2b + 
LAM (n=130) 


Peg alpha 2b 
(n=136) 


 


Mean age (sd) 34(12) 36(14) 


Mean weight (sd), 
kg 


74(16) 72(13) 


Sex (% men) 75% 79% 


Genotypes A vs B 
vs C vs D. 


 


Multivariable 
analysis conducted 
based on full set of  
baseline 
characteristics; 
method of 
regression analysis 
not stated 


 


 


 


78 weeks 
(26 
weeks 
post 
treatmen
t 
cessation
). 


Composite 
response defined 
as serum HBeAg 
loss and HBV DNA 
level <10,000 
copies per ml at 
the end of follow 
up (78 weeks) 


 


Schering-
Plough 
International
; 
GlaxoSmithK
line. Each 
centre run 
by an 
independent 
company.  
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online 
issue. 


 


Mean serum HBV 
DNA (sd), log10 
copies/ml 


9.1(1) 9.1(0.8) 


Mean serum ALT 
(sd), U/L 


4.4(3.9) 4.3(3.1) 


Previous interferon 
therapy 


27/130 28/136 


Previous LAM 
therapy 


17/130 16/136 


Previous cirrhosis 13 (12%) 11 (10%) 


Ethnicity 


   white 


   asian 


   other/mixed 


 


95/130 


24/130 


11/130 


 


101/136 


29/136 


6/136 


Genotypes 


-A 


-B 


-C 


-D 


-Other 


 


43 (33%) 


11 (9%) 


18 (14%) 


52 (40%) 


 6 (4%) 


 


47 (35%) 


12 (9%) 


21 (15%) 


51 (38%) 


 5 (4%) 
 


 


Results: 


The authors reported that because HBeAg loss (sustained response) at the end of follow up was similar between the two groups (35% and 36% for the combined and 
monotherapy groups respectively, they presented the analysis of the genotypes for the whole sample. 


 


Multivariable analysis:  


For composite response at week 26 post-treatment (n=41 events), the analysis included predictors determined previously plus wild type status:  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) ; i.e. events/covariate = 5.9.  Results were: 


 Genotype B versus A: OR 0.56 (95%CI 0.14 to 2.21); number of events for each genotype not stated 


 Genotype C versus A: OR 0.11 (95%CI 0.02 to 0.59) 


 Genotype D versus A: OR 0.35 (95%CI 0.11 to 1.14) 
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 WT versus non WT: OR 2.90 (95%CI 1.15 to 7.31); p=0.023 


 HBV DNA: OR 0.58 (95%CI 0.35 to 0.97) per log10 copies/ml; p=0.038 


 ALT: OR 1.10 (95%CI 0.95 to 1.26) per1xULN; p=0.210 


 Age 1.04 (95%CI 1.01 to 1.08) per year; p=0.014 


 Absence of previous interferon therapy: OR 5.20 (95% 1.55 to 17.4); p=0.003 


 


 


 


Authors’ conclusion:.HBV genotype is an important predictor of response to treatment.   


 


 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Flink 2006. 
Treatment 
with Peg-
Interferon α-
2b for HBeAg 
positive 
Chronic 
Hepatitis B: 
HbsAg loss is 
associated 
with HBV 
Genotype. 
American 
Journal of 
Gastroenterol
ogy 2006; 
297- 303.  


There was no 


RCT 
double 
blinded 
(Janssen 
2005) 


 


 


  


N= 307 
(152 and 
155 
patients 
were 
randomise
d to peg α-
2b + 
lamivudine 
and peg 
alpha 2b + 
placebo 
respectivel
y for  52 
weeks). 
266 
patients 
were 


Setting: 42 centres in 15 countries in Europe, East Asia, North 
America.  


 


Inclusion: Aged 16 or older; Positive for HBsAg > 6 months; 
positive for HBeAg on at least 2 occasions within 8 weeks 
before randomisation; at least 2 episodes of raised ALT (2x 
ULN) within the 8 weeks prior to randomisation.  


 


Exclusion: Hep C, Hep D or HIV antibodies; antiviral or 
immunosuppressive therapy in the last 6 months; pregnancy or 
inadequate contraception; substance abuse within last 2 years; 
other causes of liver disease; co-existing serious mental illness; 
uncontrolled thyroid disease; low leucocyte (<3x109/L), 
granulocyte (<1.8x109/L) or platelet (<100 x109/l) counts; liver 
ca; advanced liver disease with prothrombin time prolonged > 
3 secs, serum albumi <35 g/L, bilirubin >35 micromol/L, or a 
history of ascites, variceal bleeding, or hepatic encephalopathy.  


Genotypes A 
vs B vs C vs D. 


 


No 
multivariable 
analysis 


 


 


 


78 weeks 
(26 weeks 
post Rx 
cessation). 


1)Loss of 
HBeAg 
without loss 
of HbsAg at 
the end of 
follow up 
(78 weeks) 


2)Loss of 
both HBeAg 
and HbsAg 
at the end 
of follow up 
(78 weeks) 


 


By the 
foundati
on for 
Liver 
Research 
(SLO), 
Rotterda
m, The 
Netherla
nds. 
Financial 
support 
and 
study 
medicati
on was 
provided 
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multivariable 
analysis 


included in 
the final 
analysis 
(same 
patients as 
those 
included in 
the study 
by Janssen 
2005) 


 


 


 


 


 


Baseline characteristics 


Characteristi
c 


Genotype 
A (n=90) 


Genotype 
B (n=23) 


Genotype 
C (n=39) 


Genotype  


D (n=103) 


Age (yr) 


mean±SD 


43±14.1 33±8.1 35±10 29±10 


 Weight (kgr) 77±12.8 64±10.1 68±11.8 74±15.2 


 ALT (xULN)  4.2±2.6 4.2±2.2 3.9±2.8 4.6±4.5 


Log HBV 
DNA 


9.1±0.8 8.3±1.4 8.3±0.9 9.5±0.9 


Histology 


-Fibrosis 


-
Necroinflam
mation 


 


3 (0-6) 


 


6 (2-10) 


 


3 (0-6) 


 


6 (3-8) 


 


3 (0-6) 


 


5 (2-10) 


 


3 (0-6) 


 


4 (1-10) 


Race (%) 


-Caucasian 


-Asian/ 


Mongoloid 


-Others 


 


87 (97%) 


1 (1%) 


 


2 (2%) 


 


1 (4%) 


18 (78%) 


 


4 (17%) 


 


2 (5%) 


31 (80%) 


 


6 (15%) 


 


98 (95%) 


0 


 


5 (5%) 


Area of 
enrollment 
(%) 


-
North&West 
Europe 


-Eastern 
Europe 


-
Mediteraran
ean 


 


 


 


 


55 (61%) 


 


28 (31%) 


 


 


5 (6%) 


 


 


 


 


7 (30%) 


 


0 


 


 


0 


 


 


 


 


12 (31%) 


 


0 


 


 


0 


 


 


 


 


24 (23%) 


 


2 (2%) 


 


 


77 (75%) 


by 
Schering-
Plough 
Internati
onal, 
Kenilowr
th, NJ, 
USA and 
GlaxoSmi
thKline, 
Research 
and 
Develop
ment, 
Greenfor
d, UK. 
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-East Asia 


-North 
America 


 


0 


2 (2%) 


 


11 (48%) 


5 (22%) 


 


17 (44%) 


10 (26%) 


 


0 


0 
 


 


Results: 


 Genotype A Genotype B Genotype C Genotype D 


HBeAg loss but not HbsAg loss 
(at the end of 26 weeks follow 
up)* (this was defined as 
sustained respose in the study 
by Janssen et al, 2005) 
(N=266) 


42/90 (47%) 10/23 (44%) 11/39 (28%) 26/103 (25%) 


HBeAg and HbsAg loss (at the 
end of 26 weeks follow up)* 
(N=266) 


13/90 (14%) 2/23 (9%) 1/39 (3%) 2/103 (2%) 


The authors reported that because HBeAg loss (sustained response) at the end of follow up and HbsAg loss were similar between the two groups (HBeAg loss: 35% and 
36% for the combined and monotherapy groups respectively, 7% of both groups experienced HbsAg loss at the end of follow up) they presented the analysis of the 
genotypes for the whole sample. 


 


 


Authors’ conclusion: The authors concluded that their study indicated that treatment with peg-interferon α-2b is the best therapy to achieve HbsAg clearance in 
patients with genotype A. 


 


 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 Comparison of genotypes 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Buster 2008A. 
Sustained 
HBeAg and 
HbsAg Loss 


Long 
term 
follow up 
from a 


N= 307 
(152 and 
155 
patients 


Setting: 42 centres in 15 countries in Europe, 
East Asia, North America.  


 


Inclusion: Aged 16 or older; Positive for HBsAg > 


Genotypes A vs B vs C vs D 
only for initial responders 
(achieved HBeAg loss at 
the end of 78 week at the 


Mean 
follow up 
3+/- 0.8 
years 


 


HBeAg loss  


HBV DNA<400 
copies/ml 


None 
mention
ed 
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after Long-
term Follow-
up of HBeAg –
Positive 
Patients 
Treated with 
Peginterferon 
α-2b. 
Gastroenterol
ogy 2008; 135: 
459-467.  


double 
blinded 
RCT 
(Janssen 
2005) 


 


 


  


were 
initially 
randomise
d to peg α-
2b + 
lamivudine 
and peg 
alpha 2b + 
placebo 
respectivel
y for  52 
weeks). 
266 
patients 
were 
included in 
the final 
analysis 
(same 
patients as 
those 
included in 
the study 
by Janssen 
2005). 


172/266 
(65%) 
patients 
participate
d in this 
follow up 
study. 
Patients 
did not 
enrol in 
this follow 


6 months; positive for HBeAg on at least 2 
occasions within 8 weeks before randomisation; 
at least 2 episodes of raised ALT (2x ULN) within 
the 8 weeks prior to randomisation.  


 


Exclusion: Hep C, Hep D or HIV antibodies; 
antiviral or immunosuppressive therapy in the 
last 6 months; pregnancy or inadequate 
contraception; substance abuse within last 2 
years; other causes of liver disease; co-existing 
serious mental illness; uncontrolled thyroid 
disease; low leucocyte (<3x109/L), granulocyte 
(<1.8x109/L) or platelet (<100 x109/l) counts; 
liver ca; advanced liver disease with prothrombin 
time prolonged > 3 secs, serum albumi <35 g/L, 
bilirubin >35 micromol/L, or a history of ascites, 
variceal bleeding, or hepatic encephalopathy.  


 


Baseline characteristics 


Characteristic  Initial study 
(n=266) 
(Janssen, 
2005) 


Present follow 
up study 
(n=172) 


Start of the treatment 


Peg-IFN 
monotherapy 


136 (51%) 91 (53%) 


Age (yr) 


mean±SD  


35±12.9 35.5±13.3 


 Male, n (%) 207 (78%) 137 (80%) 


Ethnicity 


-White 


-Asian 


-Other 


 


196 (74%) 


53 (20%) 


17 (6%) 


 


124 (72%) 


35 (20%) 


13 (8%) 


study by Janssen et al, 
2005) 


Statistical analysis: the 
study conducted a Cox 
regression analysis and 
identified baseline factors 
associated with an 
increased risk of HBeAg 
relapse after the initial 
study. Baseline factors 
(univariate analysis) 
associated with this were: 
1. Younger age: HR 0.93 
(95%CI 0.87 to 0.99) per 
year age 


2. HBV genotype non-A 
versus A: HR 11.84 (95%CI 
1.50 to 93.7) 


3. Elevated ALT (assumed 
continuous): HR 5.10 (95CI 
1.53 to 17.03) 


4. High HBV DNA level: HR 
1.57 (95%CI 1.21 to 2.04) 
per 1 log10 increase 


Multivariable analysis was 
stated to be not possible 
due to the small number of 
events for sustained HBeAg 
seroconversion (n=53) 


(range 1.6-
5 years) 
after the 
end of 
initial 
study 


HbsAg loss 
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up study as 
the local 
study site 
did not for 
several 
reasons 
(n=52) or 
they were 
lost to 
follow up 
(n=23) 


 


 


 


 


 ALT (xULN)  4.3±3.5 4.7±4.0 


Log HBV DNA 9.1±0.9 9.0±0.9 


Genotypes 


-A 


 


-B 


-C 


-D 


-Other 


 


90 (34%) 


23 (9%) 


39 (15%) 


103 (39%) 


11 (4%) 


 


53 (31%) 


13 (8%) 


32 (19%) 


66 (38%) 


8 (5%) 


Necroinflammat
ion (median) 


5 (1-10) 5 (1-10) 


Fibrosis 3 (0-6) 3 (0-6) 


26 weeks post treatment (end of initial study) 


HBeAg loss 95 (36%) 64 (37%) 


HBeAg 
seroconversion 


77 (29%) 53 (31%) 


HBV DNA<400 
copies/ml 


21 (8%) 14 (8%) 


ALT 
normalization 


92 (37%) 61 (36%) 


HbsAg loss 18 (7%) 12 (7%) 


HbsAg 
seroconversion 


16 (6%) 11 (6%) 


 


 


Results: 


 Genotype A (n=26) Genotype B (n=7) Genotype C (n=9) Genotype D (n=17) 


HBeAg loss at the end of long 
term follow up (N=172) 


25/26 (96%) 6/7 (86%) 6/9 (67%) 13/17 (76%) 


HBV DNA<400 copies/ml at 
the end of long term follow 


17/26 (65%) 2/7 (29%) 3/9 (33%) 4/17 (24%) 
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up (N=172) 


HbsAg loss at the end of long 
term follow up (N=172) 


15/26 (58%) 1/7 (14%) 0/9 (0%) 1/17 (6%) 


 


 


Authors’ conclusion: HBeAg loss after treatment with Peg-IFN α-2b alone or in combination with lamivudine is sustained in the majority of patients and is associated 
with a high likelihood of HbsAg loss, particularly in genotype A-infected patients.  


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Comparison of genotypes 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Flink 2005. 
Flares in 
chronic 
hepatitis B 
induced by 
the host or 
the virus? 
Relation to 
treatment 
response 
during Peg-
interferon α-
2b therapy. 
Gut 2005: 54; 
1604-1609. 


RCT double 
blinded 
(Janssen 
2005)-  


 


 


  


N= 307 
(152 and 
155 
patients 
were 
randomis
ed to peg 
α-2b + 
lamivudin
e and peg 
alpha 2b 
+ placebo 
respectiv
ely for  52 
weeks). 
Among 
the 266 
patients 
analyzed 
(same 
patients 
as those 


Setting: 42 centres in 15 countries in Europe, 
East Asia, North America.  


 


Inclusion: Aged 16 or older; Positive for HBsAg > 
6 months; positive for HBeAg on at least 2 
occasions within 8 weeks before randomisation; 
at least 2 episodes of raised ALT (2x ULN) within 
the 8 weeks prior to randomisation.  


 


Exclusion: Hep C, Hep D or HIV antibodies; 
antiviral or immunosuppressive therapy in the 
last 6 months; pregnancy or inadequate 
contraception; substance abuse within last 2 
years; other causes of liver disease; co-existing 
serious mental illness; uncontrolled thyroid 
disease; low leucocyte (<3x109/L), granulocyte 
(<1.8x109/L) or platelet (<100 x109/l) counts; 
liver ca; advanced liver disease with prothrombin 
time prolonged > 3 secs, serum albumi <35 g/L, 
bilirubin >35 micromol/L, or a history of ascites, 
variceal bleeding, or hepatic encephalopathy.  


Genotypes A vs B vs C vs D 
only for patients with flares 
(defined as a threefold 
increase in serum ALT 
compared with baseline 
levels- the time point of 
the flare was defined as 
the time of the peak level 
of serum ALT). 


HBV genotype was 
assessed by Inno-Lipa 
assay.  


Statistical analysis: for the 
outcome response to 
treatment in the flare 
population (20/67 events, 
10 each for monotherapy 
and combination therapy), 
multivariable Cox 
regression analysis was 
conducted. Variables 
significant on univariate 


78 weeks 
(26 weeks 
post Rx 
cessation). 


Response to 
treatment was 
defined as 
serum HBeAg 
loss at the end 
of follow up.  


 


 


By the 
foundati
on for 
Liver 
Research 
(SLO), 
Rotterda
m, The 
Netherla
nds. 
Financial 
support 
and 
study 
medicati
on was 
provided 
by 
Schering-
Plough 
Internati
onal, 
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included 
in the 
study by 
Janssen 
2005) 75 
flares 
were 
recorded 
in 67 
patients 
and were 
the focus 
of this 
study.  


 


 


 


 


 


Baseline characteristics of patients who had a 
flare, according to therapy 


Characteristics  Peg-IFN 
placebo (n=32 
(48%)) 


Peg-IFN 
lamivudine 
(n=35 (52%)) 


Male sex- no (%) 24 (75%) 28(80%) 


Age (yr) 


Mean (SD)  


36 (13.1) 33 (10.8) 


 Race 


-Caucasian 


-Asian/ 


Mongoloid 


 


21 (66%) 


7 (22%) 


 


 


26 (74%) 


6 (17%) 


 


ALT (x ULN) 


Mean (Sd) 


2.9 (1.3) 2.9 (1.5) 


Log HBV DNA 
Mean (SD) 


8.9 (1.3) 9.2 (0.9) 


Genotype (%) 


-A 


-B 


-C 


-D 


 


9 (28%) 


2 (6%) 


7 (22%) 


11 (34%) 


 


10 (29%) 


5 (14%) 


4 (11%) 


15 (43%) 


Pre existing 
cirrhosis (%) 


5 (16%) 5 (14%) 


Discontinuation 
of treatment (%) 


4 (13%) 5 (14%) 


Flares during 
treatment 


20 (63%) 14 (40%) 


Time of flare  


Median (range) 


36 (4-78) 60 (4-78) 


Response (%) 10 (31%) 10 (29%) 
 


analysis (p<0.15) were 
included in the analysis: 
results not stated and 
unclear which variables 
were entered 


Kenilowr
th, NJ, 
USA and 
GlaxoSmi
thKline, 
Research 
and 
Develop
ment, 
Greenfor
d, UK. 
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Results : 


Flares were observed in similar proportions of patients who                                                                                                                                                                                                                   
received monotherapy (48%) and combination therapy (52%) 


 


 Genotype A (n=19) Genotype B (n=7) Genotype C (n=11) Genotype D (n=26) 


Response to treatment 
(HBeAg loss at the end of 
follow up) (N=67) 


9/19 (47%) 2/7 (28%) 2/11 (18%) 5/26 (19%) 


 


 


Authors’ conclusion: In addition to the timing of flares, response to treatment was dependent on HBV genotype and the magnitude of the flare.  


 


 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Sonneveld 
2012B. 
Durable 
hepatitis B 
surface 
antigen 
decline in 
hepatitis B e 
antigen-
positive 
chronic 
hepatitis B 
patients 
treated withh 
pegylated 


Long 
term 
follow 
up from 
a 
double 
blinded 
RCT 
(Jansse
n 2005) 
and a 
subsequ
ent 
folllow 
up 


N= 307 (152 
and 155 
patients 
were initially 
randomised 
to peg α-2b + 
lamivudine 
and peg 
alpha 2b + 
placebo 
respectively 
for  52 
weeks). 266 
patients 
were 


Setting: 42 centres in 15 countries in Europe, 
East Asia, North America.  


 


Inclusion criteria for the initial RCT (Janssen 
2005): Aged 16 or older; Positive for HBsAg > 6 
months; positive for HBeAg on at least 2 
occasions within 8 weeks before randomisation; 
at least 2 episodes of raised ALT (2x ULN) within 
the 8 weeks prior to randomisation.  


Further inclusion criteria for this study: 
completion of the 26 week follow up phase of 
the main study and availability of a baseline 
serum sample for HbsAg quantification.  


 


Genotypes A vs B vs 
C vs D.  


HBV genotype was 
assessed by Inno-
Lipa assay. 


Statistical Analysis: 
multivariable 
analysis not 
conducted 


Mean 
duration 
was 3 
years.  


Response to 
treatment was 
assessed at week 
78 in all patients. 


Compine response 
was defined as 
HBeAg loss and 
HBV DNA<10,000 
copies/ml. 


HBeAg response 
was defined as 
HBeAg loss but 
failure to achieve 
HBV DNA<10,000 
copies/ml 


By the 
foundation 
for Liver 
Research 
(SLO), 
Rotterdam, 
The 
Netherland
s. 
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interferon-
a2b: relation 
to response 
and HBV 
genotype.  


 


 


study 
(Buster 
2008). 


 


 


 


  


included in 
the final 
analysis 
(same 
patients as in 
Janssen 2005 
study). 221 
completed 
the 26 week 
follow up of 
the main 
phase and 
had available 
baseline 
serum 
sample for 
HbsAg 
quantificatio
n and were 
included for 
this study. Of 
these 
patients 


142 
participated 
in the 
associated 
long term 
follow up 
study (Buster 
2008) and 
had available 
samples for 
HbsAg 
quantificatio
n.   


Exclusion: Hep C, Hep D or HIV antibodies; 
antiviral or immunosuppressive therapy in the 
last 6 months; pregnancy or inadequate 
contraception; substance abuse within last 2 
years; other causes of liver disease; co-existing 
serious mental illness; uncontrolled thyroid 
disease; low leucocyte (<3x109/L), granulocyte 
(<1.8x109/L) or platelet (<100 x109/l) counts; 
liver ca; advanced liver disease with prothrombin 
time prolonged > 3 secs, serum albumi <35 g/L, 
bilirubin >35 micromol/L, or a history of ascites, 
variceal bleeding, or hepatic encephalopathy.  


 


Baseline characteristics 


Characteristic  Main study 
population 
(n=221) 


Follow up 
study 
population 
(n=142) 


Male sex- no 
(%) 


173 (78%) 115 (81%) 


Age (yr) 


mean±SD  


34±12 34±12 


 Monotherapy 111 (50%) 75 (50%) 


 Race 


-Caucasian 


-Asian/ 


Mongoloid 


-Other 


 


160 (72%) 


44 (20%) 


 


17 (8%) 


 


99 (70%) 


30 (21%) 


 


13 (9%) 


ALT (x ULN) 


Mean (SD) 


 


4.2 (3.0) 


 


4.6 (3.4) 


Log HBV DNA 
Mean (SD) 


 


9.1 (0.89) 


 


9.1 (0.80) 
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HbsAg, log 
IU/ml  


Mean (SD) 


 


4.4 (0.64) 


 


4.3 (0.69) 


Genotype (%) 


-A 


-B 


-C 


-D 


-Other/mixed 


 


 


74 (34%) 


20 (9%) 


32 (15%) 


87 (39%) 


8 (4%) 


 


 


41 (29%) 


12 (9%) 


27 (19%) 


56 (39%) 


6 (4%) 


Response at 
week 78 


-combined 
response 


- HBeAg loss, n 
(%) 


-HbsAg loss, n 
(%) 


 


 


43 (19%) 


 


84 (38%) 


 


19 (9%) 


 


 


 


24 (17%) 


 


49 (35%) 


 


10 (7%) 


 
 


 


Results: 


 Genotype A (n=41) Genotype B (n=12) Genotype C (n=27) Genotype D (n=56) 


Combined response to 
treatment (HBeAg loss and 
HBV DNA<10,000 copies/ml) 
(N=43) 


28 (68%) 5 (42%) 3 (11%) 6 (11%) 


HBeAg response to treatment 
(HBeAg loss but not HBV 
DNA<10,000 copies/ml) 
(N=41) 


9 (22%) 5 (42%) 5 (19%) 18 (32%) 
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Authors’ conclusion: patients with a combined response to Peg IFN therapy for HBeAg positive CHB depends upon HBV genotype, which is sustained through 3 years off 
treatment follow up.  


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Cooksley 
2003. 
Peginterferon 
α-2a (40kDa): 
an advance in 
the treatment 
of hepatitis B 
e antigen- 
positive 
chronic 
hepatitis B. 
Journal of 
Viral Hepatitis 
2003: 10; 298-
305. 


Open label 
multicentr
e phase II 
study 
comparing 
the 
efficacy 
and safety 
of three 
different 
dosages of 
peginterfer
on α-2a 
with that 
of 
convention
al 
interferon 
α-2a. 
Treatment 
was 
provided 
for 24 
weeks.  


  


 


N=194 


 


 


Adults (>=18 years of age) with HBeAg-positive chronic 
hepatitis B who had not previously treated with 
conventional interefon, HbsAg positive for more than 6 
months, HBV DNA> 500,000 copies/ml, elevated serum 
ALT value 2-10 times the upper limit of normal (ULN), a 
liver biopsy demonstarating liver disease consistent 
with CHB, and negative urine or serum pregnancy test. 
In addition, all fertile men with partners of childbearing 
age and premenopausal woment were required to use 
reliable contraception during the study and for 3 
months after treatment completion. Patients with 
cirrhosis or transition to cirrhosis on liver biopsy must 
also have had a liver imaging study to rule out hepatic 
carcinoma.   


 


Setting: 18 centeres in Australia, New Zealand, Taiwan, 
Thailand, and China.  


 


Exclusion criteria: nucleoside or nucleotide analogue 
use for longer than 6 months and/or within 5 months 
of study entry; other systemic antiviral therapy; 
positive test at screening for anti-HAV IgM, HCV RNA or 
anti-HCV, anti-HDV or anti-HIV; an increased risk of 
metabolic liver disease other than viral hepatitis; 
pregnancy or breast-feeding; alcohol or drug abuse 
within 1 year of entry; history of severe psychiatric 


Genotypes B 
versus C.  


Multivariable 
analysis was not 
conducted 


24 weeks 
after the end 
of treatment 


Combined 
response was 
defined as 
HBeAg loss, 
suppression of 
HBV DNA 
<500,000 
copies/ml and 
normalization of 
ALT.  


 


 


 


None 
mentioned 
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disease or immunologically mediated disease; bleeding 
from esophageal varices or other conditions consistent 
with decompensated liver disease; severe cardiac or 
chronic pulmonary disease; severe seizure disorder or 
current anticonvulsant use; active or suspected cancer 
or a history of malignancy where the risk of recurrence 
is >=20% within 2 years; history of antineoplastic or 
immunomodulatory treatment including systemic 
corticosteroids; major organ transplantation; thyroid 
disease; severe retinopathy and a history  


of other severe illnesses or conditions.   


 


Baseline characteristics 


Characteristic  Interferon 
(n=51) 


Peginterferon α-
2a (all groups) 
(n=143) 


Male sex- no (%) 38 (75%) 105 (73.4%) 


Age (yr) 


Mean (range)  


30.6 (19-53) 18-69) 


 Race 


-Asian 


-Other 


 


-48 (94%) 


-3 (6%) 


 


-93 (65%) 


-50 (35%) 


Family history of HBV 
infection, n(%) 


-Yes 


-No 


-Unknown 


 


 


-19 (37%) 


-17 (33%) 


-15 (29%) 


 


 


-48 (34%) 


-53 (37%) 


-42 (29%) 


Cirrhosis, n(%) 4 (8%) 13 (9%) 


Log10 HBeAg 
(PEIU/ml), mean (SE) 


2.57 (0.19) 2.70  


Log10 HBV DNA 
(copies/ml), mean 


9.2 (0.19) 9.3  
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(SE) 


ALT (U/L), mean (SE) 114.5 (9.8) 139.3 
 


 


Results: 


 Genotype B (n=125) Genotype C (n=61) 


Combined response to Peg 
interferon treatment (N=143) 


41 (33%) 13 (21%) 


Combined response to 
interferon treatment (N=51) 


31 (25%) 4 (6%) 


 


 


Authors’ conclusion: none related to genotypes. 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Chen 2011. 
Hepatitis B 
virus genotype 
B results in 
better 
immediate, lat 
and sustained 
responses to 
peginterferon-
alpha in 
hepatitis B e 
antigen 
positive 
patients. 
Journal of 
Gastroenterol


Follow up 
study.  


 


  


N=88 


 


 


 


Patients with HBeAg-positive chronic hepatitis B, who (as 
part of the study) received peginterferon α-2a (180µg) 
weekly for 6 months, after which they were followed for 
24 weeks 48/88 (55%) were genotype B 


Inclusion: seropositivity for HbsAg for at least 6 months 
prior to entry, seropositivity for HBeAg and HBV 
DNA>105 copies/ml and elevation of serum alanine 
aminotransferase (ALT) levels two times above the upper 
limit of normal (40 U/L) before therapy. 


 


Setting: Taiwan 


 


Exclusion criteria: any sign of autoimmune hepatitis, 
markers of HCV, HDV, or HIV, previous oral antiviral drug 
treatment for CHB in the last six months.  


Genotypes B  
versus C 


Statistical 
analysis: 
Multivariable 
logistic 
regression for 
all baseline 
characteristics 
was 
conducted for 
HBeAg 
clearance at24 
weeks post 
treatment (34 
events); and 


24 weeks 
after the 
end of 
peginterfer
on 
treatment 


HBeAg clearance 
was defined as the 
loss of HBeAg with 
or without anti-
HBe  


on at least two 
consecutive follow 
up visits 4 weeks 
apart. 


HBeAg 
seroconversion 
was as HBeAg  loss  
with anti-HBe as 
above 


Combined 


By a 
grant 
CMRPG 
880011 
from 
Chang 
Gung 
Memoria
l 
Hospital.  
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ogy and 
Hepatology 
2011: 26; 461-
468.  


 


Baseline (pre-treatment) characteristics 


Characteristic  Total sample (N=88) 


Male:female 69:19 


Age (yr) 


mean±SD  


35.1 (8.4) 


 ALT (U/L): <=200 


                   >200  


(Cut-off from ROC curve) 


34 (38%) 


54 (62%) 


HBV DNA (copies/ml) 


<=108 


>108 


(Cut-off from ROC curve) 


 


52 (59%) 


36 (41%) 


 


for HBeAg 
seroconversio
n (32 events).   


response was 
defined as serum 
HBV DNA level 
below 105 
copies/ml, HBeAg 
seroconversion, 
and normal ALT 
level at 24 weeks 
post treatment.  


 


 


 


 


Results: 


 Genotype B (n=48) Genotype C (n=40) 


HBeAg loss  (N=34) 25 (52%) 9 (23%) 


Combined response (N=25) 20 (42%) 5 (13%) 


 


The authors also reported that univariate analysis revealed that genotype B was important factor for delayed HBeAg seroconversion (P-0.012) after 24 week post 
treatment. 


Multivariable analysis:  


For HBeAg clearance at week 24 post-treatment (n=34 events), the analysis included 9 predictors - age, gender, ALT ≤200, T-bilirubin, HBeAg pretreatment sample: 
cutoff ratio ≤200, HBV DNA≤ 8 log10 copies, genotype B vs C, T1846 mutation, A1896 mutation; i.e. events/covariate = 3.8.  Results were significant for: 


 Genotype B versus C: OR 4.4 (95%CI 1.2 to 16.1); 9/40 (23%) response rate for Genotype C 


 HBeAg S/Co ratio  ≤200 versus >200: OR 20.4 (95%CI 5.2 to 83.3)  


 ALT > 200 versus ≤200 U/l: OR 3.7 (95%CI 1.04 to 13.4) 


 T1846 mutation at baseline: OR 4.2 (95% 1.01 to 17.5) 


For HBeAg seroconversion at week 24 post treatment (n=32 events), multivariable significant predictors were HBeAg S/Co ratio  ≤200 versus >200 and T1846 mutation, 
i.e. Genotype was not a significant predictor (but no data) 
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For the combined response at week 24 post treatment (n=25 events; ratio events:covariates =2.8), multivariable significant predictors were: 


 Genotype B versus genotype C:  OR 7.2 (95%CI 2.1 to 25) 


 HBeAg S/Co ratio  ≤200 versus >200:  OR 8.6 (95%CI 2.7 to 27) 


 


Authors’ conclusion: HBV genotype B was a significant factor to predict both HBeAg clearance and combined response for patients treated with peginterferon α-2a.  


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Fan HB, Guo 
YB, Zhu YF, 
Chen AS, Zhou 
MX, Li Z, Xu 
LT, MA XJ, Yan 
FM. HepatitisB 
virus genotype 
B and high 
expression of 
interferon 
alpha receptor 
β subunit are 
associated 
with better 
response to 
pegylated 
interferon 
alpha 2a in 
Chinese 
patients with 
chronic 
hepatitis B 


Follow up 
study.  


 


  


N=65 but 
5 people 
did not 
complete
treatment 
because 
of severe 
adverse 
events 


 


 


 


Outpatients with HBeAg-positive or negative chronic 
hepatitis B received peginterferon α-2a (180µg) weekly 
for 6 months, after which they were followed for 24 
weeks.  33/60 (55%) were genotype B 


Inclusion: “Chronic hepatitis B infection”. Exclusion: 
patients with infections caused by other viruses, 
including hepatitis C, D, A and E; HIV; autoimmune 
hepatitis, patients with liver cirrhosis, decompensated 
liver disease, current/past history of alcohol abuse, 
psychiatric conditions, previous liver transplantation, 
evidence of HCC and patients who were taking antiviral 
drugs or interferon before biopsy.. 


 


Setting: China 


 


Baseline (pre-treatment) characteristics 


Characteristic  Total sample (N=52) 


Male:female 33:19 


Age (yr) 


mean±SD  


31.5 (8) 


Genotypes B  
versus C 


 


Statistical 
analysis: 
Multivariable 
forward 
stepwise 
logistic 
regression, 
including all 
factors that 
had a p-value 
of <0.05 in 
univariate 
analysis (n=30 
events)  


24 weeks 
after the 
end of 
peginterfer
on 
treatment 


Sustained 
composite viral 
response defined 
as continued 
response after 
cessation of 
treatment for 
normalisation of 
ALT and HBV DNA 
loss. 


 


 


 


Stated to 
be “none 
declared
”  
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infection. 
Hepat. Mon. 
2012: 12; 333-
8.  


HBeAg positivity Genotype B: 20 (60.6%), 
Genotype C: 14 (73.7%) 


Genotype distribution 


B 


C 


B+C 


D 


 


33 (55.0%) 


19 (31.7%) 


3 (5.0%) 


3 (5.0%) 


 ALT (U/L) Genotype B: 163.5 (SD 
97.5);  C 134.0 (SD 59.6) 


HBV DNA (log10 copies/ml) 9.3 (SD 2) 
 


 


Results: 


 Genotype B (n=33) Genotype C (n=19) 


Sustained combined response 
(N=30) 


22 (66.7%) 5 (26.3%) 


 


Multivariable analysis:  


For composite sustained response  at week 24 post-treatment (n=30 events), the analysis included 6 predictors – IFNAR2 expression in the liver, ALT level, ,age, 
gender,, HBeAg status, Genotype, HBV DNA level; i.e. events/covariate = 5  Results were significant for: 


 IFNAR2 expression in the liver: OR 3.80 (95%CI 2.54 to 5.7); p<0.05 


 ALT level: OR 1.05 (95%CI 1.03 to 1.08) per U/L; p<0.05 


 HBV DNA level <5 log10 copies/ml versus ≥ 5 log10: OR 1.75 (95%CI 1.14 to 2.56); p< 0.05 


 Genotype B versus C: not significant 


 


Authors’ conclusion: HBV genotype B and high expression of IFNAR2 in the liver are closely associated with better response to Peg-IFN- α-2a therapy among Chinese 
patients with chronic hepatitis B.  


 


 


Reference Study type 
Number 
of 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  
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patients funding 


Bonino 2007. 
Predicting 
response to 
peginterferon 
α-2a, 
lamivudine 
and the two 
combined for 
HBeAg 
negative 
chronic 
hepatitis B. 
Gut 2007: 56; 
699-705.  


Roll over 
long term 
observatio
nal study 


 


  


N=537 
analyzed 
in the 
original 
RCT 
(Marcellin
, 2004). 
For the 
analysis 
of this 
study 
only 
those of 
Asian or 
Caucasian 
origin and 
singularly 
infected 
with HBV 
genotype 
A, B, C or 
D were 
included 
(N=518). 


Patients with HBeAg-negative chronic hepatitis B 
who participated in a trial comparing 
peginterferon α-2a monotherapy versus 
peginterferon α-2a plus lamivudine versus 
lamivudine monotherapy for 48 weeks 
(Marcellin, 2004).  


 


Inclusion: positivity for HBsAg and anti-HBe 
antibody but negative for HBeAg, HBV DNA 
level> 100,000 copies/ml and an ALT level>1 
times but <=10 times the upper limit of normal 
(ULN; 30 IU/l in this study). All patients included 
had CHB status confirmed by liver biopsy within 
12 months prior to randomisation. Previous 
treatment for CHB was allowed, but not within 
the 6 months prior to the study.  


 


Exclusion criteria: none mentioned (linked to 
Marcellin 2004 study) 


 


Genotypes A versus B 
versus C versus D.  


The authors 
conducted several 
multivariable 
analyses. In each case 
a full analysis was 
carried out, using pre-
defined covariates and 
without step-up or 
step-down 
elimination. Ethnicity 
was later excluded 
because of high 
correlation with 
genotype. 


1 year after 
the end of 
treatment 


Post treatment 
combined 
response was 
defined as both 
ALT normalization 
and an HBV DNA 
level of <20,000 
copies/ml, 24 
weeks post 
treatment.  


 


 


 


By a 
research 
grant 
from 
Roche, 
Basel, 
Switzerla
nd.  


 


Results: 


 Genotype A  Genotype B  Genotype C Genotype D  


Combined response to 
treatment with peginterferon 
α-2a (N=63/172) 


Proportion of all patients with 
given genotype 


3/11 


 


 


11/172 (6%) 


19/43 


 


 


19/172 (11%) 


31/63 


 


 


63/172 (37%) 


9/55 


 


 


55/172 (32%) 


Combined response to 2/10 9/41 38/69 20/54 
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treatment with peginterferon 
α-2a treatment and 
lamivudine (N=68/174) 


Combined response to 
treatment with lamivudine 
(N=42/177) 


1/8 19/49 15/57  7/63 


Proportion with each 
genotype 


29/523 (5.5%) 133/523 (25.4%) 189/523 (36.1%) 172/523 (32.9%) 


 


Multivariable analysis:  


For combined response at week 24 post-treatment in all patients across all treatments (n=173 events; n=518 patients), the analysis included 14 predictors - age, 
gender, genotype (4 categories), ethnicity, body weight, HAI score, serum ALT (screening and baseline), serum HBV DNA (baseline). Three treatment arms were also 
included and interaction terms were investigated. i.e. events/covariate >10.  The results for genotype, adjusted for treatment were: 


 Genotype A versus B: OR 0.42 (95%CI 0.1 to 1.2); p=0.097 


 Genotype A versus C: OR 0.33 (95%CI 0.1 to 0.9); p=0.03 


 Genotype A versus D: OR 0.97 (95%CI 0.3 to 2.7); p=0.958 


 Genotype B versus C: OR 0.79 (95%CI 0.5 to 1.3); p=0.344 


 Genotype B versus D: OR 2.31 (95%CI 1.3 to 4.2); p=0.006 


 Genotype C versus D: OR 2.9 (95%CI 1.7 to 5.0); p<0.001 


 For PEG interferon versus PEG IF + lamivudine: OR 1.19 (0.8 to1.9; p=0.460 


 However, there was an interaction between treatment arm and genotype (p=0.018), suggesting patterns of response to the 3 study drugs differed according to 
genotype and the response to treatment was not uniform across the 4 genotypes 


 


For combined response at week 24 post-treatment in the subset of patients receiving PEG interferon monotherapy or lamivudine, the interaction between treatment 
and genotype was no longer significant (p=0.637) indicating response for PEG interferon versus lamivudine was higher for the former, regardless of genotype. 


 


For combined response at week 24 post-treatment in the subset of patients receiving PEG interferon monotherapy or PEG interferon + lamivudine, the interaction term 
was again significant (p=0.027). The authors attributed this to differing responses for the two treatments for genotypes B and D. 


In this subset of patients (n=131 events), after adjusting for age, gender, body weight, screening ALT, baseline ALT and baseline HBV DNA, the comparison of PEG IF + 
Lamivudine versus PEG interferon monotherapy gave the following results on multivariable analysis: 


 In genotype B: OR 3.5 (95%CI 1.3 to 9.1); control group risk 19/43 (44%) 


 In genotype D: OR 0.4 (95%CI 0.1 to 1.2); control group risk 9/55 (16%) 
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For combined response at 24 weeks post-treatment in the subset of patients given PEG interferon with or without lamivudine (N=294 patients; n=139 events), 
multivariable analysis gave the following results: 


 Genotype C versus genotype D: OR 3.3 (95%CI 1.7 to 6.5); control group risk 21% 


 Age (more likely in younger patients: OR 1.3 (95%CI 1.0 to 1.7) per 10 year decrease 


 HBV DNA levels at the end of treatment: OR 2.9 (95%CI 1.1 to 7.7) per 1 log10 decrease 


 HBV DNA levels at baseline: OR 1.2 (95%CI 1.0 to 1.4) per 1 log 10 decrease 


 


 


 


Authors’ conclusion: infecting HBV genotype significantly influenced combined response at 24 weeks post-treatment, in patients treated with peginterferon α-2a 
and/or lamivudine.  


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up Outcome measures 


Source  


of  


funding 


Zhao 2007. 
Genotype B 
and Younger 
Patient Age 
Associated 
with Better 
Response to 
Low-Dose 
Therapy: A 
Trial with 
Pegylated/No
n pegylated 
Interferon α-
2b for 
Hepatitis B 


Multicente
r open 
label 
parallel 
RCT. 


 


  


 


N=230 
(equal 
numbers 
of 
patients 
randomiz
ed to 
pegylated 
IFN α-2b 
and IFN 
α-2b.  


 


 


Patients with HBeAg-positive chronic hepatitis B 
(defined as the presence of HBsAg for at least 6 
months prior to enrolment) randomized to receive 
pegylated IFN α-2b or IFN α-2b.  


 


Inclusion: aged 18-70 years, serum HBV DNA> 105 
copies/ml, and ALT within a range of 2-10 times 
the upper limit of normal (ULN), WBC cound >3 x 
109 platelets/L.  


 


Setting: 6 clinical centers in China. 


 


Exclusion criteria: patients with any cause of liver 
disease other than CHB, pregnant and/or breast 


Genotypes B 
versus C 


Statistical 
analysis: 
multivariable 
analysis was 
conducted 
(n=29 events); 
treatment was 
also included 
(but not 
significant) no 
further details 


24 weeks after 
the end of 
treatment. 


Sustained combined 
response was 
defined as serum 
HBV DNA level<10


5
 


copies/ml, HBeAg 
loss and normal ALT 
levels at the end of 
24 weeks follow up.  


 


 


 


None 
mention
ed. 
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Antigen- 
Positive 
Patients with 
Chronic 
Hepatitis  in 
China. Clinical 
Infectious 
Diseases 2007: 
44; 541-8.  


feeding women, use of immune regulators during 
the previous 6 months, or individuals who have 
received antiviral treatment (nucleoside analogue 
and IFN) during the previous 3 months of the start 
of the study.  


 


Baseline characteristics 


Characteristic  Peg IFN α-2 
(n=115) 


IFN α-2 
(n=115) 


Male, no (%) 93 (80.9%) 96 (83.5%) 


Age (yr) 


Median (range)  


31 (18-53) 31 (18-66) 


 IFN experience 20 (17.4%) 10 (8.7%) 


ALT (x ULN), mean 
(SD) 


4.2 (2.0) 3.8 (2.0) 


 


HBV DNA (log 
copies/ml), mean 
(SD) 


8.1 (0.8) 8.0 (1.0) 


 


Genotypes 


-B 


-C 


 


31 (27%) 


84 (73%) 


 


29 (25.2%) 


86 (74.8%) 
 


 


Results: 


 Genotype B (n=60) Genotype C (n=170) 


Sustained combined response 
(for both Peg IFN α-2b and IFN α-
2b*)  (N=29) 


16 (31.7%) 13 (7.7%) 


Proportion with given genotype 60/230 (26%) 170/230 (74%) 


* the authors reported that there was no difference in the experience of sustained combined response between those received IFN α-2b and peg IFN α-2b (OR 1.727 
(0.72-4.13), P=0.22). 
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Multivariable analysis:  


For composite response at week 24 post-treatment (n=29 events), the analysis included 6 predictors - age, gender, genotype (C versus B), baseline ALT level, HBV DNA 
(baseline) and treatment. i.e. events/covariate 4.8.  The results were: 


 Genotype C versus genotype B: OR 0.189 (95%CI 0.078 to 0.457); 16/60 (32%) for genotype B 


 Age >25 years versus ≤25 years: OR 0.385 (95%CI 0.161 to 0.921) 


 PEG interferon versus IFN: OR 1.727 (95%CI 0.721 to 4.137) 


 Gender – male versus female: OR 0.593 (95%CI 0.220 to 1.597) 


 Baseline ALT level ≥3.4 versus <3.4 ULN:  OR 1.226 (95%CI 0.514 to 2.923) 


 Baseline HBV DNA level ≥ 8.1 log10 copies/ml versus <8.1 log10 copies/ml : OR 0.527 (95%CI 0.217 to 1.280) 


Thus, although the analysis included treatment, this was not significant – this may have been because there were relatively few events 


 


Authors’ conclusion: Results of the multivariate analysis revealed that HBV genotype B was independent factor associated with sustained combined response.  


 


 


 


E.5.2 Patients treated with lamivudine 


 


 


Reference 
Study 
type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Akuta 
2003A. The 
influence of 
hepatitis B 
virus 
genotype on 
the 


Follow up 
study 


 


  


n= 213 


 


. 


Patients positive for hepatitis B surface antigen (HBsAg) 
received lamivudine monotherapy (100 mg) for more than 1 
year. 


 


Inclusion: AST and ALT levels were abnormal before the 
commencement of the treatment, liver biopsies have been 
performed during the evaluation process before the onset of 


Genotype A 
versus B versus 
C  


 


No 
multivariable 
analysis 


Lamivudien 
treatment 
ranged 
between 
the three 
HBV 
genotypes 


Lamivudine 
resistance 
(end of 
treatment) 


 


 


None 
reported
. 
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developmen
t of 
lamivuidine 
resistance 
during long-
term 
treatment. 
Journal of 
Hepatology 
38:315-321.   


clinical disease and another biopsy was performed after 
symptoms had subsided; both confirming the presence of 
chronic hepatitis without decompensated cirrhosis and HCC.  


 


Setting: Japan 


 


Exclusion criteria: decompensated liver disease, and co-
infection with hepatitis A, C or D virus, TT- virus, 
cytomegalovirus, Epstein-Barr, herpes simplex virus, and HIV, 
lifetime cumulative alcohol intake<500 kgr, no history of other 
liver diseases, such as autoimmune hepatitis, alcoholic liver 
disease, or metabolic disease.  


 


Baseline characteristics: 


Lamivudine resistance was not detected in any of the 
pretreatment serum samples from patients infected with HBV 
genotype A, B and C. 


Characteristic   Genotype A 
(n=8) 


 Genotype B 
(n=20) 


Genotype C 
(n=185) 


Male: female 8:0 19:0 150:35 


Age (yr) 


Median (range)  


44 (25-49) 50 (24-66) 44 (22-71) 


HBeAg positive 5 (62.5%) 3 (15%) 100 (54.1%) 


HBV DNA 
(Meq/ml)  


Median (range) 


 


120 (<0.7-
3800<) 


 


8.4 (<0.7-
3800<) 


 


13.0 (<0.7-
3800<) 


Cirrhosis- no (%)  1 (12.5%) 2 (10%) 26 (14.1%) 


Total bilirubin 
(mg/dl) 


Median (range) 


0.5 (0.3-7.4) 0.7 (0.4-10.5) 0.8 (0.2-16.5) 


ALT (IU/ml) 


Median (range) 


63 (27-2928) 93 (16-1404) 110 (16-2274) 


reported 
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Albumin (g/dl) 


Median (range) 


3.9 (3.1-4.5) 4.1 (3.4-4.5) 3.9 (2.6-4.8) 


 


 


Results: 


Both HBeAg positive and 
negative 


Genotype A Genotype B Genotype C 


Lamivudine resistance at the 
end of 1 year 


12.5% 0 14.3% 


Lamivudine resistance at the 
end of 2 years 


27.1% 16.9% 27.3% 


Lamivudine resistance at the 
end of 3 years 


27.1% 16.9% 31.9% 


 


HBeAg positive Genotype B Genotype C 


Lamivudine resistance at the 
end of 1 year 


0 18.8% 


Lamivudine resistance at the 
end of 2 years 


0 39.9% 


Lamivudine resistance at the 
end of 3 years 


16.9% 39.9% 


 


Both HBeAg positive and 
negative 


Genotype B Genotype C 


Lamivudine resistance at the 
end of 1 year 


0 9.4% 


Lamivudine resistance at the 
end of 2 years 


0 13.8% 


Lamivudine resistance at the 
end of 3 years 


19.1% 26.1% 
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Authors’ conclusion: Results suggested that lamivudine resistance in HBV does not seem to depend on the genotype. Lamivudine resistance according to HBeAg state 
might be different between HBV/B and HBV/C. 


 


 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Yuen 2004. 
Long-term 
Follow-Up 
Study of 
Chinese 
Patients 
with YMDD 
Mutations; 
Significanc
e of 
Hepatitis B 
Virus 
Genotypes 
and 
Characteris
tics of 
Biochemic
al Flares. 
Journal of 
Clinical 
Microbiolo
gy 2004: 
3932-3936. 


 


 


  


n= 154 


 


. 


Patients with HBeAg-positive chronic hepatitis B on long term 
lamivudine (participated in three trials NUCB2009, 
NUCB3018, NUCB4003). 


Inclusion: patients> =16 years old, positive for hepatitis B 
surface antigen (HBsAg) for at least 6 months, positive for 
HBeAg, had an HBV DNA level of >0.7x106 copies/ml, had ALT 
levels between 1.3 and 10 times the upper limit of the normal 
range. 


 


Exclusion criteria: none mentioned   


 


Baseline characteristics 


Characteristic   All patients 
(n=154) 


 Patients with 
virological 
breatkthrough and 
YMDD mutations( 
n=43) 


Male: female 117:41 30:13 


Age (yr) 


Median (range)  


31.8 (16.1-54.4) 32.4 (16.3-47.3) 


ALT-U/litre  


Median (range) 


56 (9-838) 56 (9-269) 


HBV DNA-106 1,786 (11-20000) 1.222 (15-11000) 


Genotype B 
versus C 


 


(numbers were 
too small for the 
genotypes A, D to 
allow analysis) 


 


Cox regression 
analysis was 
reported, 
including 
genotype (B 
versus C), HBV 
DNA levels, ALT 
levels on 
presentation 
(n=43 events).  


 


Only p-values 
reported (0.95 for 
Genotype B 
versus C) 


 


Ranged in 
the study.  


1) Virological 
breakthrough 
with YMDD 
mutations 
(resistance) 
defined as the 
reappearance of 
HBV DNA for at 
least two 
consecutive 
follow-ups and 
the presence of 
YMDD 
mutations.  


2) Biochemical 
flares in 
patients with 
YMDD 
mutations 
defined as 
increases in ALT 
levels>2 times 
the ULN from 
the normal ALT 
level in the 
preceding 


The 
trials 
were 
sponsor
ed by 
GlaxoSm
ithKline 
Researc
h 
Laborato
ries.  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 167 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


1
6


7
 


copies/ml 
Median (range) 


 


Median follow 
up in months 
(range)  


 51.7 (28.7-71.5) 


Genotypes 


-B 


-C 


 


39 (25%) 


114 


 


 


 


follow up.  


 


 


 


 


Results: 


 Genotype B Genotype C P value 


Virological breakthrough with 
YMDD mutations (n=43)* 


11/39 32/114 0.95 


Biochemical flares (n=43) 


Median (range) 


481 (88-854) 417 (71-1906) 0.78 


*the authors also reported the results of a cox regression analysis by including the variables of HBV genotypes, HBV DNA, ALT levels on presentation and  there was still 
no significant difference in the cumulative risk of virological breakthroughs with YMDD mutations between patients with genotypes B and C (P =0.95) 


 


Authors’ conclusion: the chances of YMDD mutations with virological breakthroughs and biochemical flares were similar in patients with genotypes B and C 


 


 


Reference 
Study 
type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Chan 2003. 
Hepatitis B 
virus genotype 
has no impact 
on hepatitis B e 
antigen 


Follow 
up 
study 


 


  


n= 35 


 


. 


Patients with HBeAg-positive chronic hepatitis B who received 
lamivudine 100 mg daily for 12 (10-18) months. 


Incluson: positive for hepatitis B surface antigen (HBsAg) for 
at least 6 months, were negative for antibodies to HBsAg and 
positive for HBeAg, had an HBV DNA >1,000,000 copies per 
millilitre. 


Genotype B 
versus C. 


HBV 
genotyping 
was 
performed by 


15 months 
(range  6-34) 
months after 
lamivudine 
cessation.  


HBeAg 
seroconversion 
at 6 months 
follow up 
defined as loss 
of HBeAg, 


None 
mention
ed. 
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seroconversion 
after 
lamivudine 
treatment 


  


Setting:  Prince of Wales Hospital, Hong Kong. 


 


Exclusion criteria: evidence of liver cirrhosis complications, 
hepatocellular carcinoma or co-infection with hepatitis C or 
HIV virus.  


 


Baseline characteristics 


Characteristic  Lamivudine  (n=35) 


Male sex- no (%) 25 (71%) 


Age (yr) 


Median (range)  


38 (22-47) 


Initial ALT (IU/ml)   


Median (range) 


135 (36-1122) 


Follow up months 


 


27 (18-46) 


 


Genotype 


-B 


-C  


 


14 (40%) 


21 (69%) 
 


restriction 
fragment 
length 
polymorphism 


 


Adjusted 
logistic 
regression 
analysis 
reported, but 
only 4 events  


 


 


appearance of 
antibodies to 
HBeAg and 
normalization of 
ALT at the end 
of anti-viral 
treatment and 
the response 
sustained for at 
least 6 months 
after cessation 
of treatment 
until the last 
follow up. 


 


 


Results: 


 Genotype B Genotype C Unadjusted analysis (P 
value) 


Adjusted analysis for 
age, gender, initial ALT 
levels and follow up 
duration (P value) 


HBeAg seroconversion (n=35) 2/14 2/21 1.00 0.51 


 


Authors’ conclusion: HBeAg seroconversion after treatment by lamivudine was not influenced by the HBV genotype.  


 


Reference Study Number of Patient characteristics Comparison of Length of Outcome Source  
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type patients  genotypes follow-up measures of  


funding 


Yuen 2003. 
Hepatitis B 
Genotypes 
in Chronic 
Hepatitis B 
and 
Lamivudin
e Therapy 


 


 


  


n= 82 


 


. 


Patients with chronic hepatitis B with no further information 
on the inclusion criteria. 


 


Setting: Hong Kong 


Exclusion criteria: no information 


 


Baseline characteristics:  


Characteristic  Genotype B 


 (n=21) 


Genotype C 


 (n=61) 


Male sex- no (%) 15 (71%) 47(77%) 


Age (yr) 


Median (range)  


23.4 (16-42.6) 31.3 (16.4-48.3) 


Initial ALT (IU/ml)   


Median (range) 


36 (11-398) 60 (14-506) 


HBV DNA, x 106 
copies/ml 


Median (range) 


 


2,310 (5.8-48,400) 


 


1,010  


(1.8-528,000) 


 


Follow up period, 
months 


Median (range)  


33 (26.3-66.2) 38.9 (25.4-60.6) 


 


Genotype versus  


 


(numbers were 
too small for the 
genotypes A, D to 
allow analysis) 


No multivariable 
analysis 


 


Week 48 
(end of 
treatmen
t)  


1) ALT 
normalization 


2) HBeAg 
seroconversion 


3) YMDD 
mutations 


 


 


Not 
mention
ed. 


 


Results: 


 Genotype B Genotype C P value 


ALT normalization at 24 and 
52 weeks of lamivudine 
treatment* 


7/8 27/37 0.66 


HBeAg seroconversion at 1 
year after lamivudine 


2/21 7/61 1.0 
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treatment 


YMDD mutations at 1 year 
after lamivudine treatment 


3/21 12/61 0.75 


 


*8 patients with Genotype B and 37 patients with Genotype C had elevated ALT at baseline.  


 


Authors’ conclusion: there was no influence of HBV genotypes on the development of long-term complications and lamivudine therapy in Hong-Kong.  


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Tseng 
2008. A 
higher 
alanine 
aminotran
sferase 
level 
correlates 
with 
earlier 
hepatitis B 
antigen 
seroconver
sion in 
lamivudine
-treated 
chronic 
hepatitis B 
patients. 
Liver 
Internation


Retrospectiv
e analysis 


  


n= 253, 
but 104  
selected 
for 
analysis 
(availabl
e data) 


 


. 


Patients with HBeAg-positive chronic hepatitis B and positive 
for hepatitis B surface antigen (HBsAg) for at least 6 months 
who had pretherapy serum ALT level over five times ULN. 
Patients received lamivudine for 12-18 months. 


 


Setting: Taiwan.  


Exclusion criteria: evidence of autoimmune liver disease or 
inheritable disorders such as haemochromatosis or Wilson’s 
disease and a history of alcoholism and co-infection with 
hepatitis C or D virus or HIV virus. 


 


Baseline characteristics 


Characteristic   All sample (N=253) 


Sex (female/male) 64 (25.3%)/189 (74.7%) 


Age (yr) [mean±SD]  36.2 ±11.0 


Pretherapy ALT level (U/L)  


[mean±SD] 


525.4±346.8 


Log HBV DNA (copies/ml) 7.45 ±1.87 


Genotype B 
versus C 


 


Multivariable 
analysis of HBeAg 
seroconversion 6 
months post-
therapy) (n=29) 
reported but few 
details or results 
given 


 


Week 48 
(end of 
treatmen
t) (n=and 
6 months 
off 
therapy  


HBeAg 
seroconversion 
at the end of 
lamivudine 
treatment and 
at 6 months 
follow up.  
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al: 1478-
3223.  


[mean±SD] 


Liver cirrhosis (no/yes) 


 


244 (96.4%)/9 (3.6%) 


 


Treatment duration (months) 
[mean±SD]   


16.1 ±2.9 


Previous lamivudine use  (no/yes) 156 (61.7%)/97 (38.3%) 


 


Duration of previous use of 
lamivudine (months) [median 
(range)] 


8.07 (2.57-15.43) 


HBV Genotype (B/C) (n=104) 73 (70.2%)/ 31 (29.8%) 


Detectable lamivudine-resistant 
strains (no/yes) (n=104) 


99 (95.2%)/ 5 (4.8%) 


 


 


Results: 


 Genotype B Genotype C 


HBeAg seroconversion (at the 
end of treatment) (n=39)  


29/73 10/31 


HBeAg seroconversion (at 6 
months follow up) (n=29) 


21/73 8/31 


 


Multivariable analysis for 6 months post treatment results for HBeAg seroconversion (few details) (n=29): authors reported that there were “no significant differences” 
for the following: age, gender, pre-therapy ALT levels, treatment duration, additional therapy after HBeAg seroconversion, viral load and genotypes B versus C; previous 
lamivudine usage was stated as “tended to be associated with relapse (p=0.062).  This suggests 8 covariates, i.e. ratio of events/covariate = 3.6 


 


Authors’ conclusion: No significant difference was found in terms of pretherapy serum ALT values, viral load and genotypes between seroconverters and non 
seroconverters.  


 


 


Reference Study Number of Patient characteristics Comparison Length of Outcome Source  
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type patients  of genotypes follow-up measures of  


funding 


Inoue 
2011. 
Four-year 
study of 
lamivudine 
and 
adefovir 
combinatio
n therapy 
in 
lamivudine 
resistant 
hepatitis B 
patients: 
influence 
of hepatitis 
B virus 
genotype 
and 
resistance 
mutation 
pattern. 
Journal of 
Viral 
Hepatitis 
18: 206-
215. 


Follow up 
study. 


 


  


n= 28 


 


. 


Patients with chronic hepatitis B who were treated with 
lamivudine and adefovir for more than 6 months. All patients 
developed virological breakthrough (>1 log copies/ml 
increase in the HBV DNA) and adefovir was added.   


Setting: Japan.  


 


Exclusion criteria: co-infection with hepatitis C nor had a 
history of other liver diseases. 


 


Baseline characteristics 


Characteristic  Genotype B (n=7)  Genotype C 
(n=20) 


Male sex- no (%) 5 (71.4%) 14 (70%) 


Age (yr) [median 
(range)] 


51 (18-70) 53.5 (35-68) 


Patients with cirrhosis, 
n (%)  


1 (14.3%) 7 (35%) 


Patients with HCC, n 
(%) 


0 7 (35%) 


HBeAg positive, n (%) 3 (42.9%) 13 (65%) 


HBV DNA-log copies/ml 
[median (range)] 


7.2 (5.3->7.6) 7.6 (4.3->7.6) 


ALT levels, IU/L 
[median (range)] 


314 (47-760) 78.5 (29-1027) 


 


Genotype B 
versus C  


 


 


Median 47 
months 
(range 9-
75) 


1) 
undetectable 
HBV DNA<2.6 
log copies/ml 


2) ALT 
normalization 


 


 


By Grant-in-
Aid for Young 
Scientists (B) 
from 
Ministry of 
Education, 
Culture, 
Sports, 
Science, and 
Technology 
of Japan and 
by grants 
from 
Ministry of 
Health, Labor 
and Welfare 
of Japan. 


 


Results: 


 Genotype B Genotype C 


Early virological response (HBV 
DNA <2.6 log copies/ml at 6 


5/7 5/20 
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months) 


 


The authors also reported that the cumulative probability of undetectable HBV DNA was significantly higher in genotype B than in genotype C (P=0.0496) whereas there 
was no significant difference in that of ALT normalization.  


 


Authors’ conclusion: none related to genotype.  


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Hsieh 2009. 
Hepatitis B 
virus genotype 
B has an 
earlier 
emergence of 
lamivudine 
resistance 
than 
Genotype C. 
Antiviral 
Therapy 14; 
1157-1163. 


Retrospecti
ve analysis 


 


  


N=40 


 


 


 


Patients with chronic hepatitis B who developed 
lamivudine resistance during lamivudine monotherapy 
(100mg daily) were retrospectively screened and 
consecutively enrolled from the gastroenterology 
clinics. Among them, 11 patients received interferon 
based therapy prior to enrollment and the rest were 
naïve to nucleoside/nucleotide treatment. 


 


Inclusion: positive for HbsAg for at least 6 months 
before enrollment and negative for antibodies against 
hepatitis C virus, D and HIV infection.  


 


Setting: National Taiwan University Hospital  


 


 


Baseline characteristics 


Characteristic  Genotype B 
(n=24) 


Genotype C 
(n=16) 


Male/female 21/3 14/2 


Age (yr) 39.2±2.6 35±3.3 


Genotype B 
versus C 


 


Multivariable 
linear 
regression on 
time to 
resistance – 
appears to 
have been 
analysed on 
the 
continuous 
variable time, 
despite Kaplan 
Meier plot 


No Time to lamivudine 
resistance (3TC-R 
HBV). 


Early emergence of 
lamivudine 
resistance was 
define as a 
detectable 
mutation strain 
within 12 months 
of treatment. 


The detection of 
lamivudine 
resistant strains 
was performed 
whenevever a 
biochemical 
breakthrough 
occurred (increase 
in serum ALT level 
above the upper 
limit of normal 


By grants 
from the 
National 
Taiwan 
University 
Hospital, 
Departmen
t of Health 
and the 
National 
Science 
Council, 
Executive 
Yuan, 
Taiwan, 
National 
Helath 
Research 
Institutes, 
and Liver 
Disease 
Prevention 
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mean±SD  


 ALT, IU/L 399.3±74.5 288.5±99.5 


HBeAg 
(positive:negat
ive), n(%) 


14 (58.3%)/10 
(41.7%) 


 


12 (75%)/4 
(25%) 


HBV DNA 
log10 IU/ml 


8.04±7.56 7.86±7.48 


Time to first 
resistant 
strain, months 
(range) 


17.2±2.2 (7-
47) 


23.3±2.4 (10-
48) 


HBeAg 
(positive/nega
tive), n(%) 


12 (50%)/12 
(50%) 


 


11 (69%)/5 
(41%) 


 
 


after achieving 
normalization). 


 


 


and 
Treatment 
Research 
Foundation. 


 


Results: 


Genotype B patients tended to have shorter interval to develop lamivudine resistance than Genotype C patients (17.2 versus 23.3 months) (P=0.06) 


13/24 in genotype B group and 2/16 in the genotype C group experienced early emergence of lamivudine resistance. By multivariable linear regression on time to 
resistance analysis (including age, gender, genotype, pretreatment HBV DNA, HBeAg status and ALT levels), genotype B was one of the independent factors associated 
with earlier detection of lamivudine resistance (occurred within the first 12 months of treatment) (P=0.04) 


In terms of early lamivudine resistance, genotype B was significantly associated with development of lamivudine resistance within the first 12 months (P=0.004) 
compared to Genotype C with an odds ratio (OR) of 8.27.It is unclear whether this was a multivariable analysis. 


Lamivudine resistance pattern (YIDD or YVDD) were not associated with HBV genotype.  


 


Authors’ conclusion: Compared with Genotype C, genotype B appears to have an earlier biochemical resistance to lamivudine. 


 


 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Suzuki Cohort n= 234 Patients positive for hepatitis B surface antigen (HBsAg) and Genotype B Week 48 HBeAg None 
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2003. 
Efficacy of 
Lamivudin
e Therapy 
and 
Factors 
associated 
with 
Emergence 
of 
Resistance 
in Chronic 
Hepatitis B 
Virus 
Infection in 
Japan. 
Intervirolo
gy 46: 182-
189.  


study 


 


  


 


. 


HBV DNA over 3 months prior to commencement of 
lamivudine therapy and were negative for hepatitis C 
serological markers. All patients had an elevated serum ALT 
for 3 months before the commencement of therapy. None of 
the patients had hepatocellular carcinoma at the start of 
therapy.  Lamivudine was administered orally at 100, 150 or 
300 mg/day. 47% of patients were HBeAg positive 


  


Setting:  


 


Baseline characteristics 


Characteristic   N=234 


Femakes/males 46/188 


Age (yr) 44 (22-70) 


Family history of liver disease 147 (64.5%) 


Cirrhosis  31 (13.2%) 


Median duration of treatment, 
months (range) 


25 (12-83) 


ALT, IU/litre  110 (16-2,928) 


Serum HBV DNA (Meq/ml)  


 


16.5 (0.5-4,000) 


 


HBeAg positive   


Per genotypes 


-A 


-B 


-C 


-other 


111 (47.4%) 


 


6/8 


4/21 


100/203 


1/2 


Genotypes 


-A 


-B 


-C 


 


8 


21 


203 


versus C  


 


(numbers were 
too small for the 
HBeAg positive 
group allow 
analysis) 


 


Multivariable Cox 
regression 
analysis was 
conducted across 
both HBeAg 
positive and 
HBeAg negative 
groups for the 
emergence of 
mutation of the 
YMDD motif. All 
factors that were 
at least 
marginally 
associated 
(p<0.1) with 
emergence were 
tested in the 
multivariable 
model 


 


(end of 
treatmen
t)  


seroconversion 
was defined as 
undetectable 
HBeAg and 
detectable anti-
Hbe.  


 


Emergence of 
lamivudine 
resistance 
(mutation of the 
YMDD motif) 
(n=60 events) 


 


mention
ed. 
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Results: 


 Genotype A (n=8) Genotype B (n=21) Genotype C (n=203) 


ALT normalization during the first year of lamivudine therapy  


HBeAg positive (n=4) 5/8 4/4 82/98 


HBeAg negative (n=17) 17/17 89/102 


ALT normalization during the second year of lamivudine therapy 


HBeAg positive (n=4) 4/5 2/2 44/52 


HBeAg negative (n=4) 10/11 40/50 


Undetectable HBV DNA (<0.7 X 106 genomics equivalents/ml) during the first year of lamivudine therapy 


HBeAg positive (n=4) 6/8 3/3 78/95 


HBeAg negative (n=4) 14/15 95/101 


Undetectable HBV DNA (<0.7 X 106 genomics equivalents/ml) during the second year of lamivudine therapy 


HBeAg positive (n=4) 2/5 2/2 39/51 


HBeAg negative (n=4) 10/11 46/49 


 


Multivariable analysis:  


For emergence of resistance during treatment, (n=60 events), the analysis included 3 predictors - HBV DNA level, HBeAg (positive versus negative) and stage of 
hepatitis.   


 Genotype A, B and C were not statistically significant on univariate analyses (no details given) and were not entered into the multivariable model; however, 
genotype C dominated the distribution of genotypes (203/232 – 96%) 


 


A second multivariable analysis in patients who were genotype C only (n=52 events) with the same covariates showed 


 HBeAg positive versus negative: HR 2.06 (95%CI 1.06 to 3.98); p=0.0327 


 HBV DNA level was also significant 


 


 


Authors’ conclusion: Rates of ALT normalization and non-detection of HBV DNA were higher among patients with genotype B than genotype C disease. 
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Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Chien 
2003. 
Determina
nts for 
Sustained 
HBeAg 
Response 
to 
Lamivudin
e Therapy. 
Hepatolog
y 38: 1267- 
1273. 


Cohort 
study 


 


  


n= 82 


 


. 


Patients with HBeAg-positive chronic hepatitis B and HBV 
DNA for 6 months. They were treated with lamivudine for a 
mean period of 16 months (range 3-55) and achieved 
complete response.  


 


Setting:  


Exclusion criteria: co-infection with hepatitis C or D virus or IV 
virus. Previous treatment fro chronic hepatitis B was 
permitted, but not within the 6 months before the study. 


 


Baseline characteristics 


Characteristic   Genotype B 
(n=62; 76% of all) 


Genotype C 
(n=20) 


Male/female 47/15 16/4 


Age (yr) 


mean±SD  


30.4±9.0 34.9±10.3 


ALT-U/litre  


mean±SD  


>=180 U/L 


 


474.3±457.0 


43 (69%) 


 


568.7±540.5 


18 (90%) 


HBV DNA-log 
copies/ml mean±SD  


 


1,478.8±2,575.5 


 


 


1,068.8±2,130.4 


 


Fibrosis scores  1.6 ±1.2 2.4 ±1.4 


Genotype B 
versus C 


 


Statistical 
analysis: for the 
outcome 
sustained 
response to 
treatment after 
12 months 
(43/82), 
multivariable 
logistic regression 
analysis was 
conducted. 
Variables 
significant on 
univariate 
analysis (p<0.10) 
were included in 
the analysis, with 
stepwise 
elimination. 
Patients with 
missing values 
were not 
included (number 


All 
patients 
were 
followed 
up for at 
least 12 
months 
after end 
of 
therapy.   


Complete 
response was 
defined as 
normalization of 
serum ALT level, 
loss of serum 
HBV DNA by 
hybrid capture 
assay and 
seroconversion 
of HBeAg to its 
antibody (anti-
Hbe). Patients 
with complete 
response 
sustained for 12 
months after 
the end of 
lamivudine 
therapy were 
classified as 
sustained 
responders.  


 


 


None 
mention
ed. 
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Precore stop codon 
mutation 


14/36 2/7 


Core promoter 
mutation 


12/51 10/18 


 


not stated) 


 


Results: 


 Genotype B Genotype C OR (95% CI) P value 


Sustained HBeAg response 38/62 5/20 5.922 (1.611-21.768) 0.009 


 


Multivariable analysis:  


For sustained response during treatment, (n=43 events), the analysis included 5 predictors – age, ALT level, genotype B versus C, additional treatment time after 
seroconversion and total treatment time; i.e ratio events/covariates = 8.6.   


 Genotype B versus C: OR 5.922 (95%CI 1.611 to 21.768); p=0.007 


 Age: OR 0.943 (95%CI 0.891 to 0.97); p=0.040 (assumed per year) 


 Additional treatment: OR 1.097 (95%CI 1.028 to 1.171); p=0.005 


 


Authors’ conclusion: Genotype was one of the independent factors to predict sustained HBeAg response; patients with genotype B have higher sustained response to 
lamivudine treatment.  


 


 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Kobayashi 
2006. 
Response 
to Long-
Term 
Lamivudin
e 
Treatment 


Cohort 
study 


 


  


n= 502 


 


. 


Patients persistently infected with HBV and diagnosed with 
chronic liver disease received oral lamivudine 100 mg/day for 
longer than 1 year. Chronic hepatitis (84.9%) was diagnosed 
by liver biopsies performed under laparoscopy, and cirrhosis 
(14.5%) by liver biopsy and/or ultrasonographic images plus 
laparoscopic findings. They were given lamivudine for a 
median of 6.9 years (range 1-10.2 years). 264/502 (53%) were 
HBeAg positive; 3%, 8% and 89% were genotypes A, B and C 


Genotype A 
versus B versus C 


 


Statistical 
analysis: for the 
outcome 
emergence of 
resistance (YMDD 


For a 
median of 
6.9 years 
(0.1-
31.2).   


Lamivudine 
resistance 
(emergence of 
YMDD 
mutants); 
breakthrough 
hepatitis 
(unclear how 


None 
mention
ed.  
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in Patients 
Infected 
with 
Hepatitis 
Virus 
Genotypes 
A, B and C. 
Journal of 
Medical 
Virology 
78:1276-
1283. 


respectively.  


  


Baseline characteristics 


Characteristic  Genotype A 
(n=15) 


Genotype B 
(n=38) 


Genotype C 
(n=449) 


Male sex- no 
(%) 


14 (93%) 34 (91%) 359 (80%) 


Age (yr) 37 (24-49) 47 (24-67) 44 (18-73) 


Treatment 
duration 
(years)  


2.7 (1.2-5.2) 2.3 (1.0-5.7) 3.6 (1.0-9.6) 


Chronic 
hepatitis 


13 (87%) 33 (87%) 383 (85%) 


Cirrhosis 2 (13%) 5 (13%) 66 (15%) 


HBV DNA 
(LGE/ml)  


8.6 (6.1-8.7) 


 


6.5 (<3.7-8.7) 


 


6.5 (<3.7-8.7) 


 


HBeAg status 
positive  


11 (73%) 8 (21%) 245 (56%) 


*patients with genotype A were significantly younger, had 
higher levels of HBV DNA and HBeAg positive more frequently 
than those with genotype B or C.   


mutants) 
(208/502)), and 
for development 
of breakthrough 
hepatitis (unclear 
number of 
events, but about 
176), 
multivariable Cox 
proportional 
hazard regression 
analysis was 
conducted. 
Variables 
significant on 
univariate 
analysis (p<0.05) 
were included in 
the analysis, with 
stepwise 
elimination 


 


 


defined)  


 


 


 


Results: 


 Genotype A Genotype B Genotype C P value 


Lamivudine resistance during 
follow up 


    


HBeAg positive 9/11 (82%) 2/8 (25%) 117/245 (48%) 0.037 


HBeAg negative 3/4 (75%) 9/30 (30%) 68/204 (33%) 0.003 


Proportion with given 
genotype 


15/502 (3%) 38/502 (8%) 449/502 (89%)  
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Multivariable analysis:  


For emergence of resistance during treatment, (n=208 events), the predictors included in the analysis was unclear. Significant predictors were: 


 Genotype A versus B: HR 2.78 (95%CI 1.08 to 7.12); p=0.034; it is noted that the proportion of both genotypes A and B are very low (3% and 8%) 


 Genotype C versus B:  HR 1.23 (95%CI 0.62 to 2.42); p=0.56; it is noted that the proportion of genotype B is low 8% 


 HBeAg positive versus negative: HR 2.11 (95%CI 1.53 to 2.92); p<0.001 


 


For the development of breakthrough hepatitis during treatment, (n=about 176 events), the predictors included in the analysis was unclear. Significant predictors were: 


 ALT levels <500 versus ≥500 U/l: HR 2.56 (95%CI 1.82 to 5.56); p=0.018 


 Cirrhosis versus chronic hepatitis:  HR 1.92 (95%CI 1.24 to 2.97); p=0.004 


 HBeAg positive versus negative: HR 2.11 (95%CI 1.40 to 3.16); p<0.001 


 HBV DNA >8 log10 copies/ml: HR 1,57 (95%CI 1.04 to 2.36); p=0.03 


 There was no significant effect of genotype       


 


Authors’ conclusion: HBV genotypes help in predicting response to long-term lamivudine treatment and development of YMDD mutants in patients with chronic 
hepatitis B.  


 


E.5.3 Patients receiving adefovir treatment 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Zeng 2008. 
Hepatitis B 
Virus 
Genotype-
Associated 
Variability in 
Antiviral 
Response to 
Adefovir 


Retrospecti
ve analysis 
of 
prospectiv
e RCTs 
adefovir 
arms only 


 


  


N=183 


 


 


 


Patients with HBeAg-positive chronic hepatitis B who 
had been treated with adefovir (10mg daily) (phase III 
trials) for 48 weeks at the outpatient and inpatient 
department of the first affiliated hospital of 
Chongquing Medical University.  


 


Inclusion: aged between 18-70 years, HbsAg positive in 
serum for at least 6 months, presence of HBeAg and 
HBV DNA in serum and elevation of serum ALT levels at 


Genotypes B 
versus C 


 


Statistical 
analysis: for 
the outcome 
initial 
virological 
response 


No -Initial virological 
response defined 
as HBV DNA 
levels decreased 
to less than 104 
copies/ml after 
24 weeks of 
adefovir therapy.  


-HBeAg loss (at 


By a 
grant 
from the 
National 
Basic 
Research 
Program.  
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Dipivoxil 
Therapy in 
Chinese Han 
Population. 
Tohoku J. Exp. 
Med 2008: 
216; 205-211. 


least 2 times higher than the normal value. 


 


Exclusion criteria: chronic liver diseases other than HBV 
DNA had been excluded by appropriate clinical and 
laboratory evaluations. History of malignancy, HIV 
infection, liver cirrhosis on ultrasonography, evidence 
of decompensated liver disease, prior use of antiviral 
treatment or immunomodulatory agents within 6 
months that could influence treatment outcomes, 
pregnant women.   


 


Baseline characteristics 


Characteristic  Genotype B 
(n=98) 


Genotype C 
(n=75) 


P value 


Male/female 78/20 61/14 0.411 


Age (yr) 


mean±SD  


31.6±8.6 33.1±9.8 0.221 


 Mean ALT 
(U/L) 


166.1±105.2 171±92.3 0.063 


Mean serum 
HBV DNA 
(log10 
copies/ml) 


7.7±1.5 


 


7.9±1.7 


 


0.335 


 


(57/183),  
multivariable 
regression 
analysis was 
conducted. 
Variables 
significant on 
univariate 
analysis 
(p<0.05) were 
included in the 
analysis. 


 


 


week 48-end of 
treatment) 


-HBeAg 
seroconversion(a
t week 48-end of 
treatment) 


-ALT 
normalization (at 
week 48-end of 
treatment) 


 


 


 


Results: 


 Genotype B (n=98) Genotype C (n=75) P value 


Early virological response (HBV 
DNA <104 copies/ml after 24 
weeks of adefovir therapy) 


34 (34.7%) 23 (30.7%) 0.172 


HBeAg loss (end of 48 weeks 
treatment) 


31 (31.6%) 23 (28.8%) 0.152 


HBeAg seroconversion (end of 48 22 (22.4%) 15 (18.8%) 0.376 
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weeks treatment) 


ALT normalization (end of 48 
weeks treatment) 


81 (82.7%) 60 (80%) 0.226 


 


Multivariable analysis:  


For initial virological response after 24 weeks, (n=57 events), the analysis included 3 predictors – age, ALT levels and HBV DNA level; i.e. ratio of events/covariates of 19 


 Genotype B versus C was not statistically significant on univariate analyses and was not entered into the multivariable model 


 Age: OR 1.06 (95%CI 0.92 to 1.37); p=0.038 (as reported by authors; CI incorrect?) 


 Elevated pre-treatment ALT level: OR 0.097 (95%CI 0.013 to 0.710); p=0.017 


 Decrease in pre-treatment HBV DNA level: OR 1.11(95%CI 0.97 to 1.25); p=0.031(as reported by authors; CI incorrect?) 


 


Authors’ conclusion: There were no statistically significant differences between genotypes B and C in terms of HBeAg loss, HBeAg seroconversion and ALT 
normalization. 


 


Reference Study type Number 
of 
patients 


Patient characteristics 


 


Comparison of genotypes Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Westland 
2003. 
Hepatitis B 
Virus 
Genotypes 
and Virological 
Response in 
694 Patients 
in Phase III 
Studies of 
Adefovir 
Dipivoxi. 
Gastroenterol
ogy 2003; 125: 
107-116.  


Retrospecti
ve analysis 


  


N= 694.  


 


 


 


Patients with chronic hepatitis B who took part in 
1 of 2 randomized double blinded placebo 
controlled phase III trial of adefovir dipivoxil (GS-
98-437 and GS-98-438and who received 
adefovir.  


 


Entry criteria and baseline characteristics 


Characteristic  GS-98-437 GS-98-438 


Entry criteria 


-HBeAg status 


-HBV DNA 
(log10copies/ml) 


-ALT (x ULN) 


 


Positive 


>=6 


 


1.2-10.0 


 


Negative 


>=5 


 


1.5-15.0 


Genotypes A,B,C,D,E,F,G 


 


Statistical analysis: 
Multivariable analysis of 
variance analyses were 
conducted, adjusting for 
baseline ALT and serum 
HBV DNA levels to 
determine the effect of 
different genotypes (n=269 
events); few details 


No Antiviral 
response 
defined as 
reduction in 
serum HBV 
DNA (log10 
copies/ml) 


 


 


None 
mentioned. 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 183 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


1
8


3
 


(min-max) 


Baseline characteristics  


 ITT patients (n) 511 184 


Male/female 74%/26% 83%/17% 


Genotypes 


-A 


-B 


-C 


-D 


-E 


-F 


-G 


 


29% 


20% 


36% 


11% 


<1% 


1% 


2% 


 


6% 


17% 


13% 


62% 


2% 


<1% 


0% 


Race 


-Asian 


-Caucasian 


-Black 


-Other 


 


59% 


36% 


3% 


1% 


 


30% 


66% 


3% 


0% 


Mean age (SD) 35 ±11.3 46 ±10 


Mean ALT (x ULN) 
±SD 


3.3 ±3.2 3.5 ±3.6 


Mean HBV DNA 
(log10 copies/ml) 
±SD 


8.2 ±0.9 6.9 ±0.9 


 


 


Results: 


For HBeAg positive patients, analysis of baseline serum HBV DNA levels revealed significant differences between genotypes (P<0.001); within the genotypes (A-D), 
genotype C was associated with significantly lower levels of serum HBV DNA than genotypes A, B and D (P<0.001). Genotype B was associated with signficantly lower 
levels of serum HBV DNA than genotype A (P<0.01). 


For HBeAg negative patients, there were significant differences in baseline serum HBV DNA levels between the genotypes (P=0.001); genotype D patients had higher 
mean levels of serum HBV DNA than genotypes A,B, C (P<0.01). No other differences were significant. 


 Genotype A (n=43) Genotype B (n=52) Genotype C (n=71) Genotype D (n=96) 
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Reduction in HBV DNA (log 
copies/ml at 6 months) 


Mean (SD) 


-3.58 (1.95) -3.42 (1.33) -3.65 (1.35) -3.68 (1.28) 


 


Multivariable analysis:  


For virological response after 48 weeks, (n=269 events), the analysis included 3 predictors – age, ALT levels and HBV DNA level plus genotypes A to G; i.e. ratio of 
events/covariates > 10. No odds ratios were reported, but the authors stated that there were no significant differences in antiviral response among the genotypes 
(P=0.931).  The analysis did not appear to allow for HBeAg seropositivity, but stated that there was equal antiviral efficacy in patients who were HBeAg positive and 
negative (p=0.503) 


 


Authors’ conclusion: Forty-eight weeks of adefovir therapy resulted in significant decreases in serum HBV DNA levels in patients regardless of HBV genotype, HBeAg 
status or race. 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up Outcome measures 


Source  


of  


funding 


Buti 2007. 
Viral genotype 
and baseline 
load predict 
the response 
to adefovir 
treatment in 
lamivudine-
resistant 
chronic 
hepatitis B 
patients. 
Journal of 
Hepatology 
47: 366-372. 


Retrospecti
ve analysis 
(collected 
from 
consecutiv
e patients 
files and 
virological 
records) 


 


  


N=54 


 


 


 


HBeAg-positive and negative patients with 
chronic hepatitis B and with lamivudine 
resistance confirmed by detection of mutations 
in the YMDD motif of the RNA dependent DNA 
polymerase gene of the virus (genotypic 
resistance), elevated serum HBV DNA levels (at 
least 4 logs and/or more  than 1 log elevation 
from the LAM on treatment nadir) and/or 
elevated serum HBV DNA levels (at least 4 logs 
and or more than 1 log elevation from the LAM 
on treatment nadir) and/or elevated ALT levels 
(>40IU/L). Patients were treated with adefovir 
either as monotherapy (10mg/day) or in 
combination with ongoing lamivudine (100 
mg/day).  


Genotype A versus D 


 


Multivariable Cox 
proportional hazards 
analysis conducted 
using 10 fixed 
covariates (n=38 
events for virological 
response). 


Only 6 patients had 
HBeAg loss. No 
further details given 
about the analyses 


no -Virological response 
defined as serum 
HBV DNA <104 
copies/ml within the 
first 12 months of 
treatment as well as 
during the on 
treatment follow up 
period.  


-HBeAg loss 


 


 


None 
mentione
d.  
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Setting:Department of Hepatology of the Vall 
d’Hebron University Hospital, Barcelona.   


 


Exclusion criteria: decompensated liver cirrhosis, 
hepatocellular carcinoma, liver transplant, 
received immunotsuppressive medication or if 
they had co-infections (HIV, HCV, HDV) or other 
concomitant liver diseases.  


 


Baseline characteristics of the study population 


Characteristic  N=54 


Male sex- no (%) 44 (81.5%) 


Age (yr) 


mean±SD  


51.1±12.1 


 BMI 25.6±3.4 


Lamivudine treatment 
duration (months) 


32.6±22.7 


 


ALT (IU/L) 113±67.2 


HBV DNA (log10 
copies/ml) 


6.98±1.28 


 


HBeAg positive (%) 25 (46.3% 


Genotype A/D/other) 23/29/2 


Cirrhosis 20 (37%) 


Treatment group 


-adefovir 


-adefovir +lamivudine 


 


28 (51.8%) 


26 (48.2%) 
 


 


Results: 
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Multivariable analysis:  


For virological response after 12 months, (n=38 events), the analysis included 10 predictors – age, BMI, duration of Lamividune therapy, baseline serum ALT levels and 
HBV DNA levels, gender, HBV genotype, HBeAg status, cirrhosis, treatment group (ADV monotherapy or ADV+Lam combination); i.e. ratio of events/covariates of 3.8 


 Genotype A versus D was not statistically significant on multivariable analysis; on univariate analysis HR 0.65 (95%CI 0.33 to 1.27); p=0.20 


 Gender male versus female: HR 0.20 (95%CI 0.05 to 0.76); p=0.018 


 HBeAg positive versus negative: HR 0.37 (95%CI 0.14 to 0.96); p=0.040 


 HBV DNA level: HR 0.65 (95%CI 0.45 to 0.95) per 1 log10 increase 


 


For HBeAg loss, there were only 6 events, which gives <<10 events/covariate and results are therefore to be disregarded. 


 


 


 


Authors’ conclusion: Genotype D HBV infection independently predict HBeAg loss.  


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Comparison of 
genotypes 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Hass 2009. 
Rapid HBV 
DNA decrease 
(week 12) is 
an important 
prognostic 
factor for first-
line treatment 
with adefovir 
depivoxil for 
chronic 
hepatitis B. J 
Gastroenterol 
44: 871-877.  


Retrospecti
ve analysis 


  


N=66 


 


 


 


Patients with chronic hepatitis B and elevated serum alanine 
transaminase (ALT) on at least two occasions, detectable 
baseline HBV DNA level (>= 2,000 UI/ml) and without 
decompensated liver chirrhosis as well as no prior antiviral 
or immunomodulatory treatment for CHB received adefovir 
(10mg daily) for 96 weeks. 69.7% were HBeAg negative.   


 


Baseline characteristics 


Characteristic  Genotype A  
(n=18) 


Genotype D 
(n=44) 


Genotype E  
(n=4) 


Gender (male 
%) 


63.1% 61.7% 25% 


Age (yr) 44.5±11.9 40.9±13.7 38±2 


Genotype A, D 
and E 


 


No 
multivariable 
analysis 
conducted 


No Biochemical 
response at 
the end of 
treatment 
(96 weeks) 


 


 


None 
mentioned. 
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mean±SD  


 ALT (U/L) 83±56 173±268 53±12 


Baseline viral 
load (I.E/ml) 


5.04x107 
(±10.8 x107) 


 


2.27x107 
(±6.83 x107) 


 


2.01x104 
(±3.8 x104) 


 


Evidence of 
cirrhosis 


16.6% 11.3% 25% 


HBeAg 
negative 


72.2% 68.2% 75% 


 


 


Results: 


 Genotype A (n=18) Genotype D (n=44) Genotype E (n=4) P value 


Biochemical response (at the end 
of 96 weeks of adefovir 
treatment) 


77.7% 47.7% 75% 0.1 


 


 


Authors’ conclusion: none related to genotype.  


 


 


E.6 Antiviral treatment 


E.6.1 Pharmacological therapies 


E.6.1.1 Monotherapies for HBeAg positive treatment-naïve adults with CHB infection 


Adefovir vs placebo 


Reference Study type 
Number 
of Patient characteristics Intervention 


Compariso
n 


Length of 
follow-up 


Outcome 
measures Source  
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patients  of  


funding 


Marcellin 
2003  


RCT  


Central 
randomisat
ion. 
Stratified 
according 
to seven 
geographic 
regions. 
Permuted 
blocks 
(with a 
block size 
of 6) were 
used in 
each 
stratum. 


 


Double 
blind. 


 


 


n=338 
(10mg vs 
placebo 
arms 
only) 


 


 


Patients with chronic hepatitis B who were 
positive for hepatitis B e antigen (HBeAg +ve)   


Setting: Multi centre (78 centres in North 
America, Europe, Australia and South-East Asia) 


 


Inclusion:  


Male and female patients 16 to 65 years of age 
who had hepatitis B e antigen-positive chronic 
hepatitis B and compensated liver disease were 
eligible for the study. Chronic hepatitis B was 
defined by the presence of serum hepatitis B 
surface antigen for at least 6 months, a serum 
HBV DNA level of at least 1 million copies per 
millilitre, and a serum alanine aminotransferase 
level that was 1.2 to 10 times the upper limit of 
the normal range. Patients were required to 
have a prothrombin time that was no more than 
one second above the normal range, a serum 
albumin level of at least3g per decilitre, a total 
bilirubin level of no more than 2.5 mg per 
decilitre, a serum creatinine level of no more 
than 1.5 mg per decilitre, and an adequate blood 
count. Women of childbearing potential were 
eligible if they had a negative pregnancy test and 
were using effective contraception. 


 


Exclusion:  


Co-existing serious medical or psychiatric illness; 
immune globulin, interferon, or other immune-
or cytokine based therapies with possible activity 
against HBV disease within 6 months before 
screening; organ or bone marrow 


Adefovir 
dipivoxil 10 
mg for 48 
weeks  


(n=172 
randomised; 
171 baseline 
data; 168 
had final 
histological 
data) 


 


Third arm: 
Adefovir 
dipivoxil 30 
mg for 48 
weeks  


(n=173 
randomised; 
173 baseline 
data; 165 
final 
histological 
data) – not 
statndard 
dose so not 
data 
extracted 


 


 


Placebo for 
48 weeks 
(n=170 
randomise
d; 167 
baseline 
data; 161 
final 
histological 
data) 


Week 48 
(end of 
treatment) 


Log reduction 
of serum HBV 
DNA levels. 


 


Proportion of 
patients with 
undetectable 
levels of HBV 
DNA (lower 
limit of 
detection 400 
copies/mL) 


 


change in ALT 
and % 
patients with 
ALT 
normalisation 


 


% patients 
with loss or 
seroconversio
n of HBeAg 


 


% patients 
with histologic 
improvement 
(defined as a 
reduction of 
at least two 
points in the 
Knodell 


Gilead 
sciences  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 189 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


1
8


9
 


transplantation; recent treatment with systemic 
corticosteroids, immunosuppressants, or 
chemotherapeutic agents ; a serum alpha-
fetoprotein level of at least 50ng per millilitre; 
evidence of a hepatic mass; liver disease that 
was not due to hepatitis B; prior therapy for 
more than 12 weeks with a nucleoside or 
nucleotide analogue with activity against HBV; 
and seropositivity for HIV or hepatitis C or D 
virus.  


Baseline characteristics 


Characteristic  Placebo 
(n=167) 


Adefovir 
10 mg 
(n=171) 


Age-yr (mean 
±SD) 


37±11.8 34±11.2 


Male sex- n (%) 119 (71) 130 (76) 


Alanine 
aminotransferas
e (mean ±SD) 
U/litre 


139±131 139±154 


HBV DNA-log 
copies/ml (mean 
±SD)  


8.12±0.8
9 


 


8.25±0.9
0 


 


Total Knodell 
score (mean 
±SD)  


9.65±3.4
5 


9.01±3.3
3 


Knodell 
necroinflammat
ory score (mean 
±SD)  


7.83±2.8
9 


7.37±2.7
5 


Knodell fibrosis 
score (mean 


1.83±1.1
2 


1.64±1.0
9 


necroinflamm
atory score 
with no 
concurrent 
worsening of 
the Knodell 
necrosis score 
48 weeks after 
baseline) 
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±SD)  
 


Effect size (week 48)* 


 Adefovir 10 mg 


n=171 


Placebo 


n=167 


Change in serum HBV DNA –log copies/ml  


mean±SD 


-3.57±1.64 p<0.001 vs. placebo 


 


-0.98±1.32 


 


Patients with  undetectable HBV DNA (<400 
copies/mL) – n (%) 


36/171 (21%) 0 (0%) 


HBeAg seroconversion**- n /total n (%). 20/171 (12), p<0.049 vs. placebo 9/161 (6) 


HBeAg loss- n/total n.(%) 41/171 (24), p<0.001 vs. palcebo 17/161 (11) 


Normalisation of ALT - n/total n (%) 81/168 (48), p<0.001 vs. placebo 26/164 (16) 


Histologic improvement – n (%) 89/168 (53) 41/161 (25) 


Resistance 0 0 


Discontinuation of the study prematurely due 
to adverse events (%)*** 


2% <1% 


*the number of patients is the number with assessable liver-biopsy specimens at baseline and week 48.  


**seroconversion was defined as loss of HBeAg and concurrent gain of antibody against HBeAg at 48 weeks.  


***these events included increased alanine aminotransferase or aspartate aminotransferase levels, weight loss, and rash in the 10 mg group; nausea, abdominal pain, 
headache, Fanconi-like syndrome, amblyopia and myocardial infarction in the 30 mg group; and nausea in the placebo group.  


Authors’ conclusion:  


In patients with HBeAg-positive chronic hepatitis B, 48 weeks of 10 mg or 30 mg of adefovir dipivoxil per day resulted in histologic liver improvement, reduced serum 
HBV DNA and alanine aminotransferase levels, and increased the rates of HBeAg seroconversion. The 10 mg dose has a favourable risk-benefit profile for long-term 
treatment. No adefovir-associated resistance mutations were identified in the HBV DNA polymerase gene.  


 


NOTE: Treatment naïve and previously treated with IFN (24% patients; percentage in each group not stated). 


Sample size calculation: the study was designed to enrol 166 patients per group, with 90% power to detect an absolute different of 20% (50% vs. 30%) between the 
group given 10mg of ADV and the placebo group, assuming that 25% of patients would have missing biopsy specimens that would be considered treatment failures and 
that 8% of patients would have missing baseline biopsy specimens, on the basis of a 2-sided type I error rate of 0.05. 


The study had 79% power to detect an absolute difference of 10% (16% vs 6%) in seroconversion rate between the groups, assuming that 10% patients would have 
missing values (which were counted as treatment failures).  


Patients with missing or unassessable data at 48 weeks were considered not to have had responses. 
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Reference Study type 


Numbe
r of 
patient
s 


Patient characteristics 


 
Interventio
n 


Compariso
n 


Length of 
follow-up Outcome measures 


Source  


of  


fundin
g 


Tseng 2009a. 
HBV DNA level 
as an 
important 
determinant 
of E antigen 
seroconversio
n of CHB 
during 
adefovir 
dipivoxil 
therapy. 


RCT 


 


Phase III 
randomised 
controlled trial 


 


Randomisation
: centrally 
randomised 
1:1:1  


 


Retrospective 
analysis of a 
small subset of 
patients from a 
RCT (Marcellin, 
2003) 


 


 52 


 


 


 


HBeAg positive 


 


Inclusion: male and female, 16 to 65 years old 
with HBsAg for at least 6 months, HBeAg 
positive, serum HBV DNA ≥10


6
 copies/mL, ALT 


levels around 1.2 to 10 times ULN 


 


Setting: Taiwan 


 


Exclusion: Coinfection with Hep C or D virus 
or HIV infection; prior therapy for more than 
12 weeks with a nucleos(t)ide analogue; 
recent treatment with IFN, systemic steroid, 
immunosuppressants, or chemotherapeutic 
agents; a serum alpha-fetoprotein level of at 
least 50ng/ml; evidence of liver mass; and/or 
decompensated liver disease 


 


Baseline characteristics 


 ADV 
(n=33
) 


Placeb
o 
(n=19) 


P value 


Mean age 
(SD) 


30.61 
(8.33) 


33.45 
(9.56) 


NS 


Mean BMI 23.42 22.33 NS 


Adefovir 


10mg/day 
or 
30mg/day*  


(n=33) 


 


Total 
duration of 
treatment: 
1 year 


 


*two ADV 
groups have 
been 
pooled into 
a single ADV 
group 


 


 


Placebo 


(n=19) 


 


Total 
duration of 
treatment: 
1 year 


Post 
treatmen
t at 1 
year 


 HBV DNA (<10
5
 


copies/ml) HBV DNA 
was quantified by 
PCR assay using 
Roche Amplicor HBV 
Monitor PCR assay 
with a lower limit of 
detection of 400 
copies/mL 


 


HBeAg 
seroconversion 
(HBeAg clearance 
and anti-HBe 
development)HBsAg
, HBeAg and anti-
HbE were detected 
by using a 
commercial kit 
(Abott laboratories) 


 


 


Not 
stated 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 192 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


1
9


2
 


(SD) (3.33) (2.09) 


Male/female
, n 


26/7 8/11 p=0.00
7 


Mean serum 
HBV DNA 
(SD), log10 
copies/ml 


8.13 
(0.75) 


7.87 
(0.80) 


NS 


Mean serum 
ALT (SD), 
ULN 


3.45 
(5.01) 


2.92 
(2.52) 


NS 


Genotype  


B/C, n 


18/15 8/11 NS 


 Mean HAI 
grade (SD) 


6.24 
(3.45) 


6.89 
(3.02) 


NS 


Mean HAI 
fibrosis (SD) 


1.55 
(1.18) 


1.68 
(1.06) 


NS 


Cirrhosis, 
yes/no 


2/31 1/18 NS 


 


 


Effect size 


Notes: This is a retrospective analysis of a small subgroup of patients from a RCT (Marcellin 2003). Baseline factors such as HBV DNA, ALT, gender, age, etc were explored 
as explanatory variables using multivariate logistic regression. Factors which have been well characterised as independent determinants for the prognosis of CHB 
infection were treated as potential confounders. The authors report univariate and multivariate analyses predicting the endpoints of a) HBeAg seroconversion and b) 
HBV DNA < 10


5
 copies/mL. However, as they only analysed 52 patients of the original 388 (not stated why they did not use the entire sample; all results should be 


interpreted with caution due to potential bias introduced by only using 13% of the potential data), there was no significant difference in outcome between the 
treatment and control groups used here (HBeAg seroconversion 21.2% adefovir and 26.3% placebo). 


Factors which significantly predicted HBeAg seroconversion in multivariate analysis: baseline HBV DNA (log copies/mL): OR 0.04 (95% CI 0.01 to 0.44), p=0.010. 


Factors which significantly predicted HBV DNA < 10
5
 copies/mL in multivariate analysis: baseline HBV DNA (log copies/mL): OR 0.12 (0.03 to 0.50), p=0.004; treatment 


(yes vs. no): OR 90.03 (6.47 to 1252.38 [note very wide CI]), p=0.001 


 


Authors’ conclusion: Low pre-treatment HBV DNA level is predictive of HBeAg seroconversion in patients treated with Adefovir or placebo. Adefovir may provide 
additional benefits for HBeAg seroconversion in patients with pre-treatment HBV DNA levels between 10


7
 and 10


8
 copies/ml.  Profound early HBV DNA reduction may 
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contribute to HBeAg seroconversion. 


 


 


 


 


Lamivudine vs placebo 


Reference Study type 


Patient characteristics 


 Intervention Comparison 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Dienstag 
1999 


Double 
blinded 
multicentre 
RCT  


 


 


Randomisatio
n and 
allocation 
concealment 
not reported. 


 


 


 


Previously untreated HBeAg positive patients with 
chronic hepatitis B 


Inclusion: Patients over 18 years of age with 
detectable serum hepatitis B surface antigen (HBsAg) 
for at least 6 months, serum hepatitis B e antigen 
(HBeAg) for at least one month, and serum alanine 
aminotransferase levels that were 1.3 to 10 times the 
upper limit of the normal range for at least 3 months. 
Patients also had to have evidence of chronic 
hepatitis on liver biopsy and detectable levels of 
serum HBV DNA according to a hybridisation  -assay 
(limit of detection was approximately 1.6pg per 
millilitre).  


Setting: 34 U.S. centres 


Exclusion: Pregnant/breastfeeding women, patients 
with previous antiviral treatment for hepatitis B; 
treatment with antiviral agents, immunomodulatory 
drugs, or corticosteroids within 6 months before the 
study began; bilirubin level >2.5mg/dL, prothrombin 
>3s longer than normal, albumin <3.5g/dL, history of 
ascities, variceal haemorrhage, hepatic 
encephalopathy, coninfection with hepatitis C, D or 
HIV, nuclear antibody titre >1:160, creatinine 
>1.5mg/dL, Hb <11g/dL, white cell count 


Lamivudine 
100 mg once 
daily orally for 
52 weeks. 
(n=66) 


 


No losses to 
follow up.  


Placebo  once 
daily for 52 
weeks (n=71) 


 


No losses to 
follow up. 


52 weeks 
treatment 
+ 16 
weeks 
follow up  


% of patients 
with 
undetectable 
HBV DNA (by 
Abbot assay-
threshold not 
reported) 


 


 HBeAg 
seroconversion 


 


HBeAg loss 


 


ALT 
normalization 


 


HBsAg loss 


 


Adverse events 


 


Primary: 
Histologic 


Glaxo 
Wellcome, 
the 
Hepatitis 
Research 
Fund of 
Massachuse
tts General 
hospital 
and a 
Clinical 
Research 
Center 
grant from 
the 
National 
Institutes of 
Health.  
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<3000/mm
3
, neutrophils <1500/mm


3
, platelets 


<100,000/mm
3
 or the presence of confounding 


medical illness or other types of liver disease.  


Baseline characteristics 


Characteristic  Lamivudine 
(n=66) 


Placebo 
(n=71) 


Age (yr) median  40 38 


Male sex (%)  86 80 


White 


Asian 


Black 


Other/unknown 


59% 


24% 


15% 


2% 


56% 


17% 


18% 


9% 


Histologic Activity 
Index score median 
(range) 


10 (0-15) 11 (3-17) 


Serum HBV DNA 
(pg/ml) median 
(range)* 


102.2 (0.8-
1753) 


56.5 (0.8-
653) 


Serum alanine 
aminotransferase 
level (U/litre)  


125 (46-401) 135 (33-
592) 


*serum levels of HBV DNA were higher in the 
lamivudine group at baseline.  


improvement 
(reduction of at 
least 2 points on 
the Histologic 
Activity Index; 
range 0 [normal] 
to 22 [most 
severe 
abnormalities]) 


 


Incidence of 
genotypic YMDD 
mutation 


Effect size 


Outcomes Lamivudine group 
(n=66) 


Placebo group 
(n=71) 


p-value 


Outcomes (end of 52 week treatment)  


% of patients with undetectable HBV DNA 28/63 (44%) 11/69 (16%) p<0.001 


HBe Ag seroconversion 11/63 (17%) 4/69 (6%) P=0.04 


Loss of serum HBeAg  21/66 (32%) 8/71 (11%) P=0.003 


Histologic improvement (no. of patients with reduction of at least 2 points in the Histologic 34/66 (52%)  16/71 (23%) P<0.001 
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Activity Index) 


Normalization of ALT levels 27/66 (41%) 5/68 (7%) p<0.001 


Incidence of genotypic YMDD mutation 14/44 (32) not tested  


Outcomes (16 week follow up)  


HBe Ag seroconversion  11/63 (17%)  6/69 (9%) not reported 


Loss of serum HBe Ag  19/66 (29%) 11/71 (15%) not reported 


Loss of serum HBsAg  1/66 (2%) 0/71 (0%) not reported 


Undetectable HBV DNA ((1.6pg/mL) 17/52 (33%) 16/53 (30%) not reported 


Authors’ conclusion:  


In US patients with previously untreated chronic hepatitis B, one year of lamivudine therapy had favourable effects on histologic, virologic and biochemical features of 
the disease and was well tolerated. HBeAg responses were usually sustained after treatment. 


 


Reference Study type 


Numb
er of 
patien
ts 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Yao 1999, 
Yao 2000, 
Yao 2002, 
Yao 2004 
(same 
patients) 


Multicentre 
double blind-
RCT for 12 
weeks, then 
all 
participants in 
lamivudine for 
104 weeks.  


 


-
randomization 
method; 
unclear 


- blinding; 
unclear 


N=429 


 


 


Inclusion: HBeAg positive, HbsAg positive and HBV 
DNA positive patients in the 6 months before 
screening aged 16-65 years who had ALT 
concentrations <10 x normal ULN. 


Setting: China 


Exclusion: decompensated liver disease (bilirubin >2.5 
x ULN, prothrombin time prolonged >3s, albumin < 
reference range, history of ascites, variceal 
haemorrhage and hepatic encephalopathy), 
coinfection with hep C, delta or HIV, use of antiviral or 
cytotoxic or corticosteroids or immunomodulators 
within the last 6 months, evidence of autoimmune or 
hereditary liver disease, bone marrow suppression, 
creatinine >1.5 x ULN, serious concurrent illness, 
alcoholism, drug abuse, history of hypersensitivity to 
nucleoside analogues, pregnant/lactating women, 


Lamivudine 
(100mg/day) 
(n=322) 


 


Total 
duration of 
treatment: 
12 weeks 


 


Loss to 
follow 
up/reasons: 
9 (loss to 
follow up or 
personal 


Placebo 


(n=107) 


 


 


Total 
duration of 
treatment: 
12 weeks 


 


Loss to 
follow 
up/reasons: 
2 (loss to 
follow up or 
personal 


Differen
t follow 
ups in 
Yao 
2000, 
2002, 
2004  


1) % with  
undetectable 
HBV DNA 
(<1.6pg/ml – 
the lower limit 
of detection 
measured by 
Genostics 
assay) 


2)% with ALT 
normalisation 
(threshold) 


3)% with HBeAg 
seroconversion 


4) loss of 


GlaxoW
ellcome 
China 
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-allocation 
concealment; 
unclear 


 


women of childbearing potential not using effective 
contraceptive measure. 


Baseline characteristics 


 Lamivudine 
(n=322) 


Placebo 
(n=107) 


Age 
(mean(SD)) 
in years 


32.2 (10.3) 30.8 
(9.1) 


Sex (% men) 239/322 
(74%) 


74/107 
(69%) 


Serum HBV 
DNA (mean 
(SD)), pg/ml 


96.9 (109.5) 91.9 
(116.5) 


Serum ALT 
(mean (SD)), 
x ULN 


1.7 (2) 1.5 (1.3) 


 


reasons; 
none due to 
adverse 
events) 


reasons; 
none due to 
adverse 
events) 


HBeAg 


5) Adverse 
events 


Effect size  


Post-treatment (end of 12 weeks) Lamivudine (100mg/day)  (n=293) Placebo 


(n=99) 


p value 


% with undetectable HBV DNA 270/293 (92.2%) 14/99 (14.1%) P<0.001 


Incidence of resistance Not reported Not reported  


% with ALT normalisation  91/151 (60.3%) 14/51 (27.5%) p<0.01 


HBeAg loss 23/284 (8.1%) 5/94 (5/3%) NS 


% with HBeAg seroconversion  29/284 (10.2%)  6/94 (6.4%) NS 


% with HBsAg seroconversion  15/293 (5.3%) 4/99 (4.3%) not stated 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported -- 


% withdrawn due to adverse events None   


 


Authors’ conclusion: Lamivudine 100mg daily is very effective in the inhibition of HBV replication indicated by the rapid loss of serum HBV DNA and often accompanied 
by a decrease of serum ALT levels. Lamivudine is well tolerated without severe adverse events during treatment.  
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Reference Study type Numbe
r of 
patient
s 


Patient characteristics 


 


Interventio
n 


Compariso
n 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


 Lai 1998  RCT-
double 
blinded 


 


Randomis
ation 
details not 
reported. 


 


Allocation 
concealme
nt unclear. 


 


 


 


 


N=358 HBeAg (+) Chinese patients with chronic hepatitis B. 


Inclusion: Males and females 16 to 70 years old, with 
detectable HBsAg and HBeAg in serum at the time of 
screening and for at least the previous 6 months, serum 
HBV DNA levels of at least 5pg per millilitre, and alanine 
aminotransferase levels that were less than 10 times the 
upper limit of normal at screening and for at least the 
previous 3 months. 


Exclusion: Patients were excluded if they had hepatitis C 
or D or HIV infection; decompensated liver disease; or 
evidence of autoimmune hepatitis (defined as an anti-
nuclear titre higher than 1:160). Patients were also 
excluded if they had received an investigational drug 
within 30 days before enrolment; any systemic antiviral 
therapy, immunomodulators, cytotoxic agents, or 
corticosteroid within 6 months; or lamivudine within 3 
months.  


 


Baseline characteristics 


Characteristic  Placebo 
(n=72) 


Lamivudin
e 25 mg 
(n=142) 


Lamivudin
e 100 mg 
(n=143) 


Age (yr) median 29 33 31 


Male sex (%) 72 73 74 


Abnormal 50 (69) 98 (69) 95 (66) 


 


100 mg of 
lamivudine 
orally once 
daily 12 
months 
(n=143) 


 


25 mg of 
lamivudine 
orally once 
daily  for 
12 months  
(n=142) – 
not 
standard 
dose 


 


No losses 
to follow 
up. 


 


 


 


 


Placebo 
orally once 
daily  for 
12 months  


(n=73)  


1 patient 
wasfound 
to be 
ineligible.. 


52 weeks 
of 
treatmen
t 


% of patients 
with 
undetectable 
HBV DNA 
(Abbott 
solution-
hybridization 
assay; lower 
limit of 
detection 
1.6pg/mL) 


 


HBeAg 
seroconversio
n 


 


Normalizatio
n of ALT 
levels 


 


Resistance 
(genotypic 
mutation) 
YMDD 


 


Supported 
by Glaxo 
Wellcome 
Research 
and 
Developme
nt  
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alanine 
aminotransfera
se levels –no 
(%) 


Positive for 
HBeAg- no (%) 


71 (99) 


 


142 (100) 143 (100) 


Positive for 
HbsAg-no (%) 


72 (100) 142 (100) 143 (100) 


Positive for HBV 
DNA- no (%) 


70 (97) 135 (95) 140 (98) 


Serum HBV 
DNA –pg/ml 
(mean±SD), 
log10 


1.85±0.6
3 


1.67±0.62 
p=0.04 vs. 
placebo 


1.80±0.54 


 


 


 


 


 


 


 


 


 


 


 


Histologic 
improvement 


 


Effect size 


Outcomes (end of 52 week treatment)  Placebo (N=72) Lamivudine 25 mg 
(N=142)  


Not standard dose 


Lamivudine 100 mg 
(N=143)  


Standard dose 


p-value  


% of patients with undetectable HBV DNA 
(<1.6pg/ml) on at least one occasion during 
treatment 


23% (16/70) 73% (98/135) 96%  (134/140) P<0.001 for both comparisons 


HBeAg seroconversion and undetectable HBV 
DNA 


3/70 (4)  17/135 (13) 22/140 (16) P=0.02 for comparison between 100mg and 
placebo 


Normalization of ALT levels – no (%) 12/50 (24%) 64/98 (65%) 68/95 (72%) P<0.001 for either dose of lamivudine as 
compared with placebo. 


Histologic improvement – no (%) 18/72 (25) 70/142 (49) 80/143 (56) P≤0.001 for either dose of lamivudine as 
compared with placebo. 


Incidence of genotypic YMDD mutation that 
confer a reduced sensitivity to lamivudine – 
no (%) 


0 (0) 40 (14)  
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Genotypic mutations 


Analysis of HBV mutations during lamivudine therapy was undertaken with serum samples obtained from 335 patients at week 52. The incidence of genotypic mutations 
in the YMDD locus that confer a reduced sensitivity to lamivudine was 14% in both lamivudine groups (mixed wild-type and mutant HBV, 9%; mutant HBV alone, 5%). 
These mutations were not detected in any patients in the placebo group. In the patients with YMDD mutations, HBV DNA and alanine aminotransferase levels did begin 
to rise but did not reach baseline levels by week 52. YMDD mutations were not associated with a decreased histologic response. 


 


Notes: Baseline HBV DNA higher in placebo group than lamivudine 25mg group (p=0.04) but inclusion of baseline HBV DNA levels in logistic reression analysis of 
histologic responses did not affect results. 


 


Authors’ conclusion:  


In a one-year study, lamivudine was associated with substantial histologic improvement in many patients with chronic hepatitis B. A daily dose of 100 mg was more 
effective than a daily dose of 25 mg. 


 


Reference Study type 


Numbe
r of 
patient
s 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Schiff 
2003  


RCT 


 


Multi centre, 
multinational 
(62 centres in 
11 countries) 


 


Computer 
generated 
randomisatio
n. 


 


Partially 
blinded  (all 
blinded until 


N=238 


 


 


In adult patients with hepatitis B e antigen 
(HBeAg) positive chronic hepatitis B who 
had failed interferon therapy previously  


Inclusion: Eligible patients ≥16 years, had 
HBsAg > 6 months, HBeAg, hybridisation-
assay detectable HBV DNA, ALT ≥1.3 x the 
upper limit of normal, histologic chronic 
hepatitis, and previous treatment with 
≥240 million units of IFN; IFN must have 
been completed ≥ 6 months earlier, and 
patients must have failed IFN for lack of 
efficacy, not intolerance. Other inclusion 
and exclusion criteriawere identical to 
those in previous western lamivudine trials 
(referenced to Dienstag 1999 and Schalm 
2000) 


Lamivudine 
100 mg/day 
orally for 52 
weeks  
(LAM:n=119; 
110 
completed: 
withdrawals 
due to AE: 1, 
lost to follow 
up: 2, lack of 
efficacy: 2, 
other 
reasons: 4)  


 


Third arm 


Placebo 
orally once 
daily for 52 
weeks 
(n=56; 46 
completed
; 
withdrawal
s due to 
AE: 4, lost 
to follow 
up: 3, lack 
of efficacy: 
1, other 
reasons: 2) 


 Week 52 
(end of 
treatment) 
plus 16 week 
post-
treatment 
follow up 
(those who 
had HBeAg 
seroconversio
n stopped 
treatment at 
week 52; 
those who 
had not in the 
LAM group 


Primary: 
histological 
improvement (≥2 
point reduction 
in HAI) 


 


HBV DNA 
(measured by 
solution 
hybridisation 
assay, Abbott, 
lower limit of 
detection 
1.6pg/mL in US 
labs and 
3.0pg/mL in 


Hepatitis 
Research 
Fund of the 
Massachuset
ts General 
Hospital; 
Clinical 
Research 
Centre grant 
from the 
National 
Institutes of 
Health; 
Mildred 
Gabron 
Research 
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week 8; IFN 
was open 
label; 
Lamivudine 
vs. placebo 
remained 
blinded 
throughout) 


 


 


 


Baseline characteristics 


Characteristi
c  


LAM 
(n=119
) 


Placeb
o 
(n=56) 


Lam + 
IFN 
(n=63
) 


Age 
(median, 
years) 
(range) 


37 (15-
70) 


35 (18-
64) 


37 
(19-
76) 


Gender 
(male %) 


83 88 71 


Ethnicity (%) 


White 


Asian 


Other 


 


 


78 


9 


13 


 


 


88 


5 


7 


 


 


83 


8 


10 


Median 
(range) HBV 
DNA (pg/ml) 


111 
(UD*-
1668) 


80 
(UD-
1150) 


92 
(UD-
711) 


HBeAg 
positive n 
(%) 


116 
(98) 


54 (96) 63 
(100) 


HBsAg 
positive n 
(%) 


119 
(100) 


56 
(100) 


63 
(100) 


Median 
(range) 
ALT/ULN** 


2.8 
(0.9-
23.4) 


2.2 
(0.8-
14.4) 


2.3 
(1.0-
17.3) 


HAI 
score***  


10 (1-
17) 


10 (3-
16) 


10 (2-
16) 


Cirrhosis  
(%) 


19 22 17 


comparing 
lamivudine 
100mg daily 
for 24 weeks: 
1


st
 8 weeks 


alone then 
adding 
interferon α 
2b 10MU 
subcutaneous
ly three times 
a week for 16 
weeks (n=63; 
53 completed; 
withdrawals 
due to AE: 1, 
lost to follow 
up: 5, lack of 
efficacy: 0, 
other 
reasons: 4) 


were re-
randomised 
to continue 
LAM or 
switch to 
placebo; 
those who 
had not 
seroconverte
d in the 
placebo 
group 
continued 
placebo) Only 
data to week 
52 usable 
here 


 


European labs) 


 


Improvement in 
necroinflammato
ry activity 


 


Worsening of 
fibrosis 


 


 


HBeAg loss 


 


HBsAg loss 


 


HBeAg 
seroconversion 
(defined as loss 
of HBeAg, loss of 
detectable HBV 
DNA, and 
acquisition of 
anti-HBe) 


 


HBsAg 
seroconversion  


 


ALT responses 
(normal at 2 visits 
≥7 days apart) 


 


YMDD variant 


 


Safety 


Fund; Betty 
and Newell 
Hale 
Research 
Fund of the 
Massachuset
ts General 
Hospital.  
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*Undetectable 


**Upper limit of normal  


***Histologic Activity Index 


assessments 


 


Effect size 


Outcomes (week 52) Lamivudine+IFN (n=63) Lamivudine (n=119) Placebo (n=56) p-value 


Histological response (≥2 point reduction in HAI) 20/63 (32%) 62/119 (52%),  14/56 (25%) p=0.002 LAM vs, placebo p=0.01 
LAM + IFN vs. LAM only, NS LAM + 
IFN vs. placebo 


Improvement in necroinflammatory activity 21/63 (33%) 63/119 (53%) 16/56 (29%) P=0.01 for both comparisons 


Worsening of fibrosis 8/63 (13%) 4/119 (3%) 3/56 (5%) P=ns for lamivudine vs. placebo 
and p=0.017 for lamivudine vs. 
Lamivudine+IFN 


HBeAg seroconversion 7/57 (12%) 19/108 (18%) 7/53 (13%) NS 


HBeAg loss  13/63 (21%) 38/116 (33%) 7/54 (13%) P=0.01 for lamivudine vs. placebo  


HBV response during treatment (undetectable HBV DNA in 
hybridisation assay at 2 visits ≥7 days apart) 


56/57 (98%) 102/110 (93%) 23/54 (43%)  


Sustained HBV DNA responses (as above and maintained 
subsequently with no two consecutive detectable HBV DNA 
and undetectable HBV DNA at 52 weeks) 


13/57 (23%) 60/110 (55%) 9/54 (17%) P<0.001  for lamivudine vs. 
placebo and p=0.002 for 
lamivudine vs. Lamivudine+IFN 


Undetectable HBV DNA by PCR  26/48 (54%) (week 24) 34/99 (34%) at 52 
weeks 


8/47 (17%) at 52 
weeks 


Not reported 


HBsAg loss 4/63 (6%) 2/119 (2%) Not reported not reported 


Sustained ALT responses through week 52 11/62 (18%) 51/115 (44%) 8/54 (15%) P<0.001 for lamivudine vs. placebo 
and p=0.005 for lamivudine vs. 
Lamivudine+IFN 


YMDD variant virus none (denominator not 
stated) 


27/99 (27%) none 
(denominator 
not stated) 


not stated 


 


Adverse events : 
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The safety profile of lamivudine was similar to that of placebo. The proportion of patients experiencing adverse events was greatest in Lamivudine+IFN, reflecting 
interferon side effects. 


45 serious adverse events were reported in 24 patients; 32/45 (71%) were judged by investigators as unrelated/unlikely to be related to study treatment. Among events 
considered attributable/possibly attributable to study medication, no difference in pattern occurred between lamivudine and placebo recipients.  


Authors’ conclusion:  


Lamivudine for 52 weeks is as effective in interferon nonresponders as in previously reported treatment naïve patients; however, a combination of lamivudine for 24 
weeks and interferon for 16 weeks was not effective in this population.  


  


 


E.6.1.2 Lamivudine vs placebo (advanced fibrosis or cirrhosis but not decompensation) 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Liaw 
2004 


 RCT  


 


Randomisatio
n method: 
unclear 


 


Blinding:  


Partially 
double blind 
(see Notes 
section) 


 


Allocation 
concealment: 
centrally 


 N= 651 


 


 


 


Largely HBeAg (+) (58%) patients with 
histologically confirmed cirrhosis or advanced 
fibrosis (98% Asian) (without evidence of liver 
decompensation) 


 


Inclusion: over 16y with CHB with at least 6 
months HBeAg positivity; HBeAg positive or 
negative with detectable HBV DNA at screening, 
had had a liver biopsy showing an Ishak fibrosis 
score of at least 4 at screening or during the 
previous 2 years.  


 


Setting: multicentre international (41 sites) 


 


Exclusion: evidence of HCC (suspicious foci on 


LAM 


(100mg/day) 


(n=436) 


 


 


Median 
duration of 
treatment: 
32.4 months* 


 


*71% patients 
had received 
study 
medication 
for at least 30 


Placebo 


 


(n=215) 


 


 


Median 
duration of 
treatment: 
32.4 
months* 


 


 


Did not 
specify no. 


 


24-30 
months 
post 
treatment 


 


 


* Study 
was 
terminated 
after a 
median 
duration of 
treatment 
of 32.4 


Time to 
disease 
progression 
(decompensat
ion,  
hepatocellular 
carcinoma 
(HCC), 
spontaneous 
bacterial 
peritonitis, 
bleeding 
gastro-
oesophageal 
varices, death 
related to 


GSK (Data 
were 
collected 
by the 
investigat
ors and 
analysed 
by GSK) 
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randomised 


 


Sample size 
calculation 
reported: 240 
endpoints 
required  to 
detect a 
difference 
from 20% to 
13.3% in the 
annual rate of 
disease 
progression 
for 90% 
power with 
2:1 
assignment 
and a 25% 
drop out rate 
over 5 years 
giving a 
sample size of 
600 


 


ITT analysis 


 


 


hepatic ultrasonography at screening or a rising 
serum level of alpha-fetoprotein), serum ALT >10 
x ULN, any evidence of liver decompensation, 
autoimmune hepatitis, coinfection with HCV or 
HDV or HIV, other serious concurrent illness, 
pancreatic amylase or lipase levels >2 x ULN, 
elevated serum creatinine level, a haemoglobin 
level of <8g/dL, WBC count <1500 per cubic mm, 
a platelet count of <50,000 per cubic mm, 
treatment with immunomodulatory or chronic AV 
therapy within the 6 months before screening, 
treatment with any investigational drug within 
the 30 days before study began, or any previous 
treatment with LAM; pregnant women. 


 


Baseline characteristics 


 LAM (n=436) Placebo 


(n=215) 


Median age, 
years (range) 


43 (17-74) 44 (22-71) 


Male, n (%)  370 (85) 182 (85) 


Asian, n (%) 426 (98) 


 


210 (98) 


 


Median HBV 
DNA (mEq/ml) 
(range) 


11.7 (<0.7-
109,800) 


21.5 (<0.7-
4234) 


Median ALT 
(U/L) (range) 


70 (14-959) 68 (7-821) 


HBeAg positive, 
n (%) 


 


252 (58) 


 


124 (58) 


Child- Pugh 
score, n (%) 


5 


 


 


 


 


months when 
the study was 
terminated. 


 


Lost to follow 
up/ reasons: 


Not stated 


 


The evidence 
for each end 
point was 
reviewed and 
confirmed by 
a blinded 
clinical end-
points 
committee 
composed of 
3 
internationall
y recognised 
hepatologists. 


 


 


of patients 
in placebo 
group 
received 
open-label 
LAM. 


 


 


months 
due to a 
sig. 
difference 
between 
treatment 
groups in 
the 
number of 
end points 
reached. 


liver disease) 


 


Mortality 


 


≥ 2 points 
increase in 
Child-Pugh 
score  


 


Incidence of 
resistance 
(YMDD 
mutation) 
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6 


≥7 


 


341 (78) 


75(17) 


20 (5) 


 


156 (73) 


41 (19) 


18 (8) 


Ishak fibrosis 
score, n (%) 


4 


5 


6 


 


 


176 (40) 


127 (29) 


133 (31) 


 


 


76 (35) 


55 (26) 


84 (39) 


Median alpha-
fetoprotein 
(µg/l) (range) 


8.6 (0.7-600) 9.8 (1.2-298) 


ALT >1 x ULN, n 
(%) 


338 (78) 


 


171 (80) 


 
 


 


Effect size (ITT analysis) 


 


Outcomes assessed at end of follow up LAM (n=436) Placebo (n=215) 


Increase in the Child-Pugh score, n (%)  15/436 (3.4) 19/215 (8.8) 


Incidence of HCC, n/N (%) 17 (3.9) 16 (7.4) 


Mortality (during double blind phase*), n 
(%) 


2 unclear (4 died but unclear 
when) 


Resistance (YMDD mutations), n (%)  209/430 (49) 11/214 (5) 


*9 patients died while they were receiving LAM, 7 during open-label treatment with LAM, and 7 died during follow up after treatment.Two patients in LAM died during 
double blind therapy (1 died from pre-existing lymphoma; 1 died after a MI). 14 deaths were attributed to HCC (8 patients) and an increased Child-Pugh Score (6 
patients).  


 


Authors’ conclusion:. Continuous treatment with lamivudine delays clinical progression in patients with CHB and advanced fibrosis or cirrhosis by significantly reducing 
the incidence of hepatic decompensation and the risk of hepatocellular carcinoma.  


 


Notes:  The double-blind phase of the study was terminated at the 2nd interim analysis, because results had crossed the predefined boundary for showing efficacy.  
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During the double-blind phase, treatment was stopped for patients who reached a clinically confirmed end point (disease progression) or had HBeAg seroconversion. 
Patients who reached an end point were offered open-label lamivudine for one year and patients who had HBeAg seroconversion were followed up after therapy and 
had the option to receive LAM as an open-label treatment in the event of serologic relapse. If the trial was terminated according to predeclined criteria, patients were 
to be offered open-label treatment for one year.  


 


Other outcomes reported: 72 patients reached clinical end points (overall disease progression): 34/436 (7.8%) in LAM group and 38/215 (17.7%) in placebo group 
(HR=0.45, 95% CI 0.28-0.73) (p=0.001). Kaplan-Meier curves of the % patients with disease progression during double-blind treatment and follow up at 3 years after 
treatment (shown in graphs only).  


Incidence of clinical end points according to YMDD mutation status (not extracted). 


 


 


 


Entecavir vs placebo 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Lengt
h of 
follo
w-up 


Outcome 
measures 


Source  


of  


funding 


Yao, 2007 RCT 


Double 
blinded 
placebo-
controlled  


Lamivudine
- refractory 
patients 
(HBeAg 
positive or 
negative) 


Sample size 
calculation 


 145 


 


 


 


Inclusion: men and women at least 16y, HBsAg +ve for at 
least 6 months, HBV DNA ≥10


5
 copies/ml by PCR, ALT in 


the range of normal to ≤10 x ULN, history of prior 
lamivudine therapy, evidence of lamivudine refractory 
status (persistent HBV DNA ≥7MEq/mL by branched chain 
DNA assay or 105 copies/mL by PCR assay after at least 36 
weeks of lamivudine or breakthrough viraemia after 
achieving undetectable HBV DNA following at least 24 
weeks of lamivudine or recurrence of viraemia after 
discontinuing lamivudine after achieving undetectable 
HBV DNA and HBeAg negative after at least 36 weeks of 
lamivuidine or YMDD mutation and HBV viraemia); 
patients must have discontinued lamivudine at least 12 


Entecavir 
(ETV) 


1mg daily for 
12 weeks 


N=116 


Followed by 
36 weeks of 
open label 
ETV 
treatment 


 


(ratio: 4:1) 


Placebo for 
12 weeks 


N=29 


Followed by 
36 weeks of 
open-label 
ETV 
treatment 


 


Outc
omes 
at 
week 
12 
(end 
of 
rando
mise
d 
treat
ment 
perio


Mean log 
reduction of 
HBV DNA 
from 
baseline by 
PCR assay 
(limit of 
detection 
300 
copies/mL) 


 


% with  
undetectable  


Bristol-
Myers 
Squibb 
Compan
y 
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reported 


No details 
of 
randomisat
ion method 
or 
allocation 
concealme
nt 


 


weeks prior to enrolment, required to have compensated 
liver function, with prothrombin international normalized 
ratio ≤1.5, serum albumin ≥3.5g/dl, total serum bilirubin 
≤2.5 mg/dl; HBeAg +ve or –ve, or had HBeAb (+) disease 
were eligible. 


Setting: 5 centres, China 


Exclusion: coinfection with HIV, hepatitis C or D virus; 
other forms of liver disease; 12 or more weeks of therapy 
with a nucleos(t)ide analogue other than lamivudine; 
therapy with an immunomodulator or nucleos(t)ide 
analogue (other than lamivudine) with activity against HBV 
within 24 weeks of randomisation. 


 


Baseline characteristics 


 ETV (n=116) Placebo (n=29) 


Mean age (range) 34 (16-66) 38 (19-57) 


HBeAg (+) (%) 106 (91) 25 (86) 


Sex (% men) 87 (75) 22 (79) 


Mean serum HBV 
DNA (SD), log10 
copies/ml 


8.84 (0.88) 8.60 (0.8) 


Range HBV DNA 
log10 copies/ml 


4.89-10.78 6.39-9.79 


Mean ALT (SD), 
U/L 


85.04 (96.6) 104.24 (91.5) 


Range ALT U/L 10-760  15-350 


>1 x ULN (%) 59 (51) 16 (55) 


Documented 
lamivudine 
resistance 
mutations (%) 


48 (41) 13 (45) 


HBV genotype (%)   


 


Total 
treatment 
duration = 
48 weeks 


 


 


 


 


d); 
result 
at 
week 
48 
also 
prese
nted. 
No 
follo
w up 


HBV % (<300 
copies/ml by 
Roche PCR 
assay) 


% with 
serum ALT 
normalisatio
n (≤1 x ULN) 


% HBeAg 
seroconversi
on 


 


Incidence of 
resistance 
(among 
those with 
viral 
breakthroug
h) 


 


Adverse 
events 


*outcomes 
measured at 
week12 (ETV 
vs. placebo), 
and week 48 
(open-label) 
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B 


C 


D 


Indeterminate 


37 (32) 


78 (67) 


1(<1) 


0 


6 (21) 


22 (76) 


0 


1 (3) 


Prior IFN-alfa 
treatment (%) 


17 (15) 6 (21) 


 


 


Effect size 


Post-treatment (at week 12) Entecavir (n=116) Placebo (n=29) p value 


Mean reduction of HBV DNA from 
baseline (SE) (log10 copies/mL) 


4.3 (0.11) 0.15 (0.20) <0.0001 


% with undetectable HBV DNA (<300 
copies/ml) 


9/116 (8%) 0/29 (0%) NS 


% with ALT normalisation  40/59 (68) 1/16 (6) <0.0001 


No. withdrawn from trial due to adverse 
events, n (%) 


0 (0) 1 (3.4) not stated 


Resistance – genotypic mutation 0 0  


Notes: also reported results at 48 weeks (open label study – both groups received ETV).  


Resistance 


Thirteen patients demonstrated virologic breakthrough during 48 weeks of ETV treatment and no genotypic mutation (substitution) was found, suggesting that the 
observed virologic breakthroughs were not due to the emergence of genotypic resistance to ETV. 


 


Authors’ conclusion: Lamivudine-refractory CHB patients treated with entecavir demonstrated marked HBV DNA reduction and normalisation of ALT in most cases. 
Entecavir treatment for 48 weeks was well tolerated. 
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Interferon α vs. no treatment 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Mazella 1999 


 


Long term 
follow up of 
Saracco 1989 


RCT 


 


 


N=64 HBeAg positive chronic hepatitis B 


Inclusion: HBeAg positive, HBsAg positive, HBV 
DNA positive; ALT raised and histological 
evidence of chronic active or persistent hepatitis  
by live biopsy; HBcAg (core) in heptaocytes at 
biopsy 


Exclusion: Patients younger than 18 years or 
older than 65 years, pregnant women, 
histologically proven liver cirrhosis, HDV or HIV 
antibodies, history of drug abuse 


 


Baseline characteristics: 


 Interferon α 
(n=33) 


No treatment 
(n=31) 


Gender m/f 25/8 25/6 


Median 
(range) age 
(years) 


36.3 (18-64) 40.6 (18=65) 


Median ALT 
(U/L 


106 (51) 144 (90), 
p=0.02 


 


Interferon α 
(5MU/m


2
 


intramuscula
rly three 
times weekly 
for 6 
months, 
n=33) 


No 
treatment 
(n=31) 


Treatment 
6 months; 
follow up 
mean 86.4 
(6.96) 
months 
(treated 
group) and 
79.7 (6.8) 
months 
control 
group (NS) 


Complete 
response: 
clearance of 
HBV DNA (PCR 
assay, lower 
limit of 
detection 100 
copies/mL, 
clearance of 
HBeAg, 
seroconversio
n to anti-HBs, 
normalisation 
of ALT 


Drug 
supplied 
by Glaxo-
Wellcom
e 
Verona, 
Italy; no 
other 
funding 
stated 


 


Effect size 


 


At end of follow up mean 86.4 (6.96) months (treated group) and 79.7 (6.8) months control group 
unless stated otherwise 


Interferon α (n=33) No treatment (n=31) p value 


Undetectable HBV DNA  26/33 (78.8%) 18/31 (58.1%) p=0.106 
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HBeAg loss 30/33 (90.1%) 19/31 (61.3%) p=0.007 


HBeAg seroconversion (developed anti-HBeAg) 20/33 (60.6%) 18/31 (58.1%) NS 


HBsAg loss and seroconversion (developed anti-HBsAg) 12/33 (36.4%) 3/31 (9.7%) p=0.017 


ALT normalisation 22/33 (67%) 11/31 (35.5%) p=0.025 


Cirrhosis-free after 18 months of follow up 29/33 (87.9%) 29/31 (87.1%)  


Notes:  


 


Authors’ conclusion: Chronic HBV patients responding to interferon had a faster, more complete and sustained clearance of viral markers than controls. 


 


 


 


Entecavir vs entecavir + tenofovir 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Lok 2012 


 


 


RCT 


 


Open label 


Multicentr
e 


Central 
randomisat
ion centre 
with 
interactive 
voice 
response 
system; 
stratified 
by site and 


379 Nucleos(t)ide naive patients with hepatitis B (e 
antigen positive or negative) 


69 centres from 13 countries 


Inclusion: male or female, aged 16 years or older, 
HBeAG + or – CHB (HBsAg at screening and for 
≥24 weeks before, or HBsAg <24 weeks plus 
negative immunoglobulin M core antibody), 
compensated liver function (INR ≤1.5, albumin 
≥3g/dL, bilirubin ≤2.5mg/dL, HBV DNA >172,000 
IU/mL (around 10


6
 copies/mL) if HBeAg + or 


>17,200 (around 10
5
 copies/mL) if HBeAg -, ALT 


≥1.3 x ULN and ≤10 x ULN at screening and at 
least once ≥12 weeks before.  


No further exclusion criteria stated.  


 


Entecavir 
0.5mg plus 
tenofovir 
300mg daily 
for 100 
weeks 
(n=198 
randomised, 
197 treated) 


 


23 (11.6%) 
discontinued 
before week 
96 (including 
6 lost to 


Entecavir 
0.5mg daily 
for 100 
weeks 
(n=186 
randomise
d; 182 
treated) 


 


12 (6.5%) 
discontinue
d before 
week 96, 
NS vs. ETV 
+ TDF 


100 weeks 
treatment, 
then 24 
weeks 
follow up 
with 
treatment 
at 
discretion 
of 
investigato
r 


Primary: HBV 
DNA 
<50IU/mL 
(around 300 
copies/mL) at 
week 96 
(measured by 
Roche Cobas 
TaqMan HPS 
assay – lower 
limit of 
detection 
10IU/mL 
[around 58 
copies/mL]) 


 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 210 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<


M
eth


o
d


s, e
vid


en
ce an


d
 reco


m
m


en
d


atio
n


s> 
2


1
0


 


HBeAg 
status 


Baseline characteristics: 


 ETV + TDF 
(n=197) 


ETV (n=182) 


Mean (SE) 
age (yr) 


39 (1.0) 40 (1.1) 


Male n (%) 146 (74.1) 116 (63.7) 


Asian 


White 


Black 


Native 
Hawaiian/Pac
ific Islander 


Other 


102 (51.8) 


87 (44.2) 


4 (2.0) 


1 (0.5) 


 


 


3 (1.5) 


84 (46.2) 


83 (45.6) 


10 (5.5) 


1 (0.5) 


 


 


4 (2.2) 


HBeAg + 


HBeAg - 


138 (70.1) 


59 (29.9) 


126 (69.2) 


56 (30.8) 


Mean log 10 
IU/mL HBV 
DNA  


7.5 (0.10) 7.5 (0.11) 


Genotype: 


A 


B 


C 


D 


Other 


Missing 


 


36 (18.3) 


35 (17.8) 


53 (26.9) 


57 (28.9) 


16 (8.1) 


0 


 


38 (20.9) 


38 (20.9) 


35 (19.2) 


55 (30.2) 


12 (6.6) 


4 (3.2) 


Mean (SE) 
ALT (U/L) 


158 (13.1) 127 (7.3) 


 


follow up; 5 
AE) 


group 
(including 7 
lost to 
follow up; 
2 AE) 


 


Secondary: 
HBV DNA 
<50IU/mL at 
week 48 and 
<50IU/mL at 
week 48 and 
96 by HBeAg 
status, ALT 
normalisation 
(≤1 x ULN). 
HBeAg loss, 
HBeAg 
seroconversio
n, HBsAg loss, 
virological 
breakthrough, 
drug 
resistance, 
adverse 
events 


 


Effect size 
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 ETV + TDF (n=197) ETV (n=182) 


 Week 48 Week 96 Week 48 Week 96 


HBV DNA <50IU/mL 158/197 (80.2%) 164/197 (83.2%) 128/182 (70.3%) p=0.026 139/182 (76.4%) p=0.088 


Mean (SE) HBV DNA mean change from baseline 
log 10 IU/mL  


-5.99 (0.10) -5.96 (0.12) -5.57 (0.10) -5.77 (0.11) p=0.25 


ALT normalisation 143/197 (72.6%) 136/197 (69.0%) 151/182 (83.0%) 149/182 (81.9%) p=0.004 


HBeAg loss (among those HBeAg + at baseline) 27/138 (19.6%) 41/138 (29.7%) 32/126 (25.4%) 49/126 (38.9%) 


HBeAG seroconversion (among those HBeAg + at 
baseline) 


25/138 (18.1%) 30/138 (21.7%) 28/126 (22.2%) 41/126 (32.5%) 


HBsAg loss 2/197 (1.0%) 7/197 (3.6%) 4/182 (2.2%) 5/182 (2.7%) 


HBsAg seroconversion 1/197 (0.5%) 4/197 (2.0%) 1/182 (0.5%) 2/182 (1.1%) 


Virological breakthrough  7 (3.6%)  2 (1%) 


Resistance mutations  0  0 


Discontinued due to adverse events  5  2 


 


 


 


Notes: samples size of 384 estimated to provide >80% power to show superiority of ETV + TDF over ETV alone assuming a response rate (noncompleters considered 
failures) of 85% for combination therapy and 70% for monotherapy among HBeAg + patients and 95% for combination and 90% for monotherapy among HBeAg – 
paitents (70% of patients HBeAg+ and 30% HBeAg-) 


Authors’ conclusion: The antiviral efficacy of ETV monotherapy is comparable to that of ETV plus TDF in a mixed population of nucleos(t)ide naive patients with chronic 
hepatitis B (70% HBeAg positive). The combination therapy could provide an incremental benefit to HBeAg-positive patients with baseline levels of HBV DNA ≥10


8
 


IU/mL.  


 


 


Lamivudine vs peg IFN; peg IFN + placebo vs peg IFN + lamivudine; peg IFN + lamivudine vs lamivudine 


Referen
ce Study type 


Numb
er of 
patien


Patient characteristics 


 
Interventi
on 


Compariso
n 


Length 
of 
follow-


Outcome 
measures 


Source  


of  


funding 
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ts up 


 Lau 
2005  


RCT -  


Partially 
double blind 


(blinded in the 
lamivudine 
versus 
placebo part 
in the two 
peginterferon 
arms) 


Randomisatio
n was 
centralised 
and stratified 
according to 
geographic 
region and 
alanine 
aminotransfer
ase level.  


Allocation 
concealment 
not reported. 


 


  


n=814  


 


 


 


 


Patients with HBeAg-positive chronic hepatitis B.  


Inclusion:  


Adults were eligible if they had been positive for hepatitis 
B surface antigen (HBsAg) for at least 6 months, were 
negative for antibodies to HBsAg and positive for HBeAg, 
had an HBV DNA level of more than 500,000 copies per 
millilitre, had a serum alanine aminotransferase level that 
was greater than 1 but less than or equal to 10 times the 
upper limit of the normal range, and had had findings on a 
liver biopsy within the previous 12 months that were 
consistent with the presence of chronic hepatitis B.  


Setting: Multi centre (67 sites in 16 countries in Asia, 
Australia, Europe, and North and South America) 


Exclusion criteria: decompensated liver disease, a co-
existing serious medical or psychiatrist illness, a neutrophil 
count of less than 1500 per cubic millilitre, a platelet count 
of less than 90,000 per cubic millilitre, a serum creatinine 
level that was more than 1.5 times the upper limit of the 
normal range, a history of alcohol or drug abuse within 
one year before entry, and co-infection with hepatitis C or 
D virus or HIV virus. Previous treatment for chronic 
hepatitis B was permitted, but not within the 6 months 
before the study. 


Baseline characteristics 


Characteristic  Lamivudi
ne 
(n=272) 


Peginterfer
on alfa-2a 
+  placebo 


(n=271) 


Peginterfer
on alfa-2a 
+  
lamivudine 
(n=271) 


Male sex- no 
(%) 


215 (79) 214 (79) 208 (77) 


Age (yr) 


mean±SD  


31.6±9.7 32.5±9.6 31.7±10.3 


100 mg 
lamivudin
e once 
daily for 
48 weeks.  


(n=271) 


42 lost to 
follow up.  


n=230 in 
lamivudin
e 
completed 
treatment   


 


180 µg of 
peginterfer
on alfa-2a 
once 
weekly+ 
oral 
placebo 
once daily 
for 48 
weeks 


(n=272) 


28 lost to 
follow up.  


n=243 
peginterfer
on alfa-2a 
completed 
treatment 


 


Third arm: 
180 µg of 
peginterfer
on alfa-2a 
once 
weekly+ 
oral 
lamivudine 
(n=271); 25 
dropped 
out; 246 
completed 


 


Week 48 
(end of 
treatme
nt) and 
week 72 
(end of 
24 
weeks 
follow-
up)  


Primary: 
HBeAg 
seroconversi
on ; % of 
patients with 
HBV DNA  
(<100,000 
copies per 
millilitre)  


 


Secondary:  
combined 
response 
(HBeAg 
seroconversi
on, 
normalisatio
n of ALT, 
HBV DNA < 
100,000 
copies/mL) 


 


HBeAg loss 


 


HBV DNA 
reduction  


 


% of patients 
with HBV 
DNA  (<400 
copies per 
millilitre)  


 


Roche, 
Basel, 
Switzerla
nd.  
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White 


Asian 


Black 


Other 


32 (12) 


232 (85) 


3 (1) 


5 (2) 


24 (9) 


237 (87) 


4 (1) 


6 (2) 


23 (8) 


236 (87) 


4 (1) 


8 (3) 


Alanine 
aminotransfera
se-IU/litre 
mean±SD  


102.3±78
.4 


114.6±114.
3 


114.9±94.1 


HBV DNA-log 
copies/ml 
mean±SD  


 


10.1±2.0 


 


9.9±2.1 


10.1±1.9 


Bridging 
fibrosis or 
cirrhosis- no 
(%)  


47 (17) 49 (18) 40 (15) 


Previous use of 
conventional 
interferon alfa- 
no (%) 


32 (12) 30 (11) 32 (12) 


Previous use of 
lamivudine- no 
(%) 


42 (15) 31 (11) 24 (9) 


Genotype 


A 


B 


C 


D 


E, F or H 


Mixed 


 


15 (6) 


73 (27) 


162 (60) 


17 (6) 


4 (1) 


1 (<1) 


 


23 (8) 


76 (28) 


162 (60) 


9 (3) 


0 


1 (<1) 


 


18 (7) 


82 (30) 


156 (58) 


11 (4) 


3 (1) 


1 (<1) 
 


HBsAg 
seroconversi
on  


 


% of patients 
with ALT 
normalizatio
n 


 


Histologic 
improvemen
t 


 


Resistance 
(YMDD 
genotypic 
mutation) 


 


Adverse 
events 


 


 


 


Effect size 


Outcomes- end of treatment (week peginterferon alfa-2a peginterferon alfa-2a + Lamivudine (n=272) Diffference between groups 
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48) +  placebo 


(n=271) 


lamivudine (n=271) 


HBeAg seroconversion no (%) 72/243  64/246 55/230 


 


p=0.003 for the overall test of 
treatment effect, and p=0.23 for 
the comparison between 
peginterferon alfa-2a plus 
placebo and peginterferon alfa-
2a plus lamivudine 


HBeAg loss – no (%) 81/243 73/246 59/230 not stated 


No (%) of patients with HBV DNA 
<100,000 copies/ml)  


142/243 233/246 169/230 p=0.007 for the overall test of 
treatment effect, and p=0.65 for 
the comparison between 
peginterferon alfa-2a plus 
placebo and peginterferon alfa-
2a plus lamivudine 


Patients – no (%) HBV DNA< 400 
copies/ml (assumed lower limit of 
detection but not stated) 


68/243 186/246 108/230 not stated 


     


Mean change in HBV DNA log 
copies/ml  


-4.5 (-4.1 to -4.9) 
n=248 


-7.2 (-6.9 to -7.5) n=249 -5.8 (-5.4 to -6.1) n=249  


Patients – no (%) Normalisation of ALT 105/243 126/246 168/230 not stated 


Resistance – YMDD mutation (%) not tested 69/254 (27) 9/256 (4) p<0.001 


Discontinuation for safety reasons –no 
(%) 


8/243 12/246 2 /230 p=0.03 for the overall test of 
treatment effect. P=0.06 for the 
comparison between 
peginterferon alfa-2a plus 
placebo and lamivudine alone, 
and p=0.01 for the comparison 
between peginterferon alfa-2a 
plus lamivudine and lamivudine 
alone 


Outcomes- end of follow-up (week     
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72) 


Patients – no (%) HBeAg 
seroconversion 


87/243  74/246 52/230 p<0.001 peginterferon alfa-2a +  
placebo vs. lamivudine; p=0.02 
peginterferon alfa-2a + 
lamivudine vs. lamivudine 


Patients – no (%) HBeAg loss 91 /243 77/246 57/230 p<0.001 peginterferon alfa-2a +  
placebo vs. lamivudine; p=0.04 
peginterferon alfa-2a + 
lamivudine vs. lamivudine 


Patients – no (%) with HBV DNA 
(<100,000 copies/ml) 


86/243 91/246 60/230 p=0.01 peginterferon alfa-2a +  
placebo vs. lamivudine; p=0.003 
peginterferon alfa-2a + 
lamivudine vs. lamivudine 


Patients – no (%) HBV DNA < 400 
copies/ml 


39/243 37/246 14/230 p<0.001 peginterferon alfa-2a +  
placebo vs. lamivudine; p<0.001 
peginterferon alfa-2a + 
lamivudine vs. lamivudine 


Mean change in HBV DNA log 
copies/ml  


-2.4 (-2.0 to -2.8) 
n=248 


-2.7 (-2.2 to -3.1) n=254 -1.9 (-1.5 to -2.3) n=241  


Patients – no (%) Normalisation of ALT 111/243 106/246 76/230 p=0.002 peginterferon alfa-2a +  
placebo vs. lamivudine; p=0.006 
peginterferon alfa-2a + 
lamivudine vs. lamivudine 


Histologic improvement (among those 
with paired biopsy samples) 


102/207  112/215  93/184  not stated 


Notes life threatening hepatic encephalopathy developed in one patient who died, which was considered by the investigator to be related to discontinuation of 
lamivudine treatment.  


. 


Sample size of 231 patients per treatment arm provided at least 80% power at 0.0125 level with a two-sided test to detect a difference in HBeAg seroconversion rates 
of 20% vs. 34% or HBV DNA suppression <100,000 copies/mL of 30% vs. 45%; the sample size was increased to 250 to allow for withdrawals. Patients with missing 
values at week 72 were classified as having missing values. 


 


Authors’ conclusion:  
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In patients with HBeAg-positive chronic hepatitis B, peginterferon alfa-2a offers superior efficacy over lamivudine, on the basis of HBeAg seroconversion, HBV DNA 
suppression, and HBsAg seroconversion.  


 


Telbivudine vs adefovir 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Chan 
HLY, 
Heathcot
e EJ, 
Marcellin 
P et al. 
2007 


 RCT 


Centralised 
computer 
generated 
process. 
Allocation 
concealment 
implicit in the 
process. 


 


“Brittle nature 
of the 
adefovir 
tablets 
precluded 
treatment 
blinding by 
routine 
overencapsula
tion”.  
Investigators 
blinded to 
HBV serologic 
data from 
baseline to 


 N= 136 


 


 


HBeAg positive patients 


Inclusion: HBeAg/ HBsAg +ve; CHB; 18-70 yrs; no Hx or 
signs of hepatic decompensation; ALT between 1.0 
and 1.3 and 10 times ULN; serum HBV DNA > 6 log10 
copies/mL.  


Setting: 16 outpatient clinics in Hong Kong, Australia, 
Canada, France, Korea, Singapore, Taiwan, Thailand 
and US. Predominantly Asian ethnicity. 


 


Exclusion: Pregnant; breastfeeding; co-infection with 
Hep C/D or HIV; other causes of liver disease; Hx or 
signs of pancreatitis or liver carcinoma; potentially 
confounding medical conditions; previous treatment 
with nucleoside or nucleoside analogues, or had 
received interferon or other immunomodulatory 
agents within 12months of screening; alcohol/illicit 
drug use within past 2 yrs; elevated serum creatinine 
levels; Hb<110 g/L (men ) or <100 g/L (women); 
absolute neutrophil count of <2x10


9 
cells/L, platelets < 


1 x 10
11


, alpha fetoprotein levels > 50 microg/L; serum 
amylase or lipase >1.5 x ULN; prothrombin time 
prolonged by > 3 secs above ULN; albumin <34g/L; 
bilirubin 2 x ULN. 


Baseline characteristics: Reported to be well matched.  


Telbivudine 
600mg/day 


(Group A: 
n=45) 


 


Total 
duration of 
treatment: 
52 weeks 


Loss to 
follow 
up/reasons: 


ALL received 
Rx, but 2 
discontinued 
at >24 
weeks 
(pregnancy 
and 
investigator 
request).  


45 
analysedwee
k 24 and 43 


Adefovir 10 
mg/day 


(Group B: 
n=45) 


 


Total 
duration of 
treatment: 
52 weeks 


Loss to 
follow 
up/reasons: 


44/45 
received Rx 
(1 withdrew 
consent), 
and 2 
discontinued 
(1 at <24 
and 1 at >24 
weeks, both 
due to non 
adherence).  


43 


At week 
24: 
primary 
treatme
nt 
compari
son was 
telbivud
ine 
(group 
A) 
versus 
pooled 
adefovir 
(groups 
B and 
C). Also 
group A 
vs. 
Group B 
vs. 
Group C 
at 52 
weeks. 
No 


Log reduction 
of HBV DNA  


 


% with  
undetectable 
HBV DNA (<300 
copies/mL) 
measured by 
PCR assay  


 


Incidence of 
resistance 
(genotypic 
mutation and 
viral 
breakthrough) 


 


% with ALT 
normalisation  


 


% with HBeAg 
loss and/or 
seroconversion 


 


Idenix 
pharma
ceutical
s and 
Novartis 
Pharma
ceutical
s 
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week 52.  


 


Staff from 3rd 
party agency 
collected and 
analysed data, 
but not stated 
if they were 
blinded to 
group status 
of samples.  


Target sample 
size 120 
provided 98% 
power to 
detect a 
difference of 
1.5 log10 


copies/mL in 
HBV DNA 
reduction at 
week 24 


 


 


 TEL 
n=45 


ADE 
n=44 


Adefovi
r then 
telbivu
dine 
n=46 


Mean age 
(range) 


34 (18-
60) 


30 (19-
47) 


33 (18-
53) 


Mean weight 
(se), kg 


68 (2) 69 (1.8) 63 (1.7) 


Sex (n % men) 35 
(78%) 


40 
(91%) 


27 (59) 


Mean serum 
HBV DNA (se), 
log10 copies/ml 


9.57 
(0.26) 


9.98 
(0.23) 


9.47 
(0.29) 


Median serum 
ALT (range), 
U/L 


133 
(47-
750) 


144 
(43-
854) 


110 
(50-
455) 


Asian 


White 


Other 


42 (93) 


3 (7) 


0 


39 (89) 


1 (2) 


4 (9) 


43 (94) 


1 (2) 


2 (4) 
 


analysed at 
week 52. 


 


Third group 
received 
10mg 
adefovir for 
24 weeks 
followed by 
600mg 
telbivudine 
for 28 weeks 
(Group C: 
n=46) No 
discontinuati
ons and all 
46 analysed. 


analysedwee
k 24 and 42 
analysed at 
week 52. 


  


follow 
up.  


% with HBsAg 
loss and/or 
seroconversion 


 


Adverse events 


 


 


 


 


 


Effect size  


Post treatment (52 weeks)  TEL (600 mg/day)          


 (n=43 ) 


ADE (10 mg/day)          


 (n= 42) 


Adefovir followed by 
telbivudine n=46 


p value telbivudine 
versus adefovir 


Log reduction of HBV DNA 6.56 5.99 6.44 p=0.012 


% with undetectable HBV DNA 60% (26/43) 40% (17/42) 54% (25/46) 1.89 (0.72, 4.94) NS 


Viral breakthrough (>1 log10 above the 
nadir value), n 


3 4 0  


Incidence of resistance (telbivudine 3/43 0/42 Not reported Not reported 
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genotypic mutation) 


Incidence of resistance (codon A181V/T or 
N236T signature resistance mutations in 
ADV recipients) with viral breakthrough 


0 0 Not reported  


% with ALT normalisation  79% (34/43) 85% (36/42) 85% (39/46) NS 


% with HBeAg loss  30% (13/43)  21% (9/42)  26% (12/46) NS 


% with HBeAg seroconversion 28% (12/43) 19% (8/42) 24% (11/46) NS 


% with HBsAg loss and/or seroconversion none none none  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported Not reported  


% withdrawn due to adverse events 0 0 0  


 


Authors’ conclusion:Telbivudine demonstrated greater and more consistent HBV DNA suppression than adefovir after 24 weeks of treatment. After 52 weeks, HBV DNA 
suppression was greater in patients who had received continuous telbivudine or were switched to telbivudine after 24 weeks than those who received continuous 
adefovir. 


  


Notes: Used a difference of 1.5log10 copies/mL in HBV DNA reduction at week 24 for sample size calculation. These are based on previous study results, not MIDS, 
however. Switching from adefovir to telbivudine was also reported in the paper, not covered in this review.  


 


Entecavir vs lamivudine 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Interventio
n 


Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Chang 2006  RCT 


 


 


Treatment 
assignments 
allocated 
centrally on 


N=715 Patients with HBe antigen (HBeAg) positive chronic 
hepatitis B.  


 


Setting: Multicentre (137 centres worldwide 
including 41 centres in Europe, 40 in N. America, 
26 in Asia, 12 in Australia and 18 South America). 


 


Entecavir 
0.5 mg 
once daily 
for a 
minimum 
of 52 
weeks 
(n=357) 


Lamivudine 
100 mg 
once daily 
for a 
minimum 
of 52 
weeks. 
(n=358) 


At week 48 
of 
treatment  


Primary: 
Histologic 
improvement 
(at least 2 
point 
improvement 
in Knodell 
necroinflamm


Bristol-
Myers 
Squibb  
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the basis of 
permuted 
block sizes of 
four that 
were 
assigned 
within each 
centre. 


 


Double 
blind. 


 


  


  


 


Inclusion:  


Patients were 16 years of age or older and had 
HBeAg-positive chronic hepatitis B and 
compensated liver function (a total serum bilirubin 
level of 2.5 mg per decilitre [42.8 µmol per litre] or 
less; a prothrombin time not more than 3 seconds 
longer than normal or an international normalised 
ratio not greater than 1.5; a serum albumin level 
of at least 3g per decilitre; and no history of 
variceal bleeding or hepatic encephalopathy). 
Eligible patients also had detectable hepatitis B 
surface antigen (HBsAg) for at least 24 weeks 
before screening, evidence of chronic hepatitis on 
a baseline liver biopsy specimen obtained within 
52 weeks before randomisation, evidence of HBV 
DNA by any commercial assay at least 4 weeks 
before screening, an HBV DNA level of at least 3 
MEq per millilitre by the branched chain DNA 
assay at screening and a serum alanine 
aminotransferase level 1.3 to 10 times the upper 
limit of normal at screening. 


 


Exclusion:  


Co-infection with hepatitis C, hepatitis D, or HIV; 
the presence of other forms of liver disease; use of 
interferon alfa, thymosin alpha or antiviral agents 
with activity against hepatitis B within 24 weeks 
before randomisation; prior lamivudine therapy 
lasting more than 12 weeks; an alpha fetoprotein 
level greater than 100 ng per millilitre; a history of 
ascites requiring diuretics or paracentesis; and 
previous treatment with entecavir.  


 


Baseline characteristics 


354 
received 
treatment 


 


340 
patients 
assigned to 
the 
entecavir 
group 
(95%) 
completed 
52 weeks 
of 
treatment.  


 


1 
discontinue
d due to 
adverse 
events; 3 
lost to 
follow up 


  


 


355 
received 
treatment 


 


321 
patients 
assigned to 
the 
lamivudine 
group 
(90%) 
completed 
52 weeks 
of 
treatment. 


 


9 
discontinue
d due to 
adverse 
events; 8 
lost to 
follow up 


atory score 
with no 
worsening in 
fibrosis score) 
at week 48 


 


Secondary: 
Log reduction 
in HBV DNA 
level 


 


%  patients 
with 
undetectable 
HBV DNA 
(<300copies/
ml; lower limit 
of detection), 
as measured 
by the Roche 
COBAS 
Amplicor PCR 
assay 


 


% HBeAg loss 


 


% HBeAg 
seroconversio
n  


 


% HBsAg loss 


 


Normalisation 
of alanine 
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Characteristic  Entecavir 
(n=354) 


Lamivudine 
(n=355) 


Age (yr) 35±13 35±13 


Male sex-no 
(%) 


274 (77) 261 (74) 


Knodell 
necroinflamma
tory score 


7.8±2.98 7.7±2.99 


Ishak fibrosis 
score 


  


2.3±1.27 2.3±1.29 


Mean HBV 
DNA level 


By branched 
chain DNA 
assay-MEq/ml 


By PCR assay-
log copies/ml 


2.56±1.05 


 


 


 


9.62±2.01 


2.61±1.03 


 


 


 


9.69±1.99 


 


HBeAg 
positive- no (%) 


348 (98) 351 (99) 


HBeAg 
antibody-
negative- no 
(%) 


342 (97) 


 


346 (97) 


 


Alanine 
aminotransfera
se-IU/litre 


140.5±114.3 146.3±132.3 


Asian 


White 


Black 


Other 


204 (58) 


140 (40) 


8 (2) 


2 (<1) 


202 (57) 


141 (40) 


8 (2) 


4 (1) 


Genotype:   


aminotransfer
ase level. 


 


 


Resistance 
(viral 
breakthrough) 


 


Resistance 
(YMDD 
genotypic 
mutation) 


 


Adverse 
events 
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A 


B 


C 


D 


F 


Other 


94 (27) 


68 (19) 


111 (31) 


37 (10) 


20 (6) 


24 (7) 


100 (28) 


77 (22) 


90 (25) 


49 (14) 


12 (3) 


27 (8) 


Prior 
interferon n 
(%) 


46 (13) 46 (13) 


Prior 
lamivudine n 
(%) 


10 (3) 10 (3) 


 


 


Effect size (available case analysis) 


 


Outcomes – at week 48  Entecavir (n=340)# Lamivudine (n=321)# Difference 
estimate (95% CI)  


p-value  


HBV DNA <300 copies/ml by PCR assay- no (%) 236/340 129/321  p<0.001 


HBV DNA <0.7 MEq/ml by branched chain DNA 
assay- no (%) 


322/340 232/321  p<0.001 


Mean change in HBV DNA from baseline by PCR 
assay- log copies/ml 


-6.9±2.0 -5.4±2.6 -1.52 (-1.78 to -
1.27) 


<0.001 


Histologic improvement – no* 226/292 195/269 9.9 (2.6 to 17.2) 0.009 


Mean Knodell necroinflammatory score** 4.4 4.6 Not reported Not reported 


Improved Ishak fibrosis score -% 39% 35% Not reported 0.41 


ALT normalisation (≤1 x ULN)- no. (%) 242/340 213/321 8.4 (1.3 to 15.4) 0.02 


Loss of HBeAg- no. (%) 78 (22) 70 (20) 2.3 (-3.7 to 8.3) 0.45 


HBeAg seroconversion- no. (%) 74 (21) 64 (18) 2.9 (-2.9 to 8.7) 0.33 


HBsAg loss –no. (%) 6 (2)  4 (1) 0.6 (-1.2 to 2.3) 0.52 


Viral breakthrough – no (%) 6 (2) 63 (18)   
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Resistance (YMDD mutation) in patients with 
viral breakthrough – no (%) 


0/6 45/63 (71)   


Discontinuation due to adverse event 


ALT >2 x baseline and >10x ULN 


ALT >2 x baseline and >5 x ULN  


1 (<1) 


12 (3) 


37 (10) 


9 (3) 


23 (6) 


59 (17) 


Not reported 0.02 


0.08 


0.02 


 


#There were 340 patients in ETV group and 324 patients in the LAM group with paired baseline and week 48 HBV DNA measurements 


 


Authors’ conclusion: Among patients with HBeAg-positive chronic hepatitis B, the rates of histologic, virologic and biochemical improvement are significantly higher 
with entecavir than lamivudine.  


Follow up studies (of the included RCTs) 


 


Reference Study type No. patients Patient characteristics 


 


Intervention Comparison Length 
of 
follow-
up 


Outcome 
measures 


Sourc
e  


of  


fundi
ng 


Chang TT, 
2009  


RCT. 2 year follow up to Chang 
2006  


 


 


No mention of randomisation 
method or allocation 
concealment (although this 
may be described in Chang 
2006).  


 


 


52 week blinded RX phase, 
followed by an extended 


709 patients 
randomised to 
entecavir (n=354) 
or lamivudine 
(n=355).   


 


 


Those eligible to 
continue to the 
second phase (post 
52 weeks) were the 
virological 
responders from 
each group only 


Inclusion and 
Exclusion: Described in 
Chang 2006 


 


Baseline 
characteristics. Not 
given. Likely to be in 
Chang 2006.  


 


 


 


Entecavir (ETV) 
0.5 mg/day. 
For 52 weeks, 
then an 
additional 44 
for virological 
responders  


 


Loss of 14 
from ETV by 
week 52 
(reasons not 
given). A 
further loss of 


Lamivudine 
(LMV) 
100mg/day.. 
For 52 weeks, 
then an 
additional 44 
for virological 
responders    


 


Loss of 29 
from LMV at 
week 52 
(reasons not 
given).  A 


2 years  


Serum 
HBV-DNA 


 


HBeAg 
status 


 


 


Serum ALT. 


 


Histologic 
improveme
nt after 48 


not 
stated 
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blinded treatment phase for 
up to 44 additional weeks (96 
in total). Only those deemed 
to have a “virological 
response” [partial response to 
treatment] continued to this 
phase. These patients had an 
HBV-DNA of <0.7 MEq/mL but 
without loss of HBeAg. In 
contrast complete responders 
(Those with   HBV-DNA of <0.7 
MEq/mL AND loss of HBeAg) 
were withdrawn from 
treatment and monitored for 
24 weeks. Non-responders (a 
HBV-DNA of >0.7 MEq/) were 
also withdrawn and given 
alternative treatment.   


(ETV n=247, LMV 
n=165). 


4 from the ETV 
group 
occurred 
during the 
second phase. 


 


 An ITT 
approach 
used, with 
missing data 
imputed as a 
failure. 


further loss of 
1 from the 
LMV group 
occurred 
during the 
second phase. 


weeks of 
treatment, 
defined as 
a >2 point 
improveme
nt in the 
Knodell 
necroinfla
mmatory 
score with 
no 
worsening 
in the 
Knodell 
fibrosis 
score. 


Results: ALL ITT, with no data classed as treatment failures.  


Outcome ETV  LMV p 


FIRST PHASE (YR 1 RESULTS) – ALL SUBJECTS    


Reduction in HBV-DNA (log10 copies/mL) week 48 -6.9 (no variance given 
but can estimate sds 
based on p value of 
0.0001) 


-5.4 (no variance  
given but can 
estimate sds based 
on p value of 0.0001) 


<0.0001 


HBV-DNA <300 copies/mL  week 48 67% ( 237/354) 36% (128 /355) <0.0001 


Serum ALT level < 1 x ULN week 48 68%( 241/354) 60%(213 /355) 0.02 


Histologic improvement -  defined as a >2 point improvement in the Knodell 
necroinflammatory score with no worsening in the Knodell fibrosis score. 


Week 48 


 


72% ( /354) 62% ( /355) 0.0085 


HBeAg loss week 48 22%( 78/354) 20%( 71/355) 0.45 
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HBeAg seroconversion week 48 21%(74 /354) 18%(64 /355) 0.33 


HBsAg loss week 48 2%( 7/354) 1%(4 /355) 0.52 


    


SECOND PHASE (YR 2 RESULTS)- VIROLOGIC RESPONDERS ONLY UNLESS STATED    


HBV-DNA <300 copies/mL  week 48  64% (156/243) 40% (66/164)  


HBV-DNA <300 copies/mL  at end of dosing (EOD) 74% (180/243) 37% (60/164)  


ALT normalisation week 48 66% (161/243) 71% (116/164)  


ALT normalisation at EOD 79% (183/243) 68% (112/164)  


HBe seroconversion at EOD 


[as pts with HBeAg loss at the end of yr1 discontinued reatment, this variable is 
incremental to that reported in yr1].  


11% (26/243) 12% (20/164)  


Cumulative proportions of ALL  patients achieving  HBV-DNA <300 copies/mL   80% ( 283/354) 39%( 138/355)  


Cumulative proportions of ALL  patients achieving ALT normalisation 87%(308 /354) 79%( 280/355)  


Cumulative proportions of ALL  patients achieving HBeAg seroconversion 31%( 110/354) 25%( 89/355)  


Cumulative proportions of ALL  patients achieving HBsAg loss 5%( 18/354) 3%( 11/355)  


Cumulative proportions of ALL  patients achieving HBsAg seroconversion 2%( 7/354) 2%( 7/355)  


Discontinuation due to adverse events 1/354 9/355  


NOTES: 


Prev Rx or naive: unclear 


Duration: 52 weeks for all, then an additional 44 weeks for virological responders 


No co-infections 


Setting: Single centre study in Taiwan.  


Predominant genotype: not stated 


 


 


Reference Study type No. pts 


Patient characteristics 


 
Interventio
n 


Comparis
on 


Length 
of 
follow-
up 


Outcome 
measures 


Sourc
e  


of  
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fundi
ng 


Shouval D, 
2009 


RCT. (Follow up to Lai et al. N 
Eng J Med 2006; 345: 1011-
1020). 


 


Double blind multicentre trial. 
No mention of randomisation 
method or allocation 
concealment (although this 
may be described in Lai 2006). 


  


52 week initial RX phase, 
followed by an extended 
treatment phase for up to 44 
additional weeks (96 in total). 
Only those deemed to have a 
“virological response” [partial 
response to treatment] 
continued to this phase. These 
patients had an HBV-DNA of 
<0.7 MEq/mL but without ALT 
<1.25 x ULN. In contrast 
complete responders (Those 
with   HBV-DNA of <0.7 
MEq/mL AND ALT <1.25 x ULN) 
were eligible to be withdrawn 
from treatment and monitored 
for 24 weeks. Non-responders 
(a HBV-DNA of >0.7 MEq/) 
were also eligible to be 
withdrawn and given 
alternative treatment.   


N=638  


 


Those eligible to 
continue to the second 
phase (post 52 weeks) 
were the virological 
responders from each 
group only (ETV n=26, 
LMV n=28). A further 
loss of 8 from the ETV 
group and 6 from the 
LMV group occurred 
prior to beginning the 
second phase (but 
after the first phase). 
In addition, there were 
reports of further 
withdrawal from 
therapy for 2 ETV and 
8 LMV patients. 
Reasons were: loss to 
FU: ETV 1, LMV 1; lack 
of efficacy ETV 0 LMV 
6; no longer met study 
criteria: ETV 1 LMV 1.   


 


An ITT approach used 
(though for the 
specific yr 2 results 
this does not 
encompass those lost 
just before the second 
phase). 


Inclusion and Exclusion:  


>16 yrs of age; 
compensated liver 
function; detectable HBsAg 
for at least 24 weeks prior 
to screening; evidence of 
CHB by liver biopsy at 
baseline; HBV-DNA > 0.7 
MEq/mL and ALT of 1.3-10 
x ULN 


 


Baseline characteristics. 
Most provided in Lai 2006. 


 


Baseline characteristics of 
the two Yr 2 virological 
responders groups: 


 


 ETV LMV 


HBV-
DNA 
(log10 
copies/
mL) 


7.66  7.52  


ALT 


(IU/L) 


157.1 139.5 


  


 


 


 


Entecavir 
(ETV) 0.5 
mg/day  


 


(n=325) 


 


For 52 
weeks, 
then an 
additional 
44 for 
virological 
responders  


 


Loss of 13 
from ETV 
by week 52 


Lamivudin
e (LMV) 
100mg/da
y 


 


(n=313) 


 


For 52 
weeks, 
then an 
additional 
44 for 
virological 
responder
s   


 


Loss of 16 
from LMV 
at week 
52 
(reasons 
not given) 


52 
weeks, 
up to 96 
weeks 


Proportion 
of 
complete 
responders 
by 52 
weeks 


 


Sustenance 
of total 
response 


 


Proportion 
of 
virological 
responders 
achieving 
<300 
copies/mL 
in the 2nd 
year 


 


Proportion 
of 
virological 
responders 
achieving 
ALT 
normalisati
on in the 
2nd year 


 


Resistance 


not 
stated 
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analysis 


 


 


 


Results:  


Outcome ETV LMV p 


Proportion with a full response (HBV-DNA of <0.7 MEq/mL AND ALT <1.25 x ULN) by 
48 weeks 


275/325 245/313  


Proportion of those with full response who had ALSO got HBV-DNA <300 copies/mL 
at week 48 


257/275 201/245  


Proportion of those with all 3 measures of response (HBV-DNA of <0.7 MEq/mL AND 
ALT <1.25 x ULN AND HBV-DNA <300 copies/mL) who maintained <300 copies/mL 
through the 24 weeks of non-Rx monitoring 


7/257 (3%) 10/201 (5%)  


Proportion of those with full response who had ALSO got ALT < 1x ULN at week 48 249/275 216/245  


Proportion of those with both measures of response (HBV-DNA of <0.7 MEq/mL 
AND ALT <1.00 x ULN) who maintained < 1x ULN through the 24 weeks of non-Rx 
monitoring 


121/249 (49%) 84/216 (39%)  


2ND YR RESULTS    


Achievement of HBV-DNA <300 copies/mL by week 48 in virological responders 26/26 (100%) 18/28 (64%)  


Maintenance of <300 copies/mL by EOD 22/26 (85%) 


[Of the 4 not maintaining <300 
copies, 3 had missing data and 
were therefore imputed failures] 


16/28 (57%) 


[Of the 12 not maintaining <300 
copies, 5 had missing data and 
were therefore imputed 
failures] 


 


Proportion of virological responders achieving ALT < 1 x ULN by EOD 7/26 (27%) 6/28 (21%)  


Proportion of virological responders achieving HBsAg loss 0 0  


virological breakthrough and resistance    


emergence of resistance in patients:  1/26 


[this patient had resistance to ETV 
but not explicitly stated (s)he was 
in the ETV group] 


0/28  
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Virological breakthrough (> 1 log10 increase in HBV-DNA level above nadir, 
determined by 2 sequential measurements) occurring throughout the 96 weeks 


8/325 


[genotype analysis failed to show 
evidence of ETV resistant 
substitutions in these patients] 


36/313  


Discontinuation due to adverse effects 6/325 (2%) 9/313 (3%)  


NOTES: 


Prev Rx or naive: unclear 


Duration: 52 weeks for all, then an additional 44 weeks for virological responders 


No co-infections 


Setting: International multicentre study.  


Predominant genotype: not stated 


 


 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Interventio
n 


Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Ren 2007  RCT  


 


Details of 
randomisat
ion, 
allocation 
concealme
nt not 
reported. 


 


Blinding 


N=42 


 


 


Hepatitis B e antigen (HBeAg)-positive chronic 
hepatitis B patients (groups A and B) who had not 
received a nucleoside analogue (and a third group 
[C] who had failed in lamivudine therapy).  


 


Inclusion:  


Patients aged between 19 and 68 years and had 
HBeAg-positive chronic hepatitis B and 
compensated liver function: a total serum bilirubin 
level of 2.5 mg decilitre or less; a prothrombin 
time not more than three seconds longer than 
normal or a ratio not greater than 1.5; a serum 


Entecavir 
0.5 mg/day 
(group B) 
for 48 
weeks. 
(n=21) 


 


 


 


Lamivudine 
100mg/d 
(group A) 
for 48 
weeks. 


(n=21) 


 


 


 


1 withdrew 
from trial 


At week 
48.  


Log reduction 
of HBV DNA -
analysis 
measured by 
PCR analysis 


 


% patients 
with 
undetectable 
HBV DNA (by 
PCR, lower 
limit of 


None 
reported 
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not 
reported.  


 


ITT analysis 


 


China 


 


 


albumin level of at least 3.0 g per decilitre; and no 
history of variceal bleeding or hepatic 
encephalopathy. Eligible patients also had 
detectable hepatitis B surface antigen (HBsAg) for 
at least 24 weeks before screening, evidence of 
HBV DNA by any commercial assay at least 4 week 
before screening, and a serum alanine 
aminotransferase level 1.3 -10.00 times that of the 
upper limit of normal at screening.  


 


Exclusion: Co-infection with hepatitis C, D, or the 
HIV virus, the presence of other liver diseases; use 
of interferon, thymosin, antiviral agents with 
activity against hepatitis B within 24 week before 
randomisation; prior lamivudine therapy lasting 
more than 12 week; an alpha fetoprotein level 
greater than 100mg/ml; a history of ascites 
requiring diuretics or paracentesis; and previous 
treatment with entecavir and adefovir.  


 


Baseline characteristics 


Character
istic  


Lamivudin
e 100 
mg/d 
(group A) 
(n=21) 


Entecavir 
0.5 mg/d 
(group B) 
(n=21) 


Entecavir 1 
mg/d 
(group C) 
(n=19 


Age (yr) 31±12  33±10 31±11 


Sex (M/F) 11/10 12/9 11/8 


HBV DNA 
(log 
copies/ 
ml) 


8.49±1.10 8.52±1.02 8.60±0.90 


ALT 
(IU/L) 


201.6±178.
2 


211.2±144.
7 


198.9±169.
5 


at 32 
weeks 


detection not 
stated) 


 


Normalisation 
of ALT 


 


% HBeAg loss 
and 
seroconversio
n 


 


Adverse 
events 
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Effect size (ITT analysis) 


 


 Entecavir 0.5 mg/d 
(n=21) (Group B) 


Lamivudine 100 mg/d 
(n=21) (Group A) 


p-value 


Outcomes – at week 48     


Undetectable HBV DNA levels by PCR, (%) 15/21 8/21 P <0.0001 


Mean reduction in the serum HBV DNA levels 
(log copies/ml) 


5.9  4.2  <0.001 


Rate of HBeAg seroconversion, % 3 (15) 4 (18) Not reported 


Normalisation of ALT levels % 18 (85.7) 16 (76.2) Not reported 


 


 


Authors’ conclusion:  


Entecavir had a significantly higher response rate than lamivudine in patients with HBeAg positive chronic hepatitis B patients who had not previously received a 
nucleoside analogue; entecavir can effectively inhibit the replication of HBV DNA and normalise the levels of ALT in refractory chronic hepatitis B patients treated with 
lamivudine; and entecavir is safe in clinical application.  


 


Note: did not define undetectable HBV DNA and ALT normalisation. Study also included group C – switching from LAM to ETV (non-randomised). 


 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Interventio
n 


Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Shindo 2009A  RCT (phase 
II) 


 


N=137 


 


Hepatitis B e antigen (HBeAg)-positive or negative  
chronic hepatitis B patients who had not received 
a nucleoside analogue   


Entecavir 
0.5 mg/day 
for 24 


Lamivudine 
100mg/d 
for 24 


At week 22  Primary: 
Change from 
baseline in 


None 
reported 
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0
 


Details of 
randomisat
ion not 
reported 
(except 
stratified 
by HBeAg 
status); 
allocation 
concealme
nt not 
reported  


 


Double 
Blind 


 


ITT analysis 


 


Multicentr
e Japan 


 


 


  


Inclusion:  


Patients aged between 20 and 75 years, men and 
women, hepatitis B surface antigen (HBsAg) for at 
least 24 weeks or IgM HBcAb-negative with 
biopsy-confirmed CHB; Hepatitis B e antigen 
(HBeAg)-positive or negative   for 12 weeks or 
more; HBV DNA ≥40MEq/mL measured 2 weeks or 
more before screening and at screening; serum 
ALT 1.25-10 times ULN; well-compensated liver 
disease: a prothrombin time not more than three 
seconds longer than normal or a ratio not greater 
than 1.5; a serum albumin level of at least 3.0 g 
per decilitre; a total serum bilirubin level of 2.5 mg 
decilitre or less 


 


Exclusion: Pregnant women; latients with liver 
cirrhosis; history or evidence of variceal bleeding, 
hepatic encephalopathy or ascites requiring 
diuretics, or paracentesis, other liver diseases; 
serum creatinine >1.5 x ULN, Hb <10g/dL, platelet 
count <70,000/mm


3
, granulocyte count 


<1,500/mm
3
 or plasma  alpha fetoprotein level 


greater than 100mg/ml; allergy induced by 
nucleoside analog, recent (within 24 weeks) 
history of immunosuppressives or interferon-α/β 
or current treatment of CHB 


 


Baseline characteristics 


Characterist
ic  


Entecavir 0.5 
mg/d (n=34) 


Lamivudine 100 
mg/d (n=34) 


Age (yr) 
mean (SD) 


39.8 (10.4) 42.3 (12.6) 


Sex n (%) 23 (67.6) 28 (82.4) 


weeks 
(n=34) 


 


2 
discontinue
d: 1 for 
non-
compliance 
and 1 
adverse 
event 


 


Also two 
other doses 
of 
entecavir 
(0.01 and 
0.1mg 
daily; not 
standard 
doses so 
not data 
extracted) 


 


 


 


weeks 


(n=34) 


 


1 
discontinue
d for 
adverse 
event 


 


 


mean serum 
HBV DNA -
analysis 
measured by 
PCR  


 


Secondary:  


reduction of 
HBV DNA of 2 
log10 
copies/mL or 
more or HBV 
DNA level 
below the 
limit of 
detection (400 
copies/mL by 
PCR assay; 
2.5pg/mL or 
0.7MEq/mL by 
bDNA assay); 
HBeAg loss 
and 
seroconversio
n; 
normalisation 
of ALT; drug 
resistance 


 


 Adverse 
events 
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male 


HBV DNA 
(log 10 


copies/ ml) 


8.39 (0.73) 7.94 (0.83) 


HBeAg 
positive n 
(%) 


30 (88.2) 31 (91.2) 


ALT (IU/L) 142.4 (82.2) 185.0 (130.8) 


Genotype: 


A 


B 


C 


F 


 


1 (2.94) 


1 (2.94) 


32 (94.1) 


0 


 


2 (5.88) 


2 (5.88) 


30 (88.2) 


0 


Previous 
interferon 


0 0 


 


 


Effect size (ITT analysis) 


 


 Entecavir 0.5 mg/d (n=32)  Lamivudine 100 mg/d (n=33)  p-value 


Outcomes – at week 22    


HBV DNA levels <0.7MEq (2.5pg/mL) by 
Quantiplex assay n (%) 


32/32 (100) 32/33 (97.0) not reported 


Mean (SE) reduction in the serum HBV DNA 
levels (log10 copies/ml) 


-5.16 (0.13) -4.29 (0.18) p=0.007 


HBeAg loss n (%) 1/28 (3.6) 1/30 (3.3) NS 


Rate of HBeAg seroconversion n % 1/28 (3.6) 1/30 (3.3) NS 


Normalisation of ALT levels n % 24/30 (80.0) 25/32 (78.1) NS 


Genotypic resistance 0 0  


Discontinuation due to adverse event 1 (2.9) 2 (5.9) not reported 
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Authors’ conclusion: Entecavir is well tolerated and produces a dose-dependent reduction in viral load in nucleoside-naive Japanese patients with CHB. Compared with 
lamivudine, entecavir 0.5mg was superior in this population. 


 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Yao 2007  RCT (phase 
III) 


 


Randomisatio
n was 
performed 
centrally and 
stratified by 
HBeAg status 
and 
investigative 
site.  


 


Double blind 


 


Target sample 
size 225 per 
group to 
provide 90% 
power to 
demonstrate 
superiority of 
entecavir over 
lamivudine 
(not stated 


 N= 519 


 


 


Nucleoside naïve Chinese patients (majority HBeAg 
positive) 


Setting: China (26 sites) 


 


Inclusion: At least 16 years and had a documented 
history of chronic HBV infection (HBsAg positive for ≥6 
months) and compensated liver disease (total bilirubin 
≤2.5mg/dL, INR ≤1.5, albumin ≥3.0g/dL, no current 
evidence or history of variceal bleeding, hepatic 
encephalopathy, or ascites requiring diuretics or 
paracentesis). Eligible patients also had a HBVDNA ≥3 
MEq/ml by branched chain DNA assay at screening 
and evidence of HBV DNA by any commercial assay 
≥12 weeks prior to screening, and had ALT 1.3-10 x 
ULN and at least once ≥12 months prior to screening.  


 


Exclusion: Co-infection with HCV, HDV or HIV; other 
forms of liver disease, more than 12 wk of therapy 
with nucleos(t)ide analogue with activity against HBV; 
therapy with any anti-HBV drug within 24 wk prior to 
randomisation. Patients were not allowed to use 
traditional Chinese medicine and other herbal 
medicines intended to improve or protect liver 
function, or improve or prevent fibrosis, during the 
study.  


Entecavir, 
0.5mg/day   


(n=258) 


HBeAg (+): 
n=225 


HBeAg (-): 
n=33 


 


 


Total 
duration of 
treatment: 
52 weeks 
and 
continue up 
to 96 weeks 
if complete 
response 
was not 
achieved at 
week 48 


 


Loss to 
follow up: 0; 


Lamivudine, 
100mg/day 


(n=261) 


HBeAg (+): 
n=221 


HBeAg (-): 
n=40 


 


 


Total 
duration of 
treatment: 
52 weeks 
and 
continue up 
to 96 weeks 
if complete 
response 
was not 
achieved at 
week 48 


 


Loss to 
follow up: 4; 


Week 
48 of 
treatme
nt 


Primary: HBV 
DNA 
<0.7MEq/mL 
(lower limit of 
detection) by 
bDNA assay and 
ALT <1.25 x 
ULN. 


Secondary:  


Log reduction 
of HBV DNA by 
PCR assay 


% with  
undetectable 
HBV DNA (<300 
copies/ml); % 
with HBeAg loss 
and/or 
seroconversion; 
% with ALT 
normalisation 
(≤1 x ULN) 


 


 


 


None 
reporte
d 
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what 
comparison 
was) 


 


Baseline characteristics 


 ETV (n=258) LAM (n=261) 


Mean age (SD) 30 (9) 30 (9) 


HBeAg (+) (%) 225 (87) 221 (85) 


Male (%) 211 (82) 217 (83) 


Mean serum HBV 
DNA by PCR (SD), 
log10 copies/ml 


Overall 


HBeAg (+) 


HBeAg (-) 


 


 


 


8.64 (0.99) 


8.77 (0.86) 


7.70 (1.28) 


 


 


 


8.48 (1.12) 


8.65 (1.0) 


7.59 (1.33) 


Mean serum ALT 
(SD), U/L 


Overall 


HBeAg (+) 


HBeAg (-) 


 


 


196 (140) 


191 (135) 


225 (169) 


 


 


198 (180) 


204 (192) 


164 (83) 


 


Prior IFN-alpha 
treatment (%) 


37 (14) 42 (16) 


 


4 
discontinued 
(withdrew 
consent); 1 
adverse 
event; 2 
other 
reasons 


0 withdrew 
consent; 3 
adverse 
event; 6 
other 
reasons 


Response to 
therapy was 
initially 
assessed at 
week 52, based 
on results 
obtained at 
wee k 48.  


 


Adverse events 


 


Effect size * (No reporting of any intention to treat analysis, but data reporting suggests ITT was done.)   


 


HBeAg (+) patients 


 


HBeAg (+) patients 


Week 48 (treatment duration: 52 weeks) 


ETV (0.5 mg/day)          


 (n=225 ) 


LAM (100 mg/day) 


(n=221) 


Mean Log reduction of HBV DNA, log 10 
copies/ml (SE) 


-6.00 (0.072) -4.3 (0.134) 


% with undetectable HBV DNA (<300 166/225 83/221 
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copies/ml) (%) 


Incidence of resistance Not reported Not reported 


% with ALT normalisation (≤1 x ULN) 200 (89) 172 (78) 


% with HBeAg loss and/or seroconversion 41 (18) 44 (20) 


% with HBeAg seroconversion 33 (15) 39 (18) 


% with HBsAg loss and/o≤1 x ULN)r 
seroconversion 


Not reported Not reported 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported 


% withdrawn due to adverse events 
(overall, HBeAg (+) and (-)) (%) 


1 (<1) 3 (1) 


 


HBeAg (-) patients 


 


HBeAg (-) patients 


Week 48 (treatment duration (52 weeks) 


ETV (0.5 mg/day)          


 (n=33) 


LAM (100 mg/day) 


(n=40) 


Mean Log reduction of HBV DNA, log 10 
copies/ml (SE) 


-5.22 (0.23) -4.5 (0.282) 


% with undetectable HBV DNA (<300 
copies/ml) (%) 


31/33 29/40 


Incidence of resistance Not reported Not reported 


% with ALT normalisation  31 (94) 31 (78) 


% with HBsAg loss and/or seroconversion Not reported Not reported 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported 


% withdrawn due to adverse events 
(overall, HBeAg (+) and (-)) 


1 (<1) 3 (1) 


*For all analyses with the exception of mean reduction of HBV DNA, patients with a missing value for an endpoint were considered nonresponders for that end point.  


 


Authors’ conclusion: For nucleoside naïve Chinese patients with CHB, ETV achieves superior virological and biochemical benefit over lamivudine, with a comparable 
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safety profile.  


 


Notes: Yao 2008 (Follow up study) 


 


 


 


Telbivudine vs entecavir 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Suh 2010  RCT 


 


Multi 
centre 
internation
al study 


 


Open label 


 


Parallel 
group 


 


No details 
of 
randomisat
ion and 
allocation 
concealme
nt. 


 


 N=44  


 


 


Adults with HBeAg-positive compensated 
chronic hepatitis B (CHB) 


 


Inclusion:  


Aged ≥18 years and had HBeAg-positive CHB 
with a clinically confirmed diagnosis of 
compensated liver function (a total serum 
bilirubin level of ≤2.5 mg/dl, a prothrombin 
time ≤3 secs longer than normal or an 
international normalised ratio of ≤1.5, a 
serum albumin level of ≥3g/dl, and no history 
of variceal bleeding or hepatic 
encephalopathy).  


Eligible patients also had detectable hepatitis 
B surface antigen (HBsAg) for ≥24 weeks prior 
to screening. Other inclusion criteria at 
screening were serum HBV DNA levels of ≥7 
log 10 copies/ml, as determined by a Cobas 
Amplicor DNA-PCR based assay, a serum 
alanine aminotransferase level 1.3xto 10.0x 
the upper limit of normal (ULN), and evidence 
of chronic liver inflammation documented 


Telbivudine 600 
mg/day for 12 
weeks  


(n=23) 


 


 


 


All randomised 
patients 
completed 
treatment, and 
there were no 
treatment 
discontinuation
s. 


Entecavir 
0.5 mg/day 
for 12 
weeks  


(n=21) 


 


All 
randomise
d patients 
completed 
treatment, 
and there 
were no 
treatment 
discontinua
tions. 


Week 12 
(end of 
treatment)
.  


Mean log 
reduction of 
HBV DNA 
levels 


 


Adverse 
events 


 Novartis 
Pharma 
AG  
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ITT used  


 


 


 


 


 


upon previous liver biopsy within 24 months 
of the study or by a history of elevated serum 
ALT levels on ≥2 occasions within a 6 month 
period.  


 


Exclusion:  


Exclusion criteria included co-infection with 
hepatitis C virus, hepatitis delta virus, or HIV 
virus; the use of interferon or other 
immunomodulatory agents within 12 months 
of screening or any previous treatment with 
oral NA agents; and conditions requiring the 
frequent, chronic, or prolonged use of 
systemic corticosteroids or hepatotoxic or 
nephrotoxic medications.  


 


Baseline characteristics 


 Telbivudine 
(n=23) 


Entecavir 
(n=21) 


Mean age 
(yr) (mean 
SD) 


36.2 (9.62) 33.4 (8.82) 


Male (no) 
(%) 


18 (78.3) 12 (57.1) 


Female (no) 
(%) 


5 (21.7) 9 (42.9) 


No (%) of 
patients with 
Asian and 
South 
Korean race 
and ethnicity 


23 (100) 21 (100) 


Time since   
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diagnosis of 
CHB:  


Within past 6 
months 


<1 yr but > 6 
months 


≥1 yrs ago  


 


 


 


0 (0.0) 


 


2 (8.7) 


21 (91.3) 


 


 


 


0 (0.0) 


 


1 (4.8) 


20 (95.2) 


Baseline HBV 
DNA level 


Mean (SD) 
log10copies/
mL 


10.29 (1.6) 9.72 (1.7) 


Baseline AL 
level 
(IU/litre) 


Mean (SD) 


163.1 (125.2) 170.2 (152.7) 


 


 


Effect size 


 


Outcomes (from baseline to week 12) Telbivudine (N=23) Entecavir (1.5n=21) p-value 


Mean reduction in HBV DNA levels 
(log10copies/ml) (SD) 


6.6 ±1.6  6.5±1.5 Not reported 


Mean reduction in ALT (IU/L) 108.0 (147.87) 116.3 (162.81)  


 


Authors’ conclusion:  


During the first 12 weeks of treatment, telbivudine and entecavir demonstrated similar antiviral potencies, resulting in a rapid and profound suppression of serum 
hepatitis B virus DNA and reduction of alanine aminotransferase levels. No differences in the effects of these agents on early viral kinetics were observed. Both 
medications were well tolerated.  


Notes: study also reported mean reduction in ALT and total drug-related adverse events. 
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Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Zheng 2010 RCT 


 


Parallel 
group 


 


open label 


 


Randomisa
tion by 
random 
number 
table. 


 


No details 
of 
allocation 
concealme
nt. 


 


 


 N=131  


 


 


Adult Chinese patients with previously 
untreated HBeAg-positive HBV. 


Inclusion: Patients age 18 to 65 years, had 
HBeAg positive chronic HBV infection and 
compensated liver disease with a serum ALT 
value ≥2 times the upper limit of normal 
(ULN), and had never received treatment with 
nucleosides or nucleotides for HBV. Patients 
were required have a serum HBV-DNA 
concentration ≥6 log 10 copies/ml at 
screening.  


Exclusion: 


Patients were excluded if they had evidences 
of infection with HIV, or hepatitis C or D 
viruses. Other exclusion criteria included 
pregnancy, breast feeding, alcohol abuse, 
other forms of liver disease, and impaired 
renal function. In addition, patients with 
muscular diseases or baseline serum 
creatinine phosphokinase (CPK) >190 U/L 
were also excluded. 


 


Baseline characteristics 


Characteristi
c  


Telbivudine 
(n=65) 


Entecavir 
(n=66) 


Age , mean 
(SD) yr 


31.6 (8.7)  33.5 (9.1) 


Male , no (%) 49 (75.4) 42 (63.6) 


Female, 
no(%) 


16 (24.6) 24 (36.4) 


Telbivudine 600 
mg once daily 
for 24 weeks.  


 


(n=65) 


 


 


Loss to follow 
up/ reason: 64 
completed 24 
weeks of 
treatment; 
reason(s): 
premature 
discontinuation, 
left study area 


Entecavir 
0.5 mg 
once daily 
for 24 
weeks.  


 


(n=66) 


 


Loss to 
follow 
up/reason: 
63 
completed 
24 weeks 
of 
treatment; 
reason(s): 
premature 
discontinua
tion; left 
study area 


Week 24  Mean log 
reduction 
from baseline 
in serum HBV 
DNA 
concentration  


 


% patients 
with 
continuous 
detectable 
serum HBV 
DNA (≥500 
copies/mL) 


 


% HBeAg loss 


 


% HBeAg 
seroconversio
n 


 


Normalisation 
of serum ALT 
(≤1 x ULN) 


 


*All outcomes 
were assessed 
at the end of 
treatment 
(week 24) 


 Scientific 
Research 
Foundati
on of 
Wenzhou
, 
Zhejiang 
Province, 
China.  
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 ALT , mean 
(SD), U/L 


167.3 (100.4) 


160.3 (89.8) 


 


 


 


 


 


 


 


 


 


 


HBV DNA, 
concentratio
n mean (SD), 
log 10 
copies/ml 


7.45 (0.69) 7.51 (0.85) 


 


 


Effect size 


 


Outcomes Telbivuidne (n=65) Entecavir (n=66) p-value 


    


24 weeks    


Reduction in serum HBV DNA concentration, 
mean (SD), log 10 copies/ml 


6.00 (2.07) 5.80 (2.16) 0.350 


Proportion of patients with continuous 
detectable HBV DNA concentration (≥500 
copies/mL), % (n/N) 


32.3 (21/65) 42.4 (28/66) 0.232 


ALT normalisation (≤ 1 x ULN), % (n/N) 78.5 (51/65) 74.2 (49/66) 0.570 


HBeAg loss, % (n/N) 36.9 (24/65) 28.8 (19/66) 0.321 


HBeAg seroconversion, % (n/N) 24.6 (16/65) 13.6 (9/66) 0.11 


Patients withdrawn due to adverse events 0 0 -- 


 


Authors’ conclusion:  


 In this study of ethnic Han Chinese adults with previously untreated HBeAg-positive HBV infection, there were no statistically significant differences in effectiveness or 
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tolerability between telbivudine 600 mg and entecavir 0.5 mg at the end of 24 weeks of treatment.  


Notes: To detect a different of 0.5 log 10 copies/mL in the mean reduction from baseline of serum HBV DNA conc at week 24 between telbivudine treated and 
entecavir treated groups, with an SD of 1 within each group, a 2-sided sig. level of 0.05, 80% power, and an expected drop out rate of 5%, >=65 patients per treatment 
group were needed. Study also reported results at 12 weeks (during treatment). 


Lamivudine vs Telbivudine 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 


Intervention/ 


Comparisons 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Lai CL, 
Leung N, 
Teo EK, 
Tong M, 
Wong F 
et al. 
2005 


 RCT (phase 
2b) 


Randomisatio
n: Central 
randomisation 
scheme 
(stratified by 
serum ALT 
above or 
below 2.5 x 
ULN) using an 
interactive 
voice 
response 
system, with 
the system 
linked to the 
study drug 
supply vendor 
for dispensing 
of blinded 
study 
medications 
to the study 
sites 


 N= 104 


 


 


 ITT 
analysis 


 


 


HBeAg positive patients 


International study, with patients from Hong 
Kong, Singapore, US, Canada and France.  


Inclusion: male or female; aged 18-65 years; 
history of CHB, HBsAg seropositive for ≥6 
months; HBeAg positive, serum HBV DNA level > 
6 log10 copies/mL; ALT 1.3-10 times ULN;  


Exclusion: prior treatment with anti-HBV 
nucleosides or nucleotides; interferon 
treatment within preceding 12 months; co-
infection with HIV, Hep C or delta; history or 
signs of hepatic decompensation; history of 
pancreatitis; confounding medical problems; 
history of alcohol/illicit substance abuse within 
2 yrs; Hb <11g/dL (men) or <10g/dL (women); 
platelets <8x10


4
 /mm


3
; serum creatine level 


>1.5 mg/dL; bilirubin > 2 mg/dL; albumin <3.4 
g/dL; prothrombin time >3 secs despite vitamin 
K administration. 


 


Baseline characteristics: Differences reported as 
NS. 


 Lam 
n=19 


Tel 600 
n=22 


Tel 600 + 
lam n=20 


 


Lamivudine 100mg/day for 52 
weeks (n=19) 


Telbivudine 400mg/day for 52 
weeks(n=22)(non-standard dose) 


Telbivudine 600mg /day for 52 
weeks(n=22) 


Telbivudine 400mg/day + 
lamivudine 100mg/day for 52 
weeks (n=21) (non-standard dose) 


Telbivudine 600mg/day + 
lamivudine 100mg/day for 52 
weeks (n=20) 


Loss to follow up/reasons: Of the 
107 randomised in total, 3 
withdrew before baseline, but 
group assignment not given. Then, 
of the 104 who received at least 
one dose of treatment, 5 
discontinued (1 noncompliance, 2 
pregnancy, 1 raised creatine 
kinase, 1 lost to follow up), but 
again group assignment not given. 
ITT analysis of the 104 patients 


52 
weeks 
of 
treatme
nt, no 
follow 
up 


Log reduction 
of HBV DNA  


 


% with  
undetectable 
HBV DNA (<200 
copies / mL 
[lower limit of 
detection]) 


 


Incidence of 
resistance (viral 
breakthrough; 
resistance 
mutations)  


 


% with ALT 
normalisation  


 


% with HBeAg 
loss and/or 
seroconversion 


 


 


Idenix 
Pharma
ceutical
s Inc 
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Double blind 


 


 


Median 
age 
(range) 


34(18-
61) 


40(19-
60) 


33 (21-
53) 


Sex (% 
men) 


74% 82% 100% 


Median 
serum 
HBV 
DNA 
(range), 
log10 
copies/
ml 


9.3 
(6.6-
12.9) 


9 (6.3-
13.3) 


9.7 (6.4-
13.2) 


Median 
serum 
ALT 
(range), 
U/L 


122 
(62-
309) 


130 (61-
325) 


132 (32-
1657) 


Prior 
use of 
interfer
on alfa 
(%) 


5 0 5 


 


receiving at least one dose was 
done.  


 


 


% with HBsAg 
loss and/or 
seroconversion  


 


 


 


Effect size at 52 weeks (assessed at week 48) ITT results only given.  


 NB No variances given for Log reduction of HBV DNA for un-pooled analysis.  


Post-treatment  Lamivudine 100mg/day n=19 Telbivudine 600mg/day n=22 Telbivudine 600mg/day + Lamivudine 
100mg/day n=20 


Log reduction of HBV DNA (mean – no 
SD given) 


4.57 5.49 5.94 


Undetectable HBV DNA 6/19 (32%) not stated not stated 


HBsAg loss 0 0 0 
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HBsAg seroconversion 0 0 0 


% with ALT normalisation  63% (12/19) 82% (18/22) 74% (15/20) 


 


 


Authors’ conclusion: Patients with CHB treated with telbivudine exhibited significantly greater virologic and biochemical responses compared with lamivudine. Results 
with the combination regimens were similar to those obtained with telbivudine alone.  


Notes: Treatment naive population 


Sample size calculation reported: it was estimated that with a total of 100 patients (20 per treatment group), the study allowed detection of a 0.33 log 10 difference in 
reduction of HBV DNA levels between treatment types (LAM vs. TEL vs. combination) and detection of a 0.5 log 10 difference in reduction of HBV DNA levels between 
individual treatment groups, with 80% power at a 2-sided sig. level of alpha = 0.05.  


 


Entecavir vs adefovir 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Zhao 2011A Meta-
analysis 


 


All studies 
randomise
d 
controlled 
with 
description 
of 
withdrawal
s and drop-
outs.  


 


 


 


6 studies 
(1 in 
English – 
Leung 
2009 - 
and 5 in 
Chinese). 
Leung 
n=69; 
open-
label 
treatmen
t; no 
other 
outcomes 
reported 


Nucleos(t)ide-naïve Asian patients with chronic 
hepatitis B.  


 


Inclusion: study design: randomised controlled 
trial 


Study population: HBeAg positive nucleos(t)ide-
naïve Asian patients with chronic hepatitis B 


Intervention: the doses of entecavir and adefovir 
were respectively 0.5 mg/d and 10mg/d, with 
the duration lasting 48 weeks.  


 


Exclusion:  


Non-human studies, co-infection with hepatitis 
A, C, D, E, Epstein Barr virus, cytomegalovirus or 
HIV, co-existence of any other liver diseases such 


Entecavir 0.5 
mg/d for 48 
weeks  


 


Adefovir 
10mg/d for 
48 weeks 


48 weeks  Rates of 
virological 
response 
(Defined as 
attainment of 
undetectable 
levels of 
serum HBV 
DNA) 


 


Rates of 
biochemical 
response 
(defined as 
normalisation 
of serum ALT) 


None 
reported 
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Total 
number of 
patients 
included 
not 
reported.  


 


No details 
on 
population 
other than 
race (age, 
sex, 
baseline 
serum 
DNA, ALT 
etc) 


in study as autoimmune hepatitis, alcoholic liver disease, 
drug hepatitis or Wilson’s disease, liver 
transplantation, past or current hepatocellular 
carcinomas; abstracts only.  


 


Baseline characteristics  


literature Patient 
races 


Study design  


Ding 2005 Asian  randomised trial 
with description of 
withdrawals and 
drop-outs.  


 


Zhang 2009  Asian  randomised trial 
with description of 
withdrawals and 
drop-outs.  


Lueng 2009 88% 
Asian  


randomised trial 
with description of 
withdrawals and 
drop-outs.  


Yang 2010 Asian  randomised trial  
with description of 
withdrawals and 
drop-outs.  


Zou 2010 Asian  randomised trial 
with description of 
withdrawals and 
drop-outs.  


Huang 2010 Asian  randomised trial 
with description of 
withdrawals and 
drop-outs.  


 


 


HBeAg 
clearance 
(defined as 
HBeAg 
disappearance
) 


 


HBeAg 
seroconversio
n (defined as 
anti-HBeAg 
appearance)  
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Effect size 


outcomes- week 48  Entecavir  Adefovir  RR (95% CI), p-value 


Virological response – undectable levels of HBV 
DNA (from  analysis of 4 studies) 


105/161 54/148  1.73 (95%CI 1.38 to 2.17), p<0.00001; heterogeneity p=0.21, I
2
=32.9% 


Biochemical response (ALT normalisation; from 
analysis of 4 studies) 


93/131 76/136 1.25 (95%CI 1.06 to 1.49), p=0.009 


HBeAg clearance (from analysis of 5 studies)  17/152 21/154 0.77 (95%CI 0.44 to 1.35), p=0.36 


HBeAg seroconversion (from analysis of 3 
studies) 


6/101 8/106 0.74 (0.28 to 1.94), p=0.53 


 


 


 


Authors’ conclusion:  


Enetcavir is superior to adefovir in decreasing serum HBV DNA and normalising ALT but similar with adefovir in clearing HBeAg and encouraging HBeAg seroconversion 
for the HBeAg-positive nucleos(t)ide-naïve Asian patients with chronic hepatitis B. Adefovir can be still used for first-line therapy in these patients.  


 


 


E.6.1.3 Monotherapies for HBeAg negative people with CHB 


 


Adefovir vs placebo 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Hadziyannis 
2003  


RCT 


Central 
randomisat
ion was 


N=185  


 


 


 


Patients with chronic hepatitis B who were 
negative for hepatitis B e antigen (HBeAg -ve).  


Setting: Multicentre at 32 sites (in Canada, 
Greece, Israel, France, Italy, Australia, Taiwan, 


Adefovir 
dipivoxil 10 
mg orally 
once daily 


Placebo 
once daily 
for 48 
weeks. 


At week 48 
(end of 
treatment)  


Log reduction 
of serum HBV 
DNA levels. 
[serum HBV 


Supporte
d by 
Gilead 
sciences 
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stratified 
according 
to five 
geographic 
regions. 
Permuted 
blocks 
(with a 
block size 
of 6) were 
used in 
each 
stratum. 


Double 
blind (ratio 
ADV vs. 
placebo = 
2:1) 


 


and Singapore) 


Inclusion: male and female patients 16 to 65 
years of age who had HBeAg-negative chronic 
hepatitis B and compensated liver disease were 
eligible. Chronic hepatitis was defined by the 
presence of detectable HBsAg for at least 6 
months, undetectable HBeAg, detectable anti-
HBe, a serum HBV DNA level of at least 10


5
 


copies per millilitre, and an alanine 
aminotransferase level between 1.5 and 15 
times the upper limit of the normal range. 
Patients had to have a total bilirubin level of no 
more than 2.5 mg per decilitre, a prothrombin 
time that was no more than one second above 
the normal range, a serum albumin level that 
was at least 3g per decilitre, a serum creatinine 
level of no more than 1.5mg per decilitre and an 
adequate blood count. 


 


Exclusion:  


Criteria for exclusion included a coexisting 
serious medical or psychiatric illness; immune 
globulin, interferon, or other immune or 
cytokine-based therapies with possible activity 
against HBV disease within 6 months before 
screening; organ or bone marrow 
transplantation; recent treatment with systemic 
corticosteroids, immunosuppressant or 
chemotherapeutic agents, a serum alpha-
fetoprotein level of at least 50 ng per millilitre; 
evidence of a hepatic mass; liver disease that 
was not due to hepatitis B; prior therapy for 
more than 12 weeks with a nucleoside analogue 
with activity against HBV; and seropositivity for 
HIV or hepatitis C or D virus.  


for 48 
weeks.  


(n=123) 


(n=62*)  


 


*One 
patient 
who was 
assigned to 
receive 
placebo 
never 
received 
treatment 
and was 
excluded 
from all 
analyses. 


 


DNA was 
measured by 
the Roche 
Amplicor 
polymerase-
chain reaction 
(PCR) assay; 
lower limit of 
detection 400 
copies/nL) 


 


% with 
undetectable 
HBV DNA 
(<400 
copies/mL) 


Serum alanine 
aminotransfer
ase 
normalisation 


HBsAg 
seroconversio
n 


 


Primary: 
Histologic 
improvement 
[defined as a 
reduction of 
at least 2 
points in the 
Knodell 
necroinflamm
atory score, 
with no 
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Baseline characteristics 


Characteristic  Adefovir 
dipivoxil 
(n=123) 


Placebo 
(n=61) 


Age (yr) mean 
±SD 


46±9.8 45±10.4 


Male - no (%) 102 (83) 50 (82) 


Alanine amino 
transferase level 
–mean ±SD-
U/litre 


143.5±125.
3 


149±195.2 


White 


Black 


Asian 


82 (67) 


5 (4) 


36 (29) 


40 (66) 


1 (2) 


20 (33) 


HBV DNA-log 
copies/ml 


mean ±SD 


6.9±0.9 6.9±1.0 


 


Knodell score 
(mean±SD) 


Total  


Necroinflammato
ry activityFibrosis  


 


 


9.6±3.3 


7.7±2.7 


 


1.9±1.2 


 


 


8.9±3.4 


7.1±2.7 


 


1.8±1.1 


Cirrhosis- no (%) 14 (11) 6 (10) 


Prior HBV 
medications – n 
(%) 


Interferon 


Lamivudine 


Famciclovir  


 


 


 


48 (39) 


10 (8) 


7 (6) 


 


 


 


28 (46) 


4 (7) 


7 (11) 
 


concurrent 
worsening of 
the Knodell 
fibrosis score. 
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Effect size 


Outcomes- at week 48 Adefovir dipivoxil (n=123) Placebo (n=61) p-value 


Reduction in serum HBV DNA levels- median  3.91 log copies/ml 1.35 log copies/ml <0.001 


Patients with undetectable HBV DNA (<400 copies/mL) 63/123 (51%) 0/61 (0%)  


Histologic improvement (%) 77/121 (64) 19/57 (33) p<0.001 


Normalised alanine aminotransferase level 84/116 (72%) 17/59 (29%) <0.001 


Mean (SD) change in Knodell scores baseline to week 48 among patients with assessable 
liver biopsy specimens (adefovir n=112; placebo n=55): total 


necroinflammatory 


fibrosis 


 


-3.7 (3.1) 


-3.4 (2.9) 


-0.3 (0.7) 


 


0.4 (3.7) 


0.3 (3.2) 


0.1 (0.9) 


 


<0.001 


<0.001 


0.005 


Resistance 0 0  


  


Authors’ conclusion:  


 


In patients with HBeAg-negative chronic hepatitis B, 48 weeks of adefovir dipivoxil treatment resulted in significant histologic, virologic, and biochemical improvement, 
with an adverse event profile similar to that of placebo. There was no evidence of the emergence of adefovir-resistant HBV polymerase mutations.   


Notes: Treatment naïve and previous treated with IFN-alpha (41% patients) 


 


 


 


Lamivudine vs placebo 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Tassopoul
os 1999 


 Double 
blind RCT  


-
randomizati


 N=125 


 


 


Inclusion:  


HBeAg negative patients (at screening and for at least 
6 months before); men and women 16-70 years old; 
with detectable HbsAg and detectable HbeAb for at 


Lamivudine 
100 mg 
orally once 
daily (n=60) 


Placebo 
(n=65 
randomised; 
64 analysed 


26 
weeks 
double 
blind 


Primary: 
“complete 
responders”: 


undetectable 


Glaxo 
Wellco
me 
Researc
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on method; 
adequate 
(computer 
generated 
codes) 


-allocation 
concealment
: unclear 


- blinding: 
double 
blinded for 
the first 26 
weeks, then 
unblinded 
 at week 
24 patients 
were 
analyzed for 
DNA 
based on 
results: 


- HBV DNA> 
2.5 pg/mL; 
patients in 
both groups 
were 
withdrawn 


- HBV DNA< 
2.5 pg/mL; 
in the LAM 
group 
continued 
on 
treatment 
and in 


least 6 months, HBV DNA concentration ≥2.5 pg/mL at 
screening and HBV DNA present in serum for at least 3 
months before; ALT concentration ≥1.5 and less than 
10 times the upper limit of normal (ULN) at screening 
and at least once ≥3 months before, previously 
treated with other antiviral drugs but not within 30 
days of the start of the trial.Multinational.  


Exclusion: coinfected with Hepatitis C or D, HIV, 
decompensated liver disease (bilirubin >2.5 times 
ULN, prothrombin time prolonged >3s, albumin 
<3g/dL, history of ascites, variceal hemorrhage or 
hepatic encephalopathy) or evidence of autoimmune 
hepatitis (antinuclear antibody titre >1:160).  


 


Baseline characteristics 


 Lamivudine 
(n=60) 


Placebo 
(n=64) 


Median age 
(range) 


42 (24-65) 44 (17-63) 


Sex (% men) 83% 77% 


Median HBV 
DNA (range), 
pg/mL 


255 (1.3-
18000) 


95.5 (1.3-
3900) 


Median serum 
ALT (range),  x 
ULN 


3.2 (0.6-
16.4) 


3.3 (0.7-
12.5) 


n (%) of 
patients with 
HBeAg 
(negative) 


63 (98%) 59 (98%) 


Number (%) of 
patients with 
evidence of 


8 (14%) 10 (18%) 


 


26-week 
double blind 
phase; total 
duration of 
treatment: 
up to 52 
weeks 


 


Loss to 
follow 
up/reasons: 
53/60 
completed 
52 weeks (5 
withdrawn 
at week 26 
following 
protocol [i.e. 
if HBV DNA 
positive at 
week 24], 1 
due to 
adverse 
events, 1 
due to 
protocol 
violation) 


as 1 patient 
did not have 
evidence of 
chronic Hep 
B) 


26-week 
double blind 
phase; total 
duration of 
treatment: 
26 weeks 


 


Loss to 
follow 
up/reasons: 
60/64 
completed 
the 26 
weeks; 
43/64 
withdrawn 
at week 26 
following 
protocol, 
15/64 
completed 
the follow 
up until 52 
weeks.  


treatme
nt (plus 
follow 
up at 
week 52 
after 
some 
patient 
had 
stopped 
and 
some 
continu
ed 
therapy
) 


HBV DNA (<2.5 
pg/mL by 
Chiron 
Quantiplex 
bDNA assay) 
plus ALT 
normalisation; 
“partial 
responders”: 
HBV DNA 
<2.5pg/mL but 
not normal ALT; 
nonresponders: 
HBV DNA 
≥2.5pg/mL 


 


 % with HBsAg 
loss and/or 
seroconversion 


 


Histologic 
improvement 
(week 52) 


 


Incidence of 
resistance 
(genotypic 
YMDD mutation 
at week 52) 


 


Adverse events 


 


h and 
Develop
ment, 
Greenfo
rd, UK 
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placebo 
stopped 
treatment 
and followed 
up 


cirrhosis 
 


 


Effect size (of the 54 patients in each group with elevated ALT and HBV DNA ≥2.5pg/mL at baseline) 


 


Post-treatment (end of week 24) Lamivudine (100mg/day) (n=54) Placebo  (n=54) p value 


Complete responders: undetectable HBV DNA (<2.5 pg/mL) plus ALT normalisation 34/54 (63%) 3/54 (6%) p<0.001 


Partial responders: undetectable HBV DNA (<2.5 pg/mL) without ALT normalisation 15/54 (28%) 11/54 (20%)  


Total undetectable HBV DNA (<2.5pg/mL) 49/54 (91%) 14/54 (26%)  


Log reduction of HBV DNA Not reported Not reported -- 


% with ALT normalisation  Not reported Not reported -- 


% with HBeAg loss and/or seroconversion Not reported Not reported -- 


% with HBsAg loss  0% 1/54 Not reported 


Quality of life measures (EQ-5, SF-35, liver disease specific) Not reported Not reported -- 


% withdrawn due to adverse events 1/54 1/54  


Notes: Sample size calculation - yes; the study was powered to detect a difference in complete response between lamivudine and placebo; the planned sample size of 
102 patients provided 80% power to detect a 20% difference (considered to be the mimimum clinically relevant difference) in complete response (HBV DNA loss plus 
ALT normalization).  


Authors’ conclusion: Lamivudine treatment results in a significant virological and biochemical improvement compared with placebo, indces an improvement or no 
change in histology in most paitns and is well tolerated The response to lamivudine therapy in HBeAg-negative patients is similar to teh response reported in previous 
studies of patiens with HBeAg-positive chronic hepatitis B. 


 


 


 


 


 


Reference Study type 
Number 
of 


Patient characteristics 


 Intervention Comparison 
Length 
of 


Outcome 
measures 


Source  


of  
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patients follow-
up 


funding 


Chan 
2007c; 
Two-year 
lamivudine 
treatment 
for 
hepatitis B 
e antigen-
negative 
chronic 
hepatitis 
B: a 
double-
blind, 
placebo-
controlled 
trial 


 Multicentre, 
double 
blind, 
placebo- 
controlled 
RCT  


 


-
randomizati
on method; 
centralized 
and 
stratified by 
geographical 
region 


- blinding: 
double blind 


-allocation 
concealment
: not stated 


 


 N=139 


 


 


Inclusion: HBeAg-negative (for at least 6 months prior 
to study) treatment naïve patients (over 18 years old) 
with chronic hepatitis B (positive for HBsAg for at least 
6 months), HBV DNA detectable by a non-PCR based 
assay or >100,000 copies/mL by TaqMan real-time 
PCR assay, significantly increased ALT (1.5-10 x ULN on 
≥2 occasions within previous 6 months and at 
screening, or ALT above ULN with ≥1 biochemical 
flare-up [ALT >200IU/L] in past 12 months); liver 
biopsy within 12 months showing evidence of active 
hepatitis.  


8 sites in Hong Kong and China.  


Exclusion: hepatocellular carcinoma, ALT > 10 x ULN, 
decompensated liver disease, complications of liver 
cirrhosis, coinfection with hepatitis C or D or HIV, 
serious medical or psychiatric illnesses, use of 
immunosuppressive or immunomodulatory therapy 
within the last 6 months, treatment with antiviral 
agent in last 6 months, history of hypersensitivity to 
nucleoside analogues, serum creatinine >1.5 x ULN, 
antinuclear antibody titre >1:160, serum amylase or 
lipase level >2 x ULN, Hb <11g/dL, white cell count <3 
x 10


9
/L, platelet count <100 x 10


9
/L, pregnant or 


lactating women.  


 


Baseline characteristics 


 Lamivudine 
(n=89) 


Placebo 
(n=47) 


Median age 
(range) 


40 (18-58) 41 (17-63) 


Median BMI 
(range), kg/m2 


23.0 (16.3-
39.8) 


23.8 (18.8-
30.1) 


 Lamivudine 
(100mg/day) 
(n=89) 


 


Total 
duration of 
treatment: 
24 months 


 


Loss to 
follow 
up/reasons: 
16 drop outs 
and 4 with 
data missing 
until the end 
of treatment 
, another 15 
drop outs 
and 1 with 
data missing 
untile the 
end of 6 
months 
follow up  


Placebo 


(n=47) 


 


Total 
duration of 
treatment: 
24 months 


 


Loss to 
follow 
up/reasons: 
9 drop outs 
and 3 with 
data missing 
until the end 
of treatment 
, another 4 
drop outs 
and 1 with 
data missing 
untile the 
end of 6 
months 
follow up  


24 
months 
of 
treatme
nt plus 
6 
months 
follow 
up 


Primary: 
“Complete 
response”: HBV 
DNA 
undetectable 
(either by 
NAXCOR cross-
linking assay, 
limit of 
detection 
0.5MEq/mL or 
HBV DNA 
<10,000 
copies/mL by 
PCR-based 
assay) plus ALT 
normalisation 
at month 24 


 


 


% with  
undetectable 
HBV DNA 
(<10,000 
copies/ml, by 
TaqMan real 
time PCR assay) 


 


Incidence of 
resistance 
(genotypic and 
phenotypic) 


 


GlaxoS
mithKlin
e 
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Sex (% men) 75 (84%) 39 (83%) 


Median serum 
HBV DNA 
(range), log10 
copies/ml 


6.1 (2.0-8.4) 5.8 (2.0-8.0) 


Median serum 
ALT x ULN 
(range) 


1.6 (0.2-
11.4) 


1.8 (0.4-
13.0) 


HBeAg 
negative n (%) 


84 (94%) 44 (94%) 


Cirrhosis n (%) 16 (31) 6 (21) 


HBV genotype 
n (%): negative 


B 


B+C 


C 


D 


 


3 (3) 


32 (36) 


2 (2) 


51 (57) 


1 (1) 


 


0 (0) 


12 (26) 


3 (6) 


31 (66) 


1 (2) 
 


% with ALT 
normalisation  


 


% with HBsAg 
loss  


 


Histologic 
improvement 
(≥2 points 
improvement in 
necroinflammat
ory and fibrosis 
scores) 


 


Adverse events 


Effect size  


 


Week 24  Lamivudine (100mg/day) 
(n=70 ) 


Placebo (n=35) Difference between groups 


Complete response (undetectable HBV 
DNA and ALT normalisation) n (%) 


50 (56% of originally 
randomised 89 patients) 


5 (11% of originally 
randomised 47 patients) 


Absolute difference 46%, 95% CI 30-55%, p<0.001; after 
adjustment for baseline HBV DNA and ALT levels, OR: 
10.8, 95% CI 3.8-30.2, p<0.001 


Median log reduction of HBV DNA (range) 3.21 log copies/ml (-3.96 
to +6.36) 


0.47 log copies/ml (-4.85 
to +4.91) 


Absolute difference: 2.21 (95% CI 1.19 to 3.28), P<0.001 


% with undetectable HBV DNA 52 (58% of 89) 9 (19% of 47) Absolute difference 39%, 95% CI 22-52%, p<0.0001 


% with ALT normalisation  66 (74% of 89) 17 (36% of 47) Absolute difference 38%, 95% CI 22-55%, p<0.001) 


% with HBeAg loss and/or seroconversion Not reported Not reported -- 


% with HBsAg loss and/or seroconversion 0 0 -- 


Quality of life measures (EQ-5, SF-35, liver Not reported Not reported -- 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 252 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


2
5


2
 


disease specific) 


Histologic improvement* 14/18 with paired biopsy 
data (78%) 


2/8 with paired biopsy 
data (25%) 


Absolute difference 53%, 95% CI 12-77%, p=0.034 


% withdrawn due to adverse events Not reported Not reported  


Genotypic resistance (detection of 
mutations) 


22/70 (31) 1/35 Not stated 


Phenotypic resistance (≥1 log increased 
HBV DNA from previous levels) 


16/70 (23) 0/35 Not stated 


 


Follow up (6 months)  Lamivudine (100mg/day) (n=54) Placebo (n=30) Difference between groups 


Log reduction of HBV DNA Not reported Not reported  


% with undetectable HBV DNA 29 (33% of original 89 patients) 12 (26% of original 47) Absolute difference 7%, 95% CI -9 to 
+21, p=0.39 


% with ALT normalisation  53 (60% of 89) 18 (38% of 47) Absolute difference 21%, 95% CI 4-39, 
p=0.02 


% with HBeAg loss and/or seroconversion Not reported Not reported  


% with HBsAg loss  1/54 0/30  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported  


% withdrawn due to adverse events Not reported  


*The second liver biopsy was an optional examination and 26 patients had paired biopsy. Unclear when the second liver biopsy was done.  


Notes: -HCC was detected in 3 patients in lamivudine group and 1 patient in placebo group. 


 


Authors’ conclusion: Two-year lamivudine treatment was effective in HBeAg-negative chronic hepatitis B. However, the response is not sustained after treatment 
cessation.  
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Interferon vs. Lamivudine; lamivudine + interferon versus lamivudine; lamivudine + interferon versus interferon 


 


Reference Study type No. pts 


Patient characteristics 


 Intervention Comparison 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Schalm 
SW, 
Heathcote 
J, 
Cianciara 
J, Farrell 
G, 
Sherman 
M, 
Willems B, 
Dhillon A, 
Moorat A, 
Barber J, 
Gray DF. 
2000 


RCT-double 
blinded (for 
the 
lamivudine 
group, 
double 
blinded until 
week 8, 
single 
blinded from 
8-52 weeks; 
other groups 
remained 
blinded) 


- Computer 
generated 
randomisatio
n sequence 
but 
incomplete 
allocation 
concealment. 


Results of 
HBV serology 
kept blinded 
during 
treatment 
and follow 
up.  


N= 230 
randomise
d; 226 
analysed 
as ITT 
population 


 


Inclusion: male and female; 16-70 years; 
detectable HBsAg and HBeAg in serum at 
time of screening and for at least 6 and 3 
months respectively before study entry; 
serum HBV DNA levels of at least 5 pg/ml at 
screening; inflammation shown by histology 
or raised ALT (1.3 – 10 x ULN) at screening 
and at least 3 months prior to screening.  


Setting: Multicenter (51 centres in 15 
countries).   


Exclusion: Previous treatment with 
interferon or had received antiviral therapy 
in last 6 months; co-infection with Hep C, D 
or HIV; decompensated liver disease (serum 
bilirubin >2.5 x ULN, prothrombin time 
prolonged >3s, albumin < lower limit of 
normal, history of ascites, variceal 
haemorrhage or hepatic encephalopathy); 
liver disease of other aetiology; 
contraindications to interferon. 


 


Baseline characteristics. Described as well 
matched.  


 


 Lam + 
IFN 
(n=75
) 


IFN 
(n=69
) 


Lam 
(n=82) 


  


Combination 
therapy: 
lamivudine 
100mg daily 
for 8 weeks 
then 16 weeks 
of lamivudine 
100mg daily + 
interferon α 
10 million 
units three 
times weekly 
subcutaneousl
y (n=75; 2 
withdrawn for 
AE, 5 lost to 
follow up, 6 
other 
withdrawal, 
n=62 at week 
52, 1 more 
lost to follow 
up by week 
64, n=61) 


 


Interferon 
monotherapy 
group: 


 


 


  


All patients 
followed to 
week 64: 52 
weeks of 
treatment + 
12 weeks 
follow up 
for the 
lamivudine 
monotherap
y group and 
24 weeks 
treatmetn + 
40 weeks 
follow up 
for other 2 
groups  


 


Primary: 
HBeAg 
seroconversio
n and HBeAg 
loss and 
undetectable 
HBV DNA at 
week 52  


 


Secondary: 
Histological 
response (≥2 
point 
reduction in 
HAI at week 
52), HBV DNA 
loss (solution 
hybridisation 
assay, lower 
limit of 
detection 
3pg/mL) at 
week 52 and 
ALT 
normalisation 
at week 52 


 


 


 


Glaxo 
Wellcome 
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Median 
(range) 
age 


31 
(15-
60) 


32 
(16-
70) 


30 (16-
69) 


% Male 71 81 71 


Median 
(range) 
wt (kg) 


72 
(42-
115) 


71 
(45-
115) 


68.5 
(45-
118) 


Caucasia
n % 


Asian-
Oriental 
% 


59 


31 


65 


28 


65 


29 


Mean 
(SD) ALT 
(x ULN) 


3.2 
(3.4) 


3.1 
(2.1) 


3.3 
(2.8) 


Median 
(range) 
ALT 


2.2 
(0.8-
26.1) 


2.4 
(0.8-
10.1) 


2.6 
(0.8-
19.2) 


ALT <1 x 
ULN n 
(%) 


4 (5) 3 (4) 4 (5) 


Mean 
log10 (SD) 
HBV DNA 
(pg/ml) 


1.74 
(0.75) 


1.78 
(0.77) 


2.04 
(0.66) 


Median 
(range) 
HBV DNA 
(pg/ml) 


94.0 
(1.5-
786) 


109.0 
(1.5-
1322) 


136.0 
(1.5-
2264) 


HBV DNA 
<3 pg/ml 
n (%) 


4 (5) 9 (13) 2 (2) 


HBeAg 72 68 81 (99) 


Placebo once 
daily for 8 
weeks, then 
placebo once 
daily plus 
interferon 
(10


7
 units 


subcutaneousl
y 3 x weekly) 
for 16 weeks. 
(n=69; 9 were 
lost prior to 
52 weeks (0 
due to 
adverse 
events; 5 lost 
to follow up, 4 
other reasons) 
so n=60 at 
week 52 and a 
further 2 lost 
to follow up 
prior to week 
64; final n=58) 


 


Incidence of 
resistance 
(YMDD 
mutation) at 
week 52 and 
week 64 


 


Adverse 
events 
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+ve n (%) (96) (99) 


HBV DNA 
and 
HBeAg 
+ve n(%) 


68 
(91) 


64 
(93) 


80 (98) 


Median 
(range) 
Knodell 
HAI 
score 


4 (0-
14) 


4 (0-
13) 


4 (0-12) 


HAI <2 n 
(%) 


8 (11) 6 (9) 11 (5) 


Cirrhosis 
n (%) 


3 (4) 8 (12) 5 (6) 


 


 


Results:  


Outcome LAM + IFN (n=68) IFN (n=64) Lam (n=80) Combination vs. 
IFN 


Combination vs. 
Lam 


% of patients with HBeAg seroconversion at week 52  20/68 (29%)  12/64 (19%) 14/80 (18%) OR 1.9 (95% CI 
0.8 to 4.4), 
p=0.12 


OR 2.0 (0.9 to 
4.7), p=0.10 


% of patients with HBeAg seroconversion at week 64  17/68 (25%) 14/64 (22%) 16/80 (20%) not stated not stated 


Histological response (≥2 point reduction in HAI) at week 52 21/57 (37%) 25/54 (46%) 31/63 (49%) not stated not stated 


% of patients with HBeAg loss (52 weeks) 19/55 (35%) 13/56 (23%) 14/60 (23%) not stated not stated 


% of patients with HBeAg loss (64 weeks)  18/55 (33%) 14/48 (29%) 13/62 (21%) not stated not stated 


% of patients with undetectable HBV DNA  (< 3 pg/ml = approx 
8 x 10


6
 copies/ml) at 52 weeks  


20/55 (36%) 16/55 (29%) 36/60 (60%) not stated not stated 


% of patients with undetectable HBV DNA  (< 3 pg/ml) at 64 
weeks 


17/55 (31%) 14/49 (29%) 20/63 (32%) not stated not stated 


% of patients with ALT normalisation (<1xULN) at 52 weeks  21/55 (38%) 16/55 (29%) 33/58 (57%) not stated not stated 
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% of patients with ALT normalisation (<1xULN) at 64 weeks  18/50 (36%) 16/50 (32%) 13/63 (21%) not stated not stated 


Incidence of YMDD variant HBV 52 weeks 


Incidence of YMDD variant HBV 64 weeks 


 


0 


0 


0 


0 


 


19/61 (31%) 


12/57 (21%) 


 


not stated not stated 


Patients with adverse events leading to withdrawal 2 0 3 not stated not stated 


Notes: sample size calculation: Based on an estimated HBeAg seroconversion rate of 40% for interferon and lamivudine monotherapy and 65% for combination therapy, 
sample size of 210 patients had 80% powerto detect a significant difference in seroconversion rates between combination therapy and either of the two monotherapies 
(not powered for comparison between the monotherapies).  


Interferon treatment naive 


Duration: 52 weeks for LMV monotherapy, 24 for other treatments 


No co-infections 


Setting: International multicentre study. 


Adverse events were more common in the combination and interferon groups than the lamivusdine monotherapy group. 


 


 


Authors’ conclusion: HBeAg seroconversion rates at one year were similar for lamivudine monotherapy and a standard course of interferon. Combination therapy may 
be more effective than either monotherapy. 


 


 


 


 


 


 


 


Telbivudine vs. lamivudine – POSITIVE AND NEGATIVE 


 


Reference Study type No.  Patient characteristics Interventio Comparison Leng Outcome Source  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 257 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


2
5


7
 


patie
nts 


 n th of 
follo
w-up 


measures of  


funding 


 Lai 2007 


 


(same study as 
Liaw 2009) 


RCT 


 


Double 
blind. 


 


Treatment 
assignment
s were 
according 
to HBeAg 
status 
(positive or 
negative) 
and a 
serum 
alanine 
aminotrans
ferase level 
>2.5 or ≤2.5 
times the 
upper limit 
of normal. 
Within each 
stratum 
patients 
were 
randomly 
assigned in 
block sizes 
of four.  


 


 


N= 
1370  
(921 
HBeA
G 
positi
ve 
and 
446 
HBeA
g 
negati
ve) 


 


 


 


HBeAg positive and negative patients 


 


Inclusion:  


Men and women between 16 and 70 years of age who had 
HBeAg positive or HBeAg-negative chronic hepatitis B were 
eligible to participate in the study.  Chronic hepatitis was 
defined by detectable serum hepatitis B surface antigen, 
serum alanine aminotransferase level 1.3 to 10 times the 
upper limit of normal, a serum HBV DNA level greater than 6 
log 10 copies per millilitre, and compatible pre-treatment 
liver histologic findings. 


  


Exclusion:  


Co-infection hepatitis C, hepatitis D, or the HIV virus; 
evidence of hepatic decompensation, pancreatitis, or 
hepatocellular carcinoma; previous treatment for hepatitis B 
with nucleoside or nucleotide analogues or both; treatment 
with interferon or other immunomodulators within the 
previous 12 months; other forms of liver disease; a serum 
creatinine level greater than 1.5 mg per decilitre; a serum 
amylase or lipase level greater than 1.5 times the upper 
limit of normal ; a prothrombin time prolonged by more 
than 3 seconds; a serum albumin level less than 3.3 g per 
decilitre; and a bilirubin level greater than 2.0 mg per 
decilitre. Eligible patients with a serum alpha fetoprotein 
level greater than 50 ng per millilitre required exclusion of 
underlying hepatocellular carcinoma.  


Baseline characteristics 


 HBe 
Ag-
positiv


HBe 
Ag-
positiv


HBe 
Ag-
negat


HBe Ag-
negative 
lamivudin


600 mg of 
telbivudine 
once daily  


n=458 
HBeAg (+)  


 


n=222 


HBeAg (-)  


 


18 patients 
withdrew 
before 
week 52, 
of which 2 
discontinu
ed 
treatment 
because of 
adverse 
events, 
clinical 
disease 
progressio
n or lack of 
efficacy. 


100 mg of 
lamivudine 
once daily  


n=463 


HBeAg (+)  


 


n=224 


HBeAg (-)  


 


32 patients 
withdrew 
before week 
52, of which 
8 
discontinued 
treatment 
because of 
adverse 
events, 
clinical 
disease 
progression 
or lack of 
efficacy. 


Wee
k 52 


 


Change in 
the serum 
HBV DNA 
level 


 


Patients 
with 
undetecta
ble HBV 
DNA by 
PCR (lower 
limit of 
detection 
300 
copies/mL
) 


 


HBeAg and 
HBsAg loss 
and 
seroconve
rsion. 


 


Normalisat
ion of 
serum ALT 
level. 


 


Incidence 
of 


Idenix 
pharmace
uticals and 
Novartis 
pharmace
uticals  
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Telbivu
dine 
(n=458
) 


e 
(n=463
) 


ive 


Telbi
vudin
e 
(n=22
2)  


e (n=224) 


Age (yrs) 
mean 
(range) 


32 (16-
63) 


33 (16-
67) 


43 
(17-
68) 


43 (18-
68) 


Male- no 
(%) 


333 
(73) 


351 
(76) 


174 
(78) 


177 (79) 


Serum 
alanine 
aminotransf
erase level 
– IU/litre 
(mean) 


146.4±
5.37 


158.9±
6.30 


137.0
±6.94 


143.7±8.7
4 


Serum HBV 
DNA –log 
10 
copies/ml 
(mean) 


9.5±0.
09 


 


9.5±0.
09 


7.7±0
.12 


 


7.4±0.10 


Mean total 
Knodell 
histologic 
activity 
index score 


8.9 9.0 9.0 9.6 


Mean 
Knodell 
necroinflam
matory 
score 


7.4 7.3 7.3 7.6 


Mean Ishak 
fibrosis 


2.1 2.2 2.3 2.5 


resistance 
(viral 
breakthro
ugh with 
treatment 
emerging 
resistance 
mutation) 


 


Histologic 
improvem
ent 
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score 


Chinese 


 


non-
Chinese  


Asian 


White 


 


Black 


Latino 


Middle 
Easter/India
n 


Other 


265 
(57.9) 


115 
(25.1) 


52 
(11.4) 


4 (0.9) 


2 (0.4) 


8 (1.7) 


 


12 
(2.6) 


265 
(57.2) 


106 
(22.9) 


55 
(11.9) 


7 (1.5) 


4 (0.9) 


7 (1.5) 


 


19 
(4.1) 


116 
(52.3
) 


29 
(13.1
) 


46 
(20.7
) 


3 
(1.4) 


2 
(0.9) 


6 
(2.7) 


 


20 
(9.0) 


102 
(45.5) 


42 (18.8) 


56 (25.0) 


3 (1.3) 


4 (1.8) 


4 (1.8) 


 


13 (5.8) 


 


 


Effect size 


Outcomes- at week 52  HBe Ag-positive 


Telbivudine (n=458) 


HBe Ag-positive 
Lamivudine 
(n=463) 


Difference 
(95% CI) 


p-value  HBe Ag-
negative 


Telbivudine 
(n=222)  


HBe Ag-
negative 
lamivudine 
(n=224) 


Difference 
(95% CI) 


p-value  


Serum HBV DNA level 
(mean change log 10 
copies/ml from baseline  


-6.45 -5.54 -0.91 (-1.20 
to -0.61) 


<0.001 -5.23 -4.40 -0.83 (-1.20 
to -0.45) 


<0.001 


Patients with  
undetectable HBV DNA by 
PCR (%) 


60% (275/458) 40.4% 
(187/463) 


 <0.001 88.3% 
(196/222) 


71.4% 
(160/224)  


16.9 (9.6 to 
24.1) 


<0.001 


ALT normalisation (%) 354 (77.2) 347 (74.9) 2.3 (-3.3 to 
7.9) 


0.42 165 (74.4) 178 (79.3) -4.9 (-13.0 
to 3.2) 


0.24 
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HBeAg loss (%) 118 (25.7) 108 (23.3) 2.4 (-3.2 to 
8.1) 


0.40 - - - - 


HBeAg seroconversion (%) 103 (22.5) 100 (21.5) 1.0 (-4.5 to 
6.4) 


0.73 - - - - 


Histologic response (%) 296 (64.7) 261 (56.3) 8.4 (2.0 to 
14.7) 


0.01 148 (66.6) 148 (66.0) 0.6 (-8.3 to 
9.5) 


0.90 


Incidence of resistance (%) 23 (5) 51 (11) -6.0 (-9.5 to -
2.5) 


<0.001 5 (2.2) 24 (10.7) -8.5 (-12.9 
to -4.0) 


<0.001 


 


Authors’ conclusion:  


 


Among patients with HBeAg positive chronic hepatitis B, the rates of therapeutic and histologic response at 1 year were significantly higher in patients treated with 
telbivudine than in patients treated with lamivudine. In both HBeAg-negative and the HBeAg –positive groups, telbivudine demonstrated greater HBV DNA suppression 
with less resistance than did lamivudine.  


Reference Study type No. 
pts 


Patient characteristics 


 


Intervention Comparison Leng
th of 
follo
w-up 


Outcome 
measures 


Source  


of  


funding 


Liaw YF, Gane 
E, Leung N et 
al. 2009 


 


Same study as 
Lai 2007 


RCT 


Double 
blind phase 
3 trial 


Computer 
generated 
randomisati
on, via 
central 
telephone 
(which 
suggests 
allocation 
concealme
nt). 


1370 
patien
ts  


 


ITT 
analys
is  


All 
discon
tinued 
patien
ts 
were 
imput
ed 


HBeAg positive and negative patients 


Inclusion: 16-70 yrs; HBeAg +ve or –ve CHB; compensated 
liver disease; serum ALT level 1.3-10 x ULN; serum HBV 
DNA level >6 log10 copies/mL 


Setting: 112 centres in 20 countries. 


Exclusion: prior Rx with anti HBV nucleosides or 
nucleotides. 


 


Baseline characteristics. Reported as well-matched.  


 


 HBeAg +ve HBeAg -ve 


 TBV LMV TBV LMV 


n 458 463 222 224 


Telbividine 
(TBV) 600mg 
once daily 
AND dummy 
lamivudine 
(LMV). 


N=683 


HBeAg (+) = 
45 


HBeAg (-) = 
222 


2 year 
treatment 
duration (104 
weeks)  


Lamivudine  


100mg once 
daily AND 
dummy TBV. 


N=687 


HBeAg (+) = 
463 


HBeAg (-) = 
224 


2 year 
treatment 
duration.  


(104 weeks)  


Loss to 


104 
wee
ks.  
Prim
ary 
anal
ysis 
at 52 
wee
ks.  


Serum 
HBV DNA 
changes 
from 
baseline. 


 


% patients 
with HBV 
DNA non 
detectable 
by PCR 
assay 
(≥300 
copies/mL
) 


not stated 
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1
 


Analysis 
stratified 
according 
to +ve or –
ve HBeAg 
status and 
serum ALT 
level (> or < 
2.5 times 
the ULN).  


using 
“last 
obser
vation 
carrie
d 
forwa
rd” 
for 
contin
uous 
variab
les or 
treate
d 
missin
g 
dichot
omou
s data 
as a 
failure
.  


Mean age 
(range) 


32(16
-63) 


33(16
-67 


43(17-
68) 


43(18
-68) 


Male% 73 76 78 79 


Mean wt 
(range) 


66(38
-126) 


68(38
-150) 


72(42-
123) 


71(45
-148) 


Chinese(%) 58 57 52 46 


HBV 
genotype (n)  


A 


B 


C 


D 


OTHER 


 


 


24 


129 


259 


42 


3 


 


 


31 


113 


258 


54 


7 


 


 


12 


59 


89 


57 


5 


 


 


14 


59 


86 


64 


1 


Serum ALT 
(IU/L) mean 
(se) 


146.2 
(5.4) 


158.9
(6.3) 


137(6.9
) 


143.7
(8.7) 


Serum ALT 
level > 2 x 
ULN (n) 


295 293 130 125 


Serum HBV 
DNA level 
(log10copies
/mL) mean 
(se) 


9.5(0.
1) 


9.5(0.
1) 


7.7(0.1) 7.4(0.
1) 


 


Loss to follow 
up:  


Immediate 
loss of 3 prior 
to baseline 
measures 
from TBV 
group. At 
week 104, 
further loss of 
56 (non 
compliance 8, 
adverse  
events 5, lack 
of efficacy 6, 
patient/invest
igator request 
33, pregnancy 
4) 


follow up: 


At week 104, 
88 lost to 
F/U (non 
compliance 
6, adverse 
events 10, 
clinical 
disease 
progression 
2, lack of 
efficacy 16, 
death 1, 
patient/inves
tigator 
request 48, 
pregnancy 
1).  


 


 


HBeAg loss 
and 
seroconev
ersion 


 


Normalisat
ion of 
serum ALT 
level 


 


Hep B 
surface 
antigen 
(HBsAg) 
loss and 
seroconve
rsion. 


 


Incidence 
of 
resistance 
(viral 
resistance, 
defined as 
viral 
breakthro
ugh with 
the 
emergenc
e of a 
treatment 
associated 
resistance 
mutation, 
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identified 
by 
sequencin
g of HBV 
polymeras
e gene in 
the 
amplified 
HBV DNA 
from sera 
at baseline 
and week 
104 


 


.   


Results: %s given. All ITT.  


 HBeAg +ve p HBeAg -ve p 


Outcome TBV (n=458) LMV (n=463)  TBV (n=222) LMV (n=224)  


Patients with  undetectable HBV DNA by PCR assay (<300 
copies/mL). Week 104 


255 (55.6) 178 (38.5) <0.001 182 (82) 127 (56.7)  


HBV DNA <5 log 10   week 104 78.4%( 359/458) 61.5%( 285/463) <0.0001 93.3%(207 /222) 86.8%(194 /224) 0.298 


ALT normalisation week 104 


 


69.5%( 318/458) 61.7%( 286/463) <0.05 77.8%( 173/222) 70.1%( 157/224) 0.073 


HBeAg loss week 104 35.2%(161 /458) 29.2%(135 /463) 0.056 NA NA NA 


HBeAg seroconversion week 104 29.6%( 136/458) 24.7%(114 /463) 0.095 NA NA NA 


HBsAg loss week 104 1.3%(6 /458) 1.3%( 6/463) 0.993 0.5%(1 /222) 0.9%( 2/224) 0.567 


HBsAg seroconversion week 104 0.4%( 2/458) 0.7%(3 /463) 0.661 0.5%( 1/222) 0.4%( 1/224) 0.995 


Viral resistance week 104 25.1%( 115/458) 39.5%( 183/463) <0.001 10.8%( 24/222) 25.9%( 58/224) <0.001 


Adverse events leading to discontinuation: 10 in LMV 
group and 5 in TBV group (overall – HBeAg positive and 
negative) 


      


NOTES: 
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Nucleoside NAIVE 


Duration: 104 weeks 


No co-infections 


Setting: International multicentre study. 


Predominant genotype: not stated 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Hou 2008A  Randomise
d phase III 
trial  


Multi 
centre. 


Centralised 
randomisat
ion.  


At 
randomisat
ion 
patients 
were 
stratified 
by HBeAg 
status 
(positive or 
negative) 
and serum 
alanine 
aminotrans
ferase 


N=332  
(290 
HBeAg + 
and 42 
HBeAg -) 


 


  


 


  


Patients with compensated hepatitis B e antigen 
(HBeAg)-positive or HBeAg-negative chronic 
hepatitis B.  


Inclusion: Eligible patients were Chinese males or 
females, 16 to 70 years of age, with a  clinical 
history compatible with chronic hepatitis B and 
active viral replication, documented by positive 
serum HBsAg, HBeAg-positive or HBeAg-
negative, serum HBV DNA ≥6 log 10 copies/ml, 
serum ALT levels ≥1.3 times upper normal limit 
but <10 times upper normal limit at the 
screening visit, and  a liver biopsy compatible 
with chronic hepatitis B obtained within 12 
months prior to randomisation.  


Exclusion:  


History of evidence of decompensated liver 
disease; pregnancy or breast feeding, 
unwillingness to use a double barrier method of 
contraception; co-infection with hepatitis C virus, 
hepatitis D virus, or HIV virus; previous 
treatment for HBV wit nucleoside analogues; 
treatment with interferon or other 


 600 mg of 
telbivudine 
once daily 
for 104 
weeks  


n=167 


147 HBeAg 
(+) 


22 HBeAg (-) 


 


 


4 patients in 
the 
telbivudine 
withdrew 
from the 
study before 
week 52, of 
which one 
(0.6%) was 
discontinued 
for adverse 


100 mg 
lamivudine 
once daily 
for 104 
weeks  


n=165 


143 HBeAg 
(+) 


22 HBeAg 
(-) 


 


5 in the 
lamivudine 
group 
withdrew 
from the 
study 
before 
week 52, of 
which one 
(0.6%) was 
discontinue


No follow 
up. 
Outcomes 
were 
measured 
at 52 
weeks  


Mean 
reduction in 
serum HBV 
DNA at week 
52 of 
treatment. 


 


Proportions of 
patients with 
serum HBV 
DNA 
reduction to < 
5 log 10 
copies/ml on 
2 successive 
visits. 


 


% patients 
with 
detectable 
HBV DNA  


 


Idenix 
Pharmac
euticals 
and 
Novartis 
Pharmac
euticals 
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(ALT) 
level[<2.5 
or ≥2.5 
times the 
upper limit 
of normal] 


 


Double 
blind. 


 


Study 
powered 
for 
treatment 
differences 
on primary 
endpoint 
at 1 year 
(HBV DNA 
reduction) 
in the 
overall 
(HBeAG + 
and -) 
population
; 
adequately 
powered 
for HBeAg 
subgroup 
only (but 
not for 
much 
smaller 
HBeAg 


immunomodulators in the 12 months prior to 
screening; abuse of alcohol or illicit drugs within 
the past 2 years; frequent or prolonged use of 
systemic corticosteroids, acyclovir or famciclovir; 
hepatocellular carcinoma or other malignancy 
requiring treatment; other serious medical 
conditions that might confound efficacy or safety 
assessments; use of anticoagulants; and  a 
history of clinical pancreatitis. Laboratory 
exclusion criteria included haemoglobin <11g/dl 
for men and <10g/dl for women; neutrophil 
count <1500/mm


3
; platelet count <75,000/mm


3
; 


serum creatinine ≥1.5 mg/dl; serum amylase and 
lipase levels ≥1.5 times upper normal limit; 
serum albumin <3.3 g/dl; prothrombin time 
prolonged by >3 seconds over the upper limit of 
the reference value; and total bilirubin ≥2.0 
mg/dl. Patients with serum alpha-fetoprotein 
>50ng/mL required exclusion of underlying 
hepatocellular carcinoma prior to randomisation. 


Baseline characteristics 


Charact
eristic  


HBeA
g 
positi
ve 


Telbiv
udine 
(n=14
7) 


HBeAg 
positiv
e 


Lamivu
dine 
(n=143) 


HBeAg 


Negativ
e 
Telbivu
dine 
(n=20) 


HBeAg 


Negativ
e 
Lamivu
dine 
(n=22) 


Age 
mean 
range 
(yrs) 


28 
(16-
64) 


29 (15-
63) 


38 (20-
56) 


36 (19-
58) 


Gender
-male 


80 75 85 86 


events, 
clinical 
disease 
progression 
or lack of 
efficacy. 


d for 
adverse 
events, 
clinical 
disease 
progressio
n or lack of 
efficacy. 


ALT 
normalisation 


 


HBeAg loss 
and 
seroconversio
n   


 


Incidence of 
resistance 
(viral 
breakthrough 
with 
treatment 
emerging 
resistance 
mutation) 
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negative 
subgroup) 


 


(%) 


HBV 
DNA: 
mean 
log10 
copies/
ml (SE) 


9.3 
(0.12
3) 


9.7 
(0.133) 


7.8 
(0.389) 


7.6 
(0.346) 


ALT: 
mean 
IU/l (SE) 


156 
(9.6) 


 


157 
(12.6) 


162 
(23.9) 


177 
(75.2) 


 


Genoty
pe (%):  


C 


B 


 


 


60 


40 


 


 


64 


36 


 


 


65 


30 


 


 


82 


18 
 


 


Effect size 


Outcomes - HBeAg positive 
patients 


Telbivudine (n=147) Lamivudine (n=143) Difference (95% CI) p-value 


Serum HBV DNA (mean log 10 
reduction from baseline) 


-6.3 -5.5 -0.84 (-1.3 to -0.4) <0.001 


Patients with undetectable HBV 
DNA by PCR assay (%) 


98/147 (67) 54/143 (38) 29 (18.0 to 39.8) <0.001 


ALT normalisation (%) 128 (87)  107 (75) 12.6 (3.5 to 21.7) 0.007 


HBeAg loss (%)  46 (31) 29 (20) 10.2 (0.1 to 20.3) 0.047 


HBeAg seroconversion (%) 37 (25) 26 (18) 7.3 (-2.3 to 16.9) 0.14 


Viral breakthrough n (%) 11 (7.5) 20 (17.5) -10.0 (-17.5 to -2.5) 0.009 


Viral resistance 11 (7.5) 21 (14.7) -7.2 (-14.4 to 0) 0.06 


HBsAg loss 0 0   


HBsAg seroconversion 0 0   


Outcomes - HBeAg negative 
patients 


 Telbivudine (n=20)  Lamivudine (n=22)   
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Serum HBV DNA (mean log 10 
reduction from baseline) 


-5.5 -4.8 Not reported  Not reported  


Patients with undetectable HBV 
DNA by PCR assay (%) 


 17 (85) 17/22 (77) Not reported Not reported 


ALT normalisation (%)  147 (100) 112 (78) Not reported  Not reported  


Viral breakthrough 0 1   


Viral resistance 0 0   


HBsAg loss 0 0   


HBsAg seroconversion 0 0   


 


 


Authors’ conclusion:  


In Chinese patients with chronic hepatitis B, telbivudine treatment for 52 weeks provided greater antiviral and clinical efficacy than lamivudine, with less resistance.  


 


 


 


 


 


 


 


 


 


 


Tenofovir vs. adefovir 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 


Intervention 


 


Comparisons 


 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Marcellin 
P, 


RCT. 
Randomisatio


641: 
Study 


International study, with patients from 15 
countries in 106 clinical sites: North America (31 


Tenofovir 
300mg/day 


Adefovir 
10mg/day for 


48 
weeks 


% with   HBV 
DNA  <400 


Gilead 
Science
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Heathcot
e EJ, Buti 
M, et al. 
2008 


n method not 
reported, but 
permuted 
groups of 6 
used for 
group 
balance. 2:1 
randomisation 
ratio 
(Tenofovir: 
Adefovir) 
Allocation 
concealment 
implicit in the 
use of a 
centralised 
method. Also 
stratified 
according to 
geographic 
region 
(Europe, 
North 
America, 
Oceania). 


Double 
blinded. 


 


This article 
consisted of 
reports from 2 
closely related 
studies, that 
differed in the 
HBeAg +vity 
or –vity of its 


102 
(HBeAg 
negativ
e): 375 
and 
Study 
103 
(HBeAg 
positive
): 266 


sites), Europe (60 sites), Asia Pacific (15 sites). 
Ethnicity predominantly White and Asian. 


Inclusion: male or female; aged 18-69 years; Hx of 
CHB, HBeAg seropositive or negative – these were 
recruited in two separate studies but the results 
are reported together in this article; compensated 
liver disease; Knodell necroinflammatory score of 3 
or more; all HBsAg positive for 6 months or more 
prior to screening. 


 


For HBeAg (-) patients: serum HBV DNA level > 5 
log10 copies/mL; ALT 1-10 times ULN; had received 
< 12 weeks of treatment with any nucleoside or 
nucleotide OR had received lamivudine or 
emtricitabine for at least 12 weeks. 


For HBeAg (+)  patients: serum HBV DNA level > 6 
log10 copies/mL; ALT 2-10 times ULN; had received 
< 12 weeks of treatment with any nucleoside or 
nucleotide  


Exclusion: co-infection with HIV, Hep C or delta; 
history or signs of hepatic carcinoma; creatinine 
clearance level of < 70 ml/min; Hb < 8g/dL, 
neurophils < 1000/mm


3
, liver decompensation or 


failure. 


Baseline characteristics: Differences reported as 
well-balanced 


 HBeAg (+) study HBeAg (-)study 


 Ten Ade Ten Ade 


Median 
age (sd) 


34(11) 34(12
) 


44(10
.6) 


43(10) 


Sex (% 
men) 


68% 71% 77% 78% 


Mean 
serum HBV 


8.64(1. 8.88 
(0.93


6.86 6.98 


for 48 weeks  


176 HBeAg (+) 


250 HBeAg (-) 


Loss to follow 
up/reasons: 


Seronegative: 
6 withdrew 
before 48 
weeks. 5 of 
these 
withdrew due 
to adverse 
events and 
one lost to FU.  


Seropositive: 
10 withdrew 
before 48 
weeks. All of 
these 
withdrew due 
withdrawal of 
consent or 
loss to FU. 
None lost due 
to adverse 
events of lack 
of efficacy.  


 


 


 


 


48 weeks 


90 HBeAg (+) 


125 HBeAg (-) 


Loss to follow 
up/reasons:   


Seronegative: 
4 withdrew 
before 48 
weeks. No 
reasons given 


Seropositive: 
5 withdrew 
before 48 
weeks. No 
reasons given.  


 


NB: 
supplementar
y material 
contains more 
details plus 
info on those 
lost after 
randomisation 
but prior to 
Rx. 


on 
treatme
nt  


copies/mL by 
PCR (lower limit 
of detection 
169 copies/mL) 


 


Incidence of 
resistance  


 


% with ALT 
normalisation 
(threshold) 


 


% with HBeAg 
loss and/or 
seroconversion 


 


% with HBsAg 
loss and/or 
seroconversion  


 


Histologic 
improvement 


 


 


s 
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patients. The 
study results 
will be 
reported 
together in 
this 
extraction, 
and will be 
clearly 
marked as 
seropositive 
and 
seronegative. 


 


Seropositive: 


Stratified by 
ALT levels (< 
or ≥4x ULN). 


 


Seronegative:
stratified by 
previous 
treatment 
with 
lamivudine or 
emtricitabine 
(< or ≥12 
weeks) 


DNA (sd), 
log10 
copies/ml 


076) 0) (1.31) (1.27) 


Mean 
serum ALT 
(sd), IU/mL 


142 
(102.81
) 


155 
(121.
49) 


127.5 
(101.
21) 


163.6(14
6.02) 


Prior use of 
interferon 
alfa (%) 


17% 14% 17% 18% 


Prev Rx 
with 
lamivudine 
or 
emtricitabi
ne 


5% 1% 17% 18% 


White 


Asian 


Black  


Other 


52% 


36% 


7% 


4% 


51% 


36% 


6% 


8% 


64% 


25% 


3% 


7% 


65% 


24% 


3% 


8% 


Mean 
Knodell 
necroinfla
mmatory 
score 


8.3 
(2.14) 


8.3 
(2.27) 


7.8 
(2.44) 


7.9 (2.18) 


Genotype 
(%) 


A 


B 


C 


D 


E,F,G,H 


Other 


 


 


24 


14 


25 


32 


5 


2 


 


 


20 


11 


30 


35 


3 


2 


 


 


12 


9 


12 


64 


3 


3 


 


 


11 


14 


10 


63 


2 


0 
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Effect size at 48 weeks  


 HBeAg (+) study HBeAg (-) patient study 


 Tenofovir Adefovir Tenofovir Adefovir 


% with HBV DNA <400 copies - ITT 134/176 12/90 233/250 79/125 


% with HBV DNA <400 copies – observed 
data 


133/160 12/84 233/241 79/117 


Incidence of resistance Adefovir: rtN236T mutation developed in 1 patient, and rtA181T mutation developed in 3 patients 


Tenofovir:No DNA changes leading to decreased susceptibility were detected. No genotypic 
substitutions in polymerase-reverse transcriptase associated with decreased sensitivity to 
tenofocir were detected at week 48. 


% histologic improvement (%) 131/176 (74) 61/90 (68) 181/250 (72) 86/125 (69) 


% with ALT normalisation (<34 IU /mL in 
women and <43 IU/mL in men) 


115/169 (68%) 49/90 (54%) 180/236 (76%) 91/118 (77%) 


% with HBeAg seroconversion 32/153 (21%) 14/80 (18%) NA NA 


% with HBsAg loss  5/158 (3.2%) 0/82 (0%) 0/250 (0) 0/125 (0) 


Quality of life measures (EQ-5, SF-35, 
liver disease specific) 


Not reported 


% withdrawn due to adverse events 0/176 No data reported 
for seropositive 
alone, but 3/215 
overall for Adefovir 


5/250 No data reported for 
seronegative alone.  


 


Authors’ conclusion:.Among patients with chronic HBV infection, tenofovir (300mg/day) had superior antiviral efficacy with a similar safety profile as compared with 
adefovir (10mg daily) through week 48.  
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Entecavir vs lamivudine 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Lai 2006 RCT (phase 
III) 


 


 


No details 
of 
randomisat
ion and 
allocation 
concealme
nt. 


 


Double 
blind. 


N=638  


 


 


 


Patients with HBeAg-negative chronic hepatitis B 
who had not previously been treated with a 
nucleoside analogue.  


 


Setting: Multicentre-146 centres worldwide 
(including Europe and middle East (68 centres), 
Asia (25), Australia (11), North America (30), and 
South America (12). 


 


 


Inclusion:  


Eligible patients were 16 years of age older and 
had HBeAg-negative chronic hepatitis B and 
compensated liver function ( a total serum 
bilirubin level of 2.5 mg per decilitre (42.8 µmol 
per litre) or less, a prothrombin time not more 
than three seconds longer than normal or an 
international normalised ratio not greater than 
1.5, a serum albumin level of at least 3.0 g per 
decilitre, and no history variceal bleeding or 
hepatic encephalopathy). Eligible patients also 
had detectable HBsAg for at least 24 weeks 
before screening, evidence of chronic hepatitis 
on a liver biopsy specimen obtained within 52 
weeks before randomisation, evidence of HBV 
DNA by any commercial assay at least 2 weeks 
before screening, undetectable HBeAg, 


0.5 mg of 
entecavir 
once a day 
for a 
minimum of 
52 weeks. 
(n=325)  


 


n=311 
assigned to 
entecavir 
(96%) 
completed 
52 weeks of 
treatment. 
No patient 
discontinued 
for 
treatment 
failure or 
lack of 
efficacy by 
week 52 


 


100 mg of 
lamivudine 
once a day 
for a 
minimum 
of 52 
weeks. 
(n=313)  


 


n=296 
assigned to 
receive 
lamivudine 
(95%) 
completed 
52 weeks 
of 
treatment. 
No patient 
discontinue
d for 
treatment 
failure or 
lack of 
efficacy by 
week 52 


At week 48 Log reduction 
in the HBV 
DNA level 
from baseline 


 


% patients 
with 
undetectable 
HBV DNA (as 
measured by 
Roche COBAS 
Amplicor 
polymerase-
chain-reaction 
(PCR) assay 
(<300 copies 
per millilitre 
[lower limit of 
detection]). 


 


 


Normalisation 
of serum ALT 


 


Primary: 
Histologic 
improvement 


Bristol-
Myers 
Squibb 
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detectable anti-HBe, a serum HBV DNA level of 
at least 0.7 MEq per millilitre according to the 
branched chain DNA assay at screening, and 
serum alanine aminotransferase level 1.3 to 10 
times the upper limit of normal at screening.  


 


Exclusion:  


Co infection with hepatitis C, hepatitis D, or HIV; 
the presence of other forms of liver disease; use 
of interferon alpha, thymosin alpha, or antiviral 
agents with activity against hepatitis B within 24 
weeks before randomisation; previous 
lamivudine therapy lasting more than 12 weeks; 
an alpha fetoprotein level greater than 100ng 
per millilitre; a history of ascites requiring 
diuretics or paracentesis; and previous 
treatment with entecavir.  


 


Baseline characteristics 


Characteristic Entecavir 
(n=325) 


Lamivudine 
(n=313) 


Age (yr) 44±11 44±11 


Male sex- no 
(%) 


248 (76) 236 (75) 


Knodell 
necroinflamma
tory score  


8.0±2.7 7.7±2.8 


Ishak fibrosis 
score 


≥3 (bridging 
fibrosis)- % 


≥5 (cirrhosis)-% 


 


 


43 


 


5 


 


 


41 


 


10 


Mean HBV   


(defined as 
improvement 
by at least 2 
points in the 
Knodell necro 
inflammatory 
score, with no 
worsening in 
the Knodell 
fibrosis score 
at week 48, 
relative to 
baseline). 


 


Resistance - 
viral 
breakthrough 
and genotypic 
mutation 
(separately) 


 


Adverse 
events 
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DNA level 


By branched-
chain DNA 
assay-MEq/ml 


By PCR assay-
log copies/ml 


 


1.2±1.0 


 


 


7.6±1.8 


 


1.2±1.0 


 


 


7.6±1.7 


HBeAg-
negative- 
no(%) 


322 (99) 309 (99) 


Anti-HBe-
positive- no (%) 


323 (99) 312 (100) 


Genotype 
A 


B 


C 


D 


Other 


 


33 (10) 


46 (14) 


57 (18) 


157 (48) 


32 (10) 


 


33  (11) 


60 (19) 


51 (16) 


135 (43) 


34 (11) 


ALT IU/L 141 (114.7) 143 (119.4) 


Prior anti HBV 
therapy- no (%) 


Interferon 


lamivudine 


 


 


42 (13) 


9 (3) 


 


 


39 (12) 


12 (4) 


White 


Asian 


Black 


Other 


293 (59) 


122 (38) 


8 (2) 


2 (<1) 


176 (56) 


129 (41) 


7 (2) 


1 (<1) 


   
 


 


Effect size (Available case analysis) 


 


Outcomes- week 48 Entecavir (n=311) Lamivudine (n=296) Difference estimate p-value 
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(95% CI) 


HBV DNA <300copies/ml by PCR assay –no (%) 293/311 225/296  p<0.001 


HBV DNA <0.7 MEq/ml by branched chain DNA 
assay- no (%) 


309/311 279/296  p=0.005 


Mean change in HBV DNA level from baseline 
by PCR assay-log copies/ml 


-5.0±1.7 n=314 -4.5±1.9 n=295 -0.43 (-0.6 to -0.3) <0.001 


Histological improvement- no (%)* 208/265 (70) 174/250 (61) 96 (2.0 to 17.3) 0.01 


Mean knodell necroinflammatory score 4.2 4.6 Not reported  Not reported  


Improvement in Ishak fibrosis score -% 36% 38% Not reported 0.65 


ALT normalisation (≤1 x ULN) – no (%) 253/311 (78) 222/296 (71) 6.9 (0.2 to 13.7) p=0.045 


HBsAg loss 1 1   


Viral breakthrough/ rebound* – no (%) 5/325 (2) 25/313 (8)   


YMDD genotypic mutation – no (%) 0/5 20/25  (8)   


Discontinuation due to adverse event, (%) 


ALT>2xbaseline and >10x ULN, (%) 


ALT>2 x baseline and >5x ULN 


6/325 (2) 


3 (<1) 


6 (2) 


9/313 (3) 


5 (2) 


10 (3) 


 


Not reported 


 


0.32 


0.50 


*From 211 randomly selected patients (ETV + LAM) 


 


Authors’ conclusion:  


Among patients with HBeAg negative chronic hepatitis B who had not previously been treated with a nucleoside analogue, the rates of histologic improvement, 
virologic response and normalisation of ALT were significantly higher at 48 weeks with entecavir than with lamivudine. The safety profile of the two agents was similar, 
and there was no evidence of viral resistance to entecavir.  


 


 


 


 


 


E.6.1.4 Co-infected with HDV 
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Peg-IFN-a2a + adefovir vs. adefovir alone vs. Peg-IFN-a2a alone: CHB patients coinfected with HDV 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Wedemey
er 2011 
(TO CHECK 
THE 
SUPPLEME
NTERY 
APPENDIX) 


 RCT  


 


-
randomizati
on method 
unclear 


- blinding 
unclear 


-allocation 
concealment 
unclear  


 


 N= 90 


 


 


Inclusion: Patients 17-80 years old who had HDV 
infection with compensated liver disease, positive for 
HbsAg for at least 6 months and positive for anti-HDV 
antibodies for at least 3 months and positive for HDV 
RNA on polymerase-chain reaction assay.  


 


Exclusion: to check the supplementary 


 


Baseline characteristics 


 Peginterfero
n alfa 2a 
plus 
adefovir 


Adefovir Peginterferon 
alfa 2a 


Median age 
(range) 


42 (23-59) 33 (21-
55) 


38 (17-62) 


HBeAg positive 5 (16%) 4 (13%) 5 (17%) 


Sex (% men) 20 (65%) 17(59%) 19 (63%) 


Median serum 
HBV DNA, 
log10 
copies/ml 


1.4 2.1 2.6 


Median serum 
ALT, U/L 


88 111 73 


Cirrhosis 4/29 (14%) 7/29 
(24%) 


5/25 (20%) 


Previous 12 (38%) 12 (40%) 15(52%) 


Group 1; 
Peginterfero
n alfa 2a 
(180µg 
weekly) plus 
adefovir 
(10mg/day) 
(n=31) 


 


Group 2; 
adefovir 
(10mg/day) 
(n=30) 


 


 


Total 
duration of 
treatment:  
48 weeks 


 


Loss to 
follow 
up/reasons: 
5 in Group 1 
and 2 in 
Group 2 


Group 3; 
Peginterfero
n alfa 2a 
(180µg 
weekly) 
(n=29) 


  


 


Total 
duration of 
treatment: 
48 weeks 


 


Loss to 
follow 
up/reasons: 
3 patients 


48 
weeks 
of 
treatme
nt + 24 
weeks 
follow 
up 


1) % with  
clearance of 
HDV RNA  


2)% with ALT 
normalisation  


3) % with 
HBsAg loss 
and/or 
seroconversion 


 


Not 
reporte
d 
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interferon 
treatment 


 


 


Effect size  


 


Post-treatment (end of 48 weeks 
treatment) 


Peginterferon alfa 2a (180µg weekly) 
plus adefovir (10mg/day)  (n=26 ) 


adefovir (10mg/day) 
(n=28) 


Peginterferon alfa 2a 
(180µg weekly) (n=26) 


p value 


% with  clearance of HDV RNA  23% 0 24% p=0.006 for 
combination vs. 
adefovir; p=0.004 
for Peginterferon 
alfa 2a  vs. adefovir 


% with ALT normalisation  10/26 2/28 8/26 -- 


 


 


 


Follow up (24 weeks)  Peginterferon alfa 2a (180mg/day) plus 
adefovir (10mg/day)  (n=26 ) 


adefovir (10mg/day) 
(n=28) 


Peginterferon alfa 2a 
(180mg/day) (n=26) 


p value 


% with  clearance of HDV RNA 28% 0 28%  


% with ALT normalisation  11/26 3/28 13/26  


% with HBsAg loss and/or seroconversion 2/26 Not reported Not reported  


 


Authors’ conclusion: Treatment with peginterferon alfa 2a for 48 weeks, with or without adefovir, resulted in sustained HDV RNA clearance in about one quarter of 
patients with HDV infection.  


 


Notes:  


 


 


IFN-a2b vs. no treatment: CHB patients coinfected with HDV 


Reference Study type Number Patient characteristics Intervention Comparison Length Outcome Source  
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of 
patients 


 of 
follow-
up 


measures of  


funding 


Rosina 
1991 


 RCT  


-
randomizati
on method: 


Computer 
generated 
randomisati
on code 


- blinding 
unclear 


-allocation 
concealment 
unclear  


 


 N= 61 


 


 


Inclusion: adult patients with HBsAg + and antibody to 
anti-HD in serum and persistently elevated ALT levels 
(at least 1.5 times the ULN) for at least 1y. All patients 
had chronic liver disease and positive staining for 
HDAg on liver biopsy done within 6 months.   


Exclusion: previous IFN therapy, present or past IV 
drug use, homosexual preference, pregnancy, serious 
medical illness other than liver disease (that might 
preclude completion of the study), hepatic failure with 
a history of ascites, bleeding esophageal varices, 
hepatic encephalopathy, bilirubin, >4mg/dl, serum 
albumin <3gm/dl, prothrombin time >4sec longer than 
that of the control, plately count <100,000/mm3, 
leukocyte count <3000/mm3, granulocyte count 
<1500/mm3, serum creatinine level >1.7mg/dl, fasting 
blood sugar >105mg/dl or positive test for antibody to 
HIV. 


Baseline characteristics 


 Peginterferon 
alfa 2b (n=31) 


No treatment 
(n=30) 


Mean age 
(SEM) 


30 (2) 29 (2) 


Male, n 26 28 


Mean serum 
levels (SEM) 


ALT (IU/L) 


Bilirubin 
(µmol/L) 


HDV RNA (no. 
positive) 


HBeAg (no. 


 


 


164 ±74 


13.7 ±3.4 


15 


 


6 


 


 


155 ±91 


15.4 ±3.4 


16 


 


3 


Recombinan
t Interferon-
a2b 
subcutaneou
s injections, 
three times 
weekly for 
12 months 
(5 MU/m2 
for 4 months 
and then 3 
MU/m2 for a 
further 8 
months  


(n=31) 


Loss to 
follow 
up/reasons: 
5 


IFN was 
discontinued 
permanently 
in 5 patients: 
in one 
because of 
an ulcer at 
the injection 
site during 
the 2nd 
week of 
therapy, and 
in another 


No 
treatment 
(n=30) 


  


Total 
duration of 
treatment: 1 
year 


Loss to 
follow 
up/reasons: 
8 were 
withdrawn 
for 
noncomplian
ce. 


 


 


1 year  


 


Follow 
up time 
post-
treatme
nt: 12 
months 


 % with ALT 
normalisation 
(biochemical 
response) 


 


% histologic 
improvement 
(definition 
unclear) 


 


 


 


 


Not 
stated 
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positive) 


HBV DNA (no. 
positive) 


6 3 


Liver histology 


Active 
cirrhosis, n 


 


10 


 


7 


  


because of 
acute icteric 
hepatitis 
during the 
4th month 
of therapy. 3 
treated 
patients 
were 
withdrawn 
for 
noncomplia
nce. 


Effect size  


Outcomes assessed at the end of 12 
months treatment period 


Interferon-a2b (n=26) No treatment (n=22) 


ALT normalisation (%) 8/26 (31) 0/22 (0) 


Histologic improvement (%)* 11/19 (57) 5/14 (36) 


*The paired specimens coded for chronological sequence were evaluated for change in severity (better, worse, unchanged) of liver disease. Definition of histological 
improvement unclear. 


Authors’ conclusion:. Although IFN-alpha in the dosage given in this study had no AV effect on patients with CHD, it reduced hepatic inflammation as measured by ALT 
levels. Whether a longer duration or reinstitution of IFN-alpha therapy would achieve long-term control of ALT levels and prevent chronic liver damage is not known. 


Notes: Mean ALT levels were reported at 24 months. 
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Interferon alpha 2a vs. no treatment: CHB patients coinfected with HDV 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Farci 1994; 
Treatment 
of chronic 
Hepatitis D 
with 
interferon 
alfa-2a  


 12 years 
follow up 
study of 
the same 
patients by 
Farci 2004  


 RCT  


-
randomizati
on method: 
computer 
generated  


- blinding 
unclear 


-allocation 
concealment 
: unclear 
(sealed 
envelopes) 


 N= 42 


 


 


Inclusion: Patients 18-60 years old  with a presence of 
HbsAg, serum antibody to hepatitis delta antigen of 
the IgG and IgM and serum HDV RNA documented on 
three occasions within six months before enrollement, 
histologic evidence of chronic hepatitis and a positive 
test for intrahepatic hepatitis delta antigen.  


 


Exclusion: previous antiviral or immunosuppressive 
therapy within 6 months before enrollment, 
pregnancy or lactation, advanced or decompensated 
cirrhosis, hepatocellular carcinoma, durg abuse, HIV-1, 
and other serious medical illnesses. 


Baseline characteristics 


 INF alfa-2a 
(9 million 
units) 
(N=14) 


INF alfa-2a 
(3million 
units) 
(N=14) 


No treatment 
(N=14) 


Mean age in 
years (SD) 


35 (9) 35 (8) 37 (12) 


HBeAg positive 
(%) 


0 0 2 (14%) 


HBV DNA (%) 0 0 1 (7%) 


Sex (% men) 10 (71%) 12(86%) 13(93%) 


Duration of 
HbsAg 
seropositivity 
(months) 


59 (45) 66 (50) 48 (34) 


Duration of 17 (6) 20 (10) 20 (13) 


Group 1; 
Recombinat 
interferon 
alfa 2a (9 
million units 
intramuscula
rly 3 
times/week) 
(n=14). 


All 14 
patients 
were 
followed up 
to 12 years. 


Group 2; 
Recombinat 
interferon 
alfa 2a(3 
million units 
intramuscula
rly 3 
times/week)  
(9 million 
units) (n=14) 


12/14 
patients 
were 
followed up 
to 12 years 
(1 was 


Group 3; No 
treatment 
(n=14) 


 10/13  were 
followed up 
to 12 years 
(3 were 
treated). 


 


Total 
duration of 
treatment: 
48 weeks 


 


 


Up to 4 
years 


 


41 of 
the 42 
patients 
(98%) 
were 
followe
d for 6 
months, 
39 
(93%) 
were 
followe
d for a 
mean of 
32 
months 
(range 
24-48).  


 


36 
(88%) of 
them 
were 
followe
d up for 
12 
years. 


1) % with  
detectable HDV 
RNA  


2)% with ALT 
normalisation  


3) % with  
detectable HBV 
DNA (>400 
copies) 


 


Not 
reporte
d 
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HDV infection 
(months) 


Mean serum 
ALT, U/L (SD) 


192 (113) 209 (136) 145 (71) 


Active cirrhosis 8 (57%) 7 (50%) 8 (57%) 
 


retreated, 1 
was lost to 
follow up). 


Total 
duration of 
treatment 
for both 
groups:  48 
weeks 


 


Effect size  


Outcomes assessed at the end of 48 
weeks treatment 


INF alfa-2a (9 million units) (N=14) INF alfa-2a (3million 
units) (N=14) 


No treatment (N=13) p value 


% with ALT normalisation  10/14 (71%) 4/14 (29%) 1/13 (8%) -p=0.001 for the comparison 
with the untreated group/ 
p=0.029 for the comparison 
with the low dose group 


% with  detectable HDV RNA 4/14 (71%) 9/14 (29%) 13/13 (100%) -p=0.001 for the comparison 
with the untreated group/  


% with  detectable HBV DNA (>400 copies) 0/14 1/14 2/13  


 


6 months follow up  INF alfa-2a (9 million units) (N=14) INF alfa-2a (3million 
units) (N=14) 


No treatment (N=13) p value 


% with ALT normalisation  7/14 (50%) 1/14 (7%) 1/14 (8%) -p=0.022 for the comparison 
with the untreated group/ 
p=0.017 for the comparison 
with the low dose group 


% with  detectable HDV RNA 8/14 (57%) 12/14 (186%) 12/13 (92%) -p=0.048 for the comparison 
with the untreated group/  


% with  detectable HBV DNA (>400 copies) 2/14 2/14 2/13  


 


Long term follow up (mean 32 months) INF alfa-2a (9 million units) (N=14) INF alfa-2a (3million 
units) (N=13) 


No treatment (N=12) p value 
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% with ALT normalisation  5/14 0/13 0/12  


% with  detectable HDV RNA 0/13 0/13 0/12  


 


12 years follow up (reported in Farci 2004) INF alfa-2a (9 million units)  INF alfa-2a (3million 
units)  


No treatment  p value 


Survival rate % 86% 39% 31%  


% of patients required  liver 
transplantation 


1/14 2/14 5/13  


% with ALT normalisation (among 
survivers)  


7/12 2/4 0/3  


% with  detectable HDV RNA (among 
survivers) 


12/12 4/4 3/3  


% with  detectable HBV DNA (>400 copies) 
(among survivers) 


1/12 1/4 0/3  


Authors’ conclusion: The long term follow up confirmed that the efficacy of interferon in chronic Hepatitis D is related to the dose of the drug. 


Notes: Serum HDV RNA was determined by a dot blot-hybridization technique with a P labeled Cdna PROBE and the detection limit was < 0.1 pg of cloned DNA.  


 


 


 


Interferon alpha 2b vs. Interferon alpha 2b plus lamivudine: CHB patients coinfected with HDV 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Canbakan 
2006;  
Efficacy of 
interferon a-
2b and 


 RCT  


 


-
randomizat
ion 


 N= 26 


 


 


Inclusion: Patients 18-65 years old who had HDV 
infection (presence of HbsAg , anti-HDV antibodies, 
HDV RNA on polymerase-chain reaction assay with 
elevated serum ALT and liver biopsy findings of 
chronic hepatitis) .  


Group 1; 
Interferon 
alfa -2b (10 
million units 
t.i.w) (n=12)  


Group 2; 
Interferon 
alfa -2b  (10 
million units 
t.i.w)  plus 


The 
minimu
m 96 
weeks 
(rane 2-


1) % with  
detectable HDV 
RNA  


2)% with ALT 
normalisation  


 


Not 
reporte
d 
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lamivudine 
combination 
treatment in 
comparison 
to 
interferon a-
2b alone in 
chronic 
delta 
hepatitis; a 
randomized 
trial 


method 
unclear 


- blinding 
unclear 


-allocation 
concealme
nt unclear  


 


Exclusion: presence of decompensated liver disease or 
hepatocellular carcinoma, pregnancy or lactation, 
seropositivity for antibody to Hepatitis C or HIV, and 
presence of other serious illnesses.  


Baseline characteristics 


 Interferon alfa-2b interferon alfa-
2b+ lamivudine   


Mean age (SD) 
in years 


43.83 (8.57) 42.5 (11.2) 


Antibody to 
HBeAg  


10 (83.3%) 12 (85.7%) 


Sex (% men) 8/12  7/14 


Duration of 
HbsAg 
seropositivity 
(years), mean 
(SD) 


8.16 (5.09) 6.57 (3.39) 


Duration of 
HDV infection 
(years), mean 
(SD) 


5.45 (2.91) 5.42 (2.90) 


HBV DNA 
positivity by 
PCR 


1 (8.3%) 1 (7.14%) 


Cirrhosis 4 (33.3%) 2 (14.3%) 
 


 


Total 
duration of 
treatment:  
48 weeks 


 


 


lamivudine 
(100 
mg/daily) 
(n=14) 


 


Total 
duration of 
treatment: 
48 weeks 


 


 


7.5 
years) 


3) mortality 


4) % of patients 
underwent 
transplantation 


Effect size  


Post-treatment (end of 48 weeks 
treatment) 


Interferon alfa-2b (n=12) interferon alfa-2b+ 
lamivudine   (n=14) 


p value 


% with  detectable HDV RNA  7/12 (58.2%) 5/14 (35.7%) -- 


% with ALT normalisation  5/12 (41.7%) 8/14 (57.1%) -- 


 


Follow up (96 weeks)  Interferon alfa-2b (n=12) interferon alfa-2b+ p value 
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lamivudine   (n=14) 


% with ALT normalisation 2/12 6/14 - 


mortality  4/12 1/14 - 


Liver transplantation 1/12 1/14 - 


Authors’ conclusion:. Interferon and lamivudine in combination is encouraging treatment method and may be superior to IFN alone in chronic delta hepatitis.  


Notes: Kaplan Meier survival analysis showed a mean survival of 7.38 (1.13) years in the interferon treated group and a mean of 11.38 (1.05) in the combination 
(interferon + lamivudine) treatment group. 


 


 


 


Lamivudine followed by Lamivudine plus Interferon alpha-2a vs. Interferon alpha-2b plus lamivudine: CHB patients coinfected with HDV 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Yurdaydn 
2008;  
Treatment 
of chronic 
delta 
hepatitis  
with 
lamivudine 
vs 
lamivudine 
+ interferon 
vs 
interferon 


 RCT  


 


-
randomizat
ion 
method 
unclear 


- 
unblinding  


-allocation 
concealme
nt 
reported  


 


 N= 26 


 


 


Inclusion: Patients who had documented hepatitis B 
and HDV infection of at least 6 months duration 
respectively. All patients had to have HDV RNA on 
polymerase-chain reaction assay at the time of 
screening..  


 


Exclusion: patients with antibody against to hepatitis C 
or HIV, and presence of other serious illnesses.  


 


Baseline characteristics 


 Lamivudine + 
Interferon alfa-2a 
(N=14) 


Lamivudine 
(N=17)   


Median age 
(range) in years 


35 (20-48) 38 (20-55) 


Group 1; 
Lamivudine 
(100 mg 
daily) for 2 
months and 
then 
combined 
with 
Interferon 
alfa -2a 
(9million 
units t.i.w) 
(n=14) for 10 
months 


 


Total 


Group 2; 
Interferon 
alfa -2b  (10 
million units 
t.i.w)  plus 
lamivudine 
(100 
mg/daily) 
(n=14) 


 


Total 
duration of 
treatment: 
48 weeks 


 


Loss to 


6 
months 


1) % with  
detectable HDV 
DNA  


2)% with ALT 
normalisation  


3) mortality 


4) % of patients 
with 
histological 
improvement 


 


Not 
reporte
d 
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HBeAg positive  1/14 1/17 


Sex (% men) 10/14  15/17 


ALT levels in 
mean (SD) 


113 (49) 92 (66) 


HBV DNA levels 
(copies/ml) 


300 600 


HDV DNA 
levels  
(copies/ml) 


5.7 x 106 2.5 x 106 


Cirrhosis 4 (in total 


 
 


duration of 
treatment:  
12 months 


 


 


follow 
up/reasons: 
3 patients 


 


Effect size  


 


Post-treatment (end of 12 months 
treatment) 


Lamivudine + Interferon alfa-2a (N=14) Lamivudine (N=17)   p value 


% with  detectable HDV RNA  7/14 (50%) 15/17 (12%) -- 


% with ALT normalisation  9/14 (64%) 3/17 (18%) -- 


Median reduction in HBV DNA levels (400 
copies/ml) 


400  400   


 


 


 


Follow up (6 months)  Lamivudine + Interferon alfa-2a (N=14) Lamivudine (N=17)   p value 


% with  detectable HDV RNA 9/14 (64%) 15/17 (88%) - 


% with ALT normalisation 3/14 (21%) 4/17 (24%) - 


 


Authors’ conclusion:. Addition of lamivudine to interferon for the treatment of delta hepatitis is of no additional value and that both treatment modalities are superior 
to lamivudine monotherapy 
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Notes: The third group of interferon was excluded as n<10.  


 


Lamivudine  versus placebo: CHB patients coinfected with HDV 


 


Reference Study type 


Numb
er of 
patien
ts 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Niro 2005 RCT 


 


Multicentre, 
Italy and 
Germany 


 


Double 
blind; 
pathologist 
blinded 
tostudy 
treatment 
assessed 
biopsies 


 


Computer-
generated 
randomisatio
n 


N=31 
(29 
compl
eted 
rando
mised 
phase 
of trial 
but 
not 
stated 
which 
groups
; no 
paiten
ts 
withdr
ew 
due to 
advers
e 
events
) 


Hepatitis B surface antigen-positive, HDV RNA 
positive patients with ALT ≥1.5 times ULN and 
compensated liver disease 


 


Inclusion: Presence of anti-HDV and hepatitis B 
surface antigen for at least 3 months; detectable 
HDV RNA at enrolment; ALT ≥1.5 and ≤10 times ULN 


 


Exclusion: HCV or HIV positive; had received anti-
viral, cytotoxic, corticosteroid or 
immunomodulatory treatment within 6 months. 


 


Baseline characteristics: 


 


 Lamivudine 
n=20 


Placebo n=11 


Mean (SD) age 
years 


43.1 (9.5) 41.7 (8.6) 


Male n (%) 15 (75) 9 (82) 


Mean (SD) ALT 
(x ULN)  


3.2 (1.9) 3.5 (2.9) 


Mean ALT U/L 131 (78) 143 (118) 


Lamivudine 
100mg daily 
for 52 weeks 
n=20 


Placebo for 
52 weeks 
n=11 


52 weeks 
on 
randomis
ed 
treatmen
t (then all 
patients 
received 
lamivudi
ne for 52 
weeks 
then 16 
weeks off 
therapy)t 


Primary: 
eradication of 
serum HDV 
RNA 
(measured by 
PCR with 
sensitivity of 
1000 genomes 
for single PCR 
and 1-10 
genomes for 
nested PCR) 


 


HBsAg loss 
and 
seroconversio
n 


 


Secondary: 
normalisation 
of ALT 


 


Histological 
response 


Glaxo 
Smithklin
e 
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HDV RNA 
positive n (%) 


18 (90) 11 (100) 


HBV DNA > 
1000 
copies/mL n 
(%) 


7 (35) 5 (45) 


Median (IQR) 
grading score 


6.0 (4.75) 7.0 (5.0) 


Median (IQR) 
fibrosis score 


3.0 (1.5) 5.0 (4.0) 


 


(reduction of 
≥2 points on 
modified Ishak 
index) 


 


Necroinflamm
atory activity 
and fibrosis 


 


HBV DNA 
measured by 
PCR 
(sensitivity 
1000 
copies/mL) 


 


(Resistance in 
virameic 
patients at 
week 104) 


 


Effect size  


 


 


Results at week 52 (end of randomised 
phase) 


Lamivudine n=20 


 


Placebo n=11  


HDV RNA positive 


HDV RNA clearance 


20/20 


0/20 


11/11 


0/11 


 


Mean ALT U/L 86 (41) 98 (53)  


 


 


Authors’ conclusion: A sustained complete response was achieved in 8% of hepatitis D virus-infected patients treated with lamivudine and a partial histological 
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response in 26% of them. Hepatitis D viraemia was unaffected, even in patients when hepatitis B virus replication was lowered by lamivudine therapy. 


 


Notes: Further results reported after open label lamivudine for all patients (weeks 52-104) and 16 weeks after cessation of treatment (week 120) but not relevant here. 


 


 


 


Tenofovir versus adefovir in CHB patients coinfected with HIV 


 


Reference Study type 


Numb
er of 
patien
ts 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Peters 
2006 


RCT 


 


Multi-site 
USA 


 


Double-blind 


 


Study closed 
early on the 
basis of pre-
specified 
interim 
review 
(when 50% 
of subjects 
had reached 
week 12) as 
the primary 


N=52 


 


At 
time 
of 
SMC 
review
, 35 
(67%) 
had 
compl
ete 
week 
48; 6 
stoppe
d prior 
to 
week 


Patients with HBV and HIV coinfection on stable 
ART; serum HBV DNA ≥100,000 copies/mL and 
plasma HIV-1 RNA ≤10,000 copies/mL; treatment 
naive or 3TC resistant 


 


Inclusion: age 18-65 years; coninfected HBV and 
HIV-1; stable antiretroviral regimen with HIV-1 RNA 
≤10,000 copies/mL for at least 12 consecutive 
weeks; HBsAg positive; HBV DNA ≥100,000 
copies/mL within 12 weeks of study entry; ALT ≤10 x 
ULN; serum creatinine <1.5mg/dL; serum 
phosphorus ≥2.2mg/dL; estimated creatinine 
clearance ≥50mL/min; use of contraception; serum 
alpha-fetoprotein ≤50ng/dL 


 


Exclusion: history of clinically significant renal 
dysfunction in last 12 months; other liver disease 
including HCV or HDV; any active medical or 


Tenofovir 
300mg daily 
n=27 


 


Subjects with 
on-study 
decline in CPT 
by 2 points or 
more were 
eligible to 
cross over to 
alternate 
regimen in a 
blinded 
fashion but 
none actually 
crossed over 


Adefovir 
10mg n=25 


 


Subjects 
with on-
study decline 
in CPT by 2 
points or 
more were 
eligible to 
cross over to 
alternate 
regimen in a 
blinded 
fashion but 
none 
actually 
crossed over 


Median 
72 weeks 
for 
tenofovir 
and 78 
weeks 
for 
adefovir 


Primary: 
initially: 
change in HBV 
DNA baseline 
to week 48; 
protocol 
amendment 
to use time-
weighted 
average 
instead 
(DAVG: 
difference 
between time-
weighted 
average post-
baseline log 
serum HBV 
DNA and 


National 
Institute 
of Allergy 
and 
Infectiou
s 
Diseases; 
NIH/NIAI
D; Adult 
ACTG 
Central 
Group; 
Birmingh
am VA 
Medical 
Center; 
NIDDK 
UCSF 
Liver 
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non-
inferiority 
endpoint 
(tolerance of 
-1 log 10 
copies/mL) 
had been 
reached  
without 
safety issues 


 


Randomisati
on: 
computer 
generated 
stratified by 
Child-Pugh-
Turcotte 
(CPT) score 
<7 or 
decompensa
ted liver 
disease with 
CPT ≥7) and 
by CD4 count 
(<200 or 
≥200 
cells/mm


3
) 


 


58 subjects 
randomised 
equally 
between 2 
arms 
provided 


48 
(none 
for 
drug-
relate
d 
toxicit
y); 
follow 
up of 
10 
trunca
ted for 
early 
closur
e 
(provi
ded 
trunca
ted or 
no 
DAVG 
data) 


psychiatric illness or alcohol or drug usel pregnancy 
or breast-feeding; malignancy; recipt of systemic 
corticosteroids, nephrotoxic drugs or anti-HBV 
drugs except for 3TC within 90- days of study entry. 


 


Baseline characteristics: 


 


 Tenofovir 
n=27 


Adefovir n=25 


Median age 
years 


40  47 (p=0.011) 


Male n (%) 24 (89) 24 (96) 


Caucasian n % 


African 
American n % 


15 (56) 


9 (33) 


14 (56) 


8 (32) 


HBV DNA log 


10 copies/mL 
9.45 (1.1) 8.85 (1.88) 


HBeAg 
positive n % 


23 (85) 20 (80) 


3TC 
experienced n 
% 


25 (93) 24 (96) 


Median ALT 
IU/mL 


45 63 


  


baseline log 
serum HBV 
DNA, using 
normalised 
area under 
curve of log10 
HBV DNA) 


 


Secondary: 
CPT score; 
safety/ 
tolerability; 
HBeAg 
seroconversio
n; ALT 


Center 
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80% power 
to detect 
non-
inferiority 


 


Effect size  


 Tenofovir  Adefovir 


HBeAg seroconversion (of those positive at baseline with data at week 48) 1/12 0/15 


 


 


Authors’ conclusion: Over 48 weeks, treatment with either adefovir or tenofovir resulted in clinically important suppression of serum HBV DNA. Both drugs are safe and 
efficacious for patients coinfected with HBV and HIV. 


 


Notes: Other outcomes provided but unclear denominators in each group 


 


 


 


 


E.6.1.5 Combinations therapies for HBeAg positive treatment-naïve adults with CHB 


 


Adefovir + lamivudine versus lamivudine 


Reference Study type 


Numb
er of 
patien
ts 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Sung 2008 RCT N=111 HBeAg positive CHB patients, nucleos(t)ide Lamivudine Lamivudine 52 weeks Primary: time- GlaxoSmi
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Randomisati
on and 
allocation 
concealment
: unclear 


 


Blinding: 
double blind 
followed by 
open label 


 


 


Power 
calculation 
provided 100 
patients 
provided 
90% power 
to detect a 
difference of 
0.5 log 10 
copies/mL 
(SD 0.71) 


ITT analysis 


 


 


 


 


 


 


 


 


 


analogue naïve (largely Asians) 


  


Inclusion: Aged 18 and over at screening, had 
detectable HBsAg (at least 6 months prior to study 
entry), presence of HBeAg, serum HBV DNA ≥10


6
 


copies/mL using Roche PCR assay, elevated ALT >1.2 
x ULN and at least 1 elevated ALT in previous 6 
months, adequate renal function (creatinine 
≤1.5mg/dL, phosphate >2.4 mg/dL, creatinine 
clearance ≥60mL/min). 


 


Setting: 22 centres (Austria, Canada, France, 
Germany, Hong Kong, Singapore, Spain, UK and the 
US) 


 


Exclusion: HBeAg negative, anti-HBs positive, 
coinfected with HCV or HDV or HIV, had 
decompensated liver disease, had inadequate 
haematological function, evidence of pancreatitis, 
previous use of lamivudine or ADV or any other AV 
therapy demonstrating anti-HBV activity other than 
IFN-alpha which could not have been administered 
within the previous 12 months, could not have 
received nephrotoxic drug within 2 months prior to 
study, any investigational drug within 30 days of 
screening, were not permitted to receive systemic 
AV agents, cytotoxic agents, immunomodulators or 
immunosuppressive agents.  


 


Baseline characteristics 


 


Characteris
tic  


LAM + ADV 
(n=54) 


 LAM + placebo 


(n=57) 


Age yr- 33 (18-63) 36 (18-79) 


(100mg/day) + 
adefovir 
(10mg/day)   


 


(n=54) 


 


Number 
completed 
treatment 
through week 
52 and 104:  


43 and 40 
respectively. 


 


 


Study 
duration: 104 
weeks (double 
blind for 1st 
52 weeks and 
patients could 
receive open 
label 
combination 
therapy from 
week 52-104 if 
disease 
progression 
occurred or 
stop 
treatment at 
week 52 if 
HBeAg 
seroconversio
n) 


(100mg/day) 
+ placebo  


 


(n=57) 


 


Number 
completed 
treatment 
through 
week 52 and 
104: 45 and 
39 
respectively. 


 


Study 
duration: 
104 weeks 
(double blind 
for 1st 52 
weeks and 
patients 
could receive 
open label 
combination 
therapy from 
week 52-104 
if disease 
progression 
occurred or 
stop 
treatment at 
week 52 if 
HBeAg 
seroconversi
on) 


randomis
ed 
treatmen
t and 104 
weeks 
(open 
label) 
and 
further 6 
months 
off 
treatmen
t 


weighted 
average 
change in HBV 
DNA from 
baseline to 
week 16 
(DAVG) 


 


 


Serum HBV 
DNA <10


4
 


copies/mL and 
<200 
copies/mL 


 


  


HBeAg 
seroconversio
m 


 


HBeAg loss 


 


Normalisation 
of ALT  


 


Incidence of 
resistance 
(genotypic 
mutation) 


thKline 
and 
Gilead 
Sciences 
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 median 
(range) 


Male sex 
(%) 


45 (83) 42 (74) 


HBeAg 
positive, n 
(%) 


53 (98) 55 (96) 


Median 
HBV DNA 
(log 10 
copies/ml) 


8.87 (6.5-11) 9.17 (4.4-11.1) 


ALT, n (%) 


<2 x ULN 


2-5 x ULN 


>5 x ULN 


 


15/53 (28) 


26/53 (49) 


12/53 (23) 


 


19/56 (34) 


20/56 (49) 


17/56 (23) 


White 
patients 


Asian 
patients, n 
(%) 


 


17 (31) 


36 (67) 


 


21 (37) 


35 (61) 


 


 


 Lost to follow-
up through 
week 104: 14 


Reasons: 
consent 
withdrawn 
(n=1), 
protocol 
violation 
(n=1), lost to 
follow up 
(n=2), lack of 
efficacy (n=1), 
did not 
consent to yr 
2 (n=8), 
subject 
decision (n=1) 


 


 


 


Loss to 
follow up 
through 
week 104: 18 


Reasons: 
consent 
withdrawn 
(n=6), 
adverse 
event (n=1), 
lost to follow 
up (n=1), 
lack of 
efficacy 
(n=1), 
disease 
progression 
(n=1), did 
not consent 
to yr 2 (n=6), 
subject 
decision 
(n=1), 
randomisatio
n in error 
(n=1) 


 


 


 


Effect size 


Outcomes  LAM +ADV (N=54) LAM (N=57) 


Median change in serum HBV DNA level (range), log 10 copies/ml   
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Week 52 


Week 104 


-5.41 (-7.7 to-0.5) (N=47) 


-5.22 (-7 to 1.6) (N=36) 


-4.80 (-0.8 to -0.1) (N=50) 


-3.41 (-7.1 to 1.5) (N=36) 


Serum HBV DNA<10
4
copies/ml)  


Week 52 


Week 104 


 


31/53 


23/53 


 


29/56 


24/56 


Undetectable serum HBV DNA <200copies/ml 


Week 52 


Week 104 


 


21/53 


14/53 


 


23/56 


8/56 


ALT normalisation, n (%) 


Week 52 


Week 104 


 


24/51 (47) 


23/51 (45) 


 


39/56 (70) 


19/56 (34) 


HBeAg loss (%) 


Week 52 


Week 104 


 


6/52 (12) 


10/52 (19) 


 


12/54 (22) 


13/54 (24) 


HBeAg seroconversion (%) 


Week 52 


Week 104 


 


5/52 (10) 


7/52 (13) 


 


9/54 (17) 


11/54 (20) 


HBV DNA breakthrough 10/53 (19) 24/55 (44) 


Incidence of resistance (of those with HBV DNA breakthrough) 


Genotypic mutation (M204V/I) 


4/10 14/24 


Incidence of resistance in total 


Genotypic mutation (M204V/I) 


Week 52 


 Week 104 


 


 


5/58 (9) 


6/41 (15) 


 


 


10/51 (20) 


15 /35 (43) 


Withdrawn study drug due to adverse events, n (%) 0/54 1 /57 (experienced durable HBeAg 
seroconversion and entered the non-
treatment observational arm but was 
subsequently withdrawn due to 
elevated HBV DNA levels) 
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Authors’ conclusion: the results of this study demonstrate that two years of lamivudine and adefovir thereapy in NA treatment naïve HBeAg positive CHB patients was 
associated with a more durable response. The combination group had lower rates of the M204V/I mutation, lower serum HBV DNA levels and higher rates of ALT 
normalisation compared to the lamivudine monotherapy group. However, these differences were not associated with improvements in HBeAg seroconversion rates.  


 


Notes: only 52 week data relevant to randomised comparison 


 


 


 


Interferon alpha 2b + lamivudine versus lamivudine 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Barbaro 
et al, 
2001 


RCT – 
multicentre 
open-label 


 


Randomisatio
n method: 
computer 
generated 
sequential list 
of block-
randomised 
assignments 
maintained by 
the 
coordinating 
centre of the 
study 


 N=151 


 


 


 


HBeAg positive patients (some were non-
responders to a previous treatment with IFN-
α2b: 11/76 [16%] in intervention group and 
9/75 [12%] controls) 


 


Inclusion: patients with detectable HBsAg and 
HBeAg in serum at the time of screening and for 
at least the previous 6 months, with serum HBV 
DNA of at least 5pg/ml and with ALT levels that 
1.3-10 x ULN for at least the previous 3 months. 


 


Setting: Italy 


 


Exclusion: <18 years old; coinfected with HCV or 
HDV or HIV; decompensated liver disease 
(bilirubin >2.5 x ULN, prothrmobin time 


IFN α2b (9 MU, 
three times 
weekly) plus 
lamivudine 
(100mg/day) 


(n=76) 


 


Total duration of 
treatment: 24 
weeks 


 


Loss to follow 
up/reasons: 3 
(side effects) 


 


(n completed 


Lamivudine 
(100mg/day) 


(n=75) 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons: 
4 (side 
effects) 


 


(n 


48 
weeks 
after 
treatme
nt 
period 


Primary: loss of 
HBeAg and 
undetectable 
HBV DNA (<1.6 
pg/ml) and 
HBeAg 
seroconversion 
(appearance of 
antibody to 
HBeAg) at end 
of treatment; 
loss of HBsAg 
and HBsAg 
seroconversion; 
sustained 
suppression of 
HBeAg and HBV 


Not 
stated 
(author 
stated 
they 
had no 
relation
ship 
past or 
present 
with the 
pharma
ceutical 
compan
y 
involve
d with 
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Blinding:  


not stated but 
not blinded 
(no placebo 
for IFN 
injection) 


 


Allocation 
concealment: 
clear  


 


Power 
calculation 
provided (75 
patients 
required per 
group) 


 


ITT analysis 


 


 


 


 


 


 


 


 


 


 


 


 


prolonged >3s, albumin <3g/dL, history of 
ascites, variceal haemorrhage or hepatic 
encephalopathy); if they had evidence of 
autoimmune hepatitis (antinuclear antibody 
titre >1:160) or metabolic liver disease (Wilson’s 
disease, haemochromatosis, deficit of α-1 
antitrypsin); if they had received an 
investigational drug within 30 days before 
enrolment or any systemic antiviral therapy; 
immunomodulators, cytotoxic agents or 
corticosteroids within 6 months before study 
entry; pregnancy; total WBC <2500/m


3
, 


neutrophil granulocyte count <1000/mm
3
 and 


haemoglobin <10g/dl; if they were in poor 
clinical condition and/or had serious medical 
diseases. 


 


Baseline characteristics 


 IFN-a2b + 
lamivudine 
(n=76) 


Lamivudine 
(n=75) 


Median age 
(range) 


42 (33-50) 40 (32-47) 


Male, n (%) 64 (84) 61 (81) 


Median ALT 
(IU/L) (range) 


170 (76-
415) 


165 (65-398) 


Median HBV 
DNA, pg/ml 
(range) 


166 (10-
876) 


161 (15-653) 


Previous IFN-
alpha therapy 
and non-
responders, n 
(%) 


11 (16) 9 (12) 


treatment = 73) 


3 more lost to 
follow up 


(n completed FU 
= 70) 


 


 


completed 
treatment = 
71) 


2 more lost 
to follow up 


(n 
completed 
FU = 69) 


 


 


 


DNA 
(undetectable 
through 1-year 
follow up); 
sustained 
normalisation 
of ALT 
(≤40UI/L). 


 


Secondary: 
Histologic 
improvement 
(reduction of ≥2 
points in the 
score compared 
to baseline); 
safety 


 


 


 


 


Incidence of 
resistance  


(YMDD 
mutation) 


(viral 
breakthrough) 


the 
drug 
mentio
ned in 
the 
study, 
neither 
have 
they 
receive
d 
funding 
from 
the 
compan
ies.) 
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HAI 


Inflammation 
score 


Fibrosis score 


Cirrhosis, n (%) 


11 (5-13) 


7 (3-9) 


 


2 (1-3) 


4 (5) 


11 (7-12) 


7 (4-10) 


 


2 (0-3) 


3 (4) 
 


 


Effect size  


 


 IFN-a2b + lamivudine (n=76) Lamivudine (n=75) Comparison 


Undetectable HBV DNA at 24 weeks (both groups 
on treatment), n (%)* 


53/76 (70%) 42/75 (56%) not stated 


Undetectable HBV DNA at week 52 (end of 
monotherapy treatment; follow up for 
combination group), n (%) (ITT)* 


28/76 (37%) 23/75 (31%) not stated 


HBeAg seroconversion and undetectable HBV DNA 
at end of treatment period (24 or 52 weeks, 
respectively) 


27/76 (35) 14/75 (19) p=0.042 


Viral breakthrough, n (%) during treatment 3/76 (4%) 2/75 (3%)  


HBeAg seroconversion and undetectable HBV DNA 
at end of follow up (76 week and 100 weeks, 
respectively), n (%) 


25/76 (33) 11/75 (15) p=0.017 


HBsAg loss, n (%) 0 (0) 0 (0) not stated 


ALT normalisation during treatment and sustained 
through follow up, n (%) 


28/76 (37) 17/75 (23) not stated 


Histologic improvement, n (%) (ITT)** 


Inflammation score 


Fibrosis score 


 


35/76 (46) 


32/76 (42) 


 


20/75 (27) 


18/75 (24) 


 


p=0.021 


p=0.002 


Incidence of resistance (YMDD mutation)*** 9/70 (13) 11/68 (16) p=0.796 


    


Discontinued IFN due to adverse events****, n 3 4  
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*values for undetectable HBV DNA were approximated from graph. 


**patients who had missing biopsy data were counted as no response. 


***6/9 in combined group and 8/11 in LAM group were non-responders to previous IFN treatment with IFN a2b. YMDD mutations were not associated with a 
decreased histologic response. 


****Side effects within an average of 10 weeks (4-16 weeks) from enrolment 


  


Notes:  different treatment durations (combined therapy = 24 weeks; LAM therapy = 52 weeks). 


 


Authors’ conclusion: Six-month treatment with IFNα2b and lamivudine in combination appeared to increase the rate of sustained HBeAg seroconversion compared to 1 
year lamivudine monotherapy. However the potential benefit of combining LAM and IFN should be investigated further in studies with different regimens of 
combination therapy. 


 


 


 


IFN alpha 2a/2b + lamivudine vs lamivudine 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Jang et al, 
2004 


 RCT – long 
term 
therapy 


 


Randomisati
onmethod: 
unclear  


 


Blinding:  


unclear 


 


 N=83 


 


 


 


HBeAg positive patients who were not responsive 
to IFN-a2b therapy (5MU subcutaneous injection 
three times weekly for at leat 4 months) 


 


Inclusion: biopsy proven CHB; positive for HBsAg, 
HBeAg and HBV DNA for at least 6 months before 
the therapy; had no previous history of 
lamivudine use; ALT ≥2 x ULN  


 


Setting: Korea 


 


Exclusion: HCV/HDV/HIV; patients who showed 


Lamivudine in 
combination with 
IFN alpha (5MU, 
three times 
weekly) until HBV 
DNA were 
persistently 
undetectable for 
6 months or until 
viral 
breakthrough 
occurred 


Lamivudine 
monotherap
y 
(100mg/day) 
until HBeAg/ 
HBV DNA 
negativity 
achieved. 


(n=42) 


 


 


Total 


6, 12, 
36 and 
48 
months 
after 
starting 
lamivud
ine 
therapy 


Primary: 
undetectable 
HBV DNA using 
solution 
hybridisation 
assay (lower 
limit of 
detection 1 
pg/ml) 


 


Secondary: % 
with ALT 


Not 
stated 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 296 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


2
9


6
 


Allocation 
concealment
: unclear 


 


No sample 
size 
calculation 
provided 


liver cirrhosis by histological or clinical 
examination  


 


Baseline characteristics 


 IFN alpha+ 
lamivudine 
(n=41) 


Lamivudine 


(n=42) 


Mean age ±SD 
(years)  


35 ±8  39 ±9 


Male, n (%)  36 (88) 32 (76) 


Mean ALT ± SD 
(IU/L) 


242 ±175 263 ± 183 


Log HBV DNA 
(pg/mL)±SD 


2.4±0.7 2.3±0.7 


YMDD mutant 0/29 0/38 


Histological 
activity n (%): 


Mild 


Moderate 


Severe 


 


 


12 (29) 


22 (54) 


7 (17) 


 


 


13 (31) 


21 (50) 


8 (19) 


Median (range) 
prior duration 
of IFN 


11 (4-18) 6 (4-12) 


 


(n=41) 


 


 


Total duration of 
treatment: IFN 
used until serum 
HBV DNA was 
persistently 
undetectable for 
6 months or until 
viral 
breakthrough 
occurred 
(median 7, range 
7-13 months); 
LAM stopped in 
patients whose 
serum HBV DNA 
and HBeAg had 
been negative for 
24 months 
persistently. 
(median 26, 
range 5-60 
months)  


 


Loss to follow 
up/reasons: 2 
lost to follow up 
+ 3 stopped due 
to side effects + 1 
stopped due to 
desire to 
conceive 


duration of 
treatment: 
median 38 
(range 12-
60) months 
LAM 
stopped in 
patients 
whose 
serum HBV 
DNA and 
HBeAg had 
been 
negative for 
24 months 
persistently. 


 


Loss to 
follow 
up/reasons: 
2 lost to 
follow up 


 


normalisation; 
HBeAg loss 


 


Incidence of 
resistance  


-YMDD 
mutation 


- viral 
breakthrough, 
defined as 
reappearance 
of HBV DNA in 
at least 2 
consecutive 
tests during 
LAM therapy 
following the 
disappearance 
of HBV DNA 
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Effect size  


6 months after starting lamivudine treatment IFN alpha + lamivudine (n=41) Lamivudine (n=42) 


Undetectable HBV DNA   40/41 (97%) 42/42 (100%) 


% with ALT normalisation  37/41 (90%) 41/42 (97%) 


HBeAg loss 9/41 (22%) 9/42 (21%) 


Viral breakthrough 2/41 (5%) 2/42 (5%) 


Discontinued study drugs (IFN) due to adverse events 3 (several myalgia, n=2; depression, n=1) 0 


 


12 months after starting lamivudine treatment IFN alpha + lamivudine (n=41) Lamivudine(n=42) 


Undetectable HBV DNA  by PCR  41/41 (100%) 42/42 (100%) 


% with ALT normalisation  41/41 (100%) 42/42 (100%) 


HBeAg loss 19/41 (46%) 12/42 (29%) 


Viral breakthrough 2/41 (5%) 4/42 (10%) 


 


24 months after starting lamivudine treatment IFN alpha + lamivudine (n=41) Lamivudine (n=42) 


Undetectable HBV DNA  by PCR  41/41 (100%) 42/42 (100%) 


% with ALT normalisation  41/41 (100%) 42/42 (100%) 


HBeAg loss  25/41 (61%) 17/42 (41%) 


Viral breakthrough 8/41 (20%)  23/42 (55%) 


 


36 months after starting lamivudine treatment IFN alpha + lamivudine (n=41) Lamivudine (n=42) 


HBeAg loss  28/41(67%) 18/42 (44%) 


Viral breakthrough(of the 74 completely followed up) 9 (30%) 22 (58%) 


Incidence of resistance - YMDD mutation 5/9 (56%) 18/22 (82%) 


 


Authors’ conclusion: IFN-alpha combined with lamivudine may reduce viral breakthrough during long-term lamivudine therapy, probably by suppressing the 
appearance of YMDD mutants. 


 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 298 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


2
9


8
 


 


Interferon alpha 2a/2b + lamivudine vs interferon alpha 2a/2b 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Cindoruk  
et al, 
2002 


 RCT – phase 
III 


 


Randomisatio
n method: 
unclear  


ratio 1:1  


 


Blinding:  


Double-blind 


 


Allocation 
concealment: 
unclear 


 


No sample 
size 
calculation 
provided 


 N= 100 
(61 men 
and 30 
women) 


 


 


 


HBeAg positive (treatment naïve) patients  


 


Inclusion: patients with elevated ALT for 
≥6months, were HBV DNA positive, HBeAg 
positive, had a liver biopsy within 6 months of 
enrolment that indicated histologic evidence of 
chronic hepatitis. 


 


Setting: gastroenterology unit of a hospital, one 
of the referral centres in Turkey.  


 


Exclusion: decompensated cirrhosis, psychiatric 
conditions, diabetes mellitus, autoimmune 
diseases, concurrent hepatitis C or D or HIV, high 
alcohol intake, concurrent IV drug abuse,previous 
treatment with IFN, pregnancy, or concomitant 
significant medical illness. 


 


Baseline characteristics 


 IFN-alpha + 
lamivudine 
(n=50) 


IFN-alpha 


(n=50) 


Mean age (SE) 34 (13) 35 (13) 


Male, n  


Female, n  


32 


18 


29 


21 


IFN-alpha 9 
million units 3 
times weekly in 
combination with 
100mg/day 
lamivudine 


(n=50) 


 


 


Total duration of 
treatment: 6 
months 


 


Loss to follow 
up/reasons: 0 


 


 


 


IFN-alpha 9 
million units 
3 times 
weekly 
alone 


 


(n=50) 


 


 


Total 
duration of 
treatment: 6 
months 


 


Loss to 
follow 
up/reasons: 
0 


 


6 
months 
treatme
nt + 6 
months 
follow 
up 


 


% with 
undetectable 
HBV DNA, 
measured by 
PCR  


 


% with ALT 
normalisation  


 


 


% with HBeAg 
seroconversion 


 


complete 
respons: HBV 
DNA negative 
and normal ALT 
at months 6 
and 12; partial 
response: HBV 
DNA positive at 
end of 
treatment and 
normal ALT and 
month 6 and 
12; no 


 


Not 
stated 
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Cirrhosis 0 0 


ALT level, U/L 
(range) 


121 (69) 142 (83) 


Knodell score 7 (4) 8 (5) 


Duration of 
illness, mean 
(SD), months 


17 (9) 21 (14) 


 


response: HBV 
DNA positive 
and elevated 
ALT at months 
6 and 12 


 


 


Effect size  


 


At the end of treatment at 6 months IFN-alpha + lamivudine 


 (n=50) 


IFN-alpa 


(n=50) 


Comparison 


% with undetectable HBV DNA 26/50 (52%) 24/50 (48%) not stated 


% with ALT normalisation  43 (86%) 28 (56%) p<0.05 


 


Follow up at 6 months (12 months in all) IFN-alpha + lamivudine 


 (n=50) 


IFN-alpa 


(n=50) 


Comparison 


% with ALT normalisation 32 (64%) 24 (48%) p<0.05 


% with undetectable HBV DNA 25 (50%) 21/50 (42%) NS 


HBeAg seroconversion, n (%) 15 (30%) 11 (22%) NS 


Response: 


Complete 


Partial 


None 


 


24 (48%) 


10 (20%) 


16 (32%) 


 


21 (42%) 


10 (20%) 


16 (32%) 


 


p<0.05 


p<0.05 


p<0.05 


 


 


Authors’ conclusion:. Concurrent combination therapy with IFN alpha and lamivudine has a more beneficial effect on biochemical parameters (i.e. ALT levels) than on 
viral parameters (i.e. HBV DNA, seroconversion to anti-HBeAg) and this effect is more pronounced after 1 year of treatment than after 6 months. Further studies are 
needed to determine the long-term effects of combination therapy with lamivudine and IFN alpha.  
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IFN alpha 2a + lamivudine vs INF alpha 2a 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Ayaz et 
al, 2006 


 RCT  


 


Randomisatio
n method: 
unclear  


Randomised 
in 1:1 ratio 


 


Blinding:  


unclear 


 


Allocation 
concealment: 
unclear 


 


 


 N= 68 


 


 


 


HBeAg positive patients (treatment naïve) 


 


Inclusion: Presence of HBsAg in serum for ≥6 
months, presence of HBeAg, absence of anti-HBs 
and anti-HBe, ALT >1.5 x ULN (40IU/L), presence 
of HBV DNA, and histological evidence of chronic 
hepatitis on liver biopsy  taken within 6 months 
prior to enrolment.  


 


Setting: Turkey  


 


Exclusion: prior treatment for CHB with IFN-alpha 
or another AV or immunosuppressive drug; 
coinfected with HCV, HDV or HIV; another cause 
of chronic liver disease; alcohol intake >40g/day, 
evidence of hepatocellular cancer; 
decompensated liver disease; any 
contraindication to the use of IFN-alpha; 
pregnancy; abnormal haematological tests; lack 
of informed consent.  


 


Baseline characteristics 


 IFN-alpha + 
lamivudine 
(n=31) 


IFN-alpha 


(n=33) 


IFN-a2a 9 million 
units 3 times 
weekly in 
combination with 
100mg/day 
lamivudine 


(n=33) 


 


Total duration of 
treatment: 12 
months 


 


Loss to follow 
up/reasons: 2 did 
not complete 
study due to side 
effects 
(depression and 
hematological 
toxicity; 3 at 
week 10 and one 
at week 12 
across the two 
groups) 


 


 


 


IFN-a2a 9 
million units 
3 times 
weekly 
alone 


(n=35) 


 


Total 
duration of 
treatment: 
12 months 


 


Loss to 
follow 
up/reasons: 
2 did not 
complete 
study due to 
side effects 
(depression 
and 
hematologic
al toxicity; 3 
at week 10 
and one at 


12 
months 
on 
treatme
nt plus 
6 
months 
post 
treatme
nt 


 


% with 
undetectable 
HBV DNA, 
measured by 
PCR (lower limit 
of detection 
5pg/mL) 


 


ALT 
normalisation  


 


 


HBeAg 
seroconversion 


 


HBsAg loss 


 


Complete 
response: 
HBeAg to anti-
HBeAg 
conversion, 
clearance of 
HBV DNA and 


 


Not 
stated 
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Mean age (SD) 
years 


31.6 (8.2) 28.4 (7.2) 


Male, n (%) 24 (77) 21 (63) 


Mean (SD) ALT 
level, IU/L (SD) 


124 (59) 128 (57) 


Mean HBV 
DNA (pg/dL), 
range 


3142 (47-
4213) 


2912 (65-
4412) 


Mean HAI 
(range) 


8.2 (6-10) 7.7 (6-10) 


 


week 12 
across the 
two groups) 


 


normalisation 
of ALT 


 


Effect size  


 


Post-treatment at 12 months IFN-a2a + lamivudine 


 (n=31) 


IFN-a2a 


(n=33) 


Comparison 


% with undetectable HBV DNA 28/31 (90%) 22/33 (67%) p=0.047 


ALT normalisation, n (%) 20 (65) 17 (52) NS 


HBeAg seroconversion 4 (13) 4 (12) NS 


HBsAg loss/seroconversion, n 0 0  


Discontinued study treatment due to 
adverse events, n 


2 2  


 


Follow up at 6 months IFN-a2a + lamivudine 


 (n=31) 


IFN-a2a 


(n=33) 


Comparison 


% with undetectable HBV DNA 26/31 (84%) 10/33 (30%) p=0.034 


ALT normalisation, n (%) 13 (42) 9 (27) p<0.05 


Complete response 13/31 (42%) 8/33 (24%) NS 
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Authors’ conclusion: Combination treatment with IFN-alpha and lamivudine was better than IFN-alpha monotherapy in ALT normalisation and HBV DNA clearance; 
however, it did not have a better sustained response rate than IFN-alpha alone.   


 


 


 


IFn alpha 2a + lamivudine vs INF alpha 2b 


Reference Study type 


Numb
er of 
patien
ts 


Patient characteristics 


 
Interventi
on 


Comparis
on 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


fundin
g 


Yalcin 
2003 


 RCT- 
unblinded 


 


-no details 
on 
randomizati
on method 


- unclear 
allocation 
concealmen
t 


 


 N= 49 


 


 


HBeAg positive patients (treatment naïve) 


 


Inclusion: Patients aged 18-60 years with a positive serum 
test result for hepatitis B surface antigen (HbsAg) and 
HBeAg, with a positive serum test result for HBV DNA by 
liquid hybridization or PCR, and elevated serum alanine 
transaminase (ALT) level (>1.5 -10 times greater than the 
upper limit of the normal on 3 occassions during the 6 
months before enrollment, and a liver biopsy specimen 
obtained from the patient demonstrated histologic 
evidence of chronic HBV infection. 


 


Exclusion: if patients had been treated previously with IFN 
or had received antriviral or immunosuppressive 
medications, if they were coinfected with C, delta or HIV, 
if they had other causes of chronic liver disease, if they 
drank >40 gr of alcohol per day, if they had evidence of 
hepatocellular carcinoma, if they had decompensated 
liver disease, pregnant women, contraindications to IFN, 
total leucocyte count <2500 cells/mm


3
, neutrophil 


granulocyte count <1000 cells/mm
3
, platelet count 


<100,000 cells/mL, Hb <10g/dL, no consent.  


Interferon 
alfa-2b (10 
million U 3 
times/ 
week) plus 
lamivudine 
(100 mg 
daily) 
(n=33) 


 


Total 
duration 
of 
treatment: 
12 months 


 


Loss to 
follow 
up/reason
s: 


none 


 


Interferon 
alfa-2b 
(10 million 
U 3 times/ 
week) 
(n=16) 


 


 


Total 
duration 
of 
treatment
: 12 
months 


 


Loss to 
follow 
up/reason
s: 1 was 
lost to 


Minimum 
12 months 
(median 
follow up 
period for 
the 
combinatio
n: 26.5 
months and 
for the 
monothera
py: 27 
months) 


1)  


% with  
undetectable 
HBV DNA (<10


3
-


10
4
 copies/ml) 


by PCR 


2)% with HBeAg 
seroconversion 


3)% with ALT 
normalisation  


4) Histological 
improvement 
(decrease of at 
least 2 points in 
the Knodell 
histological 
activity index 
(HAI) 
necroinflammati
on score) 


 


Not 
reporte
d 
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Baseline characteristics 


 Interferon 
alfa-2b plus 
lamivudine 
(n=33) 


Interferon alfa-2b (n=16) 


Median age 
(range) 


23 (16-60) 24 (16-41)) 


Median weight 
(range), kg 


66 (48-94) 64 (50-91) 


Sex (% men) 22/33 12/16 


Median serum 
HBV DNA (range), 
log10 copies/ml 


3258 (22-
6674) 


2866 (23-5792) 


Median serum 
ALT (range), U/L 


140 (50-356) 153 (58-240) 


Hepatic 
inflammation, HAI 
(median (range)) 


8 (4-14) 9.5 (4-13) 


 


follow up 


 


Effect size  


 


After 6 months of treatment Interferon alfa-2b plus lamivudine 
(n=33) 


Interferon alfa-2b (n=15) p value 


% with HBeAg seroconversion 18/33 5/15 NS 


% with undetectable HBV DNA (<10
3
-


10
4
 copies/ml) 


32 6 p=0.001 


% with ALT normalisation 18 5 NS 


 


 


Post-treatment (end of 12 months Interferon alfa-2b plus lamivudine (n=33) Interferon alfa-2b (n=15) p value 
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treatment)  


Log reduction of HBV DNA Not reported Not reported -- 


% with undetectable HBV DNA (<10
3
-10


4
 


copies/ml) 
33 9/15 P=0.001 


Incidence of resistance Not reported Not reported - 


% with ALT normalisation  28/33 11/16 NS 


% with HBeAg seroconversion 22/33 7/16 P=0.222 


% with HBsAg loss and/or seroconversion 2/31 0/15 -- 


Histological improvement 26/31 4/15 P<0.001 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported -- 


% withdrawn due to adverse events none none - 


 


 


Follow up (12 months follow up)  Interferon alfa-2b plus lamivudine (n=33) Interferon alfa-2b (n=15) p value 


Log reduction of HBV DNA Not reported Not reported - 


% with undetectable HBV DNA (<10
3
-10


4
 


copies/ml) 
15/33 3/15 P=0.133 


Incidence of resistance Not reported Not reported - 


% with ALT normalisation  16/33 3/15 P=0.060 


% with HBeAg seroconversion 18/33  3/15 P=0.039 


% with HBsAg loss and/or seroconversion Not reported Not reported - 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported - 


% withdrawn due to adverse events none  


 


Authors’ conclusion: Combination therapy increased the rate of sustained suppression of HBeAg and resulted in significant improvement in Knodell histologic activity 
index scores, compared with monotherapy. However, there was no significant difference in rates of sustained suppression between the 2 groups at the end of follow up.  
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Peg interferon alpha 2b + lamivudine vs peg IFN alpha 2b 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Janssen 
HLA, van 
Zonnevel
d M, 
Senturk 
H, 
Zeuzem 
S, Akarca 
US, 
Cakaloglu 
Y, Simon 
C, So 
TMK, 
Gerken 
G, de 
Man R, 
Niesters 
HGM, 
Zonderva
n P, 
Hansen 
B, 
Schalm 
SW. 
Pegylate
d 
interfero
n alfa-2b 


RCT  


Randomisatio
n done 
centrally 
Stratified by 
study centre, 
(blocks of 6 
per centre). 
Actual 
method of 
randomisation 
not described.  


Double 
blinded.  


 


Power 
calculation: 
270 patients 
required for 
power of 80% 
(α=0.05) to 
detect 
difference 
between 
monotherapy 
20% and 
combination 


 N= 307 
randomi
sed  


 


 


Setting: 42 centres in 15 countries in Europe, East 
Asia, North America.  


 


Inclusion: Aged 16 or older; Positive for HBsAg > 6 
months; positive for HBeAg on at least 2 occasions 
within 8 weeks before randomisation; at least 2 
episodes of raised ALT (2x ULN) within the 8 weeks 
prior to randomisation.  


 


Exclusion: Hep C, Hep D or HIV antibodies; antiviral or 
immunosuppressive therapy in the last 6 months; 
pregnancy or inadequate contraception; substance 
abuse within last 2 years; other causes of liver disease; 
co-existing serious medical or psychiatric illness; 
uncontrolled thyroid disease; low leucocyte 
(≤3x10


9
/L), granulocyte (≤1.8x10


9
/L) or platelet (≤100 


x10
9
/l) counts; liver ca; advanced liver disease with 


prothrombin time prolonged > 3 secs, serum albumi 
<35 g/L, bilirubin >35 micromol/L, or a history of 
ascites, variceal bleeding, or hepatic encephalopathy.  


 


Baseline characteristics: Characteristics described as 
“similar”: 


 Peg alpha 
2b + LAM 
(n=130) 


Peg alpha 2b 
(n=136) 


Peg alfa 2b + 
Lamivudine 
(LAM); 
weekly 
doses of 
100microg 
Peg alfa-2b 
and a daily 
dose of 
100mg/day 
LAM. 


Dose of Peg 
alfa 2b 
reduced to 
50microg / 
week at 32 
weeks 


(n=152 
randomised, 
130 
analysed in 
modified ITT 
analysis; Of 
the 22 not 
analysed, 4 
did not start 
Rx, 6 were 
HBeAg at 


Peg alfa 2b + 
placebo 
(similar in 
appearance 
to LAM); 
weekly 
doses of 
100microg 
Peg alfa-2b 
and placebo.  


Dose of Peg 
alfa 2b 
reduced to 
50microg / 
week at 32 
weeks 


 


(n=155 
randomised, 
136 
analysed in 
modified ITT 
analysis; Of 
the 19 not 
analysed, 3 
did not start 
Rx, 4 were 
HBeAg at 


At 78 
weeks 
(26 
weeks 
post Rx 
cessatio
n). 


 


Measured at 52 
and 78 weeks. 


 


1) % with  HBV 
DNA <200,000 
copies/mL or 
<400 copies/mL 
(lower limit of 
detection by 
PCR) 


2) Incidence of 
resistance  


3)% with ALT 
normalisation  


4)% with HBeAg 
loss (primary) 
and/or 
seroconversion 


5)% with HBsAg 
loss and/or 
seroconversion 


 


Scherin
g-
Plough 
Internat
ional; 
GlaxoS
mithKlin
e. Each 
centre 
run by 
an 
indepen
dent 
compan
y.  
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alone or 
in 
combinat
ion with 
lamivudi
ne for 
HBeAg-
positive 
chronic 
hepatitis 
B: a 
randomis
ed trial. 
The 
Lancet 
2005; 
365: 123-
129. 


therapy 36% 
in rate of 
HBeAg loss at 
end of follow 
up 


 


  


Mean age (sd) 34(12) 36(14) 


Mean weight 
(sd), kg 


74(16) 72(13) 


Sex (% men) 75% 79% 


Mean serum 
HBV DNA (sd), 
log10 copies/ml 


9.1(1.0) 9.1(0.8) 


Mean serum 
ALT (sd), U/L 


4.4(3.9) 4.3(3.1) 


Previous 
interferon 
therapy 


27/130 28/136 


Previous LAM 
therapy 


17/130 16/136 


Ethnicity 


   White 


   Asian 


  Other/mixed 


 


95/130 


24/130 


11/130 


 


101/136 


29/136 


6/136 


Genotype: 


A 


B 


C 


D 


Other 


 


43 (33%) 


11 (9%) 


18 (14%) 


52 (40%) 


6 (4%) 


 


47 (35%) 


12 (9%) 


21 (15%) 


51 (38%) 


5 (4%) 
 


start of 
treatment, 
12 
withdrawn 
due to poor 
conduct of a 
centre) 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons: 


13 
discontinued 
early; 12 due 
to adverse 
events, 1 
other 
reasons. Of 
these 3 lost 
to FU (thus 
results were 
imputed for 
these 3 – as 
non-
responders) 


114 
completed 
treatment + 
follow up 


 


start of 
treatment, 
12 
withdrawn 
due to poor 
conduct of a 
centre) 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons: 


11 
discontinued 
early; 11 due 
to adverse 
events. Of 
these 7 lost 
to FU (thus 
results were 
imputed for 
these 7 – as 
non-
responders) 


118 
completed 
treatment 
and follow 
up 


 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 307 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


3
0


7
 


 


Effect size: All ITT 


 


Post-treatment Peg alfa 2b + Lamivudine (n= 130) Peg alfa 2b (n=136) p value 


Log reduction of HBV DNA - - - 


HBV DNA <200,000 copies/mL 96/130 40/136 <0.0001 


% with undetectable HBV DNA (<400 
copies/mL) 


43/130 13/136 <0.0001 


Incidence of resistance 


   YMDD mutant 


 


14/130 


 


no data given; assume 0 
 


% with ALT normalisation 66/130 46/136 0.005 


% with HBeAg loss 57/130 40/136 0.01 


% with HBeAg seroconversion 33/130 30/136 0.52 


% with HBsAg loss 9/130 7/136 0.54 


% with HBsAg seroconversion 8/130 6/136 0.53 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


- - -  


Histology: 


fibrosis score improved 


inflammation improved 


 


17/52 


25/52 


 


13/58 


31/58 
 


% withdrawn due to adverse events 12/130 11/136  


 


 


Follow up (week 78) Peg alfa 2b + Lamivudine (n= 114) Peg alfa 2b (n=118) p value 


Log reduction of HBV DNA - - - 


HBV DNA <200,000 copies/mL 41/114 37/118 0.44 


% with undetectable HBV DNA (<400 
copies/mL) 


12/114 9/118 0.43 


Incidence of resistance NA NA  
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% with ALT normalisation 46/114 44/118 0.60 


% with HBeAg loss 46/114 49/118 0.91 


% with HBeAg seroconversion 38/114 39118 0.92 


% with HBsAg loss 9/114 9/118 0.92 


% with HBsAg seroconversion 9/114 7/118 0.54 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


- - - 


% withdrawn due to adverse events NA NA  


 


Authors’ conclusion: Treatment with pegylated interferon alfa-2b is effective for HBeAg-positive chronic hepatitis B. Combination with lamivudine in the regimen used 
is not superior to monotherapy.  


 


 


Peg IFN alpha 2b + Lamivudine vs lamivudine 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Chan et 
al, 2005 


 RCT – phase 
III 


 


Randomisatio
n method: 
computer 
generated list; 
ratio 1:1  


 


Blinding: 
open-label 


 


 N= 100 


 


 


 


HBeAg positive treatment naïve patients (1 
patient was HBeAg negative)  


 


Inclusion: 18-65y, HBeAg positive, HBsAg positive 
for at least 6 months, had a serum HBV DNA level 
of at least 500,000 copies/mL and ALT that was 
1.3 to 5 x ULN. 


 


Setting: outpatient clinic (single centre) in a 
secondary referral centre, Hong Kong, China 


 


Exclusion: decompensated liver disease or a 


Combination: 
peg-IFN α2b 
(given as a 
subcutaneous 
injection at a 
dosage of 1.5 
µg/kg of body 
weight/ week for 
patients who 
weighed <65kg 
or 100µg/week 
for patients who 
weighed>65kg 


 


Lamivudine  
100mg/day  


 


(n=50) 


 


 


Total 
duration of 
treatment: 
52 weeks 


 


end of 
treatme
nt + 24 
weeks 
follow 
up 


Reduction in 
HBV DNA 


 


% with 
undetectable 
HBV DNA (<10


2
 


copies/ml) by 
PCR 


 


% with ALT 
normalisation  


 


 


Scherin
g- 
Plough 
Corp. 
supplie
d peg-
IFN α2b 
and GSK 
supplie
d 
lamivud
ine 
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Allocation 
concealment: 
research staff 
who were not 
involved in 
patient 
management 
placed the 
random 
numbers in 
opaque 
envelopes. A 
research 
nurse 
prescribed 
study drugs 
after receiving 
the info about 
treatment 
allocation at 
the baseline 
visit.  


 


Sple size 
calculation 
provided: 94 
patients 
required to 
provide 80% 
power at 
α=0.05, 
allowing for 
dropout rate 
of 10% to 
detect a 
response rate 


history of IFN or antiviral agent use. Coinfection 
with HCV or HDV or HIV; history of hepatocellular 
carcinoma; other causes of liver disease, including 
autoimmune hepatitis; Wilson disease; 
hemochromatosis and α1-antitrypsin deficiency; 
serious medical or psychiatric illness; concurrent 
use of corticosteroid or immunosuppressive  
agents; and pregnancy. 


 


Baseline characteristics 


 IFN-alpha 
a2b + 
lamivudine 
(n=50) 


lamivudine 


(n=50) 


Median age 
(range) 


32 (19-57) 34 (21-65) 


Male, n (%)  31 (62) 36 (72) 


Median BMI, 
kg/m2 (range) 


22 (16-33) 25 (18-32) 


Median ALT 
level, U/L 
(range) 


144 (48-
1179) 


119 (36-461) 


Normal ALT, n 
(%) 


2 (4) 3 (6) 


Median HBV 
DNA, log10 


copies/mL 
(range) 


8.04 (5.91-
9.74) 


7.67 (5.74-
9.49) 


HBV genotype, 
n (%) 


B 


C 


B&C 


 


 


15 (30) 


32 (64) 


3 (6) 


 


 


16 (32) 


31 (64) 


3 (6) 


for 32 weeks) 
was 
administered 8 
weeks before 
lamivudine was 
administered. 
Then both 
treatment were 
given in 
combination for 
24 weeks, 
followed by 
lamivudine 
monotherapy for 
a further 28 
weeks 


(n=50) 


 


 


Total duration of 
treatment: 60 
weeks (duration 
of combination 
therapy: 24 
weeks) 


 


Did not complete 
treatment/ 
reasons: 2 (lack 
of interest, n=1; 
allergic reaction, 
n=1) 


 


Completed post-
treatment follow 


Did not 
complete 
treatment/ 
reasons: 


2 (lack of 
interest, 
n=1; 
pregnancy, 
n=1) 


Completed 
post-
treatment 
follow up: 37 


 


No patients 
in 
lamivudine 
group 
received 
peg-IFN 
during study 
period 


% with HBeAg 
loss 


 


% with HBeAg 
seroconversion 


 


% HBsAg loss 


 


HBsAg 
seroconversion 


 


Incidence of 
resistance 


 


Histologic 
improvement 
(necroinflamma
tory score and 
fibrosis score 
separately)  


 


Adverse events 
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30% higher in 
combination 
group than 
monotherapy 


Histology 


Necroinflamma
tion score 


Fibrosis score, 
median (range) 


 


5 (1-11) 


 


1 (0-6) 


 


 


5 (1-12) 


 


1(0-5) 


 


up: 43 


 


Note: open-label 
lamivudine was 
given to patients 
who experienced 
severe post-
treatment 
relapse of CHB. 


 


 


 


Effect size (ITT analysis was conducted) 


 


Post-treatment (combination therapy – 60 weeks; 
monotherapy therapy – 52  weeks) 


Peg-IFN-a2b + lamivudine 


 (n=48) 


lamivudine 


(n=48) 


Median difference  (95% 
CI) 


Virologic response (HBeAg loss and seroconversion and HBV 
DNA <500,000 copies/mL) 


30 (60%) 14 (28%) 32% (14-50%), p=0.001 


Median reduction in HBV DNA, copies/mL (range) 3.89 (1.59 to 6.35) 2.74 (-0.10 to 5.68) 1.24 (0.78 to 1.66) 


% with HBV DNA <10
2
 copies/ml by PCR, n 5/48 2/48  


Incidence of resistance 


Lamivudine resistant mutant only, n 


Both wild type and lamivudine resistant mutant, n  


10/48 (21%) 


5 


5 


 


19/48 (40%) 


7 


12 


 


% with ALT normalisation  45/50 (90%) 39/50 (78%)  


Histologic improvement  


Necroinflammatory score 


Fibrosis score 


 


4/40 


4/40 


 


4/44 


2/44 


 


% with HBeAg loss  30 (60%) 14 (28%)  


% with HBeAg seroconversion (to anti-HBe) (%) 30 (60%) 14 (28%)  


% with HBsAg loss  1 0  
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% withdrawn due to adverse events 1 * 0  


*One patient had received only 7 doses of peg-IFN withdrew from the study and was considered to have treatment failure. Peg-IFN was stopped in an additional 3 
patients but lamivudine was continued until week 60. Another 5 patients required reduction of dosage of Peg-IFN due to adverse events; another patient had peg-IFN 
withheld for 2 doses at weeks 4 and 5 due to severe hepatitis flare up.  


 


Assessed at week 48* (during treatment) Peg-IFN-a2b + lamivudine 


 (n=48) 


lamivudine 


(n=48) 


Median difference  (95% 
CI) 


Virologic response (HBeAg loss and seroconversion and 
HBV DNA <500,000 copies/mL  


25/50 (50%) 14/50 (28%)  


Median reduction in HBV DNA, copies/mL (range) 4.65 (-0.84 to 7.83) 3.62 (1.32 to 7.33) 1.10 (0.55 to 1.65) 


*Treatment duration in the combination treatment group was 8 weeks longer than the duration of lamivudine monotherapy group. Changes in HBV DNA levels were 
compared when patients in both groups finished 48 weeks of treatment. 


 


Assessed at 24 weeks follow up (post-treatment) Peg-IFN-a2b + lamivudine 


 (n=43) 


lamivudine 


(n=37) 


Median difference  (95% 
CI) 


Virologic response (HBeAg loss and seroconversion and 
HBV DNA <500,000 copies/mL)  


18 (36%) 7 (14%)  


Median reduction in HBV DNA, copies/mL (range) 4.65 (-0.84 to 7.83) 3.62 (1.32 to 7.33) 1.10 (0.55 to 1.65) 


% with undetectable HBV DNA (<10
2
 copies/ml) by PCR, n 3/43 2/37  


% with ALT normalisation  25/50 (50%) 15/50 (30%)  


 


Authors’ conclusion: In patients with HBeAg positive chronic hepatitis B, staggered combination treatment with peg-IFN-a2b and lamivudine may lead to a higher rate 
of virologic response than lamivudine monotherapy.  


 


Notes:   


Referenc
e 


Study type Number 
of 
patients 


Patient characteristics 


 


Intervention Comparison Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Chan et 
al, 2005A 


Long term 
follow up 


 N= 95 


 


HBeAg positive* treatment naïve patients  


 


Combination: 
peg-IFN a2b 


 


Lamivudine  


Post 
treatme


 


% with 


Not 
stated 
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study of a RCT 
(Chan 2005) 


 


Randomisatio
nmethod: 
computer 
generated list; 
ratio 1:1  


 


Blinding: 
open-label 


 


Allocation 
concealment: 
research staff 
who were not 
involved in 
patient 
management 
placed the 
random 
numbers in 
opaque 
envelopes. A 
research 
nurse 
prescribed 
study drugs 
after receiving 
the info about 
treatment 
allocation at 
the baseline 
visit.  


 


 


 


*At the end of treatment, 30 patients in the 
combination arm became HBeAg (-) and 13 
patients in the lamivudine monotherapy arm 
became HBeAg (-). 


 


Inclusion: 18-65y, HBeAg positive, had a serum 
HBV DNA level of at least 500000 copies/mL and 
ALT that was 1.3 to 5 x ULN. 


 


Setting: outpatient clinic (single centre) in a 
secondary referral centre, Hong Kong, China 


 


Exclusion: decompensated liver disease or a 
history of IFN or antiviral agent use. Coinfection 
with HCV or HDV or HIV; history of hepatocellular 
carcinoma; other causes of liver disease, including 
autoimmune hepatitis; Wilson disease; 
hemochromatosis and α1-antitrypsin deficiency; 
serious medical or psychiatric illness; concurrent 
use of corticosteroid or immunosuppressive  
agents; and pregnancy. 


 


Baseline characteristics* 


 IFN-alpha 
a2b + 
lamivudine 
(n=48) 


lamivudine 


(n=47) 


Mean age (SD) 32 (10) 35 (10) 


Male, n (%)  29 (60) 34 (72) 


Mean BMI, 
kg/m2 (SD) 


22.7 (4) 24 (3.8) 


Mean ALT 
level, U/L 


140 (48-
1179) 


118 (36-461) 


(given as a 
subcutaneous 
injection at a 
dosage of 1.5 
µg/kg of body 
weight/ week for 
patients who 
weighed <65kg 
or 100µg/week 
for patients who 
weighed>65kg 
for 32 weeks) 
was 
administered 8 
weeks before 
lamivudine was 
administered. 
Then both 
treatment were 
given in 
combination for 
24 weeks, 
followed by 
lamivudine 
monotherapy for 
a further 28 
weeks 


(n=48) 


 


 


Total duration of 
treatment: 60 
weeks (duration 
of combination 
therapy: 24 


100mg/day  


 


(n=47) 


 


 


Total 
duration of 
treatment: 
52 weeks 


 


The post 
treatment 
follow up of 
patients who 
received 
lamivudine 
monotherap
y was 
124±29 
weeks. 


 


Loss to 
follow 
up/reasons: 
unclear 


 


 


No patients 
in 
lamivudine 
group 
received 
peg-IFN 
during study 


nt 
follow 
up of at 
least 52 
weeks 


continuing 
detectable HBV 
DNA (≥500,000 
copies/ml) by 
PCR 


 


% with ALT 
normalisation  


 


 


% with HBsAg 
loss 
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No sample 
size 
calculation 
provided 


 


 


 


 


 


 


 


 


 


 


 


(range) 


Mean log HBV 
DNA, 
copies/mL (SD) 


8.2 (1) 7.9 (1.1) 


HBV genotype, 
n (%) 


B 


C 


B&C 


 


 


 


15 


30 


3 


 


 


 


16 


28 


3 


Histology 


Necroinflamma
tion score 


Fibrosis score, 
median (range) 


 


5 (1-10) 


 


1 (0-6) 


 


 


5 (1-12) 


 


1(0-5) 


*all patients had baseline liver biopsy 


weeks) 


 


The post 
treatment follow 
up of patients 
who received 
combination 
treatment was 
117±34 weeks. 


 


Loss to follow 
up/reasons: 
unclear 


 


Note: open-label 
lamivudine was 
given to patients 
who experienced 
severe post-
treatment 
relapse of CHB. 


 


 


period 


 


 


 


Effect size (ITT analysis was conducted) 


 


At least 52 weeks post-treatment follow 
up 


Peg-IFN-a2b + lamivudine 


 (n=48) 


lamivudine 


(n=47) 


Duration of follow up, weeks 117 (34) 124 (29) 


Sustained response*, n 14 4 


Viral relapse (HBV DNA >1,000,000 
copies/mL) 


16 9 
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% with continuing detectable HBV DNA 
(≥500,000 copies/ml) by PCR, n 


8/14 (57) 2/4 (50) 


% with HBsAg loss  1 0 


Biochemical relapse (ALT>2 x ULN) 


Sustained responders 


Non-sustained responders 


 


0 


32 (94) 


 


0 


38 (88) 


At last follow up visit   


ALT normalisation, n 17/34 16/43 


% with continuing detectable HBV DNA, n 1 0 


Incidence of decompensation, n (%) 2/48 (4) 4/47 (8.5) 


Death, n (%) 1/48** 0/48 


*sustained response is defined as patients who had persistent HBsAg loss and had less than 2 occasions with HBV DNA >100,000 copies/mL at any time during the 
entire post treatment follow up period.  


**One patient who required open-label lamivudine for severe post treatment relapse and who developed acute duodenal ulcer bleeding completed by shock and 
aspiration pneumonia, died at week 64 after treatment.  


 


Authors’ conclusion:.Combination treatment of peginterferon and lamivudine has a higher sustained virological response than lamivudine monotherapy up to 3 years 
after treatment.   


 


Notes:   


 


Emtricitabine + tenofovir vs tenofovir 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Berg et 
al. 
tenofovir 
is 


 RCT  


 


multicentre  


 N= 105 


 


Adefovi


Inclusion: 18-69 years of age with HBeAg (+) or (-) CHB 
virus currently treated with ADV and showing 
persistent viral replication defined as HBV DNA >1000 
copies/mL at screening after an ADV treatment 


Emtricitabin
e 
(200mg/day) 
+ Tenofovir 


 


Tenofovir 
only 


No F/U  Primary: % with  
HBV DNA 


(<400 


 


Gilead 
Science
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effective 
alone or 
with 
emtricita
bine in 
adefovir 
–treated 
patients 
with 
chronic 
hepatitis 
B virus 
infection. 
2010 


 


Randomisatio
n: done by a 
centralised 
randomisation 
procedure 
whereby 
numbered 
bottles were 
assigned to 
patients via an 
interactive 
voice 
response 
system 
according to 
the 
randomisation 
code; 
stratified by 
history of 
LAM 
experience 
(<12 weeks vs 
>=12 weeks of 
LAM therapy) 
and HBeAg 
status at 
screening.  


 


Blinding: 
double-blind 
(patient – 
blinded; 
assessor – 


r 
resistan
t, 
HBeAg  
positive 
or 
negativ
e 


 


 


duration of at least 24 and up to 96 weeks. ALT <10 x 
ULN and no evidence of decompensated liver disease 
(ascites, jaundice, encephalopathy, or variceal 
hemorrhage) or hepatocellular carcinoma or co-
infection with HIV, HCV or HDV. The patients were 
required to be naïve to Tenofovir and entecavir, to 
have not received IFN or peg-IFN within 6 months of 
the screening visit, and to have reported being 
adherent to their current ADV therapy. Prior or 
current LAM use (ADV and Lam combination) was 
allowed 


 


Setting: International multi-centre (10 in the USA, 10 
in Germany, 7 in France, and 1 in Spain) 


 


Exclusion: Not stated  


 


Baseline characteristics 


 Emtricitabine/ 
Tenofovir (n=52) 


Tenofovir 


(n=53) 


Mean age (SD) 39 (10.4) 40 (11.4) 


Male (%) 42 (80.8) 38 (71.7) 


Mean HBV 
DNA (SD), 
log10 
copies/ml 


5.87 (1.78) 6.06 (1.43) 


Mean serum 
ALT (SD), I/U 


81.7 (129.9) 58.2 (53.4) 


ALN above ULN 
(%)  


Yes 


 


 


26 (50) 


 


 


27 (50.9) 


HBeAg (+) (%) 39 (75) 38 (72) 


(300mg/day) 


(n=52) 


 


Total 
duration of 
treatment: 
minimum 48 
weeks 


 


Loss to 
follow up: 8 
discontinued 
study drug 
and received 


open label 
emtricitabin
e/ tenofovir 
through 
week 48 


 


1 of the 8 
patients in 
the open- 
label 
emtricitabin
e/ tenofovir 
group 
discontinued 
prior to 
week 48 


 


2 
discontinued 
prior to 


(300mg/day)
+ matching 
placebo 


(n=53) 


 


 


Total 
duration of 
treatment: 
minimum 48 
weeks 


 


Loss to 
follow up: 


15 
discontinued 
double-blind 
study drug 
and received 
open label 
emtricitabin
e/ tenofovir 
through 
week 48 


 


One 
discontinued 
prior to 
week 48 


copies/ml) by 
PCR (lower limit 
of detection 
169 copies/mL) 


 


Secondary: 
Mean Log10 


reduction of 
HBV DNA  from 
baseline; HBV 
DNA 
undetectable 
(<169 
copies/mL) 


 


 


% with ALT 
normalisation  


 


% with HBeAg 
loss  


 


% with HBeAg 
seroconversion 
(HBeAg loss and 
appearance of 
anti-HBe) 


 


HBsAg loss/ 
seroconversion 


 


 


Resistance 
mutations 


s 
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unclear) 


 


Patients with 
viraemia at 
week 24 
switched to 
open label 
combination 
therapy so 
only first 24 
weeks valid 
comparison of 
randomised 
treatments 


 


Viral genotype 
(%) 


A 


B 


C 


D 


F 


Unable to 
genotype 


 


 


9 (17) 


4 (8) 


11 (21) 


21 (40) 


6 (12) 


1 (2) 


 


 


11 (21) 


6 (11) 


15 (28) 


18 (34) 


2 (4) 


1 (2) 


Previous 
lamivudine 
treatment (%) 


31 (60) 30 (57) 


Previous IFN 
treatment (%) 


14 (27) 10 (19) 


Mean duration 
of previous 
ADV treatment 
(SD) 


413.4 (183.39) 431.2 (178.57) 


Race (%) 


Asian 


Black or 
African 
American 


White 


Other 


 


18 (34.6) 


8 (15.4) 


 


 


21 (40.4) 


5 (9.6) 


 


26 (49.1) 


2 (3.8) 


 


 


23 (43.4) 


2 (3.8) 
 


week 48  


 


Reasons for 
discontinuati
ons for both 
groups were 
investigator’
s discretion, 
lost to F/U, 
withdrawal 
of consent in 
1 patient 
each 


 


Adverse events 


  


Discontinuation 
due to adverse 
events 


 


All outcomes 
were assessed 
at week 48; 
some outcomes 
were assessed 
at week 24 


 


Effect size   


First 24 weeks of therapy  Emtricitabine + Tenofovir 


 (n=52) 


Tenofovir 


(n=53) 


p value 


Mean Log10 reduction of HBV DNA from 
baseline, log10 copies/ml (SD) 


Not reported Not reported -- 
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% with HBV DNA <400 copies/ml (SD) 36/52 35/53 -- 


Incidence of resistance Not reported Not reported -- 


% with ALT normalisation  Not reported  -- 


% with HBeAg loss  Not reported  -- 


% with HBeAg seroconversion (HBeAg loss 
and appearance of anti-HBe) 


Not reported  -- 


% with HBsAg loss and/or seroconversion Not reported  -- 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  -- 


% withdrawn due to adverse events* Not reported  -- 


*of the 105 patients randomised and treated, 80 patients completed 48 weeks of double-blind treatment without meeting the protocol-defined criteria for switch to 
open label emtricitabine/tenofovir.  


 


 


48 weeks of therapy* Emtricitabine + Tenofovir 


 (n=52) 


Tenofovir 


(n=53) 


p value 


Mean Log10 reduction of HBV DNA from 
baseline, log10 copies/ml (SD) 


3.34 (1.75) 3.58 (1.29) -- 


% with HBV DNA <400 copies/ml (SD) 81% 81% 0.234 


Incidence of resistance Not reported   


% with ALT normalisation  73% 67% 0.423 


% with HBeAg loss  8% 8%  


% with HBeAg seroconversion (HBeAg loss 
and appearance of anti-HBe) 


0 2% (n=1)# -- 


% with HBsAg loss and/or seroconversion Not reported -- 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported -- 


% withdrawn due to adverse events* 0 0 -- 


*Intention-to-treat analysis was used at week 48 


#male Asian patient with genotype C infection 
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Authors’ conclusion: Tenofovir monotherapy and the combination of emtricitabine/tenofovir had similar efficacy in patients with incomplete viral suppression after 
therapy with ADV; response was not influenced by the presence of baseline LAM- or ADV-associated mutations. Initial monotherapy followed by combination therapy 
was as effective as early combination therapy.  


 


Median adherence to the active component of the treatment regimen was similar in the 2 groups (84% in the tenofovir group and 81% in emtricitabine/tenofovir 
group). The % of patients with HBV DNA <400 copies/mL was higher in patients with high adherence (≥94%) than among patients with low adherence (≤68%).  


 


 


Notes:  patients with confirmed (within 4 weeks) plasma HBV DNA ≥400 copies/mL during double-blind treatment at week 24 or any time thereafter had the option of 
receiving 12 weeks of open label emtricitabine/tenofovir, which could be continued through the end of the 168-week treatment period if there was virologic response 
(HBV DNA<400 copies/mL). Alternatively, patients with confirmed HBV DNA ≥400 copies/mL at or any time after week 24 of double-blind treatment could discontinue 
the study and initiate commercially available HBV therapy rather than initiating or continuing open-label emtricitabine/tenofovir.  


 


Additional results reported: mean reduction from baseline in ALT at week 48; virologic response according to resistance profile (ADV- or LAM- associated mutations) 
(genotypic analysis done at baseline). 


 


 


E.6.1.6 HBeAg positive lamivudine refractory or resistant patients with CHB 


 


Adefovir plus lamivudine versus adefovir  


Reference Study type 


Numb
er of 
patien
ts 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Peters 
2004 


RCT- double 
blinded 


 


Multi centre 


N=58  


 


 


Patients with chronic hepatitis B with compensated 
liver disease and lamivudine resistant hepatitis B 
virus (HBV).  


Inclusion: 


 Adefovir 
dipivoxil 10mg 
once daily + 
ongoing 


Adefovir 
dipivoxil 10 
mg once 
daily for 48 


 No 
follow up   


change in 
serum HBV 
DNA level; 


undetectable 


Not 
reported 
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(Australia, 
Canada, 
France, 
Germany, 
the UK and 
the USA). 


 


Central 
randomisati
on.  


 


 


 


 


 


 


 


 


 


 


 


Patients eligible for the study were 16-65 years of 
age with serum hepatitis B surface antigen (HBsAg) 
present for at least 6 months, positive for HBeAg , 
and had an elevated serum ALT level (1.2-10 times 
the upper limit of normal [ULN] on at least 2 
occasions 1 month apart within the preceding 6 
months). All patients had received treatment with 
lamivudine for at least 6 months that was ongoing 
at the time of randomisation with confirmed HBV 
polymerase gene mutation within the YMDD motif 
by sequencing and serum HBV DNA level ≥6 log 10 
copies/ml, well preserved liver function (Child-
Pugh-Turcotte score ≤7), prothrombin time <1s 
above ULN, albumin >3g/dL, total bilirubin 
<2.5g/dL, no history of variceal bleeding, ascites or 
encephalopathy.  


Exclusion: serum phosphorus ≤2.4mg/dL, 
creatinine ≥1.5mg/dL, creatinine clearance 
<50mL/min, absolute neutrophil count ≤1000 
cells/mL, Hb ≤10g/dL for men or ≤9g/dl for women, 
serum α-fetoprotein >50ng/mL, prior use of 
adefovir dipivoxil or interferon or 
immunomodulatory therapies in previous 6 
months, bephrotoxic drugs, , competitors of renal 
excretion and/or hepatotoxic drugs in previous 2 
months or during study, prior organ 
transplantation, serious concurrent medical 
conditions (including liver disease), coinfection 
with HIV, alcohol or substance use, pregnancy or 
lactation. 


Baseline characteristics 


Characteri
stic  


Lamivudin
e 100mg 
(n=19) 


Adefovir 
dipivoxil 
10 mg 
(n=19) 


Adefovir 
dipivoxil 
+lamivudine 
(n=20) 


lamivudine 
100 mg once 
daily for 48 
weeks (n=20) 


Loss to follow 
ups: 0 


weeks 
(n=19) 


Lost to 
follow-up: 1 
patient 
discontinued 
at week 32 
due to non-
compliance 


 


Lamivudine 
100 mg once 
daily for 48 
weeks 
(n=19) 


Lost to 
follow-up: 1 
patient 
discontinued 
at week 44 
due to 
progression 
of disease.   


 


 


serum HBV 
DNA (by PCR, 
lower limit of 
detection 
1000 
copies/mL) 


HBeAg 
seroconversio
n 


Normalisation 
of ALT  
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Age yr- 
median 


44 45 46.5 


Male sex 
(%) 


14 (74) 17 (89) 15 (75) 


Prior 
lamivudine 
therapy- 
median 
months 


24 37 29.5 


Log 10 HBV 
DNA 
copies/ml- 
median 


8.20 8.42 7.94 


 HBeAg (%) 


positive 


19 (100) 


 


19 (100) 18 (90) 


 


Serum 
ALT- 
median 
(IU/L) 


70 101 74 


White 


Asian 


Black 


Other 


14 (74) 


5 (26) 


0 


0 


12 (63) 


7 (37) 


0 


0 


9 (45) 


9 (45) 


1 (5) 


1 (5) 
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Effect size 


Outcomes (assessed at the end of 
48 weeks treatment)  


Adefovir dipivoxil 
+lamivudine (n=20) 


Adefovir dipivoxil 
10 mg (n=19) 


Lamivudine 
100mg (n=19)  


p-value 


Change in serum HBV DNA level -
mean±SD (95% CI) 


-3.46±1.10 (-3.94, -
2.97) 


-4.00±1.41 (-4.65, -
3.35) 


-0.31±0.93 (-
0.74,0.12) 


P<0.001 for both comparisons versus lamivudine 


Serum HBV DNA undetectable 
(%)(<1000 copies/ml) 


7/20  5/18 0 P=0.01 for Adefovir dipivoxil vs. lamivudine; p=0.005 
Adefovir dipivoxil vs. Adefovir dipivoxil +lamivudine 


HBeAg negative 3/18 3/18 0/19  


HBeAg seroconversion, (%) 1/18 2/19 0/19  


Normalisation of ALT level, 
n/total n (%) 


10/19 (53) 9/19 (47) 1/19 (5) P=0.004 for Adefovir dipivoxil vs. lamivudine; p=0.001 
Adefovir dipivoxil +lamivudine 


Authors’ conclusion:  


 In patients with compensated liver disease, adefovir dipivoxil alone or in combination with ongoing lamivudine therapy provides effective antiviral therapy in 
patients with lamivudine resistant HBV.  


 


 


 


 


Reference Study type Number 
of 
patients 


Patient characteristics 


 


Intervention Comparison Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Rapti 
2007 


Open label 
RCT 


-no details on 
randomization 


-unclear 
allocation 
concealment 


 N=42 


 


 


Inclusion: HbsAg positive, HBeAg negative Hep B 
patients with compensated liver disease (with or 
without histological evidence of cirrhosis) who 
developed genotypical HBV resistance plus virological 
and biochemical breakthroughs to lamivudine. 


Patients were required to have at screening HBV DNA 
≥10


5
 copies/mL within the last month before starting 


Arm B: 
Combination: 
adefovir (10 
mg daily)  + 
lamivudine 
(dose not 
stated) 


Arm A: 


Switching 
from 
lamivudine 
to adefovir 
(10 mg daily) 
(n=14) 


24 
months 


1) 


% with  
undetectable 
HBV DNA by 
PCR (lower limit 
of detection 
1000 


Gilead 
Sciences 
supplied 
adefovir 
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lamivudine therapy with elevated ALT values in three 
separate monthly occassions 


 


Exclusion: coinfected with hepatitis C or delta, or HIV, 
or had received liver transplantation or any antiviral 
drug other that IFN-a in the past.   


 


Baseline characteristics 


 Adefovir + 
lamivudine 
(n=28) 


Switching from 
lamivudine to 
adefovir 
(n=14) 


Median age 
(range) 


56.5 (42,70) 53 (39,76) 


Sex (% men) 25/28 
(89.3%) 


14/14 (100%) 


Cirrhosis (%) 12/28 
(42.9%) 


4/14 (28.5%) 


Median serum 
HBV DNA 
(range), log10 
copies/ml 


7148150 
(15500-6.4E 
+ 08). 


1.5E+0.7 
(24900-
1.7E+0.8) 


Median serum 
ALT (range), U/L 


108 (52-
1004) 


135 (74-608) 


Prior duration of 
lamivudine 
therapy 
(months) median 
(range) 


30 (12-82) 42 (12-84) 


 


(n=28) 


 


 


Total 
duration of 
treatment: 
up to 36  
months 


 


Loss to 
follow 
up/reasons: 
none 
discontinued; 
2 reduced 
the dose of 
adefovir 


 


Total 
duration of 
treatment: 
up to 36 
months 


 


Loss to 
follow 
up/reasons: 
none 
discontinued 


copies/ml) 


2) Incidence of 
resistance  


3)% with ALT 
normalisation 
(≤49IU/L) 


 


Effect size  
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Post-treatment (assessed at 12 months 
treatment) 


Combination: adefovir + lamivudine 
(n=28) 


Switching from lamivudine to 
adefovir (n=14) 


p value 


% with undetectable HBV DNA (<1000 
copies/mL) 


68% (19/28) 78.6% (11/14) -- 


Incidence of resistance*    


% with ALT normalisation (≤49IU/L) 88% (24/28) 92.9% (13/14) -- 


 


 


Follow up (assessed at 24 months on 
treatment)  


Combination: adefovir + lamivudine 
(n=28) 


Switching from lamivudine to 
adefovir (n=14) 


p value 


% with undetectable HBV DNA (<1000 
copies/mL) 


82.6% (23/28) 75% (11/14)  


Incidence of resistance*    


% with ALT normalisation (<=49IU/L) 91% (25/28) 72.7% (10/14)  


*Reported qualitatively: LAM resistant HBV mutations disappeared under adefovir monotherapy as well as under combination therapy, except in patients in 
combination group with suboptimal response (not achieving undetectability by PCR of HBV DNA). All patients with suboptimal response to adefovir monotherapy (n=3) 
had their LAM resistant HBV mutants reserved to wild type HBV (all three of them developed subsequently genotypical resistant to adefovir). 


 


Notes: 3 of the 16 patiens with cirrhosis (all in combination group) developed hepatocelular carcinoma (HCC). 


 


Authors’ conclusion: Adding adefovir to lamivudine in HBeAg negative CHB patients with lamivudine resistance effectively suppresse HBV replication in most of them 
and induces biochemical remission that can be maintained in all of them at least for 3 years without any evidence of development of resistance to adefovir. 


 


 


 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-


Outcome 
measures 


Source  


of  


funding 
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up 


Vassiliadi
s 2010 


RCT- unclear 
blinding 


- No details on 
randomization
, 


- unclear 
allocation 
concealment 


Pilot study: no 
formal power 
calculation 


 


 


 N=60 


 


 


Inclusion: HBeAg negative adult Hep B patients with 
compensated liver disease who were receiving 
ongoing lamivudine therapy and had developed 
genotypic resistance to lamivudine (confirmed by DNA 
sequencing). All patients had genotype D.  


Exclusion: decompensated liver cirrhosis, screening 
calculated creatinine clearance<60 mL/min, serum 
phosphorus level <2.5 mg/dL, prior treatment with 
adefovir or other drugs against HBV (except 
lamivudine) within the 6 months preceding study 
screening, other concurrent liver diseases or other 
serious concurrent medical conditions, documented 
or suspected hepatocellular carcinoma, coinfection 
with hepatitis C or delta, or HIV, current alcohol or 
substance use and pregnancy or lactation.  


 


Baseline characteristics 


 Adefovir + 
lamivudine 
(n=45) 


adefovir 
(n=15) 


Mean age 
(SD) 


55 (13) 55 (10) 


Sex (% men)  91.1% 86.7% 


Cirrhosis (%) 19/45 
(42.2%) 


2/15 
(13.3%) 


Mean serum 
HBV DNA 
(sd), log10 
copies/ml 


6.2 (1.3) 6.5 (1.3) 


Mean serum 
ALT (SD), 
times the 


5.5 (5.4) 3.4 (3.3) 


Combination
: adefovir 


(10 mg daily)  
+ lamivudine 
100mg daily 


(n=45) 


 


Total 
duration of 
treatment: 
12-48 
months 


 


Loss to 
follow 
up/reasons: 
not reported 


Adefovir 
montherapy 
(10 mg daily) 


(n=15) 


 


Total 
duration of 
treatment: 
12-48 
months 


 


Loss to 
follow 
up/reasons: 
not reported 


Up to 
five 


years 
on 


treatme
nt   


1) % with   
undetectable 


HBV DNA (<400 
copies/ml) 


2) Incidence of 
resistance  


3)% with ALT 
normalisation  


 


Not 
reporte


d 
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ULN)  


Prior 
lamivudine 
therapy 
(months) 
mean (SD) 


40 (13) 41 (15) 


 


 


Effect size  


Post-treatment (assessed at 12 months 
treatment)* 


adefovir + lamivudine (n=45) Adefovir montherapy (n=15) 


 


p value 


% with undetectable HBV DNA (<400 
copies/ml)** 


23/45  9/15  -- 


% with ALT normalisation**  32/45 7/15 -- 


 


Post-treatment (assessed at 24 months on 
treatment)* 


adefovir + lamivudine (n=45) Adefovir montherapy (n=15) 


 


p value 


% with undetectable HBV DNA (<400 
copies/ml) 


31/45 9/15  


% with ALT normalisation 39/45 8/15 - 


* ITT analysis was used and data used for 12 and 24 months only as no loss to follow up before then; after then, there were losses reported overall but not reported per 
group.  


** Figures are based on approximations as taken by a graphical presentation of results. 


 


Authors’ conclusion: Adding adefovir to lamivudine is more effective than switching to adefovir monotherapy in lamivudine resistant patients with HBeAg negative 
CHB.   


 


Notes: the median follow up time was 53 months (20-60 months); 60, 60, 56, 51 and 40 patients were at risk during the first to fifth year of follow up.  
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E.6.1.7 HBeAg positive lamivudine refractory or resistant patients with CHB 


 


Adefovir plus lamivudine versus lamivudine 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Perrillo 
2004 


 RCT 


 


- no details on 
randomization 
method 


blinding OK 
for group A 


- unclear 
allocation 
concealment 


 


ITT analysis 


 


Sample size 
calculation: 90 
patients 
provided 
>80% power 
to detect a 
difference 
from 14% to 
44% in the 


 N= 95 
for 
Group A 
(rando
mised 
part of 
study) 
and 
N=40 
for 
Group B 


 


 


Inclusion: HBsAg positive men and women over 18 
years old who were receiving ongoing lamivudine 
therapy for at least 6 months for CHB at the time of 
the screening. Patients in both groups were required 
to have at screening HBV DNA ≥106 copies/mL and 
elevated serum ALT levels >1.3 times the ULN on at 
least 2 occasions in previous 6 months. All patients 
were also confirmed to have YMDD mutant HBV.  


Group A: HBeAg positive Hep B patients with 
compensated liver disease. 


Group B: patients (HBeAg positive or negative) with 
deconmpensated liver disease or recurrent hepatitis B 
after liver transplantation (HBeAg positive or 
negative). Decompensation was defined by the 
presence of one or more of the following: serum 
bilirubin level>2 times the upper limit of normal 
without other cause, (2) prothrombin time>3 sec 
prolonged, (3) serum albumin level <32 g/L, or (4) a 
history of ascites, variceal hemorrhage, or hepatic 
encephalopathy.  


 


Exclusion: coinfected with hepatitis C or delta, or HIV, 
with documented or suspected hepatocellular 


Group A (randomised) 52 
weeks 
on 
treatme
nt. No 
follow 
up 


1) Log 
reduction of 
HBV DNA 
(Roche 
Amplicor 
assay): ≤105 
copies/mL or 
≥2log10 
reduction from 
baseline 


2) % with  
undetectable 
HBV DNA 
(lower limit of 
detection <200 
copies/mL) 


3) Incidence of 
resistance  


4)% with ALT 
normalisation 
(<=1.0 times 
the ULN) 


5)% with HBeAg 


GlaxoS
mithKlin
e 
Researc
h and 
Develop
ment 


 


adefovir (10 
mg) + 
lamivudine 
(100 mg 
once daily) 
(n=46) 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons: 
4 one 
witdrawn 
due to 
protocol 
violation, 
one 
withdrawn 


 


lamivudine 
(100 mg 
once daily) + 
placebo 
(n=49) 


 


 


Total 
duration of 
treatment: 
52 weeks 


1 patient 
was 
excluded as 
was 
ineligible for 
the study.  


Loss to 
follow 
up/reasons: 
2 one 
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HBV DNA 
response 
rates (≤105 
copies/mL or 
≥2log10 
reduction 
from baseline 


) at weeks 48 
and 52 


 


carcinoma, anemia, leukopenia adn granulocytopenia, 
or thrombocytopenia or evidence of pancreatitis, 
previous treatment with adefovir or other drugs with 
activity against HBV in previous 3 months.  


 


Baseline characteristics 


 Group A Group B 


 Lamivudine Adefovir 
+Lamivudine 


 


Median age 
(range) 


42 (25-68) 43 (24-67) 53 (22-73) 


No. HBeAg (+) 42 (88) 40 (87) 27 (68) 


Sex (% men) 45 (94) 45 (98) 35 (88) 


Median duration 
of prior 
lamivudine, 
months (range) 


34 (4-61) 34 (10-64) 33 (1-62) 


Median serum 
HBV DNA 
(range), log10 
copies/ml 


8.61 (4.2-
10.1) 


8.95 (6.6-
10.1) 


8.61 (5.4-
10.1) 


Mean serum ALT 
(SD), U/L 


185 (258) 135 (148) 127 (144) 


 


consent, 2 
lost to 
follow up. 


withdrew 
due to 
adverse 
events, one 
patient lost 
to follow up. 


loss and/or 
seroconversion 


6) HBsAg and 
anti-HBsAg 


7) YMDD 
mutations 


8) Adverse 
events 


 


Group B (n=40): open label 
lamivudine and adefovir; 26 
had decompensated disease 
and 14 were treated 
because of recurrent 
hepatitis B after liver 
transplantation.  


 


Loss to follow up/reasons: 
2 one withdrew due to 
adverse events, one patient 
lost to follow up. 


 


Effect size in GROUP A 


Post-treatment (assessed at the end of 52 
weeks treatment) 


adefovir (10 mg) + lamivudine (100 mg)  (n=42 
completers) 


lamivudine (100 mg once 
daily) + placebo (n=46 
completers) 


p value 


Median log reduction of HBV DNA (range) 4.6 (-1.5, 7.3) -0.3 (-5.4, 6.0) <=0.01 


% with undetectable HBV DNA (<200 
copies/mL) 


9/42 0/46 <=0.01 


% with ALT normalisation  14/42 3/46 P=0.002 
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% with HBeAg loss  6/40 1/42 -- 


% with HBeAg seroconversion 3/40 1/42  


% with HBsAg loss 0 0  


Incidence of resistance 26/42 44/46 p<0.001 


% withdrawn due to adverse events 0/46 1/48 -- 


 


Authors’ conclusion:. The addition of adefovir to lamivudine in patients with CHB with compensated or decompensated liver disease due to YMDD mutant HBV is 
associated with virological and biochemical improvement during 52 weeks of treatment and is well tolerated.  


 


 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Perrillo 
2011 


 Follow up 
study of 
Perrillo 2004 
RCT  


Patients 
continued the 
same 
randomized 
treatment as 
Perrillo 2004 
for a further 
52 weeks.  


 


 N= 116 
entered 
this 
follow 
up 
study 
(91%)  


 


 


Inclusion: patients with HbsAg positive men and 
women over 18 years old who were receiving ongoing 
lamivudine therapy for at least 6 months for CHB at 
the time of the screening. Patients in both groups 
were required to have at screening HBV DNA >=106 
copies/mL and elevated serum ALT levels >1.3 times 
the ULN on at least 2 occasions. All patients were also 
confirmed to have YMDD mutant HBV.  


Group A: HBeAg positive Hep B patients with 
compensated liver disease. 


Group B: patients with deconmpensated liver disease 
or recurrent hepatitis B after liver transplantation 
(HBeAg positive or negative). Decompensation was 
defined by the presence of one or more of the 
following: serum bilirubin level>2 times the upper 
limit of normal without other cause, (2) prothrombin 
time>2 sec prolonged, (3) serum albumin level <32 


Group A 


 


 


No 
follow 
up 


1) Log 
reduction of 
HBV DNA 
(Roche 
Amplicor assay) 


2) % with  
continuing 
detectable HBV 
DNA (200 
copies/mL) 


3) Incidence of 
resistance  


4)% with ALT 
normalisation 
(<=1.0 times 
the ULN) 


 


 


adefovir (10 
mg) + 
lamivudine 
(100 mg 
once daily) 
(n=38) 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 


 


lamivudine 
(100 mg 
once daily) + 
placebo 
(n=40) 


 


 


Total 
duration of 
treatment: 
52 weeks 


Loss to 
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g/L, or (4) a history of ascites, variceal hemorrhage, or 
hepatic encephalopathy.  


 


Exclusion: coinfected with hepatitis C or delta, or HIV, 
with documented or suspected hepatocellular 
carcinoma, anemia or thrombocytopenia or evidence 
of pancreatitis.  


 


Baseline characteristics entering the follow up study 


 Group A Group B 


 Adefovir 
+lamivudine 


Lamivudine  


Median age 
(range) 


42 (24-67) 42.5 (26-68) 53 (22-73) 


No HBeAg (+) 
(%) 


33 (87) 34 (85) 26 (68) 


Sex (% men) 37 (97) 38 (95) 33 (87) 


Median duration 
of prior 
lamivudine, 
months (range) 


35.9 (10-64) 32.3 (4-60) 32.9 (1-62) 


Median serum 
HBV DNA 
(range), log10 
copies/ml 


8.98 (6.7-
10.1) 


8.49 (4.2-
10.1) 


8.5 (5.4-
10.1) 


Median serum 
ALT (range), U/L 


2.78 (1.1, 
40.2) 


2.19 (1.0, 
18.9) 


1.87 (0.6, 
16.6) 


 


follow 
up/reasons: 
3 1 
withdrew 
due to lack 
of 
compliance, 
2 due to lack 
of efficacy. 


follow 
up/reasons: 
8 1  
withdrew 
due to 
adverse 
events, 7 for 
other 
reasons. 


5)% with HBeAg 
loss and/or 
seroconversion 


 


Group B (n=38): opened 
label lamivudine and 
adefovir; 25 had 
decompensated disease and 
13 were treated because of 
recurrent hepatitis B after 
liver transplantation.  


 


Loss to follow up/reasons: 
5 two withdrew due to 
disease complications, one 
due to adverse events, two 
withdrew for other reasons. 


 


 


Effect size in GROUP A  


Post-treatment (assessed at the end of 52 
weeks further treatment) –total 104 
weeks treatment 


adefovir (10 mg) + lamivudine (100 mg)  (n=35 
)* 


lamivudine (100 mg once 
daily) + placebo (n=32)** 


p value 
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Median log reduction of HBV DNA (range) 6.18 (-0.6, 7.3) 0.11 (-2.2, 4.6) - 


% with continuing detectable HBV DNA 25/35 31/32 - 


% with ALT normalisation  18/35 4/34 - 


% with HBeAg loss  6/33 4/34 -- 


% with HBeAg seroconversion 4/33 3/34  


% with HBsAg loss 2/35 0  


Incidence of resistance 17/33 22/24 -- 


% withdrawn due to adverse events 0/46 1/48 -- 


*For patients receiving combination therapy only 1/38 had disease progression (HCC). 


** In patients receiving lamivudine + placebo, 7/40 reported disease progression and they were given open label combination therapy. 


 


 


Group B 


 


Post-treatment (assessed at the end of 52 
weeks further treatment) –total 104 
weeks treatment 


lamivudine and adefovir (n=33) 


overall  


Subgroup analysis 


Liver transplant before entry (n=13)* No liver transplant before entry (n=25)* 


Median log reduction of HBV DNA (range) 2.30 (2.3, 5.7) 2.72(2.3, 5.7) 2.30 (2.3, 4.8) 


% with HBeAg loss  10/26 3/8 7/18 


% with HBeAg seroconversion 4/26 2/8 2/18 


ALT normalization 23/35   


Incidence of resistance 7/31   


* ITT analysis 


Authors’ conclusion:. The combination of lamivudine and adefovir for 2 years generally proved effective in lamivudine resistant cases, but there was a persistently high 
rate of detection of lamivudine resistant mutans and impaired virologic response in compensated patients.  


 


Notes:  
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Interferon alpha plus lamivudine versus lamivudine 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Akyuz et 
al, 2007 


 RCT – phase 
III 


 


Randomisatio
nmethod: 
unclear  


 


Blinding:  


unclear 


 


Allocation 
concealment: 
unclear  


 


No sample 
size 
calculation 
provided 


 


Notes: 
patients were 
randomised 
within 6-15 
months after 
finishing IFN 
alpha 
monotherapy. 


 N= 45 
(39 
primary 
non-
responde
rs and 6 
relapsers) 


 


 


 


HBeAg negative patients who were 
unresponsive to previous 6 months of IFN 
monotherapy 


 


Inclusion: HBsAg and anti-HBe positivity and 
HBeAg negativity for at least 18 months, HBV 
DNA positivity for ≥6 months, ALT elevation (at 
least 1.3 x ULN) for ≥3 months, biopsy proven 
chronic hepatitis and compensated liver 
disease.  


 


Setting: Turkey 


 


Exclusion: Coinfected with HCV or HDV 


 


Baseline characteristics 


 IFN-a2b + 
lamivudine 
(n=21) 


Lamivudine 
(n=24) 


Mean age 
(range) 


41.4 (20-60) 45.04 (25-65) 


Female/male, 
n  


4/17 9/15 


Mean ALT 
(IU/L) (SEM) 


179 (127.3) 126.25 (79.3) 


Mean HBV 785 (933.7) 426.4 (549.8) 


IFN a2b (10 MU, 
tiw, SC) plus 
lamivudine 
(100mg/day) 


(n=21) 


 


 


Total duration of 
treatment: IFN 
a2b for 6 
months, plus 
lamivudine for 
another 2 years 
(IFN and 
Lamivudine were 
started 
concomitantly). 


 


Loss to follow 
up/reasons: 3 
discontinued 
therapy due to 
adverse effects 
(weight loss, 
fever and 
myalgia) 


 


 


Lamivudine 
(100mg/day) 


(n=24) 


 


 


Total 
duration of 
treatment: 2 
years 


 


Loss to 
follow 
up/reasons: 
2 did not 
attend 
follow up 
visit 


 


 


 


No F/U  Incidence of 
resistance  


 


(YMDD variant 
were analysed 
at the end of 
treatment or 
when a clinical 
breakthrough 
was observed; 
clinical 
breakthrough 
was 
characterised 
by elevation of 
ALT (≥1.5 x 
ULN) and the 
reappearance 
of serum HBV 
DNA.) 


 


Not 
stated 
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Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


DNA (pg/ml) 
(SEM) 


Mean HAI 
(SEM) 


10.2 (4.9) 9.3 (4.2) 


Histological 
stage (n) 


1 


2 


3 


4 


 


 


6 


5 


7 


3 


 


 


9 


9 


5 


1 
 


 


 


Effect size  


 


Post-treatment (at 2 years) IFN-a2b + lamivudine (n=21) Lamivudine (n=24) 


Incidence of resistance (YMDD mutation) 10/16 (62.5%) 13/22 (59%) 


 


 


Authors’ conclusion:. Additional IFN-alpha therapy to LAM in HBeAg negative CHB not responding to previous IFN-alpha monotherapy does not increase the response 
rate compared to LAM monotherapy and does not also decrease the incidence of YMDD mutations.  


 


Notes:  Clinical breakthrough also reported in paper (different to viral breakthrough) 
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E.6.1.8 Combination therapies for HBeAg negative people with CHB 


IFN alpha (2a/2b) + lamivudine vs lamivudine 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Economo
u et al, 
2005 


 RCT – 
multicentre 
open-label 


 


Randomisatio
n method: 
randomised 
centrally using 
lottery cards 


 


Blinding:  


No 


 


Allocation 
concealment: 
unclear  


 


 


ITT analysis 


 


 


 


 


 


 N= 50 


 


 


 


HBeAg negative patients (28 previously treated 
with IFN – 6 did not respond and 22 had 
relapsed after stopping treatment) 


 


Inclusion: HBsAg and anti-HBe positivity and 
HBeAg negativity for at least 6 months, HBV 
DNA >10


5
 copies/mL, ALT elevation (at least 1.5 


x ULN) in 3 separate monthly occasion within 
the last 6 months before randomisation, biopsy 
proven chronic hepatitis within 12 months 
before study entry. 


 


Setting: Greece 


 


Exclusion: Coinfected with HCV or HDV; 
decompensated liver disease or had previously 
received liver transplantation; previously 
treated with any AV drug other than IFN and 
those who had received immunosuppressive 
therapy within 6 months before study entry; 
patients with active alcohol consumption 
(>50g/day) or suspected hepatocellular 
carcinoma. 


 


Baseline characteristics 


IFN a2b (5 MU, 
three times 
weekly, SC) plus 
lamivudine 
(100mg/day) 


(n=24) 


 


 


Total duration of 
treatment: 24 
months 


 


Loss to follow 
up/reasons: 3 by 
10th week (2 had 
hematologic 
toxicity; 1 had 
exacerbation of 
liver disease) 


 


 


Lamivudine 
(100mg/day) 


(n=26) 


 


 


Total 
duration of 
treatment: 
24 months 


 


Loss to 
follow 
up/reasons: 
0 


 


 


 


24 
months 
on 
treatme
nt plus 
6 
months 
follow 
up 


Undetectable 
HBV DNA (<400 
copies/mL 
[lower limit of 
detection]) 


 


ALT 
normalisation 


 


Incidence of 
resistance  


(YMDD 
mutation) 


 


Not 
stated 
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 IFN-a2b + 
lamivudine 
(n=24) 


Lamivudine 
(n=26) 


Median age 
(IQR) 


53 (47-60) 58 (41-66) 


Male, n (%) 15/24 (63) 18/26 (69) 


Median ALT 
(IU/L) (IQR) 


79 (57-100) 59 (52-94) 


Median log10 
HBV DNA (IQR) 


6.1 (5.2-7.2) 5.9 (5.2-6.6) 


Previous IFN-
alpha therapy, 
n (%) 


13/24 (54) 15/26 (58) 


Cirrhosis * 11/24 (45.8) 13/26 (50) 


*Ishak, fibrosis 5 or 6 


 


Effect size  


 


At 24 months treatment IFN-a2b + lamivudine (n=24) Lamivudine (n=26) 


Undetectable HBV DNA, n (%) 18/21 (86)  13/26 (50) 


ALT normalisation, n (%) 19/21 (90) 16/26 (62) 


Virological breakthrough 3/21 11/24 


Discontinued IFN due to adverse events, n 3/24 0/26 


At 30 months (or 6 months post treatment follow up)   


Undetectable HBV DNA (ITT) 4/21 (21) 3/26 (12) 


ALT normalisation, n (%) 6/21 (28) 5/26 (19) 


Incidence of resistance (YMDD mutation) 2/21 (10) 12/26 (46) 
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Authors’ conclusion:. IFN-alpha plus lamivudine combination therapy does not increase the sustained response, compared to lamivudine. However, combination 
therapy reduces the likelihood of virologic breakthrough due to YMDD mutant and prolongs the time period until the breakthrough development. 


 


Notes:  other reported outcomes – sustained virologic response, biochemical breakthrough, complete response 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Yurdaydin 
et al, 2005 


 RCT  


 


Randomisati
on method: 
unclear  


 


Blinding:  


unclear 


 


Allocation 
concealment
: allocation 
sequence 
was 
generally 
centrally at 
the dept 
Gastroenter
ology of the 
University of 


 N= 78 


 


 


 


HBeAg negative patients 


 


Inclusion: CHB patients who were HBeAg (-) and 
anti HBeAg positive, had to have detectable HBV 
DNA levels by a molecular hybridisation assay 
within 1 month before study started; ALT ≥1.3-10 
x ULN on 2 occasions. They had to have a liver 
biopsy done within 1 year of study entry and all 
had HAI of ≥3 (Knodell); no previous use of 
interferon in last 6 months. 


 


Setting: University of Ankara Medical School and 
the Dept Gastroenterology of a hospital in Ankara 
(2 centres)  


 


Exclusion: coinfected with HCV/HDV/HIV; 
albumin below 3.5g, bilirubin >2mg/dl, increased 
prothrombin time >3s above normal, white blood 
and platelet counts of <3000 and 100,000 mm


3
; 


significant disease which might have interfered 


Lamivudine was 
given alone for 
the first 2 
months. 
Lamivudine in 
combination with 
IFN a2a (9MU, 
three times 
weekly) for 
another 10 
months 


(n=39) 


 


 


Total duration of 
treatment: 52 
weeks 


 


Loss to follow 
up/reasons: 2, 


 


Lamivudine 
monotherap
y 
(100mg/day)  


 


(n=39) 


 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons: 
2 


one had 


6 
months 
(short 
term) 
and a 
median 
of 27 
months 
(long 
term) 


 


% with 
undetectable 
HBV DNA using 
hybridisation 
assay  (<5 
pg/mL [lower 
limit of 
detection]) 


 


Reduction in 
HBV DNA 
(median; real-
time PCR) 


 


% with ALT 
normalisation  


 


Incidence of 
resistance 


 


Not 
stated 
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Ankara 
Medical 
School 


 


No sample 
size 
calculation 
provided 


with the conduct of the study; previous us eof 
nucleoside analogue 


 


Baseline characteristics 


 IFN-a2a+ 
lamivudine 
(n=39) 


Lamivudine 


(n=39) 


Mean age ±SD 
(range) 


41.1±9.9 
(19-68) 


43.1±9.3 
(17-61) 


Sex, M/F (% 
male) 


29/10 (74.4) 28/11 (71.8) 


Prior use of IFN 
(%) 


4 (10.3) 7 (17.9) 


Mean ALT ± SD 


ALT (%) 


Normal 


<2ULN 


≥2 ULN 


123.9 ±83.7 


 


2 


12 (30.8) 


27 (69.2) 


121.8 ± 80.9 


 


0 


10 (25.6) 


29 (74.4) 


HBV DNA 
(pg/mL)±SD 


371.6±627.6 273.1±560.2 


Cirrhosis 5 6 


Previous IFN 
therapy n (%) 


4 (10.3) 7 (17.9) 


 


one discontinued 
IFN due to side 
effects and one 
discontinued 
treatment due to 
private problems. 


 


Notes: 2 patients 
reduced IFN dose 
(to 5MU) due to 
subjective 
complaints 


 


 


hepatocellul
ar carcinoma 
in the 8th 
month of 
treatment 
and had a 
lobectomy; 
another 
patient was 
withdrawn 
due to 
protocol 
violation 
(prescreenin
g HBV DNA 
were PCR 
based and 
qualitative). 


 


During 6 
month 
follow up, 
one refused 
to stop LAM 
and another 
did not 
come for 
F/U visit.  


(YMDD 
mutation) 


 


Histologic 
improvement  


 


 


 


Effect size  


At the end of 1y treatment IFN-alpha + lamivudine 


 (n=39) 


Lamivudine 


(n=39) 


% with undetectable HBV DNA  (<5 pg/mL) 36/39 (92.3%) 35/39 (89.7%) 


% with ALT normalisation  20/39 (51.3) 26/39 (66.7) 
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Virological breakthrough 1/39 2/39 


Median reduction in HBV DNA (real time 
PCR), log copies/ml 


 


1.785 x 106 (From 1.8 x 106 to 1.5 x 104) 


1.88 x 106 (From 1.9 x 
106 to 2 x 104) 


Incidence of resistance - YMDD mutation 
(%)* 


8/33 17/32 


Histologic improvement (definition 
unclear) 


 


 


17/25 


 


19/25 


*Most of the patients had a mixed population of YMDD variants and wild type YMDD (24/25; 96%) 


 


6 months follow up IFN-alpha + lamivudine 


 (n=39) 


Lamivudine 


(n=39) 


% with undetectable HBV DNA  (<5 pg/mL) 21/39 (53.8) 23/39 (59.0) 


% with ALT normalisation  20/39 (51.3) 16/39 (41) 


 


A median of 27 months follow up (range 
21-36 months) 


IFN-alpha + lamivudine 


 (n=36) 


Lamivudine 


(n=34) 


% with undetectable HBV DNA  (<5 pg/mL) 9/36 (25) 9/34 (26.5) 


% with ALT normalisation  9/36 (25) 7/34 (20.6) 


 


 


Authors’ conclusion:. Efficacy of combination treatment is similar to lamivudine monotherapy. However, combination treatment decreases the development of YMDD 
mutation strains compared with lamivudine monotherapy. 


 


Notes:   


 


 


Reference Study type 
Number 
of 


Patient characteristics 


 Intervention Comparison 
Length 
of 


Outcome 
measures 


Source  


of  
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patients follow-
up 


funding 


Akarca et 
al, 2004 


 RCT – 


 


Randomisati
on method: 
using the 
random 
between 
function of 
Microsoft 
Excel 
software, 
without 
being 
subjected to 
stratification
, and divided 
into two 
groups. 
Random 
allocation 
rule was 
applied 
(each 
selected 
number was 
dropped 
from the 
number list 
and never 
selected 
again) 


 


Blinding:  


 N= 80 


 


 


 


HBeAg negative patients  


 


Inclusion: HBsAg positive and  anti-HBe positive 
and HBeAg negative for at least 6 months before 
treatment; HBV DNA >5pg/mL at least 1 month 
before enrolment; ALT >1.5 x ULN at two 
measurements at least 1 month apart; had a liver 
biopsy performed within the year before study 
entry; white cell count >4000/mm


3
; platelet 


>100,000/mm
3
; negative for hereditary diseases 


 


Setting: single centre, Turkey 


 


Exclusion: other causes of liver disease, 
coinfected with HCV, HDV or HIV; 
decompensated liver disease; subjects with anti-
nuclear antibodies level of >1/160 or alpha-
fetoprotein levels of over 20ng/ml; renal 
insufficiency; uncontrolled diabetes and cardiac 
disease; serious psychiatric problems; patients 
that were consuming >20g of alcohol/day, 
receiving alternative medicines, using 
immunosuppressive therapy or corticosteroids; 
had received IFN during the past one year, had 
taken lamivudine or NAs any time before the 
study 


 


Baseline characteristics 


 IFN + 
lamivudine 
(n=40) 


Lamivudine 


(n=40) 


Mean age ±SD  42 ±10  43 ±12 


Lamivudine 
(150mg/day) for 
96 weeks, plus 
IFN (9-10MU, 
three times 
weekly) for 24 
weeks (1st 6 
months of 
treatment)* 


(n=40) 


 


 


Total duration of 
treatment: 96 
weeks 
(combination 
therapy for 24 
weeks) 


 


Loss to follow 
up/reasons: 0 


 


*due to the small 
size of the study 
pop (<200), in 
order to have the 
groups of equal 
sizes, random 
allocation rule 
was applied to 
randomise the 
patients 


 


Lamivudine 
monotherap
y 
(150mg/day) 


NB not 
standard 
dose  


 


(n=40) 


 


 


Total 
duration of 
treatment: 
96 weeks 


 


Loss to 
follow 
up/reasons: 
0 


 


96 
weeks 


 


% with 
undetectable 
HBV DNA using 
hybridisation 
method (<10


5
 


copies/mL) 


 


% with ALT 
normalisation  


 


HBsAg loss 


 


Histological 
improvement 


 


 


 


 


 


 


Not 
stated 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 339 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


3
3


9
 


unclear 


 


Allocation 
concealment
: unclear 


 


40 patients 
per group 
needed for 
p=0.05 and 
power = 80% 
to detect a 
difference of 
20% in end 
of therapy 
response 
between 
groups (80% 
vs 60%) 


 


M/F  30/10 29/11 


Mean ALT ± SD 163±77 161±87 


Median HBV 
DNA (pg/mL) 
(range) 


114.5 (7-
2000<) 


114 (5-
2000<) 


Necro-
inflammatory 
activity (mean 
± SD) 


8.2 ± 3.6 9.2 ± 3.9 


Fibrosis (mean 
± SD) 


2.6 ± 1.2 2.2 ± 1.3 


Prior 
interferon 
treatment, n 


20** 17* 


*Of the 17 patients in the LAM group had 
received previous IFN treatment, 6 patients had 
relapsed after a response to IFN treatment.  


**Of the 20 patients in the combined group had 
received previous IFN treatment, 7 had relapsed 
despite a response at end of treatment. 


There was no difference between the groups in 
terms of previous IFN therapy. 


 


 


 


Effect size  


At 24 weeks (end of combination phase of 
treatment) 


IFN + lamivudine 


 (n=40) 


Lamivudine 


(n=40) 


Mean (SD) ALT  58 (37) 36 (21) 


% with undetectable HBV DNA *   34/40 (85%) 37/40 (92.5%) 


% with ALT normalisation, n (%) 17/40 30/40 
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At 96 weeks (end of treatment) IFN + lamivudine 


 (n=40) 


Lamivudine 


(n=40) 


Mean (SD) ALT 29 (26) 28 (15) 


% with undetectable HBV DNA *   39/40 (97.5%) 36/40 (90%) 


% with ALT normalisation, n (%) 32/40 (80) 33/40 (82) 


HBsAg loss 0 (0) 0 (0) 


Discontinued study drugs (IFN) due to adverse 
events, n (%) 


1 (2.5)** 0(0) 


*HBV DNA measured by hybridisation method 


**One patient stopped IFN treatment due to fatigue and weakness 


 


Authors’ conclusion:.Addition of IFN to the lamivudine regimen does not increase the effectiveness of the treatment. Considering the side effects of IFN treatment, this 
combination seems not to be convenient for anti-HBe-positive CHB. 


 


Notes:  other outcomes reported in paper - % with histologic improvement by 2 points or more (result given before and after treatment, not given by group); 
breakthrough (phenotypic resistance) defined as an increase in ALT together with HBV DNA positivity despite the continuing treatment (n=3 in lamivudine group). 
YMDD mutations were not assessed in this study. 


 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Santantoni
o et al, 
2002 


 RCT  


 


Randomisati
on method: 
unclear  


 N= 50 


 


 


 


HBeAg negative (anti-HBe positive) patients (21 
previously treated with IFN: 7 no response and 14 
relapsed after stopping) 


 


Inclusion: had a liver biopsy showing active 
disease within 24 months before study entry, 


Lamivudine 
100mg daily in 
combination with 
IFN (5MU, three 
times weekly)  


(n=24) 


 


Lamivudine 
monotherap
y 
(100mg/day)  


 


12 
months 
of 
treatme
nt plus 
at least 


 


% with 
undetectable 
HBV DNA using 
PCR  (<400 
copies/mL and 


 


No 
funding 
from 
the 
pharma
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Blinding:  


unclear 


 


Allocation 
concealment
: unclear 


 


No sample 
size 
calculation 
provided 


positive for HBV DNA by molecular hybridisation 
and had elevated ALT levels. 


 


Setting: Italy 


 


Exclusion: decompensated cirrhosis, 
HCV/HDV/HIV  


 


Baseline characteristics 


 IFN + 
lamivudine 
(n=24) 


Lamivudine 


(n=26) 


Mean age ±SD 
(range) 


47 ±7 (31- 
57) 


44 ±11 (25-
63) 


Sex, M/F  19/5 22/4 


Prior use of IFN 
(%) 


11 (46) 10 (38) 


Mean ALT ± SD 224 ±175 272 ± 358 


HBV DNA 
(pg/mL)±SD 


235±446 242±317 


Cirrhosis (n) 7 9 
 


 


 


Total duration of 
treatment: 1 year 


 


Loss to follow 
up/reasons: 0 


 


In one patient, 
IFN dose 
reduction was 
required for 
thrombocytopeni
a 


 


 


(n=26) 


 


 


Total 
duration of 
treatment: 1 
year 


 


Loss to 
follow 
up/reasons: 
0 


 


6 
months 
(range 
6-13 
months)  


hybridisation 
with a 5pg/ml 
lower limit of 
detection) 


 


% with ALT 
normalisation  


 


Incidence of 
resistance 
(YMDD 
mutation) 


 


 


ceutical 
ompany 
involve
d with 
the 
study 
drugs. 


 


Effect size  


 


At the end of 1y treatment IFN+ lamivudine 


 (n=24) 


Lamivudine 


(n=26) 


% with undetectable HBV DNA  by PCR 
(<400 copies/ml) 


21/24 11/21 


% with ALT normalisation  21/24 24/26 
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Incidence of resistance - YMDD mutation 0 5 


 


 


Authors’ conclusion: In anti-HBe positive chronic hepatitis B, a 12 month course of LAM/IFN combination therapy is as beneficial as LAM monotherapy. After therapy 
discontinuation, most patients relapsed; the combination regimen appeared to prevent or delay the emergence of YMDD variants.  


 


Notes:  ALT flare post treatment and end of treatment response (definition unclear) were reported; subgroup analysis (N=17) of HBV DNA detected by quantitative PCR 


 


Lamivudine + IFN a v lamivudine 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Scotto et 
al, 2006 


 RCT – 


 


Randomisati
onmethod: 
unclear 


 


Blinding:  


unclear 


 


Allocation 
concealmen
t: unclear 


 


No sample 
size 
calculation 
provided 


 N= 59 


 


 


 


Patients with (HBeAg negative) chronic anti-HBe 
positive hepatitis B and precore-mutant variants.  


 


Previous non-responders to 2 or 3 cycles of IFN-
alpha therapy. The last cycle was completed ≥ 6 
months before starting the present study. 


 


Inclusion: serum ALT>2 x ULN for >6months; HBV 
infection based on the presence of HBsAg in the 
serum, and HBV DNA positivity >5 pg/ml, 
determined by sandwich hybridisation testing); 
positive histology for chronic hepatitis. Cirrhosis 
within 6 months of the study according to the 
Knodell-Ishak classification (HAI ave. score ~13) 


 


Setting: Italy 


 


Exclusion: other causes of chronic hepatitis (HCV, 


Lamivudine 
(100mg/day) 
plus IFN-alpha 
(6MU, three 
times weekly) 


(n=20) 


Also switching: 
received the 
same 
combination 
for 40 weeks 
after pre-
treatment with 
lamivudine for 
12 weeks 


(n=18) 


 


 


 


Lamivudine 
monotherap
y 
(100mg/day)  


 


(n=21) 


 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons: 
0 


52 
weeks 
post 
treatme
nt 


 


% with 
continuing 
detectable HBV 
DNA using 
hybridisation 
method  
(≥5pg/mL)   


 


% with ALT 
normalisation  


 


HBsAg loss 


 


Discontinued 
study drug due 
to adverse 
events 


 


Not 
stated 
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ITT analysis 
(therapeutic 
safety was 
analysed 
according to 
treatment 
received for 
all patients 
who were 
given at 
least one 
dose of 
study 
medication 
– “as 
treated 
population”) 


 


 


HDV, autoimmunity, alcoholism, Wilson’s disease, 
hemochromatosis, alpha1-antitrypsin deficiency); 
past or present episodes of hepatic failure, a 
positive test for HIV and drug addiction. 


 


Baseline characteristics 


 IFN alpha + 
lamivudine 
(n=20) 


Lamivudine 


(n=21) 


LAM 
followed by 
combined 
therapy 


(n=18) 


Mean 
age 
(range)  


42 (23-61)  44 (27-63) 45 (26-63) 


M/F  10/10 10/11 12/6 


Mean 
ALT ± SD 
(U/L) 


313 (126-
389) 


279 (112-
357) 


256 (99-357) 


Mean 
HBV DNA 
(pg/mL) 
(range) 


714 (202-
1009) 


675 (212-
975) 


763 (276-
885) 


Cirrhosis, 
n 


2 2 3 


 


Total duration 
of treatment: 
52 weeks  


 


Loss to follow 
up/reasons: 0 


 


 


 


  


Histologic 
improvement 
(a reduction of 
≥ 2 points in 
the 
necroinflammat
ory score*) 


 


Incidence of 
resistance 
(measured by 
YMDD 
mutations) 


 


 


 


 


 


 


 


Effect size  


At 52 weeks (end of treatment) IFN-alpha  + lamivudine 


 (n=20) 


Lamivudine 


(n=21) 


Lamivudine followed by combined 
therapy (n=18) 


% with continuing detectable HBV DNA 
(≥5pg/mL)   


6/20 (30) 7/21 (33.3) 5/8 (27.8) 


% with ALT normalisation, n (%) 14/20 (70) 13/21 (61.9) 13/18 (72.2) 


YMDD mutations, n 1/20 2/21 0/4? (check) 
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Discontinued study drugs (IFN) due to 
adverse events, n 


2/20 3/21 2/18 


 


 


At 52 weeks follow up IFN-alpha  + lamivudine 


 (n=20) 


Lamivudine 


(n=21) 


Lamivudine followed by combined 
therapy (n=18) 


% with continuing detectable HBV DNA 
(≥5pg/mL)   


13/20 (65) 14/21 (66.7) 12/18 (66.7) 


% with ALT normalisation or sustained 
biochemical response, n (%) 


7/20 (35) 7/21 (33.3) 6/18 (33.3) 


HBsAg loss 0 (0) 0 (0) 0 (0) 


Histologic improvement (a reduction of ≥ 
2 points in the necroinflammatory 
score*), n (%) 


6/20 (30) 5/21 (23.8) 5/18 (27.7) 


*Fibrosis was improved in the same patients who demonstrated a reduction of ≥2 points in the necro-inflammatory score. 


 


Authors’ conclusion:.A 12 month course of LAM/IFN combination therapy is as beneficial as LAM monotherapy and also that combination therapy for 40 weeks after 
12 week pre-treatment with lamivudine does not increase the rate of sustained response. Combination therapy seems more effective in preventing the emergence of 
YMDD variants, but this potential benefit should be further investigated in other studies.  


 


Notes:   
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Referenc
e 


Study type Number 
of 
patients 


Patient characteristics 


 


Intervention Comparison Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Yuki et 
al, 2008 


 RCT  


 


Randomisatio
n method: not 
stated 


 


Blinding:  


liver biopsy 
blinded 


 


Allocation 
concealment: 
not stated 


 


No sample 
size 
calculation 
provided 


 N=64 


 


 


 


Japanese patients with perinatally transmitted 
Hep B virus genotype C (difficult to treat 
population with relatively high viral replication) 


 


Mixed HBeAg positive (41/64 [64%]) and 
negative (36%) population, with 13% previously 
treated with IFN 


 


Inclusion: Japanese patients with CHB, positive 
for HBsAg, fluctuating ALT levels 


 


Setting: Japan  


 


Exclusion:  decompensated cirrhosis, 
hepatocellular catrcinoma, alcohol abuse, 
automimmune liver disease, markers for 
hepatitis C or D or HIV infection 


 


Baseline characteristics 


 IFN-alpha + 
lamivudine 
(n=30) 


Lamivudine 


(n=34) 


Median age 
(range) 


39 (24-66) 48 (24-66) 


Male, n (%) 25 (83) 27 (79) 


Prior use of IFN 3 (10) 5 (15) 


IFN-alpha 6 
million units 
daily, for 2 
weeks, then 3 
times weekly 
plus 100mg/day 
lamivudine for 
24 weeks; 
followed by 
lamivudine alone 
for 28 weeks 


(n=30) 


 


Total duration of 
treatment: 52 
weeks 


 


Loss to follow 
up/reasons: 0 


 


 


Lamivudine 
monotherap
y 
(100mg/day)  


(n=34) 


 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons: 
0 


 


No F/U 
( end of 
52 
weeks 
treatme
nt)  


Undetectable 
HBV DNA (by 
PCR kit, lower 
limit of 
detection 2.6 
log copies/mL; 
upper limit of 
detection 7.6 
log copies/mL; 
arbitrary values 
of 2 and 8 log 
copies per mL 
were attributed 
to samples with 
HBV DNA levels 
<2.6 and 
>7.6log 
copies/mL 
respectively) 


 


% with ALT 
normalisation  


 


% with HBeAg 
seroconversion 


 


Incidence of 
resistance 


Not 
stated 
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n (%) 


Median ALT 
level, IU/L 
(range) 


90 (25-
1195) 


76 (30-1545) 


HBeAg positive 
(%) 


23 (77) 18 (53) 


HBV DNA (log 
copies/mL) 


7.5 (3 
to>7.6) 


7.0 (3.9 to 
>7.6) 


Genotype C (%) 30 (100) 34 (100) 


Histology 


Necro- 
inflammatory 
score 


Fibrosis score 


 


8 (2-13) 


 


3 (1-4) 


 


7 (2-11) 


 


3 (0-4) 


 


(YMDD 
mutation) 


 


Histologic 
improvement  
(a reduction of 
at least 2 points 
in the 
necroinflammat
ory score and 
at least one 
point in the 
fibrosis score) 


 


 


 


Effect size  


At the end of 52 week treatment IFN-alpha + lamivudine*  (n=30) Lamivudine (n=34) Comparison 


Undetectable HBV DNA  (<2.6 log copies/mL)  20/30 (67%)  19/34 (56%) p=0.106 


% with ALT normalisation  26/30 (87) 18/34 (53) p=0.006 


HBeAg seroconversion (%) 6 (26) 2 (11) p=0.429 


Incidence of resistance - YMDD mutation (%) (excluding 8 PCR-negative patients – 
4 in each group) 


2/26 (8) 9/30 (30) p=0.047 


Histologic improvement (in 52 patients with paired biopsies)  


Necroinflammatory score reduced at least 2 points 


Fibrosis score reduced at least one point 


 


26/29 (90%) 


9/29 (31) 


 


17/23 (74%) 


10/23 (43) 


 


 


p=0.161 


p=0.397 


*Combination treatment duration was 24 weeks, followed by lamivudine monotherapy for additional 28 weeks. 


 


Authors’ conclusion: Simultaneous commencement of treatment with IFN and a nucleoside analog may be worthy as a treatment option to augment the early 
virologic response and prevent drug resistance in difficult to treat patients. Combination treatment was also shown to enhance reversion of the precore mutation.   
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Notes:  Posttreatment follow up results not extracted due to the small no. patients assessed (N<5) 
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Reference Study type Number of 
patients 


Patient characteristics 


 


Intervention Comparison Length of 
follow-up 


Outcome measures Source  


of  


funding 


Montazeri 
et al, 2005 


 RCT  


 


Randomisati
onmethod: 
unclear  


 


Blinding:  


unclear 


 


Allocation 
concealment
: allocation 
sequence 
was 
generally 
centrally at 
the dept 
Gastroenter
ology of the 
University of 
Ankara 
Medical 
School 


 


No sample 
size 
calculation 
provided 


 N= 78 


 


 


 


HBeAg positive and negative patients (non-
responsive to previous IFN therapy) 


 


Inclusion: CHB patients who were HBeAg (-), had 
to have detectable HBV DNA levels byb a 
molecular hybridisation assay within 1 month 
before study started; ALT ≥1.3-10 x ULN on 2 
occasions. They had to have a liver biopsy done 
within 1 year of study entry and all had HAI of ≥3 
(Knodell). 


 


Setting: Iran  


 


Exclusion: coinfected with HCV/HDV/HIV; 
albumin below 3.5g, bilirubin >2mg/dl, increased 
prothrombin time >3x above normal, white blood 
and platelet counts of <3000 and 100,000 mm3.  


 


Baseline characteristics 


 IFN-a2a+ 
lamivudine 
(n=39) 


Lamivudine 


(n=39) 


Mean age ±SD 
(range) 


41.1±9.9 
(19-68) 


43.1±9.3 
(17-61) 


Sex, M/F (% 
male) 


29/10 (74.4) 28/11 (71.8) 


Prior use of IFN 4 (10.3) 7 (17.9) 


Lamivudine was 
given alone for 
the first 2 
months. 
Lamivudine in 
combination 
with IFN a2a 
(9MU, three 
times weekly) for 
another 10 
months 


(n=39) 


 


 


Total duration of 
treatment: 52 
weeks 


 


Loss to follow 
up/reasons: 2, 
one discontinued 
IFN due to side 
effects and one 
discontinued 
treatment due to 
private 
problems. 


 


 


Lamivudine 
monotherap
y 
(100mg/day)  


 


(n=39) 


 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons: 
2 


one had 
hepatocellul
ar 
carcinoma in 
the 8th 
month of 
treatment 
and had a 
lobectomy; 
another 


6 
months 
(short 
term) 
and a 
median 
of 27 
months 
(long 
term) 


 


% with 
continuing 
detectable HBV 
DNA using 
hybridisation 
assay  (≥5 
pg/mL) 


 


Reduction in 
HBV DNA 
(median; real-
time PCR) 


 


% with ALT 
normalisation  


 


Incidence of 
resistance 
(YMDD 
mutation) 


 


Histologic 
improvement  


 


 


 


Not 
stated 
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(%) 


Mean ALT ± SD 


ALT (%) 


Normal 


<2ULN 


≥2 ULN 


123.9 ±83.7 


 


2 


12 (30.8) 


27 (69.2) 


121.8 ± 80.9 


 


0 


10 (25.6) 


29 (74.4) 


HBV DNA 
(pg/mL)±SD 


371.6±627.6 273.1±560.2 


Cirrhosis 5 6 
 


Notes: 2 patients 
reduced IFN dose 
(to 5MU) due to 
subjective 
complaints 


 


 


patient was 
withdrawn 
due to 
protocol 
violation 
(prescreenin
g HBV DNA 
were PCR 
based and 
qualitative). 


 


During 6 
month 
follow up, 
one refused 
to stop LAM 
and another 
did not 
come for 
F/U visit.  


 


Effect size  


At the end of 1y treatment IFN-alpha + lamivudine 


 (n=39) 


Lamivudine 


(n=39) 


% with continuing detectable HBV DNA  
(≥5 pg/mL) 


13 (7.7) 4 (10.3) 


% with ALT normalisation  20/39 (51.3) 26/39 (66.7) 


Median reduction in HBV DNA (real time 
PCR), log copies/ml 


 


1.785 x 106 (From 1.8 x 106 to 1.5 x 104) 


1.88 x 106 (From 1.9 x 
106 to 2 x 104) 


Incidence of resistance - YMDD mutation 
(%)* 


8/33 17/32 


Histologic improvement (definition 
unclear) 


 


17 


 


19 
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*Most of the patients had a mixed population of YMDD variants and wild type YMDD (24/25; 96%) 


 


6 months follow up IFN-alpha + lamivudine 


 (n=39) 


Lamivudine 


(n=39) 


% with continuing detectable HBV DNA  
(≥5 pg/mL) 


18/39 (46.2) 16/39 (41) 


% with ALT normalisation  20/39 (51.3) 16/39 (41) 


 


A median of 27 months follow up (range 
21-36 months) 


IFN-alpha + lamivudine 


 (n=36) 


Lamivudine 


(n=34) 


% with continuing detectable HBV DNA  
(≥5 pg/mL) 


27/36 (75) 25/34 (73.5) 


% with ALT normalisation  9/36 (25) 7/34 (20.6) 


 


 


Authors’ conclusion:. Efficacy of combination treatment is similar to lamivudine monotherapy. However, combination treatment decreases the development of YMDD 
mutation strains compared with lamivudine monotherapy. 


 


Notes:   


 


INF a 2a + Lamivudune vs INF a 2a 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Karabay 
et al, 
2005 


 RCT  


 


Randomisatio


 N= 27 


 


 


HBeAg negative patients (treatment naïve) 


 


Inclusion: Positive HBsAg and anti-HBe for ≥6 


IFN-a2a 9 million 
units 3 times 
weekly in 


 


IFN-a2a 9 
million units 


6 
months 
post 


 


HBeAg 
seroconversion 


 


Not 
stated 
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nmethod: 
unclear  


Randomised 
in 1:1 ratio 


 


Blinding:  


unclear 


 


Allocation 
concealment: 
unclear 


 


 


 months; serum HBV DNA >105 copies/mL; serum 
ALT >2 x ULN; liver biopsy showing chronic 
hepatitis. 


 


Setting: Turkey  


 


Exclusion: history of allergy to IFN-alpha or 
lamivudine; psychiatric illness; decompensated 
cirrhosis; pregnancy; breast-feeding; age <17 or 
>65y. Positive result for any HBeAg, HDV, HIV or 
HCV; patients with a history of AV drug or IFN-
alpha use.  


 


Baseline characteristics 


 IFN-a2a + 
lamivudine 
(n=14) 


IFN-a2a 


(n=13) 


Mean age 
(range) 


41 (19-55) 37 (23-58) 


Male/ female 7/7 5/8 


Mean Knodell 
inflammatory 
score  


8 9 


ALT (x  normal 
range) 


2.4 (2.0-5.8) 2.1 (2.0-6.2) 


 


combination with 
100mg/day 
lamivudine 


(n=14) 


 


 


Total duration of 
treatment: 1 year 
starting at the 
time of initiation 
of IFN-a 
treatment 


 


Loss to follow 
up/reasons: 0 


 


 


3 times 
weekly 
alone 


 


(n=13) 


 


 


Total 
duration of 
treatment: 
24 weeks (6 
months) 


 


Loss to 
follow 
up/reasons: 
0 


treatme
nt 


 


 


 


 


Effect size  


 


At end of 6 months follow up IFN-a2a + lamivudine 


 (n=14) 


IFN-a2a 


(n=13) 


HBeAg seroconversion 0 0 
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Authors’ conclusion:.The results of this study indicate that IFN-alpha monotherapy for the treatment of HBeAg negative patients is effective and that the addition of 
lamivudine does not result in superior efficacy in the treatment of HBeAg negative patients with CHB. The author listed several study limitations, which include early 
termination of the study due to the limited number of cases that met the following requirement - recent guidelines suggested that HBeAg negative patients should be 
treated with IFN-a for at least 1 year; liver histology after treatment was available for only 4 patients; sustained response was determined for up to 12 months post-
treatment for IFNa monotherapy group, but at 6 months post-treatment for the combination group. Therefore, the comparative efficacy of the combination therapy 
could only be assessed for up to 6 months.  


 


Notes:   


 


 


Peg INFa 2b + LAM v Peg INF a 2b 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Papadopoulos
2009 


Randomise
d open 
label study 


 


Randomisa
tion was 
not 
controlled 
and no 
stratificatio
n process 
was 
followed.  


 


No 


N=126 
randomis
ed  


 


 


. 


 


 


Patients with hepatitis B e antigen (HBeAg) 
negative chronic hepatitis B.  


 


Inclusion:  


Laboratory test results that were negative for 
HBeAg and positive for both HBsAg and antiHBe 
antibody for at least 6 months before the 
initiation of the study, HBV DNA > 10


5
 copies/ml, 


alanine aminotransferase levels 1 to 10 times 
greater than the upper limit of the normal range 
(>30 IU/ml in men and >19 IU/ml in women), 
histologic evidence of necroinflammatory activity 
in a liver biopsy specimen and signs of chronic 
hepatitis.  


 


Pegylated 
interferon 
alfa-2b ≥1.5 
µg/kg once 
daily + 
lamivudine 
100 mg once 
daily for 48 
weeks 
(n=90). 


 


2 withdrew 
from 
treatment 
during the 


 Pegylated 
interferon 
alfa-2b 
≥1.5 µg/kg 
once daily 
for 48 
weeks 
(n=36).  


 


1 withdrew 
from 
treatment 
during the 
first month 
because of 


Week 72 
(24 weeks 
follow-up 
after 48 
weeks of 
treatment) 


Primary 
endpoints: 


Virological 
response 
defined as 
undetectable 
level of HBV 
DNA with the 
lowest limit of 
detection <60 
IU/ml at week 
72. 


Biochemical 
response 
defined as 


Departm
ental 
sources  
of the 
authors 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 353 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


3
5


3
 


blinding.  


 


Sample 
size 
calculation 
shown: 
80% power 
to detect a 
30% 
absolute 
difference 
at p=0.05 
with 85 
patients in 
combinatio
n arm and 
34 in 
monothera
py 


Exclusion:  


Patients with decompensated liver disease; a 
comorbid condition, including a psychiatric 
illness; neutropenia (<1500 cells/µl); 
thrombocytopenia (<100,000 cells/µl); creatinine 
level of >1.5 x upper limit of the normal range; a 
history of alcohol or drug abuse; or co-infection 
with the hepatitis C virus, the HIV virus or the 
hepatitis D virus were excluded from the study.  


 


Baseline characteristics 


characteris
tic 


Pegylated 
interferon alfa-
2b +lamivudine 
(n=88) [group A] 


Pegylated 
interferon alfa-
2b patients 
(n=35)[group B]  


Sex (men: 
women) 


65:23 30:5 


Age (yr) 46.7 46.3 


Necro 
inflammato
ry activity 
score 


8.90 6.04 (p<0.0001) 


Fibrosis 
score 


2.13 


 


1.43 (p<0.0001) 


 


HBV DNA 
log 10 
copies/ml 


5.78 6.16 (p=0.008) 


Alanine 
aminotrans
ferase 
(IU/ml) 


135.7 96.5 (p=0.015)  


 


first month 
because of 
adverse 
events; n=88 
analysed 


adverse 
events; 35 
analysed 


normalisation 
of alanine 
aminotransfer
ase levels(≤ 30 
IU/ml in men 
and ≤19 IU/ml 
in women at 
week 72 


 


Secondary 
endpoints: 


Virologic 
response at 
the conclusion 
of treatment 
(Week 48) 


Mean 
decrease in 
HBV DNA and 
alanine 
aminotransfer
ase levels at 
weeks 48 and 
72.  


 


Effect size 
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outcome Pegylated interferon alfa-2b +lamivudine (n=88)  Pegylated interferon alfa-2b patients (n=35) p-value 


End of treatment (At week 48 )     


Virological response: undetectable HBV DNA 
(<60IU/mL) 


73/88 (83%) 24/35 (68.6)%  P=0.079 


Mean HBV DNA levels log 10 copies/mL 3.27 2.91 P=0.0006 


Alanine aminotransferase levels (IU/ml) 38.5 36.9  


End of follow-up (Week 72)    


Virological response  52/88 (59.1%) 15/35 (42.9%) P=0.104 


Biochemical response  24/88 (27.3%) 14/35 (40%) P=0.170 


Mean HBV DNA levels log 10 copies/mL 4.04 3.58 Not reported 


Alanine aminotransferase levels (IU/ml) 52.6 51.8 Not reported 


 


 


Multiple regression analysis: 


The virologic response at the conclusion of follow-up (week 72) was independently correlated with pegylated interferon alfa-2b dose (p=0.001), and the biochemical 
response at the conclusion of follow-up was independently co-related with necroinflammatory activity (p=0.041), the pegylated interferon alfa-2b dose (p=0.046), and 
lamivudine treatment (p=0.038).  


 


 


Authors’ conclusion:  


The results supported the use of pegylated interferon alfa-2b in patients with HBeAg negative chronic hepatitis B; however the concomitant use of lamivudine 
produced no additional clinical benefit.  


PegINF alpha 2b + Lamivudine vs PegINF alpha 2b  


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


 Kaymakoglu 
2007  


RCT 


 


N=48  Patients with hepatitis B virus E antigen 
negative chronic hepatitis B. 


Pegylated 
interferon 


 Pegylated 
interferon 


Week 72 
(24 weeks 


Virological 
response- HBV 


None 
reported 
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Open label. 


 


Details of 
randomisat
ion and 
allocation 
concealme
nt not 
reported.   


 


Inclusion:  


18 years and older; Hepatitis B surface antigen 
(HBsAg) positivity for at least 6 months, HBeAg 
negativity and anti-HBe positivity on two 
occasions in the past 3 months, serum alanine 
amino transferase levels >1.3 times the upper 
limit of normal on two occasions during the 
preceding 3 months, HBV DNA positivity (lower 
limit of detection, 4 pg/ml), and compensated 
liver disease with histological evidence of 
chronic hepatitis.  


 


Exclusion:  


Patients were excluded from participation in 
the study if they exhibited any other cause of 
chronic liver disease, received 
immunosuppressive or antiviral treatment in 
the previous 6 months, or exhibited 
hepatocellular carcinoma.  


 


Baseline characteristics 


Characteristi
c  


PEG-IFN 
alfa-2b 
(n=19) 


PEG-IFN alfa-
2b+lamivudin
e (n=29) 


Gender 


Male 


female 


 


13 


6 


 


20 


9 


Age (yr) 42.6±10.9 43±7.8 


ALT (IU/litre) 130.4±45 161.5±127.4 


Total 
bilirubin 
(mg/dl) 


0.8±0.4 


 


0.8±0.4 


 


(PEG-IFN) alfa-
2b at 1.5µg/kg 
of body 
weight/ week 
+lamivudine 
100 mg/day 
for 48 weeks 
(n=29) 


 


Early 
withdrawal: 2 


  


(PEG-IFN) 
alfa-2b at 
1.5µg/kg of 
body 
weight/we
ek for 48 
weeks 
(n=19). 


 


Early 
withdrawal
: 3 


after the 
end of 48 
weeks of  
treatment 
) 


DNA level by 
hybridization 
assay (lower 
limit of 
detection 
4pg/mL) and 
by PCR at end 
of follow up 
(lower limit of 
detection 400 
copies/mL) 


Biochemical 
response- ALT 
level 
normalisation 
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Albumin 
g/dL 


4.3±0.3 4.5±0.7 


HBV DNA 
(pg/ml) 


182.3±175.
4 


209.6±207.8 


HAI 7.0±3.2 8.3±2.9 
 


 


Effect size 


 


Outcomes  PEG-IFN alfa -2b (n=19) PEG-IFN alfa-2b +lamivudine (n=29) p-value 


Biochemical (ALT level normalisation)    


End of treatment (week 48) 10 (53) 19 (66) Not 
reported 


End of follow-up (week 72) 8/16 14/27 Not 
reported 


Virological    


HBV DNA level <4 pg/ml End of treatment 
(week 48) 


12 (63) 23 (79) Not 
reported 


HBV DNA level <4 pg/ml End of follow-up (week 
72) 


7/16 10/27 Not 
reported 


HBV DNA level <400 copies /ml (week 72) 5/16 7/27 Not 
reported 


HBsAg seroconversion at week 72 2/16 1/27  


 


: 


Multivariate analysis: 


Multivariate analysis showed that the only variable influencing the end-of follow-up response was female sex (p<0.05). 


 


Adverse effects: 


The most frequent treatment-related adverse effects in all patients were flu-like symptoms (71%), cytopenia (23%), injection site reactions (10%), pruritus (8%), 
depression (6%) and thyroiditis (2%). No serious adverse events were reported and no patient discontinued treatment due to an adverse event.  
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Authors’ conclusion:  


 


The results of this study that PEG-IFN alfa-2b monotherapy and PEG-IFN alfa-2b +lamivudine provide similar therapeutic outcomes in HBeAg-negative patients with 
hepatitis B. In both treatment arms the proportions of patients who had serum alanine amino transferase normalisation and HBV DNA negativity at the end of 
treatment and at end of follow-up were similar.   


 


Pegylated interferon alpha-2a plus adefovir versus pegylated interferon alpha-2a 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Piccolo 
et al, 
2009 


 RCT – multi 
centre 


 


Randomisatio
n method: 
centrally 
randomised; 
computer 
generated 


 


Blinding: 
unclear 


 


Allocation 
concealment: 
study drug 
assignment 
was sent via 


 N= 60 


 


 


 


HBeAg negative patients  (mixed population of 
previously treated and treatment naïve patients) 


 


Inclusion: at least 18 years of age with 


biopsy proven HBeAg-negative CHB (HBsAg 
positive for at least 6 months, increased ALT (> 
ULN, <10 x ULN on at least 2 occasions in last 6 
months), HBV DNA >2000IU/mL, a histological 
diagnosis of CHB within the preceding 24 months. 


 


Setting: outpatient hepatology/ infectious disease 
clinics, Italy 


 


Exclusion: presence of clinical signs of cirrhosis, 
coinfection with HCV, HDV or HIV, chronic liver 
disease of other aetiology, pregnancy or 
lactation, creatinine levels>1.5 x ULN, neutrophil 
count <1500 cells/mm


3
, platelet count <90,000 


Peg-IFN-alpha2a 
180 µg/week 
plus adefovir 
10mg/day  


(n=30) 


 


Total duration of 
treatment: 48 
weeks 


 


Loss to follow 
up/reasons: 5 (4 
due to adverse 
events, 1 non-
compliance) 


 


NOTE: all 
patients who 


Peg-IFN-a2a 
180 µg/week  


(n=30) 


 


Total 
duration of 
treatment: 
48 weeks 


 


Loss to 
follow 
up/reasons: 
5(4 due to 
adverse 
events, 1 
non-
compliance) 


 


48 
weeks 
of 
treatme
nt + 24 
weeks 
post 
treatme
nt 


Primary: 


% with 
undetectable 
HBV DNA  
(<2000IU/ml 
[3.3 log 10 
IU/mL]) at week 
72 


 


Secondary: % 
with ALT 
normalisation  


 


% with HBsAg 
loss 


 


% with HBsAg 
seroconversion 


 


Not 
stated 
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fax to the 
investigators 
after 
computer 
generated 
randomisation 
by the central 
monitor 


 


Sample size 
calculation 
given: 27 
patients per 
group 
required to 
provide 80% 
power at 
p=0.05 to 
detect a 
difference in 
response 
rates of 30% 
between 
arms; 
increased to 
30 to allow for 
15% drop out 
rate 


 


 ITT analysis  


 


 


cells/mm
3
, history of severe psychiatric disease, 


substance abuse (including alcohol) or 
dependence, methadone maintenance, severe 
comorbidity and any antiviral treatment for CHB 
in the 3 months preceding study enrolment.  


 


Baseline characteristics 


 Peg-IFN-a2a 
plus 
adefovir 
(n=30) 


Peg-IFN-a2a 


(n=30) 


Mean age (SD) 48.3 (10.7) 45.9 (10.2) 


Male, n (%)  22 (73) 18 (60) 


Median BMI, 
kg/m2 (range) 


24.1 (20.6-
35.7) 


25.15 (16.3-
34.2) 


Median ALT 
level, x ULN 
(range) 


3.4 (0.8-
10.6) 


1.75 (0.6-
1.4) 


Previous 
treatment 


IFN, n (%) 


Nucleos(t)ide, 
n (%) 


 


 


3 (10) 


7 (23) 


 


 


2 (6.7) 


4 (13.3) 


Median HBV 
DNA, log10 
IU/mL (range) 


5.87 (3.8-
8.1) 


5.4 (4.6-7.8) 


Mean 
histological 
Ishak score 


Grading (SD) 


Staging (SD) 


 


 


 


5.2 (3.4) 


2.2 (1.2) 


 


 


 


5.8 (3.4) 


2.6 (1.4) 
 


received at least 
one dose of 
study drug were 
included in the 
analysis 


 


 


 


 


 


 


Adverse events 
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Effect size (ITT analysis was conducted) 


 


End of treatment at 48 weeks  Peg-IFN-a2a plus adefovir (n=30) Peg-IFN-a2a 


(n=30) 


Comparison 


% with undetectable HBV DNA 
(<40IU/mL), n (%) 


20/30 (66.7) 11/30 (36.7) p=0.02 


% with ALT normalisation  17/30 (56.7) 10/30 (33.3) p=0.037 


% withdrawn due to adverse events 4/30 (13.3) 4/30 (13.3)  


 


24 weeks follow up Peg-IFN-a2a plus adefovir (n=30) Peg-IFN-a2a 


(n=30) 


Comparison 


% with undetectable HBV DNA 
(<40IU/mL), n (%) 


3/30 (10) 1/30 (3.3) p=0.3 


% with ALT normalisation 10/30 (33.3) 10/30 (33.3)  


HBsAg loss, n (%) 1/30 (3.3) 0/30 (0)  


HBsAg seroconversion, n (%) 0/30 (0) 0/30 (0)  


 


 


Authors’ conclusion: In HBeAg negative CHB, combination peg IFN alpha2a plus ADV for 48 weeks is safe and resulted in greater on-treatment efficacy than peg-IFN 
alpha 2a monotherapy. No difference in sustained virological and biochemical response rates were observed between the two treatment regimens. 


 


 


 


Peg IFN a + Lamivudine vs peg IFN a only or lamivudine only 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 
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Marcellin 
2004 


RCT  


 


Multi 
centre at 
54 sites in 
13 
countries. 


 


 
Randomisa
tion was 
centralised 
and 
stratified 
according 
to 
geographic 
region and 
ALT levels. 


 


 


Blinded for 
peginterfer
on + 
placebo or 
lamivudine  


 


Sample 
size 
calculation 
reported: 
160 
patients 
per group 


N=537  


 


 


 


 


Patients with HBeAg-negative chronic hepatitis B.  


 


Inclusion:  


Adult patients were eligible if they had been 
negative for HBeAg and positive for anti-HBe 
antibody and HBsAg for at least six months, had an 
HBV DNA level of > 100,000 copies per millilitre, 
had a serum ALT that was greater than 1 but less 
than 1 but less than or equal to 10 x ULN, and had 
had findings on a liver biopsy within previous 24 
months consistent with the presence of chronic 
hepatitis B, with evidence of prominent 
necroinflammatory activity.  


 


Exclusion: decompensated liver disease, a 
coexisting serious medical or psychiatrist illness, a 
neutrophil count of <1500 per cubic millimetre, a 
platelet count of < 90,000 per cubic millimetre, a 
serum creatinine level that was > 1.5 times the 
upper limit of the normal range, a history of 
alcohol or drug abuse within one year before 
entry, treatment for chronic hepatitis B within the 
previous 6 months, and co-infection with 
HCV/HDV or HIV.  


 


Baseline characteristics 


 PegIFNa2
a + LAM 
(n=179) 


PegIFNa2
a 
+placebo 
(n=177) 


LAM 


(n=181) 


Male sex- 
no (%) 


147 (82) 151 (85) 156 (86) 


Age (yr) 


(Mean 


41±10.8 40±11.7 40±11.1 


Group 1 


180µg of 
pegIFNa2a 
once weekly 
+oral 100mg 
lamivudine 
once daily 
for 48 
weeks(n=179
) 


 


Loss to 
follow 
up/reason: 7 


 


17 either did 
not 
complete 
treatment or 
did not 
complete 
follow-up. 


 


Overall 6 did 
not receive 
study 
medication, 
and all nine 
patients 
from a single 
centre were 
excluded 
owing to 
irregularities 
in study 


Group 2 


180µg of 
pegIFNa2a 
once weekly 
+oral placebo 
once daily for 
48 weeks. 
(n=177) 


 


Loss to follow 
up/reason: 5 


 


12 either did 
not complete 
treatment or 
did not 
complete 
follow-up. 


 


Group 3 


100 mg 
lamivudine 
once daily for 
48 weeks 


(n=181) 


 


Loss to follow 
up/reason: 3 


 


26 either did 
not complete 
treatment or 
did not 
complete 


48 
weeks 
treatme
nt + 24 
weeks 
follow 
up 


 


 


Primary: 
Suppression 
of HBV DNA 
levels to 
below 20,000 
copies per 
millilitre; 
Normalisation 
of ALT 


 


Secondary: 
HBsAg loss; 
HBsAg 
seroconversio
n Mean 
reduction in 
HBV DNA; 
Histologic 
response 
[defined as a 
reduction of 
at least two 
points in the 
modified 
Histologic 
Activity Index 
score as 
compared 
with the pre-
treatment 
score; 
Suppression 
of HBV DNA to 
below 400 
copies per 
millilitre 


Roche 
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required 
for power 
of 80% to 
detect a 
difference 
in 
response 
rate of 15% 
(p=0.025); 
increased 
to 175 to 
allow for 
withdrawal
s 


±SD) 


Alanine 
aminotrans
ferase-
IU/litre 


(Mean 
±SD) 


90.8±76.
2 


94.4±85.
9 


105.7±12
8.2 


HBV DNA –
log 
copies/ml 


(Mean 
±SD) 


7.35±2.0
0 


 


7.14±1.8
4 


7.24±1.7
8 


Bridging 
fibrosis or 
cirrhosis- 
no (%) 


40 (22) 54 (31) 53 (29) 


Prior use of 
lamivudine
- no (%) 


15 (8) 7 (4) 9 (5) 


Prior use of 
interferon 
alfa- no (%) 


18 (10) 11(6) 14 (8) 


White 


Asian 


Black 


Other 


65 (36) 


111 (62) 


2 (1) 


1 (1) 


66 (37) 


107 (60) 


3 (2) 


1 (1) 


# 


69 (38) 


111 (61) 


0 


1 (1) 


 


conduct.  


 


follow-up. 


 


 


Incidence of 
resistance 
(YMDD 
mutation) 


 


Adverse 
events 


 


Effect size 


 


Outcomes PegIFNa2a +lamivudine 
(n=179) 


PegIFNa2a +placebo (n=177) Lamivudine (n=181) 
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End of treatment (week 48)     


Normalisation of ALT – no. (%)  87 (49) 


 


67 (38) 


 


132 (73) 


 


HBV DNA < 20,000 copies/ml- no (%) 164 (92) 144 (81) 154 (85) 


HBV DNA <400 copies/mL 156/179 112/177 133/181 


Change in HBV DNA 


- mean log copies/ml 


-95% CI –log copies/ml 


 


 


-5.0 


-4.7 to -5.3 


n=165 


 


-4.1 


-3.8 to -4.5 


n=166 


 


-4.2 


-3.9 to -4.5 


n=174 


24 weeks follow up    


Normalisation of ALT – n  107/172 105/172 80/178 


HBV DNA < 20,000 copies/ml- n 79/172 76/172 53/178 


HBV DNA <400 copies/mL n  35/172 34/172 12/178 


Change in HBV DNA 


- mean log copies/ml 


-95% CI –log copies/ml 


 


 


-2.4 


-1.9 to -2.8 


n=170 


 


-2.3 


-1.9 to -2.7 


n=165 


 


-1.6 


-1.2 to -2.0 


n=154 


Histologic response- improved- no (%) of those 
with paired biopsy samples 


68/143 85/143 72/125 


Necroinflammatory activity –improved- no (%) 66/143 79/143 57/125 


Fibrosis – improved – no (%)  18/143 21/143 22/125 


HBsAg loss 5/172 7/172 0/178 


HBsAg seroconversion 3/172 5/172 0/178 


YMDD mutation 1/173 32/179 not stated 


Discontinuation for safety reasons  7/177 13/177 0/181 


Death 0 (1)* 0 


*thrombotic thrombocytopenic purpura developed in this patient.  


 


Authors’ conclusion: Patients with HBe-Ag negative chronic hepatitis B had significantly higher rates of response, sustained for 24 weeks after the cessation of therapy, 
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with peginterferon alfa-2a than with lamivudine. The addition of lamivudine to peginterferon alfa-2a did not improve post-therapy response rates.  


 


 


E.6.2 Pharmacological monotherapies and combination treatments in children 


E.6.2.1 Adefovir vs placebo 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 
Interventio
n Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Jonas et 
al. 2008  


 RCT- double 
blinded 


 


Multicentre: 
Setting: 12 
sites in the 
USA and 14 
sites in 
Europe 


 


Central 
randomisation
. 


 


 


Randomisatio
n: stratified by 
age (2 to <7y; 
>7 to <12y; 
>12 to <18y) 
and prior 


 N= 173 


 


 


 


Patients with Chronic hepatitis in children aged 2 to 17 
years. 


  


Inclusion: HBsAg present for at least 6 months prior to 
randomisation (HBsAg must have been positive at the 
initial screening visit that is within 4 weeks of the first 
dose), HBeAg (+) at screening, serum HBV DNA ≥1x10


5
 


copies by a PCR assay at either the initial or 
confirmatory screening visits, serum ALT ≥1.5 x ULN at 
both initial screening and confirmatory screening visit, 
and compensated liver disease. They were also required 
to have adequate renal function, hematologic function, 
negative serologic tests for HIV, hepatitis D, and 
hepatitis C, and alfa fetoprotein levels less than 50 
ng/ml.   


 


Exclusion:  


Subjects were excluded if they had received any 
treatment for chronic hepatitis B within 6 months of 
enrollment, had evidence for other liver diseases, had 
received bone marrow or organ transplants or had 


Adefovir 
(age 2 to 
<7 years: 
0.3mg/kg 
once daily; 
age ≥7 to 
<12 years: 
0.25mg/kg 
once daily; 
age ≥12 to 
<18 years: 
10 mg 
once daily) 


(n=118) 


 


Total 
duration of 
treatment: 
minimum 
48 weeks 


 


Placebo 


(n=58) 


 


 


 


 


Total 
duration of 
treatment: 
minimum 48 
weeks 


 


Loss to 
follow up: 
n=0; 
discontinued 
n=0 


 


No 
follow 
up  


Primary: HBV 
DNA <1000 
copies/mL and 
normal ALT at 
week 48 


 


Secondary: 
change from 
baseline HBV 
DNA; change in 
ALT; proportion 
of subjects with 
HBV DNA < 
1000 copies/mL 
by study visit; 
proportion at 
week 48 with 
HBV DNA 
<lower limit of 
quantitation 
(LLQ, i.e. 29 
IU/mL or 169 


 


Gilead 
Science
s 
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treatment.   


 


 


No details of 
allocation 
concealment. 


 


 


 


received immunosuppressive, nephrotoxic, or 
hepatotoxic medications within 2 months of 
enrollment.  


 


Baseline characteristics 


 Adefovir 
(n=115) 


Placebo 
(n=58) 


Mean age (SD) 10.8 (4.3) 10.7 (3.9) 


Male (%) 74 (64) 39 (67) 


Mean  (SD) HBV DNA  
log10 copies/ml 


8.74 (0.894) 8.67 
(1.016) 


 ALT mean (SD), U/L 111 (81.6) 99 (52.8) 


HBeAg (+) (%) 113 (98) 57 (98) 


Race (%) 


White 


Asian 


Black or African 
American 


Other  


 


70 (61) 


29 (25) 


11 (10) 


1(<1) 


4(4) 


 


41 (71) 


12 (21) 


3 (5) 


0 


2 (3) 


Prior CHB treatment 64 (56%) 33 (57%) 


No significant difference between the groups for any 
baseline characteristics. 


 


Loss to 
follow up: 
n=0 ; 
discontinu
ed n=3 
[adverse 
event n=1; 
non 
compliance 
n=2]  


 


 


copies/mL), 
<400, <1000, 
<10,000 and 
≥10,000 
copies/mL; 
normal ALT by 
study visit;  


HBeAg   loss;  


HBeAg 
seroconversion; 
proportion of 
subjects with 
HBeAg + at 
baseline with 
HBV DNA <1000 
copies/mL, 
normal ALT and 
HBeAg 
seroconversion; 
HBsAg loss; 
adverse events 


 


 


 


Effect size   


 


Outcomes (week 48)  Adefovir (n=115) Placebo (n=58) p value 


Mean log10 reduction of HBV DNA from baseline Shown graphically only Shown graphically 
only 


Not reported 


% with continuing undetectable HBV DNA (<169 copies/ml or 2.23log10 
copies/mL) (SD) 


13 (11%)3 (13%)6 (17%)4 (7%) 1 (2%)1 (8%)00  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 365 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


3
6


5
 


Total 


2-6 years  


7-11 years 


12-17 years 


 


 


Not reported 


Incidence of ADV resistance No subject developed rtA181V or 
N236T mutation associated with ADV 
resistance by week 48. 


The rtA181T mutation was identified in 
3 lamivudine-experienced subjects at 
baseline and week 48 in the ADV 
group 


No subject 
developed 
rtA181V or N236T 
mutation 
associated with 
ADV resistance by 
week 48. 


Not reported 


Primary endpoint: Serum HBV DNA <1000 copies/ml and normal ALT 


Total  


2 -6 years  


7-11 years 


12-17 years  


 


22/115 (19.1%) 


13% (n=3) 


17% (n=6) 


23% 


 


1/58 (1.7%) 


8% (n=1) 


0 


0% 


 


<0.001 


Not significant 


Not significant 


0.007 


% with ALT normalisation  


Total 


2 -6 years  


7-11 years 


12-17 years  


                       


56% 


30% 


58% 


64% 


 


21% 


25% 


16% 


22% 


 


<0.001 


Not significant 


0.004 


<0.001 


% with HBeAg loss  Not reported Not reported Not reported 


HBeAg seroconversion  18/113 (15.9%) 3/57 (5.3%) (all 
adolescents) 


0.051 


HBeAg seroconversion plus serum HBV DNA < 1000 copies/mL plus normal 
ALT, HBeAg seroconversion or HBeAg loss 


Not reported Not reported Reported as not 
significant in 
any age group 


% with HBsAg  seroconversion 1 0 Not reported 


Quality of life measures (EQ-5, SF-35, liver disease specific) Not reported Not reported Not reported 


Treatment-related adverse events 


Asymptomatic elevations in serum creatine kinase 


14% 


21.7% 


10% 


25.9% 


Not reported 
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Grade 4 elevations in serum creatine kinase 2 (1.7%) 1 (1.7%) 


Increase in ALT meeting definition of severe hepatic flare 3 0 Not reported 


% withdrawn due to adverse events 1 (judged unrelated to study 
treatment) 


0 -- 


Death 0 0  


 


Safety: 


The same percentage of subjects in the adefovir and placebo groups reported adverse events (83%) most of which were mild or moderate (Grade 1 or 2) and judged by 
the investigator to be unrelated to treatment. The most common adverse events in both treatment groups were typical childhood illnesses and their signs and 
symptoms. There were no adverse effects on renal function. No subject experienced hepatic decompensation.  


Treatment related adverse events were reported for 14% of adefovir treated and 10% placebo treated subjects. 


No study subject died. A total of 6% of adefovir treated and 9% of placebo treated subjects had at least one serious adverse event. The only treatment related serious 
adverse event in an adefovir subject was a Grade 3 increase in hepatic enzymes that resolved during continuing study treatment.  


Overall, adefovir treatment was well tolerated in all age groups in this study in paediatric subjects with chronic hepatitis B.  


 


Note: 


 There were no statistically significant differences in either the primary outcome response of HBeAg seroconversion by sex, race/ethnicitiy or genotype. 


Sample size calculation: 


The sample size was determined such that the study could detect a 20% difference between treatment arms across all age groups, assuming 80% power using a two 
sided Fisher’s exact test with alpha set at 0.05.  


  


Authors’ conclusion:  


Adefovir showed significant antiviral efficacy in subjects aged 12 to 17 years with HBeAg+ chronic hepatitis, but was not different from placebo in subjects aged 2 to 11 
years.  


 


Follow up study: Jonas 2012 


After the 48 weeks of randomised treatment, all placebo-treated subjects who did not exhibit HBeAg seroconversion at week 44 , and all adefovir treated subjects, 
were offered open label ADV for up to 192 additional weeks. Treatment was discontinued if there was no virological effect, except for adolescents with previous 
lamivudine exposure, in who lamivudine was added to ADV. Of the 170 subjects who completed the 48-week RCT, 162 participated in the open label study. ADV was 
discontinued in 61 subjects due to virologic failure. In subjects who continued, continued viral suppression and ALT normalisation were noted. HBeAG seroconversions 
were noted in 55 subjects; HBsAg seroconversion in 5. Resistance to ADV was noted in 1 child on ADV monotherapy. 
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E.6.2.2 Lamivudine vs placebo 


Refere
nce Study type 


Number of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Jonas 
2002  


 RCT- double 
blinded 


 


Multi centre 
(40 centres 
in North 
America, 
South 
America and 
Europe) 


 


Randomisati
on was 
performed 
at a central 
location.  


 


Allocation 
concealment 
not 
reported.  


 


  


N=288  


 


 


 


 


Children with chronic hepatitis B.  


Inclusion: 


Eligibility requirements included age between 2 and 
17 years at enrollment, seropositivity for hepatitis B 
surface antigen (HBsAg) for at least 6 months before 
enrollment, seropositivity for HBeAg, undetectable 
levels of antibody against HBeAg (anti-HBeAg), serum 
alanine aminotransferase values that were more than 
1.3 times the upper limit of the normal range (but less 
than 500 IU per litre) for at least 3 months before 
enrollment, evidence of inflammation on liver biopsy, 
and measurable HBV DNA in serum on branched chain 
DNA assay. 


 


Exclusion:  


Patients were excluded if they had received interferon 
within the previous 12 months or systemic antiviral 
agents, immunomodulatory drugs, cytotoxic agents or 
corticosteroids within the previous 6 months. Patients 
were also excluded if they were co-infected with HIV, 
or hepatitis C virus, or hepatitis D virus, or if they had 
decompensated liver disease, renal insufficiency, 
pancreatitis, a clinically significant co-existing medical 
illness or other types of liver disease. Women who 


Lamivudine 


(n=191)  


 


Lamivudine 
3mg/kg 
body weight 
(maximum 
dose, 100 
mg) once 
daily  


Total 
duration of 
treatment:  
52 weeks 


 


Loss to 
follow-up: 
lamivudine 
group= 6 
withdrew 
from the 
study (2 lost 
to follow-up, 


Placebo 


(n=97) 


 


Matching 
placebo 
solution 
orally once 
daily  


 


 


Total 
duration of 
treatment:  
52 weeks 


 


Loss to 
follow-up: 
placebo 
group= 1 did 
not receive 
placebo 
(withdrew 
consent 


No 
follow 
up  


Primary: 
virologic 
response 
(absence of 
serum HBeAg 
and serum HBV 
DNA) at 52 
weeks 


Secondary: 
Sustained 
normalisation 
of the alanine 
aminotransfera
se values; 
seroconversion 
from HBeAg to 
anti-HBe; 


loss of HBsAg; 
loss of HBeAg; 


The absence of 
detectable 
levels of HBV 
DNA in serum. 


Incidence of 


Glaxo-
Smith 
Kline 
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were pregnant or breast feeding were excluded. Liver 
biopsy to determine eligibility had to have been 
performed within 24 months before enrollment and 
at least 12 months after the completion of interferon 
therapy (for patients who had received interferon).  


 


 


Baseline characteristics 


Characteristic  Lamivudine 
group 
(n=191) 


Placebo 
group 
(n=96 )  


Age yr- mean  9 8 


Weight 


Median — kg 


Range — kg 


 


32 


13–94 


 


30 


11–80 


Sex- no (%) male  123 (64) 61 (64) 


Racial or ethnic origin 
— no. (%) 


White 


Asian 


Black 


Hispanic 


Other 


 


 


139 (73) 


33 (17) 


11 (6) 


4 (2) 


4 (2) 


 


 


60 (63) 


22 (23) 


9 (9) 


2 (2) 


2 (2) 


HBV DNA — meq/ml 


Median 


Range 


 


895 


2.2–28,300 


 


1032 


1.7–15,010 


Alanine 
aminotransferase — 
no. of times the upper 
limit of the normal 
range 


Median (Range) 


This should 
be median 
2.1 


 


 


This 
should be 
median 2.3 


 


2.1 (0.7–


2 withdrew 
consent, 1 
had adverse 
event, 1 was 
non-
compliant 
with 
therapy) 


before first 
dose), 4 
withdrew 
from the 
study (2 lost 
to follow-up, 
1 withdrew 
consent, 1 
had adverse 
event) 


resistance 
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Mean 


2.3 (0.3–
22.1) 


3.2 


16.9) 


2.7 


No response to prior 
interferon treatment 
— no. (%) 


40 (42) 


This should 
be 47% 


89 (47) 


This 
should be 
42% 


There were no significant differences in demographic 
characteristics between the treatment groups.  


 


Effect size   


Outcomes at week 52  Lamivudine group 
(n=191) 


 


Placebo group (n=95) Odds ratio (OR; 
95% CI) 


p-value 


Virologic response (absence of serum HBeAg and serum HBV DNA) at 52 weeks 
n (%) 


44/191 (23%) 12/95 (13%) 2.1 (1.0 to 4.1) 0.04 


Sustained normalisation of alanine aminotransferase level** n(%) 100/191 (55%) 11/95 (12%) 8.4 (4.2 to 16.9) <0.001 


Virologic response and acquisition of anti-HBe n(%) 42/191 (22%) 12/95 (13%) 1.9 (1.0 to 3.9) 0.06 


Incidence of resistance  31/166 0/86 Not reported Not reported  


Loss of HBeAg n (%) 50 /191 (26%) 14/95 (15%) 2.1 (1.1 to 3.9) 0.03 


HBV DNA undetectable*** n(%) 117/191 (61%) 15/95 (16%) 8.4(4.5 to 15.7) <0.001 


Loss of HBsAg n(%) 3/191 (2%) 0 - - 


Quality of life measures (EQ-5, SF-35, liver disease specific) Not reported  Not reported  Not reported  Not reported  


 


**only patients with baseline alanine aminotransferase levels that exceeded the upper limit of the normal range were included in the analysis (88 in the placebo group 
and 183 in the lamivudine group) 


***levels were undetectable on branched chain DNA assay with a lower limit of detection of 0.7 meq per millilitre.  


 


Adverse events: 


The nature, incidence and severity of adverse events in patients receiving lamivudine were similar to those in patients receiving placebo. There were no deaths during 
the study.  
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Authors’ conclusion: 


In children with chronic hepatitis B, 52 weeks of treatment with lamivudine was associated with a significantly higher rate of virologic response than was placebo.  


 


Data from this study were analysed (Hom 2004) to identify pre-treatment factors that predicted the likelihood of virologic response. In univariate analyses, treatment 
with lamivudine (p=0.039), higher baseline ALT (p<0.001), higher histologic activity index (HAI, p<0.001) and lower HBV DNA level (p=0.038) predicted greater response, 
but in multivariate analyses, only baseline ALT (OR 1.08, 95% CI 1.04 to 1.12, p<0.001 for every 10 units/mL increase) and HAI score (OR 1.18, 95% CI 1.03 to 1.35, 
p=0.019) were predictive in addition to treatment with lamivudine versus placebo (OR 3.89 (95% CI 1.66 to 9.08, p=0.002).  


 


Follow up studies including participants from this trial have been published (Sokal 2006, Jonas 2008A) but some subjects had additional treatments after the 
randomised therapy so the outcomes cannot be included in this review.  


 


 


 


 


 


E.6.2.3 IFN α2b vs no therapy 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Sokal 
1998  


 RCT- 
unblinded 


 


Multinational 
(18 centres 
from Belgium, 
France, 
Canada, and 
the United 


 N=149 


 


 


HBeAg (+)  


 


Inclusion: 


Inclusion criteria were: age 
between 1 and 17 years; known 
presence of hepatitis B surface 
antigen in serum for at least 6 
months; presence of HBV DNA and 
hepatitis B e antigen in serum on 


IFN-α 2b 
(n=72) 


 


Dose: IFN-α 2b 
starting at 3 
megaunits/m


2
 


of body 
surface area 3 
times a week 


no therapy 


(n=77) 


 


Control group 
patients were 
monitored at 
less regular 
intervals on no 
therapy. 


24 weeks 
treatment 
+ 24 
weeks 
follow-up 
after end 
of 
treatment 


Primary: 
persistent loss of 
HBV DNA and 
HBeAg 24 weeks 
after end of 
treatment (i.e. 48 
weeks after 
enrolment). 
Secondary: Loss 
of HBsAg  


Not reported  


Schering Plough 
staff are thanked 
in the 
acknowledgements 
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States) 


 


Randomisation 
was done 
centrally. 


 


Randomisation 
was stratified 
by patient age 
(1-12 vs. 13-17 
yrs) and by 
whether the 
patient was of 
Asian 
ethnicity. 


 


Allocation 
concealment 
not reported. 


  


two or more determinations at 
least 1 month apart during the pr-
enrollment monitoring period; 
elevations in serum alanine 
aminotransferase activities on four 
determinations taken at least 1 
month apart during the previous 6 
months with no values below 1.5 
times the upper limit of the normal 
range and the average value equal 
to or above 2 times the upper limit 
of the normal range; histological 
evidence of chronic hepatitis on 
liver biopsy taken within 18 months 
before enrollment; normal 
haematocrit (>34%); white blood 
cell count (>4000/mm3); platelet 
count (>150,000/mm


3
); normal 


serum albumin levels (>3.5 g%); 
normal serum creatinine (<1 
mg/dl); negative serum pregnancy 
test result.  


 


Exclusion:  


Previous therapy with IFN-α; 
concurrent participation in another 
clinical trial; therapy with 
corticosteroids or antiviral agents in 
the previous 12 months; hepatic 
decompensation as marked by a 
history of ascites, variceal 
haemorrhage, or hepatic 
encephalopathy; epilepsy or serious 
central nervous system disease; 
psychiatric illness; presence of 
antibody to hepatitis C virus or 


for 1 week;  
dose increased 
to 6 mega 
units/m


2
 of 


body surface 
area at second 
week, and 
continued for a 
minimum of 16 
weeks and a 
maximum of 
24 weeks 
based on 
results of 
virological 
testing for 
evidence of 
response. 
Treatment was 
stopped at 16 
or 20 weeks if 
HBeAg was 
undetectable 
on 2 serum 
determinations 
taken 1 month 
apart.  


 


Total duration 
of treatment: 
16-24 weeks 


Loss to follow 
up/reasons: 


2/72 children 
in the 


After 48 weeks 
of observation, 
untreated 
patients who 
continued to 
meet the entry 
criteria were 
eligible to 
receive IFN-α 
2b according 
to the same 
regimen on a 
compassionate 
use basis.  


 


Total duration 
of treatment: 
16-24 weeks 


 


Loss to follow 
up/reasons: 3 
of the 
untreated 
control 
patients were 
not included: 1 
was HBV DNA 
negative at 
entry, 1 had 
ALT levels 
below the 
entry criteria 
at entry, and 1 
did not return 
for 


ALT 
normalisation 


Improvements in 
serum 
aminotransferase 
concentrations 
HAI in a subset of 
10 patients 
(treated group 
only) 


Adverse events 
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hepatitis D virus; presence of 
another cause of liver disease; 
presence of antibody to HIV; 
pregnancy, breast feeding, or 
inability to practice birth control 
during the study.  


 


 


Baseline characteristics 


 IFN-α 
(n=72) 


Control 
(n=77) 


Median 
age 
(range) 


5 (1-17) 5 (1-
17) 


Median 
weight 
(range), kg 


18.5 (10-
64) 


19 (10-
83) 


Sex (% 
male) 


42 (58) 48 (62) 


Median 
serum 
HBV DNA 
(range), 
(pg/ml) 


88.1 
(<0.7-
699) 


80 
(<0.7-
705) 


Median 
serum ALT 
(range),  
times ULN 


3.2 (1.7-
18.3) 


3.7 
(1.3-
18.2) 


Race (%) 


White 


Black 


Asian 


Other 


 


37 (51) 


12 (17) 


9 (13) 


14 (19) 


 


39 (51) 


9 (12) 


11 (14) 


18 (23) 


treatment 
group were 
not treated 
because they 
had become 
HBV DNA 
negative 
immediately 
before 
scheduled to 
start therapy.  


Follow-up 
completed in 
70 children.   


observation.  
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There were no significant 
differences between the treatment 
and control groups in any baseline 
characteristic.  


 


Effect size  


 


 IIFN-α 2b         


 (n= 70) 


Control (no therapy) 


(n=74) 


p value 


Log reduction of HBV DNA Not reported  Not reported  -- 


Undetectable HBV DNA at week 24 (end of treatment)  


Undetectable HBV DNA at week 48 (24 weeks after end of treatment) 


18/70 (26%) 


23/70 (32.9%) 


8/74 (11%) 


8/74 (11%) 


p=0.029 


Not reported 


Incidence of resistance Not reported  Not reported  Not reported  


% with ALT normalisation at week 48 (24 weeks after end of treatment) 12/70  13/74 Not reported  


Lost HBeAG at week 48 (24 weeks after end of treatment) 23/70 (32.9%) 8/74 (11%) Not reported  


HBsAg loss and/or seroconversion n (%) 7 (10%)  1(1.2%)  0.03 


Quality of life measures (EQ-5, SF-35, liver disease specific) Not reported  Not reported  Not reported  


Any adverse events n (%) 70 (100)                                                                  25 (35)     <0.01                                                             


% withdrawn due to adverse events Not reported separately for groups Not reported  


 


Withdrawals due to adverse events: 


Therapy was discontinued early in 3 (4%) children, the reasons being anorexia (9 weeks), fever and chills (4 weeks), and -neutropenia (19 weeks) [Not reported 
separately for groups]. 12 children required hospitalisation during the 1 year after enrollment, but for reasons not clearly related to treatment. Among treated patients, 
hospitalisations (n=5) were for bone fracture, musculoskeletal pains, respiratory syncytial virus infection, appendicitis, and abdominal trauma. In the control group, 
hospitalisations (n=7) were required for asthma, pneumonia, adenoidectomy, surgery for strabismus, otitis media, and an undiagnosed febrile illness with vomiting.  


 


Authors’ conclusion: 


 


In children with chronic hepatitis B, INF-α promotes loss of viral replication markers and surface antigen and improves aminotransferases and histology.  
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Notes:  


Correlation of response with baseline characteristics: 


The response rate to therapy was comparable between Asian and non-Asian patients (22% vs. 26%). The response rate tended to be higher in younger children (27% in 
children <13 years vs. 14% in those >13 years) and higher in girls (41%) than in boys (15%). Treated patients with baseline HBV DNA levels <50 pg/ml had twice the 
response rate (41%) as those with levels between 50 and 200 pg/ml (23%) and almost 6 times that of patients with levels >200 pg/ml (7%). There was no difference in 
response rates of treated patients by differences in ALT levels or HAI scores.  


 


 


E.6.2.1 IFN α2a + lamivudine vs IFN α2b + lamivudine 
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Reference Study type 


Numb
er of 
patien
ts 


Patient characteristics 


 
Interventi
on Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Ozgenc 
2004 


 RCT-
unblinded 


 


No details 
of 
randomisat
ion and 
allocation 
concealme
nt. 


 


Turkey 


 


 


 


 N=63 


 


 


Children with chronic hepatitis B- HBeAg (+)  


 


Inclusion:  


Inclusion criteria were presence of hepatitis B surface 
antigen (HBsAg), hepatitis B e antigen (HBeAg), 
absence of hepatitis surface and e antibody (anti-
HBs, anti-HBe), and presence of HBV DNA in serum 
screened at 3 month intervals for at least 1 year, 
serum ALT levels more than 1.5 times the upper 
normal limit (40IU/L), and histological evidence of 
chronic hepatitis with histological activity Index (HAI) 
more than 6 by liver biopsy.  


 


Exclusion:  


Patients with accompanying hepatitis D, C or HIV 
infection, and underlying autoimmunity or chronic 
illness were excluded from the study. Platelets counts 
less than 150,000/mm3 and white cell counts less 
than 5000/mm3 were other exclusion criteria.  


 


Baseline characteristics 


 IFN-α2a 
+lamivud
ine (3TC) 
n=29 


IFN-
α2b+lamivudin
e (3TC) n=34. 


p- 


Mean age 
(yrs) 


11.1±3.8 9.5±3.3 0.07 


Sex (male/ 
female) 


9/20  9/25 0.78 


 IFN-α2a 
(5MU/m2 
thrice 
weekly + 
lamivudine  
(4mg/kg/d
ay, max 
100 
mg/day) 
(3TC) 


(n=29) 


 


Total 
duration of 
treatment: 
6 months 
combinatio
n then 6 
months 
lamivudine 
alone 


 


Loss to 
follow 
up/reasons
: 


all patients 
completed 
the study 
at 12 
months 


IFN-α2b 
(5MU/m2 
thrice weekly) 
+ lamivudine 
(4mg/kg/day, 
max 100 
mg/day) (3TC) 


(n=34) 


 


Total duration 
of treatment: 6 
months 
combination 
then 6 months 
lamivudine 
alone 


 


 


Loss to follow 
up/reasons:  


all patients 
completed the 
study at 12 
months 


 


 


End of 
therapy 
(12 
months
) plus 
12 
months 
after 
end of 
treatm
ent (24 
months 
in all) 


% with 
undetectable 
HBV DNA  


Serum ALT 
and % with 
ALT 
normalisatio
n  


HBeAg 
clearance 
and anti-HBe  
seroconversi
on  


Anti-HBs 
seroconversi
on  


Response 
rate (HBV 
DNA 
clearance + 
HBeAg/anti-
HBe 
seroconversi
on and ALT 
normalizatio
n at the end 
of therapy) 


Breakthrough 
(re-
emergence 
of HBV DNA 


Not reported  
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HBV DNA 
positivity 
(%) 


100 100  


Mean (SD) 
serum ALT 
U/L 


96.6±49.
2 


91.6±30 0.79 


HBsAg 
positivity 
(%) 


100 100  


HBeAg 
positivity 
(%) 


100 100  


Anti-HBe 
(%) 


- -  


Mean (SD) 
HAI 


7.1 (2.1) 7.3 (2.2) 0.55 


The two treatment groups had similar baseline 
clinical and virological characteristics 


in serum 
after 
clearance 
(but authors 
did not study 
mutation) 


 


 


Effect size  


 


Post-treatment (end of treatment - 12 months) IFN-α2a +lamivudine (3TC)        


 (n=29 ) 


IFN-α2b+lamivudine 
(3TC).(n=34) 


p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


% with undetectable HBV DNA 26/29 (89.7%)  33/34 (97.1%) 0.32  


Incidence of resistance Not reported  Not reported  Not reported  


Breakthrough incidence - n (%) 1 (3.4) 0 0.46 


Serum ALT levels IU/L 30.1 (21.1) 33 (11.8) 0.06 


% with ALT normalisation - n (%) 24 (82.8%) 32 (94.1%) 0.23 


HBeAg clearance month 12 14/29 (48.3%) 17/34 (50%) 1.0 


HBeAg clearance month 18 13/29 (44.8%) 16/34 (47.1%) 1.0 
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HBeAg seroconversion - n (%) 15 (42.9) 16 (45.7) 1.0 


HbsAg seroconversion - n (%) 3 (10.3) 0 0.09 


Response rate (HBV DNA clearance + HBeAg/anti-HBe seroconversion 
and ALT normalization at the end of therapy) 


13/29 (44.8%) 16/34 (47.1%) 1.0 


Quality of life measures (EQ-5, SF-35, liver disease specific) Not reported  Not reported  Not reported  


% withdrawn due to adverse events Not reported    


 


Adverse events: 


Malaise, fatigue and fever were seen in 100% of children during IFN treatment. Leukopenia and thrombocytopenia was detected in one patient (3.4%) receiving IFN-α 
2a and 2 patients (5.8%) receiving IFN-α 2b, which responded to dose reduction (3 MU/m2) (p=0.47).  


 


Authors’ conclusion: 


No significant difference was found in response rates achieved by combination therapies based on IFN-α2a and IFN-α2b. Clinical efficacy of lamivudine and two 
different IFN subtypes was found similar.  


 


 


 


E.6.2.2  


 


Interferon α 2b plus lamivudine (6 months) versus Interferon α 2b plus lamivudine (12 months)  


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Comparison Intervention 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Dikici 
2001  


 RCT  


 


No details of 
randomisation 


 N=57  


 


 


Children with chronic hepatitis B infection  


 


Inclusion: hepatitis B surface antigen (HBsAg) for 
at least 6 months, hepatitis HBeAg, absence of 


Group 1: 
interferon α 
2b 10 million 
units (MU)/m


2
 


3 days a week 


Group 1: 
interferon α 
2b 10 million 
units 
(MU)/m


2
 3 


6 months 
after end 
of 
therapy  


Complete 
response: 
HBeAg/Anti-HBe 
seroconversion, 
clearance of 


not 
stated 
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or allocation 
concealment  


 


Not blinded 
(open trial) 


 


Turkey  


hepatitis B surface antibody and hepatitis B e 
antibody (anti-HBe), ALT levels greater than 1.5 
times ULN (40 IU/L), HBV DNA and histological 
evidence of chronic heptatitis on liver biopsy 
taken within 6 months before enrolment. 


 


Exclusion: age younger than 2 years, presence of 
hepatitis delta and C virus antibodies, no other 
immunocompromising drugs, platelet count 
<150,000/mm


3
, leucocyte counts <3000/mm


3
, 


haemoglobin <10g/dL, epilepsy or serious central 
nervous system disease, psychiatric disease, 
kidney insufficiency and hepatic 
decompensation. 


 


Baseline characteristics 


Characteristic Group 1 (6 
months) 
n=30 


Group 2 (12 
months) n=27 


Mean (SD) 
age  


7.7 (2.8) 8.5 (3.2) 


Sex (% male) 63 67 


HBV DNA 
<100pg/mL 
(n) 


1 0 


HBV DNA 
>2000pg/mL 
(n) 


24/30 25/27 


Mean (SD) 
serum ALT, 
U/L 


99 (58) 121 (66) 


ALT > 100 
IU/L (n) 


17 14 


by sc injection 
plus 
lamivudine 
4mg/kg/day 
(maximum 
100mg) for 6 
months 


 


Total duration 
of therapy 6 
months 


days a week 
by sc 
injection plus 
lamivudine 
4mg/kg/day 
(maximum 
100mg) for 
12 months 


 


Total 
duration of 
therapy 12 
months 


HBV DNA and 
normalization of 
ALT. Lack of one 
of these = 
partial response; 
lack of 2 
considered non-
response 
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Mean HAI 6.7 8.1 
 


 


Effect size  


 


 Group 1 (6 months) n=30 Group 2 (12 months) n=27 p value 


ALT at end of therapy IU/L 43.6 (27.2) 27.8 (11.5) not reported 


ALT normalization at end of therapy 18/30 (60%) (at 6 months) 21/27 (78%) (at 12 months) not reported 


HBeAg clearance at end of therapy 10/30 (33%) 16/27 (59%) NS 


HBe seroconversion at end of therapy 5/30 (17%) 10/27 (37%) NS 


HBsAg clearance at end of therapy 1/30 (3%) 5/27 (18.5%) NS 


HBs seroconversion at end of therapy 2/30 (7%) 2/27 (7%) NS 


Undetectable HBV DNA  29/30 (97%) 27/27 (100%) NS 


Complete response: HBeAg/Anti-HBe seroconversion, clearance of HBV DNA and 
normalization of ALT 


5/30 (17%) 10/27 (37%) NS 


 


 


 Group 1 (6 months) n=30 Group 2 (12 months) n=27 p value 


ALT normalization 6 months after end of therapy 23/30 (70%) (at 12 months) 23/27 (85%) (at 18 months) not reported 


HBeAg clearance 6 months after end of therapy 11/30 (37%) 15/27 (56%) NS 


HBe seroconversion 6 months after end of therapy 6/30 (20%) 10/27 (37%) NS 


HBsAg clearance 6 months after end of therapy 2/30 (7%) 5/27 (18.5%) NS 


HBs seroconversion 6 months after end of therapy 2/30 (7%) 2/27 (7%) NS 


Undetectable HBV DNA  29/30 (97%) 26/27 (96%) NS 


Complete response: HBeAg/Anti-HBe seroconversion, clearance of HBV DNA and 
normalization of ALT 


6/30 (20%) 10/27 (37%) NS 


 


Adverse events: Patients tolerated the treatment well. Therapy was not discontinued because of flu-like syndrome and gastrointestinal symptoms, which are the most 
common side effects. Hair loss from combined therapy which occurred in 8 cases in group 1 and 7 cases in group 2 usually began after 2 to 3 months of treatment and 
continued for several months after treatment was stopped. No child developed severe neutropenia, thrombocytopenia or any other complication of bone marrow 
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suppression. 


 


Authors’ conclusion: When the combination of Interferon alpha 2 b plus lamivudine in children was compared at teh end of therapy and 6 months after therapy, 
normalization of ALT and the clearance of HBeAg and HBsAg in both groups were directly proportional to the duration of treatment. However, the higher complete 
response rate at 12 months of combination therapy was not statistically significantly different from that at 6 months. 


 


 


 


 


 


 


E.6.3 Sequential therapies 


 


E.6.3.1 HBeAg negative antiviral naïve patients with CHB 


Switching from lamivudine alone to combination treatment of lamivudine plus interferon alpha-2b versus continuing lamivudine 


Refe
renc
e Study type 


Numbe
r of 
patient
s 


Patient characteristics 


 Comparison Intervention 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Shi 
200
6  


 RCT  


 


No details 
of 
randomisa
tion  


 N= 162  


 


 


Chinese patients with hepatitis B e antigen (HBeAg)-
negative chronic hepatitis B (patients previously 
untreated with antiviral agents).  


 


Inclusion: Patients over 16 years of age, positive for 
hepatitis B surface antigen (HBsAg) for at least 6 months, 


Group A 
(sequential 
treatment);  


lamivudine 
alone (100 mg 
per day) for 20 


Group B; 
Lamivudine 
alone 
(100mg per 
day)  


(n=98)  


48 weeks 
of 
treatment 
plus 24 
weeks 
follow up 


normalization 
of ALT levels 


undetectable 
HBV DNA 
(<1000 
copies/mL) 


Grants 
from 
the 
Nationa
l 
Natural 
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Allocation 
concealme
nt unclear 


 


Blinding 
not 
reported.  


negative for HBeAg and positive for hepatitis B 


e antibody (anti-HBe), and had HBV DNA levels of more 
than 100 000 copies/mL and serum ALT levels greater 
than 1.5 times but less than 10 times the normal range 
according to recommendations of Chinese Experts 
Committee for Clinical Use of Lamivudine. 


 


Exclusion: co-infection with hepatitis A, C, D and E 


virus or HIV, decompensated liver diseases or HCC, a 
history of alcohol or drug abuse within 1 year before 
entry, other possible causes of chronic liver damage, and 
previous treatment of chronic hepatitis B. 


 


Baseline characteristics 


Characteristic Group A  


(n=64) 
(Sequential 
treatment)  


Group B         


 (n=98 ) 
(lamivudine 
alone)  


p-value 


Median age 
(range) 


35 (21-56) 32 (20-57) NS 


Sex (% men) 38 (60%)   78 (80%)  (P < 0.05) 


serum HBV 
DNA  
(mean±SD) 
(range), log10 
copies/ml 


6.73 ±1.16 
(5.01–9.01)  


 6.85 ±0.97 


(5.02–9.12) 


(P > 0.05) 


serum ALT 
(mean±SD) 
(range), U/L 


135.59±90.8
1 (60–
282.00 ) 


120.47 
±65.71 
(56.00–
300.00) 


 P > 0.05 


All the patients were Chinese and well matched in terms 
of age, weight and laboratory results at baseline. 
However, the percentage of males was lower in group A 


weeks followed 
by lamivudine + 
interferon-alfa-
2b (5 million 
units three 
times per 
week) for 4 
weeks followed 
by interferon-
alfa-2b 


alone (5 million 
units three 
times per 
week) for 24 
weeks.(n=64) 


 


 


Total duration 
of treatment: 
48 weeks 


 


Loss to follow 
up/reasons: No 
loss to follow-
up  


 


 


Total 
duration of 
treatment: 
48 weeks   


 


Loss to 
follow up 


/reasons: No 
loss to 
follow-up  


 Lamivudine 
resistant 
mutations 


HBsAg loss or 
seroconversion 


 


Science 
Founda
tion of 
China 
and the 
Founda
tion 


for 
Distingu
ished 
Young 
Scholar
s from 
Nationa
l 
Natural 
Science 


Founda
tion of 
China  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 382 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


3
8


2
 


than in group B. 


  


Effect size  


Outcomes (week-24) Group A  


 (Sequential treatment) (n=64) 


Group B         


 (lamivudine alone) (n=98 ) 


p value 


 Undetectable HBV DNA <1000 copies/ml 52/64 (81) 76/98 (78) >0.05 


Incidence of resistance 2/64 (3.13) 6/98 (6.12) Not reported  


% with ALT normalisation  28/64 (44) 72/98 (73) <0.05 


% with HBeAg loss and/or seroconversion Not reported  Not reported  Not reported  


% with HBsAg loss and/or seroconversion Not reported  Not reported  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


 


Outcomes (week 48) Group A  


(n=64) (Sequential treatment)  


Group B         


 (n=98 ) (lamivudine alone)  


p value 


 Undetectable HBV DNA <1000 copies/ml 36/64 (56) 54/98 (55) >0.05 


Incidence of resistance 0/64  22/98 (22.45) Not reported  


% with ALT normalisation  38/64 (59) 54/98 (55) >0.05 


% with HBeAg loss and/or seroconversion Not reported  Not reported  Not reported  


% with HBsAg loss and/or seroconversion Not reported  Not reported  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


 


Outcomes (week 72, i.e. 24 weeks of 
follow up) 


Group A  


(n=64) (Sequential treatment)  


Group B         


 (n=98 ) (lamivudine alone)  


p value 


Undetectable HBV DNA <1000 copies/ml 9/64 (14) 18/98 (18) >0.05 


Incidence of resistance Not reported  Not reported  Not reported  
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% with ALT normalisation  34/64 (53%) 36/98 (36%) <0.05 


% with HBeAg loss and/or seroconversion 0 0 Not reported  


% with HBsAg loss and/or seroconversion 0 0 Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


HBsAg response: 


At week 72, HBsAg loss or seroconversion was not identified in either group A or group B. 


 


 


Lamivudine-resistant mutations 


No patients had evidence of lamivudine-resistant mutations at baseline and YMDD mutants were monitored in all patients every 12 weeks thereafter. Only two 
patients (3.13%) were found with the YIDD variant at week 24 and no patients had evidence of YMDD mutations at week 48 among 64 patients in group A. The two 
patients who had YIDD variants at week 24 had normalized ALT and undetectable HBV DNA at week 48 and week 72. In contrast, YMDD mutations were found in six 
patients (four YIDD variants and two YVDD variants, 6.12%) at week 24 and in 22 patients (12 YIDD variants, eight YVDD variants and two with a mixture of YIDD and 
YVDD variants, 22.45%) at week 48 from group B (P < 0.05). All the 22 patients who had YMDD mutations at week 48 had rebounds of serum HBV DNA and 18 (82%) 
had rebounds of ALT levels. 


 


Adverse events 


Lamivudine was well tolerated and no adverse symptoms were identified during treatment. During the course of interferon, six patients had serious adverse events 
including pyrexia, fatigue, myalgia and headache.  All the patients completed their treatments. 


 


Authors’ conclusion:.  


Sequential treatment of chronic hepatitis B with lamivudine and interferon-alfa 2b monotherapies is as effective as lamivudine-alone treatment in Chinese patients. 
However, sequential treatment can significantly suppress the emergence of lamivudine-resistant mutations. 


 


Notes:  


No details of sample size calculation  
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E.6.3.2 HBeAg negative lamivudine resistant patients with CHB 


Switching from lamivudine plus adefovir combination therapy to adefovir monotherapy verus continuing combination therapy of lamivudine plus 
adefovir 


Referen
ce Study type 


Numbe
r of 
patient
s 


Patient characteristics 


 


Intervention 


 Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Aizawa 
2010 


RCT  


 


Blinding not 
reported.  


 


Randomizati
on methods 
not reported. 


 


Allocation 
concealment 
was 
performed 
by means of 
sealed, 


opaque, 
numbered 
envelopes. 


 


No sample 
size 
calculation 


 


 N= 29 


 


Setting: 
Japan 


Chronic hepatitis B (CHB) patients with lamivudine 
(LAM)-resistant HBV, who responded to LAM plus 
ADV combination therapy 


 


Inclusion:  


Eligible patients had virological and biochemical 
breakthroughs caused by lamivudine resistant 
mutants during Lamivudine  monotherapy  and did 
not receive any other antiviral or 
immunomodulatory agent against the 
breakthroughs; they had responded to an initial 12 
months of lamivudine plus adefovir combination 
therapy (HBV DNA <3.7 LGE/mL 


 


 


Exclusion:  


Exclusion criteria were liver cancer or 
decompensated liver cirrhosis, other forms of liver 
disease, coexisting serious medical illness 
treatment with any other antiviral or 
immunomodulatory agent administered within the 
preceding 12 weeks, and hepatitis C virus 
antibody. 


  


Patients were 
treated with 
combination of 
lamivudine 


(100 mg once 
daily)  plus 
adefovir (10 mg 
once daily) for 12 
months, after 
that they 
discontinued 
lamivudine within 
12 months after 
allocation and 
were maintained 


 on adefovir 
monotherapy 
(overlap/ switch 


group) (n=14) 


1 excluded from 
study due to 
moving to 
another city. 


Lamivudine 
(100 mg once 
daily), plus 
adefovir (10 
mg once daily) 
combination 
therapy 


(combination 
group)(n=15) 


 


 


 


 


Total duration 
of treatment: 
28 months 


 


Loss to follow 
up/reasons: 
n=8 


Follow-
up: 19.3-
36.7 
months 
(median, 
28.2 
months) 
for the 


combina
tion 
group 
and 
21.0-
36.4 
months 
(29.0 
months) 
for the 
overlap/ 
switch 
group 


Undetectable 
HBV DNA <3.7 
LGE/ml)  


ALT 
normalisation 
(%) 


HBeAg loss  


HBeAg 
seroconversio
n  


 


 


GlaxoS
mithKli
ne. 


Fund 
for 
Clinical 
Researc
h from 
the 
Depart
ment 
of 
Gastro
enterol
ogy 


and 
Hepato
logy, 
Kashiw
a 
Hospita
l, Jikei 
Univers







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 385 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


3
8


5
 


  


Baseline characteristics 


Characterist
ic 


Combinatio
n group 
(n=15) 


Overlap/ 
switch 


group 
(n=13) 


p-
valu
e  


Median 
(range) age 
(years) 


58 (35-74) 52 (37-
69) 


0.28 


Male: 
female 


11:4 11:2 0.47 


HBeAg 
positive n 
(%) 


5 (33) 6 (46) 0.27 


Median  
(range) HBV 
DNA 
(LGE/mL) 


6.5 (4.9-
8.8) 


7.1 (5.3-
8.6) 


0.16 


Median 
(range) ALT 
(IU/L) 


101 (40-
785) 


118 (59-
700) 


0.42 


Cirrhosis 5 (36) 3 (23) 0.55 


Genotype 
B:C 


 


1:14 


1:12 0.47 


Median 
lamivudine 
pre-
adefovir 
(months) 


32.3 (6.9-
52.8) 


28.0 
(10.0-
52.5) 


0.48 


LGE = log genome equivalent 


Note: n=1 from the overlap/switch group  was 
excluded from the study as he could not attend 


Subdivided into 3 
groups: 5 
switched to 
monotherapy at 
the time of 
complete 
virological 
response at 12 
months; 4 
switched 6 
months later (i.e. 
18 months) and 4 
switched 12 
months after CVR 
(i.e. at 24 
months) 


 


 


Total duration of 
treatment: 29 
months 


 


Loss to follow 
up/reasons: 


N=7/13 


ity 


School 
of 
Medici
ne. 
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the hospital due to a change of residence to 
another city after the randomization. 


 


  


Effect size  


 


Outcomes- 12 months Switching from LAM +ADF to ADF monotherapy 
(n=13) 


Combination group 
(n=15) 


 


p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


Undetectable HBV DNA <3.7 LGE/ml (%) 13/13 15/15 Not reported  


% with ALT normalisation  13/13 12/15  Not reported  


HBeAg loss  3/6 1/5 Not reported  


 HBeAg seroconversion 0 1 Not reported  


% with HBsAg seroconversion 1/6  0/5  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


 


Outcomes- 24 months Switching from LAM +ADF to ADF monotherapy 
(n=9) 


Combination group 
(n=10) 


 


p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


undetectable HBV DNA <3.7 LGE/ml (%) 9/9 10/10 Not reported  


% with ALT normalisation 9/9 8/10  Not reported  


% with HBeAg loss and/or seroconversion 4/6  1/5  Not reported  


% with HBsAg loss and/or seroconversion Not reported  Not reported  Not reported  


Incidence of resistance Not reported Not reported Not reported  


Quality of life measures (EQ-5, SF-35, liver Not reported  Not reported  Not reported  
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disease specific) 


 


Outcomes- 30 months Switching from LAM +ADF to ADF monotherapy 
(n=9) 


Combination group 
(n=10) 


 


p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


Undetectable HBV DNA <3.7 LGE/ml (%) 6/6 7/7 Not reported  


Incidence of resistance Not reported Not reported Not reported  


% with ALT normalisation  6/6 7/7 Not reported  


% with HBeAg loss  3/6  2/5  Not reported  


% with HBeAg seroconversion Not reported  Not reported  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


Safety  


No adverse events were observed in any of the patients. None of the cirrhotic patients progressed to hepatic decompensation. 


 


Authors’ conclusion:.  


In LAM-resistant CHB patients who achieved complete virological response (CVR) to LAM plus ADV combination therapy, CVR was maintained after 
overlap/switch to ADV monotherapy, suggesting that it could be a useful regimen for such patients. 


 


Notes:  


 


Switching from lamivudine to adefovir monotherapy versus combination treatment of lamivudine plus adefovir 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Akyildiz 
2007  


 RCT   N= 54 Patients with lamivudine-resistant hepatitis B virus 
(HBV) infection. Hepatitis B surface antigen positive 


Switching 
from 


 3 
months 


1) undetectable 
HBV DNA levels 


None 
reporte
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Details of 
randomisation 
not reported. 


 


 


allocation 
concealment  
unclear. 


 


Blinding not 
reported.  


 


Setting: 
Turkey 


 


  


(men and women).  


 


Inclusion: Hepatitis B virus DNA level >5 log10 
copies/ml and elevated ALT 1.2 upper limit of normal. 
All the patients had compensated liver disease and no 
history of variceal bleeding, ascites, or hepatic 
encephalopathy. Serum albumin levels >3 g/dl, total 
bilirubin levels <2 mg/dl, prothrombin time <2 
seconds above upper limit of normal and Child-Pugh-
Turcotte score <7. 


 


Exclusion:  


Exclusion criteria were as follows, serum creatinine 
level 


>1.4 mg/dl or creatinine clearance <50 ml/min, co-
infection with HIV or HCV, serum AFP >50 ng/ml, 
previous Adefovir therapy, receiving nephrotoxic or 
hepatotoxic drugs, coexisting other chronic liver 
diseases, such as metabolic liver diseases and 
alcoholic liver disease, pregnancy or lactation, organ 
transplantation, and having malignancy. 


 


 


Baseline characteristics 


Characteristic Group 1  (n=25) Group 2 
(N=29) 


Median age (range) 48.5 (20–71)  48 (20–69) 


Sex male: female 17/8  17/12 


HBeAg 
positive/negative 


8/17  11/18 


Median serum HBV 
DNA (range), log10 
copies/ml 


7.64  6.54 


lamivudine 
to adefovir 
10 mg/day 
(Group 1) 
(n=25) 


 


 


Total 
duration of 
treatment: 3 
months 


 


Loss to 
follow 
up/reasons: 
not reported 


Adefovir 10 
mg once 
daily and 


lamivudine 
100 mg once 
daily 
combination 
(Group 2). 
(n=29) 


 


 


Total 
duration of 
treatment: 3 
months 


 


Loss to 
follow 
up/reasons: 
not reported 


treatme
nt and 3 
and 9 
months 
follow 
up 


by PCR (<2000 


copies/ml 
[lower limit of 
detection]) 


2) ALT 
normalisation  


 


d  
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Median serum ALT 
(range), U/L 


80.5  60 


Adefovir therapy 
(mo) (mean ± SD 
(range)) 


9.39 ± 5.7 (3–
24)  


8.16 ± 6.9 (3–
24) 


 


There was no significant difference between groups. 


 


 


Effect size  


 


Outcomes (end of 3 months treatment) Switching from LAM to ADF  (n=25) ADF +LAM (N=29) p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


Undetectable HBV DNA>2000 


copies/m 


6/25 6/29 Not reported  


Incidence of resistance Not reported  Not reported  Not reported  


% with ALT normalisation  10/25 13/29 Not reported  


% with HBeAg loss and/or seroconversion Not reported  Not reported  Not reported  


% with HBsAg loss and/or seroconversion Not reported  Not reported  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


 


Outcomes (end of 3 months follow up) Group 1  (n=25) Group 2 (N=29) p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


Undetectable HBV DNA>2000 


copies/m 


8/25 13/29 Not reported  


Incidence of resistance Not reported  Not reported  Not reported  


% with ALT normalisation  13/25 20/29 Not reported  
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% with HBeAg loss and/or seroconversion Not reported  Not reported  Not reported  


% with HBsAg loss and/or seroconversion Not reported  Not reported  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


 


Outcomes- (end of 9 months follow up) Group 1  (n=25) Group 2 (N=29) p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


Undetectable HBV DNA>2000 


copies/m 


14/25 17/29 0.29 


Incidence of resistance Not reported  Not reported  Not reported  


% with ALT normalisation  18/25 23/29  Not reported  


% with HBeAg loss and/or seroconversion Not reported  Not reported  Not reported  


% with HBsAg loss and/or seroconversion Not reported  Not reported  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


ALT:  


Two patients (8%) had ALT flare (more than 5 times upper limit of normal (Grade 3 toxicity)) without any clinical decompensation in Group 1. Mild ALT elevation 
according to baseline levels were found in eight (27.6%) and four (17.4%) patients, respectively, in Group 2 and Group 1, and there was no statistically significant 
difference between the two groups. 


 


 


Authors’ conclusion:.  


This study showed that it is not necessary to continue lamivudine therapy while switching to Adefovir therapy. Adefovir alone is effective in the treatment of patients 
with lamivudine resistant HBV infection and compensated liver disease, without significant clinical and laboratory flares. 


 


Notes: Outcome data read from graph - unclear 
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E.6.3.3 HBeAg positive treatment naïve patients with CHB 


Sequential treatment of lamivudine followed by pegylated interferon alpha-2b versus sequential treatment of placebo followed by pegylated 
interferon alpha-2b 


Referen
ce Study type 


Numbe
r of 
patient
s 


Patient characteristics 


 
Interventi
on 


Compariso
n 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Sarin 
2007 


 RCT  


 


Randomisati
on- 
computer 
generated 


 


Allocation 
concealment 
unclear. 


 


 


Setting: India 


 


ITT used  


 N= 63 


 


 


 


Treatment naïve HBeAg positive patients. 


 


Inclusion:  


Inclusion criteria: Adult men and women 16 to 70 year old, 
HBsAg positive, HBeAg positive, and anti-HBe antibody 
negative at the time of screening and for at least the previous 
6 months, quantifiable serum HBV DNA levels of >10


5
 copies 


per millilitre, alanine aminotransferase (ALT) levels greater 
than 1.2 times the upper limit of normal and less than 10 
times the upper limit of normal screening and for at least the 
previous 3 months and treatment naïve.  


 


Exclusion:  


Exclusion criteria: Hepatitis C,D, or HIV infection, 
decompensated liver disease, evidence of liver disease 
because of other aetiology, serum creatinine more than 1.5 
times the upper limit of normal, haemoglobin less than 
10g/dl, platelet count less than 70,000 /mm


3
, and white 


count less than 3000/mm
3
, serious concurrent medical 


illnesses (like malignancy, severe cardiopulmonary disease, 
uncontrolled diabetes mellitus, alcoholism), women who 
were pregnant or nursing, inability to give informed written 


Group B- 
Lamivudin
e 100mg 
daily for 4 
weeks, 
followed 
by peg-IFN 
alpha-2b 
(1µg/kg) 
given once 
a week 
subcutane
ously for 
24 weeks. 
(n=36) 


 


 


 


 


Total 
duration of 
treatment:
28 weeks  


 


Group A: 
Placebo for 
4 weeks, 
followed by 
peg-IFN alfa 
2b (1µg/kg) 
given once 
a week 
subcutaneo
usly for 24 
weeks. 
(n=27) 


 


 


 


 


Total 
duration of 
treatment: 
28 weeks  


 


Loss to 
follow 


Weeks 
4, 28 
and 52 
(Patien
ts 
followe
d for 24 
weeks 
after 
treatm
ent) 


Loss of HBeAg; 
appearance of 
anti-HBe; 


undetectable 
HBV DNA by 
hybrid capture 
assay (<4700 
copies/ml); 


Normalisation 
of ALT 
(defined as 
ALT≤40 IU/L) 


 


 


Fulford 
India 
Limited 
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consent.  


 


Baseline characteristics 


Characteristic Group A 
(n=27)  


Group B (n=34) 


 age (yr) mean±SD 32±11 32.5±10.5 


Sex (% men) 25 (92.6) 31 (86.1) 


mean±SD 


HBV DNA , log10 
copies/ml 


7.515±1.56 7.575±1.50 


mean±SD serum ALT , 
IU/L 


123.9±63.5 134.2± 87.1 


Mean (SD) HAI 5.18 (2.35) 5.85 (3.20) 
 


Loss to 
follow 
up/reason
s: 


n=2 


Failed to 
return and 
were lost 
to follow-
up before 
28 weeks  


 


up/reasons: 


N=2. 


Failed to 
return and 
were lost to 
follow-up 
before 28 
weeks  


 


  


Effect size  


 


Outcomes- (end of 28 weeks treatment)  Group B: Sequential treatment of LAM followed 
by Peg IFNa2b (n=34)  


Group A: Peg IFNa2b 
(n=25) 


p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


Undetectable HBV DNA (<4700 copies/ml) 16/34  8/25  0.29 


% with ALT normalisation  10/34 5/25 0.55 


 HBeAg loss  15/34  8/25  0.43 


% with HBsAg loss and/or seroconversion Not reported  Not reported  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


 Not reported  Not reported  


Incidence of resistance  Not reported  


 


 


Outcomes (end of 24 weeks follow up) Group B: Sequential treatment of LAM followed 
by Peg IFNa2b (n=34)  


Group A: Peg IFNa2b 
(n=25) 


p value 
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Log reduction of HBV DNA Not reported  Not reported  Not reported  


Undetectable HBV DNA (<4.7 copies/ml) 18/34 4/25 0.02 


% with ALT normalisation  13/34 5/25 0.15 


HBeAg loss  14/34 4/25 0.05 


% with HBsAg loss and/or seroconversion Not reported  Not reported  Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


Incidence of resistance Not reported  Not reported  


 


Authors’ conclusion:.  


The strategy of using an antiviral initially to decrease HBV DNA levels before adding an immunomodulatory agent leads to improved sustained virological 
response as compared with using immunomodulator from the start.  


 


Notes: no patient in either group had grade III or IV abnormalities in serum bilirubin levelsm Hb level, neutrophil counts or white cell counts. 


 


 


Sequential treatment with lamivudine then lamivudine plus interferon alpha combination therapy versus lamivudine alone 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 
Interventio
n 


Compariso
n 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Sarin 
2005  


 RCT- unclear 
blinding 


 


Setting: India  


 


Computer 
generated 
randomisation  


 N= 75 


 


 


Treatment naïve HBeAg positive patients with 
histologically proven chronic hepatitis B and ALT >1.5 
ULN 


 


Inclusion:  


Inclusion criteria: adult males and females 16-70 years 
old, HBsAg positive, HBeAg positive, and anti-HBe 
antibody negative at the time of screening and for at 
least the previous 6 months, quantifiable serum HBV 


Group A: 
Sequential 
therapy of 
lamivudine 
100 mg per 
oral, once 
daily for 8 
weeks, 
followed 


 


Group B 
(monother
apy): 


Lamivudine 
100 mg per 
oral once 
daily for 52 
weeks 


52 
weeks 
treatme
nt plus 
24 
weeks 
follow 
up 


Undetectable 
HBV DNA; 


loss of HBeAg;  


HBeAg 
seroconversion; 


loss of HBsAg; 


histological 
improvement; 


 


None 
reporte
d  
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Allocation 
concealment 
unclear. 


 


Blinding not 
reported. 


 


 


ITT used 


DNA levels of >1.4x10
5
 copies/ml , ALT levels greater 


than 1.5 times the upper limit of normal and less than 
10 times the upper limit of normal at screening and for 
at least the previous 3 months, liver biopsy proven 
chronic hepatitis B within previous 12 months of 
inclusion, and treatment naïve.  


 


Exclusion:   


Exclusion criteria: hepatitis C, D, or HIV infection, 
decompensated liver disease, evidence of liver disease 
due to other aetiology, serum creatinine more than 1.5 
times upper limit of normal, haemoglobin less than 
10g/dl, platelet count less than 70,000/mm


3
, white cell 


count less than 3000/mm
3
, serious concurrent medical 


illnesses and inability to give an informed consent.  


 


Baseline characteristics 


Characteristic Group A 
(n=38) 


Group B 
(n=37) 


 age (yrs) 


mean±SD 


30±12 31±16 


Sex (% men) 35 (92.1) 31 (83.3) 


mean±SD 
serum HBV 
DNA ( log10 
copies/ml 


4.5x10
8
± 


5.7x10
8
 


6.5x10
8
± 


7.7x10
8
 


mean±SD 
serum ALT  
IU/L 


116±69 114±71 


Cirrhosis n (%) 5 (13.6) 7 (18.9) 


Mean (SD) HAI 5.16 (2.33) 5.84 (3.18) 


 


There were no statistically significant differences 


by 
combinatio
n of LAM + 
IFN-α 5 
MU daily 
subcutane
ously for 
16 weeks 
followed 
by LAM 
alone for 
28 weeks 
(n=38) 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 
follow 
up/reasons
: n=4 
before 
week 52 


Two 
patients 
withdrew 
due to 
side-
effects. 
Two 
patients 
failed to 
return and 


(n=37) 


 


 


 


 


Total 
duration of 
treatment:
52 weeks 


 


 


Loss to 
follow 
up/reasons
: n=2 
before 
week 52 
patients 
failed to 
return and 
were lost 
to follow-
up.  


 


incidence of 
resistance 
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between the two groups with respect to baseline 
characteristics.  


were lost 
to follow-
up.  


Effect size  


 


Outcomes- 52 weeks  Group A (n=34) Group A (n=35) p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


undetectable HBV DNA 


 


16/34 13/35  0.2 


Incidence of resistance 6/34 3/35  NS  


n (%) with ALT normalisation  18/34 15/35 0.4 


 HBeAg loss   15 /34 14 /35 1 


 HBeAg seroconversion 10/34  5 /35 0.2 


Histological improvement (>points 
increase in the HAI Score) 


14/28 12/26 p=0.793 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


Outcomes- (24 weeks follow up) Group A (n=34) Group A (n=35) p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  


undetectable HBV DNA 15/34 6/35 0.03 


Incidence of resistance Not reported  Not reported  Not reported  


n (%) with ALT normalisation  15 /34 5 /35 0.01 


 HBeAg loss  17/34 7 /35 0.02 


HBeAg seroconversion 15/34 4/35 0.007 


 HBsAg loss  1/34 0/35 0.01 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  
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Authors’ conclusion: Sequential therapy is superior to lamivudine monotherapy in achieving sustained seroconversion, ALT normalisation, and HBV DNA loss.  


 


Notes 
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Referenc
e 


Study type Number 
of 
patients 


Patient characteristics 


 


Interventi
on 


Comparison Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Hasan 
2003  


 RCT  


 


Multicentre : 
Kuwait  


 


Open label 
study 


 


Not details of 
randomisation
. 


 


Allocation 
concealment 
unclear. 


 


ITT analysis 


 


 


 N= 61 


 


 


HBeAg positive chronic hepatitis B infection and raised 
ALT. All patients were interferon naïve.   


 


Inclusion: Inclusion criteria: age 16-65 years; documented 
presence of HBsAg for at least 6 months, positive serum 
HBeAg, HBV DNA level greater than 700,000 copies/ml 
(2.5pg/ml), serum ALT levels greater than 1.3 times the 
upper limit of normal, biopsy proven chronic hepatitis 
within 12 months of inclusion, and compensated liver 
disease characterised by serum bilirubin ≤30µmol/l, 
serum albumin ≥30g/L; prothrombin time within 4 
seconds over control, and no history of encephalopathy 
or variceal haemorrhage.  


 


Exclusion:  


Haemoglobin level ≤100g/l, platelet count ≤50,000 per 
cubic millimetre, white cell count ≤3000 per cubic 
millimetre. Other exclusion criteria were co-infection 
with HCV or HDV, serum creatinine ≥140µmol/l, 
malignancy, sever cardiopulmonary disease, history of 
immunosuppressive or anti-viral therapy within 12 
months of inclusion.  


 


Baseline characteristics 


Characteristic Interferon 
+lamivudine (n=32) 


Lamivudine 
(n=29) 


Median age (range) 30 (17-63) 28 (18-60) 


Nationality n (%) 
Kuwaiti 


30 (93.8) 27 (93) 


Group A; 
sequentia
l 
treatmen
t; 
patients 
received 
interfero
n alfa 2a, 
4.5 
million 
units 
daily for 5 
weeks 
then a 
combinat
ion of 
IFNa + 
LAM 
(100mg 
daily) for 
11 weeks 
then LAM 
alone for 
37 weeks 
weeks 
(n=32)  


 


Total 
duration 
of 


 Group B - 


 


Lamivudine 
(100g daily) 


(n=29) 


 


 


 


 


Total 
duration of 
treatment: 
48 weeks  


 


Loss to 
follow 
up/reasons: 
no loss to 
follow-up 


52 
weeks 
after 
end of 
treatme
nt 


Undetectable 
HBV DNA by 
bDNA assay 
(lower limit of 
detection 
2.5pg/mL); 


HBeAg 
seroconversion;  


ALT  
normalisation; 
safety 


 


 


None 
reporte
d 
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Mean ±SD serum 
HBV DNA (pg/ml) 


210.4±166.9 235±173 


Mean ±SD serum 
ALT (IU/L) 


92.9±21.2 92.8±20.1 


Necroinflammatory 
score median 
(range) 


4 (1-6) 5 (1-6) 


 


No statistically significant differences were found 
between the two groups.  


treatmen
t: 53 
weeks  


 


Loss to 
follow 
up/reaso
ns: n=1. 
Due to 
severe 
and 
persisten
t flu like 
symptom
s 


 


Effect size  


 


Outcomes- end of treatment Sequential treatment (n=31) Lamivudine (n=29) p value 


Log reduction of HBV DNA Not reported Not reported Not reported  


Undetectable HBV DNA 31/31  29/29  Not reported  


HBeAg seroconversion 2/31 0/29 Not significant  


% with ALT normalisation 29/31 28/29 Not significant  


HBsAg loss  Not reported  0 Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


Incidence of resistance Not reported Not reported  


 


Outcomes- 52 weeks after stopping 
therapy 


Interferon +lamivudine (n=31) Lamivudine (n=29) p value 


Log reduction of HBV DNA Not reported  Not reported  Not reported  
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Undetectable HBV DNA Not reported  Not reported Not reported  


HBeAg seroconversion 2/31 0/29 Not significant  


% with ALT normalisation 3/31 2/29 Not significant  


Incidence of resistance Not reported  Not reported  Not reported  


 HBsAg loss  Not reported  0 Not reported  


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported  Not reported  Not reported  


 


Authors’ conclusion:.  


 


The sequential administration of interferon plus lamivudine was not superior to lamivudine monotherapy for the treatment of chronic hepatitis B and was associated 
with more side effects.  


 


Notes: 


E.6.3.4 HBeAg positive previously treated with lamivudine patients with CHB 


Switching from lamivudine to adefovir versus combination treatment of lamivudine plus adefovir 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Hann 2010   RCT  


 


Single 
centre: USA 


 


No details of 
randomisati
on and 
allocation 


 N= 35 


 


 


Patients with chronic hepatitis B receiving lamivudine 
therapy for ≥ 6 months (some lamivudine-resistant)  


 


 


Inclusion: Lamivudine therapy for 6 months or longer 
regardless of  the HBV DNA level, ALT level, HBeAg 
status, presence or absence of LAM-R by genotyping 
or viral breakthrough.  


 


Direct switch 
from 
lamivudine 
to adefovir 
(n=18) 


 


 


Total 
duration of 


Overlap – 
overlapping 
lamivudine 
and adefovir 
for 3 months 
followed by 
adefovir 
monotherap
y 


(n=17) 


3 
months 
and 6 
months 
follow-
up 
[after  
12 
months 
therapy


Undetectable 
HBV DNA by 
real-time PCR 
(<160 copies/ml 
[lower limit of 
detection]) 


Viral 
breakthrough 


ALT 


 


Gilead 
Science
s  
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concealment 
reported. 


 


Open label  


Exclusion:  


Not reported 


 


Baseline characteristics 


Characteristic  Direct 
switch  
(n=18) 


 


Overlap  


(n=17) 


 


age , mean 
(SD) 


48 (9.6) 43 (10.1) 


Sex (% men) 13 (72) 10 (59) 


Median serum 
HBV DNA 
(range), 
copies/ml 


1.1x10
4 


(159-
1.1x10


9
) 


8.0x10
4
 


(159-
1.5x10


9
) 


Median serum 
ALT (range), 
U/L 


44 (16-266) 33 (19-367) 


There were no significant differences between the 
groups for baseline characteristics. 


 


treatment: 
12 months  


 


Loss to 
follow 
up/reasons: 


none 


 


Total 
duration of 
treatment: 
12 months  


 


Loss to 
follow 
up/reasons: 
none 


]  


 


Effect size  


 


 


Outcomes (end of 12 months treatment) Switching from LAM to ADF  (n=18) 


 


LAM +ADF followed by 
ADF 


(n=17) 


 


p value 


HBV DNA <160 copies/ml   9/18 7/17 0.40 


Viral breakthrough 0/18  2/17 Not reported 
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ALT  (median) 33 U/L 19 IU/L Not reported 


% with HBeAg loss and/or seroconversion Not reported Not reported Not reported 


% with HBsAg loss and/or seroconversion Not reported Not reported Not reported 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported Not reported 


% withdrawn due to adverse events Not reported Not reported 


 


 


HBV DNA levels (<160 copies/ml at 12 months after adefovir treatment): 


No difference was observed between the direct switch (n=18) and overlap (n=17) group with respect to – those with undetectable HBV DNA remaining negative at 12 
months (p=0.40) and those who were HBV DNA (+) at baseline and became HBV DNA (-) (p=0.71). 


 No difference between groups with regard to baseline HBV DNA (p=0.40) and at 12 months (p=0.63) was found. 


 


ALT flare: 


No ALT flare was noted in either group at any time point.  


 


 


Authors’ conclusion:.  


 


The study did not show an ALT flare during switch to adefovir at 3 months or at any time later. Neither regimen appeared to be superior for lowering HBV DNA levels at 
12 months.  


 


 


Notes:  
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E.6.3.5 HBeAg positive lamivudine refractory or resistant patients with CHB 


Switching from lamivudine to entecavir versus continuing lamivudine 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Sherman 
M et al., 
2006 


 RCT  


 


Phase III 
double-blind, 
double- 
dummy, 
active 
controlled 
trial 


 


Randomisatio
n: randomised 
centrally using 
an interactive 
voice 
response 
system; blocks 
of permuted 
treatment 
assignments, 
stratified by 
study site 


 


Blinding: 
Investigators, 


 N= 286 


 


Lamivud
ine- 
refracto
ry, 
HBeAg 
positive  


 


 


Inclusion: men and women aged 16y or older, 
receiving ongoing lamivudine therapy and were 
refractory to lamivudine (persistently detectable HBV 
DNA by bDNA assay after at least 36wk of lamivudine; 
recurrence of detectable HBV DNA by bDNA assay on 
2 determinations after achieving undetectable HBV 
DNA on lamivudine; recurrence and persistence of 
HBV replication after discontinuing lamivudine 
provided that lamivudine had been reintroduced and 
maintained for at least 12 months prior to screening; 
or documented YMDD mutation and HBB viraemia). 
HBeAg(+) and had ALT levels 1.3-10 times the ULN and 
HBV DNA >=3.0 MEq/ml at screening. Patients had 
compensated liver function with total serum bilirubin 
<=2.5mg/dl, prothrombin time <=3 sec longer than 
the normal control or international normalised ratio 
<=1.5; serum albumin >=3g/dl; no history of variceal 
bleeding, ascites requiring diuretics or paracentesis, or 
encephalopathy. Patients were required to have 
evidence of CHB upon liver biopsy that was performed 
at screening or within 1y prior to randomisation and 
following clinical evidence of incomplete response to 
lamivudine.  


 


Setting: International multi-centre (84 sites; USA, 
Europe, Middle East, Australia and Asia) 


Switching 
from 
lamivudine 
to entecavir 
(1mg daily)* 


(n=141) 


 


Total 
duration of 
treatment: 
minimum 52 
weeks 


 


Loss to 
follow 
up/reasons: 
8 did not 
complete 52 
weeks 
treatment (2 
lost to F/U, 2 
withdrew 
consent, 1 
adverse 
event, 3 


 


Continuing 
lamivudine 
(100mg 
daily)* 


 


(n=145) 


 


 


Total 
duration of 
treatment: 
minimum 52 
weeks 


 


Loss to 
follow 
up/reasons: 


19 did not 
complete 52 
weeks 
treatment (1 
lost to F/U, 5 
withdrew 
consent, 8 


up to 
week 48 
on 
treatme
nt  


Primary: 
histological 
improvement 
(≥2 point 
decrease in 
Knodell 
necroinflammat
ory score and 
no worseining 
of fibrosis score 
at week 48; 
HBV DNA 
<0.7MEq/mL by 
bDNA assay and 
ALT <1.25 x 
ULN at week 48  


 


Secondary: 
mean log10 


reduction of 
HBV DNA  from 
baseline 


 


 % with  
undetectable 
HBV DNA by 


 


not 
stated 
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patients and 
study sponsor 
were blinded 
to results and 
treatment 
assignments 
until week 52 


 


Sample size 
calculation 
provided: 135 
per group 
provided 90% 
power to 
detect 
superiority of 
entecavir 
assuming a 
25% response 
rate for 
lamivudine 
and ≥50% for 
entecavir, 
25% missing 
data and 2-
sided 
significance of 
0.025 


 


Exclusion: co-infection with hepatitis C, D or HIV; 
other forms of liver disease; prior therapy with a 
nucleos(t)ide analogue with activity against HBV other 
than lamivudine for >=12weeks duration or given 
within 6 months prior to randomisation; use of IFN 
alpha or thymosin-alpha-1 within 6 months prior to 
randomisation; alpha-fetoprotein >100ng/ml; and 
prior treatment with entecavir 


 


Baseline characteristics 


 Entecavir 
(n=141) 


Lamivudine 


(n=145) 


Mean age (range) 38 (16-74) 40 (17-70) 


Male (%) 105 (74) 112 (77) 


Sex (% men)   


Mean serum HBV DNA by 
PCR (SD), log10 
copies/ml 


9.48 (1.81) 9.24 (1.56) 


Mean serum ALT (SD), 
U/L 


123.9 
(109.72) 


131.9 
(165.11) 


HBeAG positive n (%) 136 (96) 142 (98) 


Race (%)  


White 


Asian 


Other 


 


83 (59) 


57 (40) 


1 (<1) 


 


93 (64) 


50 (34) 


2 (1) 


Viral genotype (%) 


A 


B 


C 


D 


 


 


37 (26) 


23 (16) 


27 (19) 


 


 


32 (22) 


17 (12) 


28 (19) 


non- 
compliance); 
of these, 
one patient 
had 48 week 
outcomes 


 


Among the 
133 patients 
who 
completed 
the 52 week 
treatment, 
132 had 48 
week 
outcomes. 


 


*No 
interruption 
in 
lamivudine 
therapy 
before 
randomisati
on 


adverse 
events, 1 
non 
compliance, 
1 did not 
meet 
criteria, 2 
treatment 
failure, 1 
death); of 
these, 9 
patients had 
48 week 
outcomes 


 


Among the 
126 patients 
who 
completed 
the 52 week 
treatment, 
120 had 48 
week 
outcomes. 


PCR assay 
(lower limit of 
detection <300 
copies/ml)  


 


% with ALT 
normalisation 
(≤1 x ULN) 


 


% with HBeAg 
loss  


 


% with HBeAg 
seroconversion 
(HBeAg loss and 
appearance of 
anti-HBe) 


  


Discontinuation 
due to adverse 
events 


 


All outcomes 
were assessed 
at week 48 
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F 45 (32) 


4 (3) 


56 (39) 


3 (2) 


Mean Knodell 
necoinflammatory score 
(SD) 


6.5 (3.23) 6.5 (3.41) 


Mean Knodell fibrosis 
score (SD) 


1.7 (1.19) 1.8 (1.18) 


Cirrhosis (%) 10 6 


Prior IFN (%) 74 (52) 80 (55) 
 


 


Effect size  (Modified ITT analysis – included all randomised patients who received at least 1 dose of study medication and patients with missing measurements at week 
48 were counted as failures (non-completer)) 


 


Post-treatment (week 48) Entecavir (1 mg/day)          


 (n=133 with data) 


Lamivudine (100 
mg/day) 


(n=129 with data) 


p value 


Histological improvement of those with 
evaluable biopsy specimens n (%) 


68/124 (55%) 32/116 (28%) p<0.0001 


Mean Log10 reduction of HBV DNA from 
baseline by PCR assay, log10 copies/ml 
(SD) 


5.11 (2.234) 0.48 (1.972) <0.0001 


% with undetectable HBV DNA 
(<0.7MEq/mL by bDNA assay) 


93/133 8/129  


% with undetectable HBV DNA (<300 
copies/ml) by PCR (SD) 


27/133 2/129 <0.0001 


Incidence of resistance - -  


% with ALT normalisation  86/133 22/129 <0.0001 


% with HBeAg loss  14/133 5/129 0.278 


% with HBeAg seroconversion (HBeAg loss 
and appearance of anti-HBe) 


11/133 4/129 0.06 


% with HBsAg loss and/or seroconversion - - -- 
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Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


- - -- 


% withdrawn due to adverse events* 2/141 (1) 10/145 (7) -- 


 


*mean exposure to study therapy was 63 weeks for entecavir vs 52 weeks for lamivudine 


 


Authors’ conclusion:. In patients with lamivudine-refractory CHB, switching to entecavir provides superior histologic improvement, viral load reduction, and ALT 
normalisation compared with continuing lamivudine, with a comparable adverse event profile.  


 


Notes:  incidence of resistance. Other results reported: composite end point (HBV DNA <0.7 MEq/ml by bDNA assay and ALT <1.25 x ULN); any/serious SE, ALT flares 
and death 


 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Chang 
2005A 


 RCT- double 
blinded 
multicenter 
multinational 
study 


 


-
randomization 
method and  


allocation 
concealment 
adequate by 
using a 
centralized 
interactive 


 N= 87  


(the 
study 
also 
include
d two 
addition
al 
groups 
of 
switchin
g from 
LAM to 
ETV 0.5 
mgr/da
y and to 


Inclusion: Male and female adults (over 16 years) with 
chronic HBV infection, both HBeAg positive (68%) and 
negative, who were lamivudine refractory on the basis 
of documented viremia after receiving at least 24 
weeks of lamivudine therapy or documented evidence 
of a lamivudine reistance associated substitution 
while receiving lamivudine. Viremia was defined as 
HBV DNA levels>=10pg/ml by the Abbott column-
based hybridization assay, >=25 pg/ml by the Digene 
chemiluminescent molecular hybridization assay or 
>=10 Meq/ml by the Chiron b DNA assay on 2 
determinations at least 2 weeks apart. ALT ≤10 x ULN 
and well compensated liver function (prothrombin <3s 
longer than normal or INR ≤2.23; serum albumin 
≥3.0g/dL; total bilirubin ≤2.5mg/dL).   


 Switching 
from LAM to 
ETV 1 
mg/day 
(n=42) 


 


Total 
duration of 
treatment: 
up to 76 
weeks 


 


Loss to 
follow 
up/reasons: 


 


Continuing 
LAM 
(100mg/day) 
(n=45) 


 


Total 
duration of 
treatment: 
up to 76 
weeks 


 


Loss to 
follow 
up/reasons:


No 
follow 
up 


1) % with  
undetectable 
HBV DNA (<400 
copies/ml) 


2)% with ALT 
normalisation  


3)% with HBeAg 
loss  


4)% with HBeAg 
seroconversion  


 


 


No 
details. 
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voice 
randomization 
system (which 
was stratified 
by centre) 


 


ETV 
0.1mgr/
day 
which 
were 
not 
include
d in the 
review 
as they 
used 
lower 
doses 
that the 
one 
recomm
ended) 


 


 


Exclusion: Patients coinfected with hepatitis C virus, 
delta virus, or human immunodeficiency virus, had 
another form of liver disease or liver transplant, had 
received immunomodulatory therapy within 24 weeks 
before randomization, or had received antiviral 
therapy with nucleosided or nucleotide analogues 
other than lamivudine for more than 4 weeks. For 
women of childbearing potential, pregnancy was also 
an exclusion criterion.  


 


Baseline characteristics 


 Switching from LAM 
to ETV (1 mgr/day) 
(N=42) 


Continuing LAM 
(N=45) 


Median age 
(range) 


48 (13) 48 (15) 


Mean weight 
(SD), kg 


77 (15) 77 (20) 


Sex (% men) 39 (93%) 34 (76%) 


HBeAg positive 27 (64%) 32 (71%) 


Mean (SD) 
serum HBV 
DNA, log10 
copies/ml 


2.48 (0.98) 2.41 (0.87) 


Mean serum 
ALT (SD), U/L 


141 (186) 110 (97) 


LAM reistance 
substitution, n 
(%) 


38 (90%) 39 (87%) 


HBV genotype 


-D 


 


-14 (33%) 


 


-14 (31%) 


2 by week 
24 (AE/lab 
abnormality)
; further 1 
by week 48 
(adverse 
event) 


2 by week 
24 (lost to 
follow up); 
further 16 
by week 48 
(14 
insufficient 
response 
withdrawn 
according to 
protocol – 
could have 
open label 
entecavir 
plus 
lamivudine, 
or treated at 
physician’s 
discretion) 
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-A 


- C 


-B 


-other 


-13 (31%) 


-8 (19%) 


-5 (12%) 


-2 (4%) 


-18 (40%) 


-8 (18%) 


-5 (11%) 


-0 (0%) 
 


 


Effect size  


 


Post-treatment (after 24 weeks blinded 
treatment) 


Switching from LAM to ETV (1 mg/day) (N=39*) Continuing LAM (N=27*) p value 


Log reduction of HBV DNA 4.21 (0.26) 0.95 (0.25) p<0.001 


% with undetectable HBV DNA by bDNA 
assay (<0.7MEq/mL) 


33/40 6/43 p<0.001 


Incidence of resistance - -  


% with ALT normalisation (of those with 
abnormal baseline) 


11/28 7/33 -- 


% with HBeAg loss  - - -- 


% with HBeAg seroconversion - -  


% with HBsAg loss and/or seroconversion - - -- 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


- - -- 


* It refers to number of people completed and not randomized 


 


 


Authors’ conclusion:.In HBeAg positive and negative lamivudine refractroy patients, treatment with entecavir 1mg daily was well tolerated and resulted in significant 
reductions in HBV DNA levels and normalization of alanine aminotransferase levels.  


 


Notes: The majority of viral samples (87%) had evidence of lamivudine resistance associated substitutions at study entry.  
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Switching from lamivudine to telbivudine versus continuing lamivudine 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Safadi 
2011  


 RCT  


 


 


Multicentre 
(40 centres)  


 


Randomised 
using 
interactive 
voice 
recognition 
system 


Double blind 


 


ITT used  


 


Sample size 
240  
required to 
provide 
>90% power 
to detect a 1 
log10 


copies/mL 
increment in 
HBV DNA 


 N= 246 


 


 


Chronic hepatitis B patients who exhibited persistent 
viraemia under lamivudine therapy. 


 


HBeAg (+) and HBeAg (-) patients. 


 


Inclusion: Male and female adult chronic hepatitis B 
patients (ages 18-70 years) with HBeAg positive or 
HBeAg negative compensated liver disease. Key 
inclusion criteria were prior lamivudine therapy for 
12-52 weeks, serum HBV DNA >3 log 10 copies/ml 
and serum ALT <10 times the upper limit of normal.  


 


Exclusion:  


Patients were excluded if they had co-infection with 
hepatitis C, D or HIV; evidence of hepatic 
decompensation, pancreatitis or HCC; previous 
treatment for chronic hepatitis  with nucleos(t)ide 
analogues except lamivudine; treatment with 
interferon-α or other immunomodulators within the 
past 12 months; other forms of liver disease; serum 
creatinine level ≥1.5 mg/dl; prothrombin time >3s; 
serum albumin level <3.3 g/dl; or total bilirubin level 
≥2 mg/dl. Eligible patients with a serum α-feto 
protein >50 ng/ml required exclusion owing to the 
possibility of underlying HCC.  


 


 


  Switch to 
Telbivudine 
600 mg/day 
for 52 weeks. 


(n=122)  


 


[all patients 
previously 
treated with 
lamivudine for 
12-52 weeks] 


 


Loss to follow 
up/reasons: 
n=6 [n=2 non-
compliance, 
n=1 adverse 
events, n=3 
patient 
request]; 116 
completed 


 


Continue 
lamivudine 
treatment 
100 mg/day 
for 52 weeks 
(n=124) 


 [all patients 
previously 
treated with 
lamivudine 
for 12-52 
weeks] 


 


 


Loss to 
follow 
up/reasons: 
n=8 [n=1 
due to 
adverse 
events, n=6 
patient 
request, n=1 
death] 116 
completed 


 


Weeks  
24 and 
52 on 
treatme
nt, no 
follow 
up 


Log reduction in 
serum HBV 
DNA levels 
from baseline 
(log 10 
copies/ml); % 
patients with  
undetectable 
HBV DNA by 
PCR (lower limit 
of detection 
<300 
copies/mL); ALT 
normalisation; 
HBeAg loss; 
HBeAg 
seroconversion; 
virological 
breakthrough; 
adverse events; 
genotypic 
resistance  


 


 


Novartis 
Pharma  
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reduction 
with a drop 
out rate of 
10% 


 


 


Baseline characteristics 


 Switch to 
Telbivudine 
600 mg/day. 


(n=122)  


Continue 
lamivudine 
100 mg/day 
(n=124) 


age mean (SE) 35.5 (1.0) 37.3 (1.0) 


weight  mean 
(SE), kg 


71.2 (1.5) 71.5 (1.24) 


Sex (% men) 90 (74) 96 (77) 


HBeAg status  


HBeAg positive 


HBeAg negative 


 


81 (66) 


41 (34) 


 


81 (65) 


43 (35) 


 


Median serum 
HBV DNA , log10 
copies/ml 


5.0 5.3 


 serum ALT 
mean (SE), IU/L 


68.5 (7.1) 57.7 (4.8) 


Duration of prior 
lamivudine 
therapy (years) 
mean (SE)  


0.6 (0.03) 0.5 (0.03) 


Caucasian 


Asian 


Korean 


African/African-
American 


Middle 
Eastern/Indian 


Other 


15 (12) 


75 (61) 


55 (68) 


13 (16) 


0 


 


25 (20) 


7 (6) 


13 (10) 


76 (61) 


63 (80) 


12 (15) 


2 (2) 


 


29 (23) 


4 (3) 
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Effect size 


 


 


Outcomes- week 52 (ITT last observation carried 
forward) 


Switch to Telbivudine 600 mg/day. 


(n=122) 


Continue lamivudine treatment 
100 mg/day (n=124) 


Comparison 


Log reduction of HBV DNA (log 10 copies/ml)[mean 
(SE)] 


-1.5 (0.28) -0.1 (0.31) p<0.001 


Undetectable HBV DNA (<300 copies/mL) - n/N (%) 


HBeAg positive 


HBeAg negative 


56/121 


28/81 


28/40 


 


38/124 


12/82 


26/42 


p=0.005 


Incidence of resistance Not reported Not reported  


 ALT normalisation- n/N (%) 32/53 (60) 27/53 (51) p=0.202 


 HBeAg loss -n/N (%) 15/81 (19) 11/81 (14) p=0.277 


 HBeAg seroconversion- n/N (%) 12/81 (15) 8/81 (10) p=0.095 


Virological breakthrough 


All patients 


Patients with wild type HBV at screening 


 


18/122 


13/101 


 


20/124 


19/106 


 


NS 


Genotypic resistance 


All patients 


Patients with wild type HBV at screening 


 


15/101 (15/18 with breakthrough) 


12/101 


 


13/124 (13/20 with breakthrough) 


13/106 


NS 


% withdrawn due to adverse events 1/122 1/124 


 


Authors’ conclusion: 


Early (≤ 24 weeks) switch to Telbivudine improved virological outcomes in chronic hepatitis B patients with persistent viral replication under lamivudine treatment.  


 


Notes:  
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Switching from lamivudine alone to combination treatment of lamivudine plus adefovir versus switching from lamivudine to entecavir 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Ryu 2010  Unblinded 
RCT in Korea 


 


-no details 
on 
randomizati
on method 
or allocation 
concealment 


 


 N= 92 


 


 


Lamivudine resistant 


 


Inclusion: Patients older than 16 years who had 
received lamivudine treatment for at least 6 months, 
had a serum HBV DNA ≥10


5
 copies/ml as detected by 


PCR, and were confirmed to have the YMDD 
mututation.  


Exclusion: Decompensated cirrhosis (history of ascites, 
encephalopathy, varices, serum total bilirubin >2.5 
mg/dl, serum albumin <3 mg/dl, or prothrombin 
time>3 sec longer than normal, serum creatinine level 
>1.5 mg/dl, previous antiviral treatment other than 
lamivudine, treatment with immunomodulatory 
drugs, current corticosteroid usage, coinfection with 
hepatitis C or HIV, serious concurrent medical illness, 
evidence of HCC or prior organ transplantation, and 
poor compliance.  


 


Baseline characteristics 


 Switching from 
lamivudine to 
lamivudine plus 
adefovir (n=47) 


Switching from 
lamivudine to 
entecavir (n=45) 


 


Median age 
(range) 


47 (20-68) 41 (21-60) 


HBeAg positive 39 (83%) 42 (93.3%) 


Sex (% men) 34 (72.3%) 38 (84.4%) 


Median serum 7.61 (5.19-9.49) 7.1 (5.43-9.47) 


Switching 
from 
lamivudine 
to 
lamivudine 
100mg plus 
adefovir 
10mg (n=47) 


 


Total 
duration of 
treatment: 
mean 12 
months 


 


Loss to 
follow 
up/reasons: 
no 
information 
provided 


 


Switching 
from 
lamivudine 
to entecavir 
1mg (n=45) 


 


 


Total 
duration of 
treatment: 
mean 15 
months 


 


Loss to 
follow 
up/reasons: 
no 
information 
provided 


12 
months 
of 
treatme
nt; no 
follow 
up  


1) Log 
reduction of 
HBV DNA  


2) % with  
undetectable 
HBV DNA (<300 
cpoies/mL by 
PCR) 


3)% with ALT 
normalisation  


4)% with HBeAg 
loss  


5)% with HBeAg 
seroconversion  


6)  Virological 
breakthrough 


7) Incidence of 
resistance  


 


Good 
Health 
R&D 
Project 
Ministry 
of 
Health 
and 
Welfare
, 
Republi
c of 
Korea 
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HBV DNA 
(range), log10 
copies/ml 


Median serum 
ALT (range), 
U/L 


143 (26-1096) 102 (17-677) 


Genotype C 100% 100% 


YMDD 
mutations 


47(100%) 45 (100%) 


Median (range) 
prior duration 
LAM treatment 
(months) 


27 (9-108) 27 (9-81) 


Cirrhosis n (%) 9 (19.1) 11 (24.4) 
 


 


Effect size  


 


Post-treatment (end of 12 months) Switching from lamivudine to lamivudine 
plus adefovir (n=47) 


Switching from lamivudine to 
entecavir (n=45) 


p value 


Log reduction of HBV DNA, mean (SD) 3.8 (1.12) 2.72 (1.32) <0.001 


% with undetectable HBV DNA (<300 
copies/ml) 


18/47 (38.3%) 11/45 (24.4%) 0.182 


Incidence of resistance 0/47  2/45 (4.4%) - 


% with ALT normalisation  39/41 (95.1%) 36/40 (90%) 0.432 


% with HBeAg loss  4/39 (10.3%) 2/42 (4.8) 0.421 


% with HBeAg seroconversion 2/39 (5.1%) 1/42 (2.4%) 0.606 


Virological breakthrough n (%) 1 (2.1) 5 (11.1) 0.107 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


- - -- 


% withdrawn due to adverse events not stated  
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Authors’ conclusion: Compared with switching to ETV monotherapy, adefovir added to lamivudine therapy was more effective at reducing the viral load in patietns with 
LAM resistance, and the baseline HBV DNA and ALT levels were independent predictors of the virologic response. 


 


Notes:  


 


 


 


Switching from lamivudine plus adefovir to entecavir plus adefovir versus continuing lamivudine plus adefovir 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Lim 2012 RCT  


 


randomization 
method: 
simple 
randomisation 
using block 
size of 6 by 
independent 
statistician  


 


 allocation 
concealment: 
adequate 


 


open label 


 


 N=90 


 


 


Inclusion: men and women aged 16-75 years; 
HBsAg positive for at least 6 months and 
positive or negative for HBeAg; confirmed 
mutations conferring resistance to lamivudine; 
serum HBV DNA >2000 IU/mL after combination 
treatment with LAM (100mg/day) plus ADV 
(10mg/day) for at least 6 months; well-
preserved liver function (Child-Pugh-Turcotte 
score ≤6); no history of ascites, variceal bleeding 
or encephalopathy.  


Exclusion: previous or current hepatocellular 
carcinoma; prior antiviral treatment other than 
LAM and/or ADV, coinfected with hepatitis C, D 
or HIV, creatinine >1.5mg/dL, concurrent 
systemic corticosteroids or othe 
rimmunosuppressants, history of alcohol or 
substance abuse, pregnant, breast-feeding or 
planning pregnancy, other concurrent liver 


Switching 
from 
lamivudine + 
adefovir to 
entecavir 
1mg daily 
orally + 
adefovir 
10mg daily 
orally (ETV + 
ADV group) 
(n=45) 


 


Total 
duration of 
treatment: 
52 weeks 


 


Continuing 
on 
lamivudine 
100mg daily 
orally + 
adefovir 
10mg daily 
orally (LAM + 
ADV group) 
(n=45) 


 


Total 
duration of 
treatment: 
52 weeks 


 


Loss to 


52 weeks 
treatment; 
no follow 
up  


Primary: 
virologic 
response (HBV 
DNA 
<60IU/mL) at 
week 52 


 


Secondary: 
changes in 
serum HBV 
DNA, normal 
ALT, HBeAg 
loss, resistance 
mutations to 
ADV and ETV 
at week 52 


Bristol-
Myers 
Squibb 
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single centre 
in South Korea 


 


sample size 
calculation: 45 
patients per 
group had 
85% power to 
detect a 33% 
success rate 
for LAM + ADV 
versus 65% for 
ETV + ADV 
with p=0.05 
and a drop 
out rate of 5% 


 


disease, prior organ transplantation, history of 
malignancy within 3 years 


 


Baseline characteristics 


 ETV + 
ADV 
group 
(n=45) 


LAM + 
ADV 
group) 
(n=45) 


Mean (SD) age 
years 


44.9 
(11.4) 


48.8 
(11.4) 


HBeAg positive n 
(%) 


39 (86.7) 41 (91.1) 


Sex n (%) men 33 (73.3) 34 (75.6) 


Median serum HBV 
DNA (IQR), log10 
copies/ml 


4.40 
(3.59-
5.18) 


4.60 
(3.93-
5.25) 


Median serum ALT 
(IQR), IU/L 


28 (19-
40) 


33 (25-47) 


Cirrhosis n (%) 14 (31.1) 13 (28.9) 


Median (IQR) 
duration of prior 
LAM + ADV therapy 
(months) 


12 (7-39) 17 (6-37) 


LAM resistance 
mutations n (%) 


45 (100) 45 (100) 


ADV resistance 
mutations n (%) 


7 (15.6) 12 (26.7) 


 


Loss to follow 
up/reasons: 0 


follow 
up/reasons: 
0 


 


Effect size  


 


Post-treatment (52 weeks) ETV + ADV group (n=45) LAM + ADV group (n=45) Comparison 
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Reduction of HBV DNA, mean (SD) log 10 IU/mL 2.24 (1.30) 0.64 (0.83) p<0.001 


% with undetectable HBV DNA (<60 IU/ml) 13/45 (28.9%) 2/45 (4.4%) p=0.004 


Virological breakthrough 0/45 1/45  


Resistance mutation to ADV or ETV n (%) 3 (6.7) 15 (33.3%) p=0.003 


% with ALT normalisation  26/45 (57.8) 20/45 (44.4) NS 


% with HBeAg loss  2/39 (5.1) 0/41 (0) NS 


% with HBeAg seroconversion 0 0  


Quality of life measures (EQ-5, SF-35, liver disease specific) not reported not reported  


% withdrawn due to adverse events none  


 


Authors’ conclusion: Entecavir plus adefovir combination therapy provides superior virologic response and favourable resistance profiles compared with the continuing 
lamivudine plus adefovir combination in patients with lamivudine-resistant HBV who fail to respond to lamivudine plus adefovir combination therapy. 


 


 


 


 


 


 


 


E.6.3.6 HBeAg negative patients with chronic hep B responders to previous treatment with lamivudine 


Switching from lamivudine to entecavir versus continuing lamivudine 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Intervent
ion Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 
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Matsuura 
2011  


 RCT  


 


RCT  of 
lamivudine 
to entecavir 
switching in 
chronic 
hepatitis B 
responders.  


 


Setting: 
Multicentre 
(11 
institutions 
in Japan)  


 


No details of 
randomisati
on. 


 


Allocation 
concealment 
unclear. 


 


Blinding not 
reported. 


 


completers 
analysed 


 


 


 


 


 N= 27  


 


 


Adult patients treated with lamivudine for more than 3 
years (median 50 months, range 36-106 months), who 
showed HBV DNA of less than 2.6 log copies/ml at entry. 


 


Majority HBeAg (-). 


  


Inclusion:  


Before starting lamivudine administration, all patients 
were positive for hepatitis B surface antigen (HBsAg) in 
serum, abnormal ALT, detectable for HBV DNA, and were 
not infected with hepatitis C and HIV.  


 


Exclusion:  


Patients diagnosed with alcoholism, primary biliary 
cirrhosis or autoimmune hepatitis were excluded.  


 


 


Baseline characteristics 


Completers Lamivudine 
(n=15) 


 


Entecavir  
(n=11) 


 


p-value  


 age (yrs) mean 
±SD 


53±7 57±7 Not 
significant  


men 10 6 Not 
significant  


Prior duration 
of lamivudine 
administration 
(months) 


59±23 55±18 Not 
significant  


HBeAg positive 
n (%) 


1(6%) 1 (8%) Not 
significant 


ALT ( IU/L) 33±29 28±22 Not 


Switching 
to 
Entecavir 
0.5 
mg/day 
(n=12) 
[switchin
g to 
entecavir 
group] 


 


 


Duration 
of 
treatmen
t in this 
study: 2 
years  


Loss to 
follow 
up/reaso
ns: n=1 


Drop-out 
due to 
skin rash 
side-
effect 


 


 


Lamivudine 
100mg/day 
(n=15) 
[lamivudine 
continued 
group] 


 


 


Duration of 
treatment in 
this study: 2 
years  


Loss to 
follow 
up/reasons: 
no loss to 
follow-up 


 


Mean 
follow-
up 24±3 
months 
(on 
treatme
nt) 


Primary: viral 
breakthrough 
(VBT) or 
breakthrough 
hepatitis (BTH) 
Incidence of 
resistance 


% patients with  
undetectable 
HBV DNA by 
Amplicor HBV 
Monitor (lower 
limit of 
detection <2.6 
log copies/ml) 
or COBAS 
AmpliPrep-
COBAS TaqMan 
HBV test (lower 
limit of 
detection 2.1 
log copies/mL) 


Grant-
in-aid 
from 
the 
Ministry 
of 
Educati
on, 
Culture, 
Sports, 
Science 
and 
Technol
ogy. 
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 mean ±SD significant  


 


There was no difference in sex, age, duration of 
lamivudine administration and ALT level between the two 
groups.  


 


 


Effect size  


 


Outcomes- Mean treatment period 24±3 months Switching to ETV (n=11)  Continuing LAM (n=15)  p value 


 


Breakthrough hepatitis 0 0 
 


Virological breakthrough 0/11 6/15 Not reported 


Incidence of resistance  0/11 6/15 0.02 


 


Undetectable HBV DNA (<2.6 log copies/ml) 5/11 5/15 Not reported 


 


 


Authors’ conclusion:  


In patients treated with lamivudine for more than 3 years maintaining HBV DNA less than 2.6 log copies/ml, switching treatment to entecavir is recommended at least 
during the 2 years follow-up period. 


 


 


Notes:  
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E.6.3.7 HBeAg negative patients with CHB previously treated with entecavir and undetectable HBV DNA 


Switching from entecavir to lamivudine alone versus continuing entecavir 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 
Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Fung 2011  A prospective 
RCT in Hong 
Kong  


 


-
randomization 
method using 
computer 
generated 
numbers 


- blinding 
unclear 


-allocation 


 N= 50 


 


 


Inclusion: Patients previously treated with 
entecavir 0.5mg for at least 6 months and 
undetectable HBV DNA (<60 copies/ml) and 
normal alanine aminotransferase (ALT) after 
initital ETV treatment. 


 


Exclusion: Elevated ALT or detectable viral 
load ; evidence of hepatocellular carcinoma 
or history of decompensated liver cirrhosis. 


 


Baseline characteristics 


 Switching 
from 


Continuing 
entecavir 


Switching 
from 
entecavir to 
lamivudine 
100mg daily 
(n=25)  


Protocol 
stated that 
patients 
were to be 
switched 
back to 
entecavir 


 


Continuing 
entecavir 
0.5mg daily 
(n=25) 


Total 
duration of 
treatment: 
96 weeks 


 


Loss to 
follow 
up/reasons: 


96 weeks 
on 
treatment; 
no follow 
ups 


Primary: 
virological 
rebound 


 


Secondary: 
drug-resistant 
mutation; 
biochemical 
flare 


 


 % with  
undetectable 
HBV DNA by 


 Lamivudine 
supplied by 
GlaxoSmithKline  
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concealment 
inadequate 


 


Sample size: 
38 patients 
required for a 
two-sided 
significance 
level of 0.05 
and a power 
of 80% to 
detect a 
difference 
between the 
resistance 
rates at 2 
years of 1% 
with entecavir 
and 35% with 
lamivudine 


 


entecavir to 
lamivudine 
(n=25) 


(n=25) 


Median 
age 
(range) 


50 (22-62) 49 (23-56) 


Cirrhosis 
(%) 


1 (4%) 3 (12%) 


Sex (% 
men) 


16 (64%) 20 (80%) 


Median 
serum 
HBV DNA 
(range), l 
copies/ml 


<60  <60 


Median 
serum 
ALT 
(range), 
U/L 


22 (13-38) 27 (12-45) 


HBeAg 
postivie  


4 (16%) 5 (20%) 


Length of 
prior ETV 
(months) 


13 (6-25) 11 (6-24) 


Duration 
of prior 
entecavir 
(months)  


13 (6-25) 11 (6-24) 


 


0.5mg if 
evidence of 
virological 
rebound 
[single HBV 
DNA level 
>100 
copies/mL 
[20IU/mL] or 
persistent 
HBV DNA 
levels 60-
100 
copies/mL 
[12-20 
IU/mL] on 3 
consecutive 
samples 
taken 2 
weeks apart] 
with 
lamivudine:  


 


Total 
duration of 
treatment: 
96 weeks  


 


 


0; no 
rebound 


Cobas 
TaqMan 
(lower limit of 
detection 60 
copies/mL 
[12IU/mL]) 


 % with ALT 
normalisation 
(<53 U/L for 
males and <31 
U/L for 
females) 


 


 


Effect size  


 


Post-treatment (end of 96 weeks Switching from entecavir to lamivudine Continuing entecavir (n=25) p value 
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treatment) (n=20) 


Virological rebound 6 had rebound (4 switched to entecavir; 1 
continued on lam; 1 had adefovir added) 


  


Log reduction of HBV DNA - - -- 


% with undetectable HBV DNA (<100 
copies/ml) 


19/25 25/25 -- 


Incidence of resistance 3/20 0/25  


% with ALT normalisation  20/20 25/25 -- 


% with HBeAg loss and/or seroconversion - - -- 


% with HBsAg loss and/or seroconversion - - -- 


Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


- - -- 


 


 


- 


Authors’ conclusion: Sequential therapy using entecavir followed by lamivudine resulted in virological rebound in 24% of patients after 96 weeks. Prior optimal viral 
suppresion with entecavir did not confer any significant advantage in patients who switched to lamivudine.  


 


Notes: There sample size was calculated at 38 using a 2-sided significance level of 0.05, a desired power of 0.80 and an estimated entecavir and lamivudine resistance 
rate at 2 years of 1% and 35% respectively. There were no new symptoms and no serious adverse events in either arm to 96 weeks of follow up. 
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E.6.4 Sequential treatment for children with CHB 


E.6.4.1 Interferon alpha (6 months) vs sequential treatment of lamivudine alone (2 months) followed by interferon alpha plus lamivudine (6 months) followed 
by lamivudine alone (4 months) 


See below (Dikici 2004; three-armed trial) 


E.6.4.2 Interferon alpha vs sequential treatment of interferon alpha plus lamivudine (6 months) followed by lamivudine alone (6 months) 


E.6.4.3 See below (Dikici 2004; three-armed trial) 


 


E.6.4.4 Switching from interferon alpha plus lamivudine (6 months) to lamivudine alone(6 months)  versus sequential treatment of lamivudine alone (2 
months) followed by interferon alpha plus lamivudine (6 months) followed by lamivudine alone (4 months) 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 
Intervent
ion Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Dikici 
2002  


 RCT- unclear 
blinding 


 


Randomisatio
n inadequate:  
the patients 
were 


 N=32 


 


 


Children with chronic hepatitis B infection aged between 
4 and 14 years. 


  


Inclusion: Inclusion criteria were the presence of 
hepatitis B surface antigen (HBsAg) in serum for at least 6 
months, presence of hepatitis B early antigen (HBeAg), 
absence of HBsAg antibody (anti-HBs), absence of HBeAg 


Group 1 
(n=17) 


INF-α 10 
MU/m


2
 


and 
lamivudin
e 4mg/kg 


Group 2 
(n=15) 


Lamivudine 
4mg/kg 
(max 100 
mg) was 
started 


End of 
12 
months 
and 18 
months 
of 
treatme


Complete 
response at the 
end of therapy: 
HBeAg/anti-
HBe 
seroconversion, 
clearance of 


 


Not 
reporte
d  
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randomly 
allocated to 
either study 
group 
consecutively 
but more than 
one child in 
the same 
family was 
gathered in 
the same 
group; no 
details of 
allocation 
concealment..  


 


Setting- 
Turkey  


antibody (anti-HBe), ALT values more than 1.5 times the 
normal upper limit (ULN:40 IU/L), presence of HBV DNA, 
histological evidence of chronic hepatitis on liver biopsy 
taken within 6 months of enrollment, no previous use of 
nucleoside analogues or INF-α for chronic HBV infection, 
absence of co-infection with hepatitis C virus, hepatitis D 
virus or HIV, decompensated cirrhosis, and no other 
causes of chronic liver diseases.  


 


Exclusion:  


Exclusion criteria were age less than 2 years, platelet 
count <150.000/mm


3
, leukocyte counts <3000/mm


3
 , 


haemoglobin levels below 10g/dl, existence of epilepsy 
or serious central nervous system diseases, psychiatric 
disorders, kidney insufficiency and hepatic 
decompensation.  


 


Baseline characteristics 


 Group 1 
(n=17) 


Group 2 


(n=15) 


p-value 


Mean age 
(years) 


8.7±2 7.9±2 NS 


Sex (% 
female) 


18 13 NS 


HBV DNA 
1000-2000 
pg/ml >2000 
pg/ml 


 


2 


 


 


15 (88%) 


 


- 


 


 


15 (100%) 


NS 


 


 


 


NS 


Mean  (SD) 
serum ALT  
IU/L  


125±100 111±63 NS 


No. of pts 8 8 NS 


(max 100 
mg) given 
simultane
ously for 
6 
months. 
Then 
lamivudin
e alone 
continue
d for 6-12 
months.  


 


 


 


Total 
duration 
of 
treatmen
t: 12-18 
months  


 


Loss to 
follow 
up/reaso
ns: No 
loss to 
follow-up  


alone for the 
first 2 
months, 
with INF-α 
10 MU/m


2
 


added to 
lamivudine 
throughout 
the 
following 6 
months. 
Then IFN-α 
was stopped 
after 8 
months and 
lamivudine 
alone was 
continued 
for 4 
months. The 
same doses 
of 
lamivudine 
and INF-α 
were used in 
both groups.   


 


Total 
duration of 
treatment:1
2 months 


 


Loss to 
follow 
up/reasons: 


nt; 6 
motnhs 
follow 
up 
afterwa
rds  


HBV DNA and 
normalization 
of ALT. 
Sustained 
response = 
same criteria 6 
months after 
end of 
treatment 
clearance of 
HBsAg 


clearance of 
HBeAg 


seroconversion 
to anti-HBs 


seroconversion 
to anti-HBe 


normalisation 
of ALT (IU/ml) 
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with ALT 
>100 


Mean (SD) 
HAI 


6.5 (2.4) 7.1 (2.7) NS 


 


There were no significant differences between the two 
groups in for any of the baseline characteristics.  


No loss to 
follow-up 


 


Effect size  


 INF-α and lamivudine 6 months 
then lamivudine alone 6-12 
months (n= 17) 


Lamivudine alone 2 months then INF-α 
+ lamivudine for 6 months then 
lamivudine alone for 4 months (n=15) 


p value 


Log reduction of HBV DNA Not reported Not reported Not reported  


% with undetectable HBV DNA at end of therapy 16/17 14/15 Not reported 


% with undetectable HBV DNA 6 months after end of therapy 16/17 12/15 Not reported 


Incidence of resistance Not reported Not reported Not reported 


ALT normalisation at end of therapy n (%) 14/17 (82%) 11/15 (73%) NS  


ALT normalisation 6 months after end of therapy 14/17 (82%) 10/15 (67%) NS 


Mean (SD) ALT IU/L at 12 months 28±8 (p<0.05 vs. baseline) 35±2 (p<0.05 vs. baseline) NS 


Mean (SD) ALT IU/L at 18 months 36±37 (p<0.05 vs. baseline) 34±2 (p<0.05 vs. baseline) NS 


Clearance of HBsAg, n (%) at 12 months 4 (23) 3 (20) NS 


Clearance of HBsAg, n (%) at 18 months 4 (23) 3 (20) NS 


Clearance of HBeAg, n (%) at 12 months 11 (65) 9 (60) Not reported 


Clearance of HBeAg, n (%) at 18 months 11 (65) 8 (53) Not reported 


Seroconversion to anti-HBs, n (%) at 12 months 3 (17) 2 (13) NS 


Seroconversion to anti-HBs, n (%) at 18 months 3 (17) 2 (13) NS 


Seroconversion to anti-HBe, n (%) at 12 months 8 (47) 6 (40) Not reported 


Seroconversion to anti-HBe, n (%) at 18 months 8 (47) 7 (46) Not reported 


Complete response at the end of therapy: HBeAg/anti-HBe 
seroconversion, clearance of HBV DNA and normalization of 


8/17 (47%) 6/15 (40%) NS 
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ALT. 


Sustained response 6 months after the end of therapy: 
HBeAg/anti-HBe seroconversion, clearance of HBV DNA and 
normalization of ALT. 


8/17 (47%) 7/15 (46%) NS 


Quality of life measures (EQ-5, SF-35, liver disease specific) Not reported Not reported Not reported 


% withdrawn due to adverse events Not reported Not reported 


 


Notes:  


Patients tolerated the treatment well. Therapy did not have to be discontinued because of common mild side effects including influenza like symptoms, weakness and 
gastrointestinal symptoms. None of the children developed hyperamilazemia or unexpected biochemical changes. No child developed severe neutropenia, 
thrombocytopenia or any other complication of bone marrow suppression.Authors’ conclusion: Comparison of two different combination regimens disclosed similar 
results in the normalisation of ALT, clearance of HBeAg and HBV DNA and seroconversion to anti-HBe. However, the most beneficial combination of lamivudine and 
IFN- α treatment modalities needs to be further investigated.  


  


 


 


Reference Study type 


Number 
of 
patient
s 


Patient characteristics 


 
Interventio
n 


Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Dikici 
2004  


 RCT- unclear 
blinding 


 


Multi-centre 
study in 
Turkey (11 
centres) 


 


No details of 
randomisatio
n and 


 N=182 


 


 


Children with Chronic hepatitis B aged between 3 and 
15 years 


 


Inclusion:  


Inclusion criteria included the presence of HBsAg in 
serum for at least 6 months; presence of HBeAg; 
absence of hepatitis Be antibody (anti-HBe); ALT 
values more than 1.5 fold the normal upper limit (40 
IU/L); presence of HBV DNA and histological evidence 
of chronic hepatitis on liver biopsy taken within 6 
months of enrollment; no previous use of nucleoside 


Group 1: 
IFN-α 2b 
(10MU/m


2
)  


thrice 
weekly 
(n=62) 


 


Total 
duration of 
treatment: 6 
months 


Group 2: 


IFN-α (5 
MU/m


2
) 


three times 
a week for 
6 months + 
lamivudine 
(4 mg/kg, 
maximum 
100 
mg/day) for 
6 months 


6 or 12 
months 
treatmen
t plus 
follow up 
to a total 
of 24 
months 


Clearance of 
HBeAg 


HBeAg 
seroconversion 
- 


ALT 
normalisation 


Clearance of 
HBV DNA  


Clearance of 
HBsAg and  


 


Not 
reporte
d 
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allocation 
concealment.  


 


 


 


analogues or IFN-α for chronic HBV infection; absence 
of co-infection with hepatitis C virus; hepatitis delta 
virus or HIV; absence of decompensated cirrhosis and 
any other causes of chronic liver disease.  


 


Exclusion:  


Exclusion criteria were age <2 years; platelet count 
<150000 /mm


3
; haemoglobin level <10 g/dl; existence 


of epilepsy or serious central nervous system diseases; 
psychiatric disorders; kidney insufficiency or hepatic 
decompensation.  


 


Baseline characteristics 


 Group 1: 
IFN-α 
(n=62) 


Group 2: 
IFN-α+ 
lamivudine 
(n=60) 


Group 3: 
IFN-α+ 
Lamivudin
e (n=60) 


Mean±SD  
age  


7.4±3.8 8.8±3.7 10.5±9.0 


Sex (% 
male) 


58 55 70 


Mean ± 
SD serum 
ALT  


(IU/L) 


109.2±93.
6 


101.7±53.
7 


103.1±68.9 


Mean 
(SD) HAI  


9.0 (3.1) 8.0 (3.0) 7.6 (2.5) 


HAI (n):  


Mild (5-8 
points) 


Moderat
e (9-12) 


Severe 


 


13 


 


10 


 


 


12 


 


13 


 


 


16 


 


13 


 


 


Loss to 
follow 
up/reasons: 


not 
reported 


followed by 
lamivudine 
alone for 6 
months 
(n=60). 
Total 
treatment 
time 12 
months 


 


Group 3: 
Lamivudine 
(4 mg/kg, 
maximum 
100 
mg/day)  
was started 
alone for 
the first 2 
months and 
IFN was 
added to 
lamivudine 
for 6 
months, 
then IFN 
was 
stopped at 
8 months 
and 
lamivudine 
alone was 
continued 
for 4 
months). 
(n=60) 


seroconversion 
of anti HBs % 


Complete 
response at the 
end of therapy: 
HBeAg/anti-
HBe 
seroconversion
, clearance of 
HBV DNA and 
normalization 
of ALT. 
Sustained 
response = 
same criteria 6 
months after 
end of 
treatment  
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(13-18) 39 29 31 


 


There were no significant differences between the 
treatment groups for baseline characteristics.  


Total 
duration of 
treatment: 
12 months  


Loss to 
follow 
up/reasons: 


not 
reported 


 


Effect size  


Post-treatment (end of treatment)  Group 1: IFN-α for 6 months 
(n=62) 


Group 2: IFN-α+ 
lamivudine for 6 months 
followed by lamivudine 
alone for 6 months 
(n=60) 


Group 3: Lamivudine for 2 
months then LAM plus IFN for 
6 months, then lamivudine 
alone for 4 months (n=60) 


p value 


Log reduction of HBV DNA Not reported Not reported Not reported Not reported 


Undetectable HBV DNA n (%) 21/62 (33.8%) 53/60 (87.7%) 56/60 (93.5%) reported<0.05 
between group 1 and 
the others; group 2 
and 3 NS 


Incidence of resistance Not reported Not reported Not reported Not reported 


Mean (SD) ALT IU/L 82 (111) (p=0.046 vs. group 
2 and p=0.002 vs. group 3) 


38 (41) (NS vs. group 3) 29 (16) p<0.05 


% with ALT normalisation  Not reported Not reported Not reported Not reported 


HBeAg seroconversion n (%) 14/62 (22.5%) 26/60 (44%) 21/60 (35%) NS 


HBeAg loss n (%) 16/62 (25%) 31/60 (51.7%) 26/60 (43.3%) Not reported 


Clearance of HBsAg and seroconversion of anti-
HBs % 


3/62 (4.8%) 7/60 (11.8%) 5/60 (8.4%) NS 


Complete response at the end of therapy: 
HBeAg/anti-HBe seroconversion, clearance of 
HBV DNA and normalization of ALT. 


14/62 (22.5%) 26/60 (44%) 21/60 (35%) NS 
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Quality of life measures (EQ-5, SF-35, liver 
disease specific) 


Not reported Not reported Not reported Not reported 


% withdrawn due to adverse events Not reported Not reported Not reported Not reported 


 


 


Follow up  Group 1: IFN-α for 
6 months (n=62) 


Group 2: IFN-α+ 
lamivudine for 6 
months followed by 
lamivudine alone for 6 
months (n=60) 


Group 3: Lamivudine for 2 
months then LAM plus IFN 
for 6 months, then 
lamivudine alone for 4 
months (n=60) 


p value 


Log reduction of HBV DNA Not reported Not reported Not reported Not reported 


Undetectable HBV DNA (6 months after end of treatment) 28/62 (45.7%) 53/60 (87.7%) 52/60 (87%)  Group 1 less than 
groups 2 or 3; 
group 2 and 3 NS 


Undetectable HBV DNA (12 months after end of treatment) 38/62 (61.5%) 51/60 (85.7%) 43/60 (70.9%) Not reported 


Incidence of resistance Not reported Not reported Not reported Not reported 


% with ALT normalisation (12 months after completion of 
therapy) 


30/62 (48%) 
(month 18) 


47/60 (79%) (month 
24) 


47/60 (78%) (month 24) Group 1 less than 
groups 2 or 3 at 12 
months after end of 
treatment; NS 
when Group 1 also 
reached month 24 


HBeAg seroconversion (6 months after end of treatment) 18/62 (28.3%) 29/60 (49%) 21/60 (35%) NS 


HBeAg seroconversion (12 months after end of treatment) 20/62 (32.6%) 28/60 (46.9%) 21/60 (34.4%) NS 


HBeAg loss (6 months after completion of therapy) 22/62 (35%) 29/60 (49%) 25/60 (41.1%) NS 


HBeAg loss (12 months after completion of therapy) 29/62 (47%) 32/60 (53%) 21/60 (34.4%) NS 


Clearance of HBsAg and seroconversion of anti-HBs % Not reported Not reported Not reported NS  


Sustained response 6 months after the end of therapy: 
HBeAg/anti-HBe seroconversion, clearance of HBV DNA and 
normalization of ALT. 


18/62 (28.3%) 29/60 (49%) 21/60 (35%) NS 


Quality of life measures (EQ-5, SF-35, liver disease specific) Not reported Not reported Not reported Not reported 
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% withdrawn due to adverse events Not reported Not reported Not reported Not reported 


 


 


Adverse effects: 


Patients tolerated the treatment well. Therapy was not discontinued because of flu-like or gastrointestinal symptoms, which are the most common side-effects. Less 
common side-effects were myalgia, abdominal pain, fatigue, joint pain, weight loss and alopecia. These rare side-effects did not necessitate reducing the drug doses. No 
child developed severe neutropenia, thrombocytopenia or any other complication of bone marrow suppression.  


 


Authors’ conclusion:Although the ALT normalisation and HBV DNA clearance ratios of IFN plus LAM combination groups were better than the high dose IFN-α 
monotherapy group, no significant difference was found in the complete response ratios of all three groups.  


 


 


 


Lamivudine + interferon simultaneously for 6 months, then continuing Lamivudine (until seroconversion + 6 months, or to 24 months for breakthrough 
or nonresponse) versus Lamivudine for 2 months, then add interferon for 6 months (lamivudine continued until seroconversion + 6 months, or to 24 
months for breakthrough or nonresponse)  


 


Referenc
e Study type 


Numbe
r of 
patient
s 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Kansu 
2006  


 RCT- 
unclear 
blinding 


 


Multi-centre 
study in 
Turkey (11 
centres) 


 


 N=177 


 


 


Children with Chronic hepatitis B aged between 2 and 
18 years 


 


Inclusion:  


Inclusion criteria: HBsAg positive; HBeAg positive; HBV 
DNA >5pg/mL for more than 6 months; ALT values 
more than 1.5 fold the normal upper limit (40 IU/L); 
HAI ≥5.  


 


Group 1: 
Simultaneous 
group: 
lamivudine 
(3TC) (4 
mg/kg/day, 
maximum 100 
mg/day) plus 
IFN-α 2a 


Group 2: 


Consecutive 
group: 
lamivudine 
(3TC) (4 
mg/kg/day, 
maximum 
100 mg/day) 
for 2 


Up to a 
total of 
24 
months 


ALT 
normalisation 


HBeAg 
seroconversio
n  


Clearance of 
HBV DNA  


Complete 
response at 


 


Not 
reported 
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No details of 
randomisati
on and 
allocation 
concealment
.  


 


 


 


Exclusion:  


Exclusion criteria: any contraindication to IFN-α 2a 
therapy;  coninfection with HCV, hepatitis D virus or 
HIV, or any other liver disease; patients who had 
received IFN-α 2a within the year preceding the study. 


 


Baseline characteristics 


 Group 1 
(n=112): 


Group 2 
(n=65):  


p value 


Mean±SD  
age  


8.7 (3.5) 9.6 (3.8) NS 


Sex (% male) 68.7% 56.9% NS 


Naive (%) 67.8% 73.8% NS 


Mean ± SD 
serum ALT  


(IU/L) 


134.2 
(34.1) 


147.0 (45.3) NS 


Mean (SD) 
HAI  


7.4 (2.7) 7.1 (2.3) NS 


HBV DNA 
<200pg/mL 


13.4% 15.4% NS 


HBV DNA 
200-
2000pg/mL 


9.8% 18.5% NS 


HBV DNA 
>2000pg/mL 


76.8% 66.2% NS 


Duration of 
treatment: 


9-12 months 


 


13-18 


 


 


24/112 
(21.4%) 


27/112 


 


 


9/65 (13.8%) 


 


5/65 (7.7%) 


 


(9MU/m
2
) 


thrice weekly, 
both for 6 
months. Then 
3TC continued 
until 
seroconversio
n + 6 months, 
or for 24 
months for 
breakthrough 
or 
nonresponse 
(n=112). 


 


Total duration 
of treatment: 
9-24 months 


 


Loss to follow 
up/reasons: 


not reported 


months, 
then IFN-α 
2a (9 
MU/m


2
) 


three times 
a week for 6 
months.   


Then 3TC 
continued 
until 
seroconversi
on + 6 
months, or 
for 24 
months for 
breakthroug
h or 
nonresponse 
(n=65) 


 


Total 
treatment 
time 9-24 
months 


 


Loss to 
follow 
up/reasons: 


not reported 


the end of 
therapy: 
HBeAg/anti-
HBe 
seroconversio
n, clearance of 
HBV DNA and 
normalization 
of ALT. 
Breakthrough 
serum HBV 
DNA >5pg/mL 
on two 
successive 
determination
s after it had 
been 
undetectable, 
while still on 
treatment. 
Where 
available, 
YMDD 
mutations in 
patients with 
breakthrough. 
Relapse: 
reappearance 
of HBV DNA 
amd/or HBeAg 
after 
successful 
complete 
response 
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0
 


months 


19-24 
months 


(24.1%) 


61/112 
(54.4%) 


 


51/65 
(78.5%) 


 


There were no significant differences between the 
treatment groups for baseline characteristics.  


 


Effect size  


 


 Group 1 (n=112) Group 2 (n=65) p value 


12 months:    


ALT normalisation n (%) 90 (80.4) 47 (72.3) NS 


Anti-HBe seroconversion n (%) 61 (54.5) 15 (23.4) <0.01 


Undetectable HBV DNA n (%) 100 (89.3) 55 (84.4) NS 


Breakthrough n (%) 3 (2.6) 2 (3.1) NS 


18 months:    


ALT normalisation n (%) 88 (78.8) 49 (75.8) NS 


Anti-HBe seroconversion n (%) 67 (60.2) 26 (39.4) <0.05 


Undetectable HBV DNA n (%) 90 (80.7) 45 (69.7) NS 


Breakthrough n (%) 10 (8.9) 9 (13.8) NS 


24 months:     


ALT normalisation n (%) 92 (82.2) 44 (68.2) NS 


Anti-HBe seroconversion n (%) 64 (57.3) 21 (31.8) <0.05 


Undetectable HBV DNA n (%) 84 (74.7) 39 (59.1) NS 


Breakthrough n (%) 6 (5.3) 5 (7.6) NS 


Complete response n (%) 62/112 (55.3%) 18/65 (27.6%) <0.01 


Anti HBs positive n (%) 11/112 (9.8%) 4/65 (6.2%) NS 


YMDD (n) 9 2  
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Adverse effects: Flu-like syndrome was seen in all patients during the first 2-3 weeks of IFN-α 2a treatment. None of teh patients required dose reduction due to 
leucopenia or thrombocytopenia. No other adverse effect was observed. 


 


Authors’ conclusion: Simultaneous IFN-α 2a and 3TC yields a higher resxponse and earlier antiHBe seroconversion and viral clearance than consecutive combined 
therapy. Relapse rate is low. Predictors of response are high basal ALT and high HAI scores. 3TC can be administered for 24 months without any side effect and 
breakthrough rate is comparable with previous studies. 


 


 


 


 


 


E.6.5 Cirrhosis and liver decompensation 


E.6.5.1 Tenofovir (TDF) vs Tenofovir plus Emtricitabine (FTC) vs Entecavir (ETV) 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Liaw 
2011A 


RCT – phase II 


 


Randomisatio
nmethod: 
central, 
interactive 
voice 
response 
system. 


 N= 88 


 


 


 


Mixed population (>60% HBeAg negative) with 
decompensated liver disease 


 


Inclusion: 18-69y, with HBV DNA >103 copies/ml or 
prior CTP score ≥7-12 (inclusive) or prior CTP score ≥7 
and CTP ≤12 at screen, ALT <10 x ULN, calculated serum 
creatinine clearance ≥50 ml/min, Hemoglobin ≥7.5g/dl, 
total WBC count ≥1500/mm3, platelet count 
≥30,000/mm3, alpha-fetoprotein ≤20ng/ml, and no 


Group 1 
Tenofovir 
(300mg/day) 


(n=32) 


 


 


Total 
duration of 
treatment: 


 


Group 2 


Tenofovir 
(300mg/day)
+ 
Emtricitabin
e (FTC) 
(200mg/day) 


  


48 
weeks 
treatme
nt 


 


No F/U  


% of patients 
with 
undetectable 
HBV DNA 
(<400 
copies/mL) 


 


log reduction 
in HBV DNA 


Not 
stated 
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Randomisatio
n was 
stratified by 
CTP score and 
prior 
lamivudine 
use  


 


Blinding:  


Partially 
double blind 
(see Notes 
section) 


 


Allocation 
concealment: 
adequate 


 


A 
noncompleter
/ switch = 
failure 
analysis was 
performed. 
Patients who 
stopped the 
study or 
switched to 
open-label 
FTC/TDF were 
considered as 
failures for 
categorical 
endpoints. 


 


evidence of HCC     


 


Setting: International multicentre trial (39 sites incl. 
Europe, Canada, Singapore, Taiwan, the US) 


 


Exclusion: Coinfected with HCV or HDV or HIV, prior TDF 
or ETV use, ADV exposure ≥24 months, current grade 2 
or higher hepatic encephalopathy, history (within 60 
days) of variceal bleeding, hepatorenal syndrome, 
Grade 3 or 4 hepatic encephalopathy, or spontaneous 
bacterial peritonitis, solid organ or bone marrow 
transplant, or use of hepatotoxic or nephrotoxic drugs 
including those affecting renal tubular secretion 


 


Baseline characteristics 


 TDF (n=45) TDF + FTC 
(n=45) 


ETV  


(n=22) 


Median age 
(years) 


52 50 54 


Male, n (%)  37 (82.2) 40 (88.9) 17 (77.3) 


Race, n (%) 


Asian 


White 


other 


 


23 (51.1) 


19 (42.2) 


3 (6.7) 


 


24 (53.3) 


20 (44.4) 


1 (2.2) 


 


13 (59.1) 


8 (36.4) 


1 (4.5) 


Median HBV 
DNA (log10 
copies/ml) (Q1, 
Q3) 


5.7  


(4.9, 6.6) 


6.28 


4.5, 7.3) 


5.93 


(4.2, 7.4) 


Median ALT 
(I/U) (Q1, Q3) 


48 


(31, 73) 


54 


(34, 98) 


52 


(41, 66) 


HBeAg 
negative, n (%) 


 


31 (68.9) 


 


27 (60) 


 


15 (68.2) 


48 weeks 


 


 


32/45 
completed 
48 weeks 
double-blind 
treatment; 
5/45 
switched to 
open label 
Emtricitabin
e plus 
tenofovir 
prior to 
week 48 and 
completed 
treatment. 


 


8/45 
discontinued 
double-blind 
drug 
prematurely 


 


 


 


 


(n=40) 


 


40/45 
completed 
48 weeks 
double-blind 
treatment; 
2/45 
switched to 
open label 
Emtricitabin
e plus 
tenofovir 
prior to 
week 48 and 
completed 
treatment. 


 


3/45 
discontinued 
double-blind 
drug 
prematurely 


 


 


Total 
duration of 
treatment: 
48 weeks 


 


Group 3 


Entecavir 
(0.5 or 1 
mg/day) 


 


Child-Pugh 
score ≥2 
points 
decrease 


 


Model for end 
stage liver 
disease score 
(MELD) 


 


Resistance  


 


Mortality 


 


Ascites 


 


Hepatic 
encephalopat
hy 


 


Hepatocellula
r carcinoma 
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Median Child-
Turcotte-Pugh 
score (Q1, Q3) 


 


7 (6,8) 


 


7 (6,9) 


 


7 (6,8) 


Median Model 
for end stage 
liver disease 
score (Q1,Q3) 


11 (9,14) 13 (10,17) 10.5 (9,13) 


Previous CHB 
treatment, n 
(%) 


Lamivudine ≥6 
months 


Adefovir 


 


 


 


19 (42.2) 


 


9 (20) 


 


 


 


17 (37.8) 


 


10 (22.2) 


 


 


 


8 (36.4) 


 


5 (22.7) 


HBV genotype, 
n (%) 


A 


B 


C 


D 


E 


F 


G 


 


 


 


8 (17.8) 


9 (20) 


10(22.2) 


15 (33.3) 


1 (2.2) 


0 


0 


 


 


 


8 (17.8) 


13 (28.9) 


11 (24.4) 


10 (22.2) 


0 


1(2.2) 


1(2.2) 


 


 


 


4 (18.2) 


6 (27.3) 


5 (22.7) 


4 (18.2) 


0 


1 (4.5) 


0 
 


 


(n=16) 


 


Total 
duration of 
treatment: 
48 weeks 


 


16/22 
completed 
48 weeks 
double-blind 
treatment; 
3/22 
switched to 
open label 
Emtricitabin
e plus 
tenofovir 
prior to 
week 48 and 
completed 
treatment. 


 


3/22 
discontinued 
double-blind 
drug 
prematurely 
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Effect size  


 


At end of treatment (week 48) TDF (n=32) TDF + FTC (n=40) ETV  (n=16) 


Median (IQR) change from baseline in HBV 
DNA (log10 copies/mL) 


-3.11 (-4.1, -2.4) 3.92 (-5.2, -2.2) -3.4 (-5, -1.3) 


Log reduction in HBV DNA log copies /mL 
(SD) 


3.30 (1.516) 3.72 (1.769) 3.24 (1.919) 


Undetectable HBV DNA (<400 copies/mL), 
n/N (%) 


23/32 (70.5) 35/40 (87.8) 12/16 (72.7) 


ALT normalisation, n/N (%) 12/26 (46.2) 16/25 (64) 7/16  


CTP score ≥2 points decrease, n/N (%) 7/27 (25.9) 12/25 (48) 5/12 (41.7) 


Median (IQR) change from baseline in 
MELD score 


-2.0 (-12,3) -2.0 (-18, 4) -2.0 (-10,1) 


HBeAg loss, n/N (%) 3/14 (21.4) 4/15 (26.7) 0/7 


HBeAg seroconversion, n/N (%) 3/14 (21.4) 2/15 (13.3) 0 


Mortality, n (%) 2 (4.4) 2 (4.4) 2 (9.1) 


Resistance  0 0 0 


Clinical adverse events 


Ascites 


Hepatic encephalopathy 


 


4 


3 


 


2 


1 


 


4 


1 


Liver transplantation 2 4 0 


Incidence of hepatocellular carcinoma 3 1 1 


Discontinued study drug due to adverse 
events, n  


6 


 


 


Authors’ conclusion:. All treatments were well tolerated in patients with decompensated liver disease due to CHB with improvement in virologic, biochemical and 
clinical parameters. No patient was found to develop resistance to any study drug. 
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Notes:  Because the trial enrolled patients with decompensated liver disease, patients with a <2 log10 copies/mL decrease in HBV DNA at week8 (and greater than 
baseline value) could initiate open-label FTC/TDF fixed dose combination and continue in the study, or remain on blinded therapy. Patients with a virologic 
breakthrough (≥1 log10 copies/mL increase from nadir on two consecutive determinations or consecutive HBV DNA ≥400 copes/mL after being <400 copies/mL) or who 
had plasma HBV DNA levels remaining >400 copies/mL (confirmed) at or after 24 weeks of treatment could also switch to open-label FTC/TDF and continue in the 
study, or remain on blinded therapy. 


 


This analysis evaluated the comparative safety of two TDF-containing regimens and ETV through 48 weeks. The study was not designed to detect differences in efficacy 
among the three treatment regimens.  


E.6.5.2 Entecavir (ETV) vs Adefovir (ADV) 


 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Liaw 
2011 


 RCT  


 


Randomisatio
nmethod:  


Unclear 


Not blocked 
or stratified 


 


Blinding:  


Open-label 


 


Allocation 
concealment: 
unclear 


 


 N= 133 


 


 


 


Mixed CHB patients with hepatic decompensation 
(CTP score ≥7), ~50% HBeAg (+) and (-); 
experienced or naïve for treatment with 
nucleos(t)ide analogues  


 


Inclusion: subjects with CHB (detectable HBsAg 
for ≥6 months) who had liver decompensation 
(CTP≥7), aged ≥16y, without coinfection of HCV, 
HDV, HIV or other known liver disease. HBV DNA 
≥105 copies/mL, ALT ≤15xULN, serum creatinine 
≤2.5 mg/dL, alpha-fetoprotein <400ng/mL, and 
no liver mass consistent with HCC on imaging 
performed within 4 weeks prior to 
randomisation. 


 


Setting: multicentre international trial (52 sites) 


Entecavir 
(1mg/day) 


(n=71) 


 


 


Total duration 
of treatment: 
96 weeks 


 


 


Lost to follow 
up/ reasons 
(overall):consen
t withdrawn, 
n=6; death, 
n=3; AE, n=1; 


 


Adefovir 


(10mg/day) 


  


(n=62) 


 


 


Total duration 
of treatment: 
96 weeks 


 


 


 


 


 


 


No F/U  


Assessed at 
week 48: 


 


% of patients 
with 
undetectable 
HBV DNA 
(<300 
copies/mL) 


 


log reduction 
in HBV DNA  


 


Child-Pugh 
score ≥ 2 
points 


Bristol-
Myers 
Squibb 
Pharmac
eutical 
Research 
Institute  
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Exclusion: previously treated with ETV, ADV or 
tenofovir 


 


Baseline characteristics 


 ETV (n=71) ADV  


(n=62) 


Mean age, years 
(SE) 


51 (1.2) 53 (1.1) 


Male, n (%)  78 (78) 64 (70) 


Race, n (%) 


Asian 


White 


Black/African 


 


55 (55) 


35 (55) 


5 (5) 


 


49 (54) 


28 (31) 


5(5) 


Mean HBV DNA 
(log10 
copies/ml) (SE) 


7.53 (0.18) 8.16 (0.23) 


Mean ALT (U/L) 
(SE) 


99.2 (11.1) 100 (8.6) 


HBeAg positive, 
n (%) 


 


54 (54) 


 


50 (55) 


 


Mean Child-
Turcotte-Pugh 
score (SE) 


8.81 (0.20) 


 


8.35 (0.19) 


CTP class, n (%) 


A 


B 


C 


 


 


7 (7) 


63 (63) 


30 (30) 


 


 


10 (11) 


61 (67) 


20 (22) 


Mean Model for 17.1 (0.50) 15.3 (0.48) 


lost to follow 
up, n=1, 
administrative 
reason, n=1; 
other, n=11 


 


 


 


  


 


 


decrease 


 


Mean change 
in Model for 
end stage liver 
disease score 
(MELD) 


 


 


Incidence of 
hepatocellular 
carcinoma 
(HCC) 


 


Liver 
transplantatio
n 


 


Resistance 


 


Mortality 


 


 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 437 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


4
3


7
 


end stage liver 
disease score 
(SE) 


Previous 
Lamivudine 
treatment, n (%) 


39 (39) 


 


34 (37) 


 


 


 


Lamivudine 
resistant, n (%) 


 


36 (36) 


 


30 (33) 
 


 


Effect size  


 


Outcomes assessed at week 48 ETV (n=71) ADV (n=62) 


% patients with log reduction of HBV DNA 
(log10 copies/mL) 


 


Subgroup analysis, mean (SE)* 


HBeAg (+) 


 


HBeAg (-) 


-4.48 (N=69) 


 


 


 


(N=34) 


-5.07 (0.319) 


(N=35)  


-4.27 (0.241) 


-3.40 (N=61) 


 


 


 


(N=31) 


-4.21 (0.528) 


(N=30) 


-3.58 (0.467) 


Undetectable HBV DNA (<300 copies/mL), 
n/N (%) 


Overall  


Subgroup analysis* 


HBeAg (+) 


HBeAg (-) 


 


 


57/71  


 


25/54 (46) 


32/46 (70) 


 


 


18/62  


 


9/51 (18) 


9/40 (23) 


ALT normalisation, n/N (%) 


 


49/71 (69) 33/62 (53) 


CTP score ≥2 points decrease, n/N (%) 35/71 (49) 25/62 (40) 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 438 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


4
3


8
 


Mean change from baseline in MELD score 
(SE)* 


-2.6 (0.62) -1.7 (0.5) 


HBeAg loss, n/N (%)** 6/54 (11) 9/51 (18) 


HBeAg seroconversion, n/N (%)** 3/54 (6) 5/51 (10) 


HBsAg loss, n/N (%) 5/71 (7) 0/62 (0) 


Incidence of HCC, n/N (%) 12/71 (17) 18/62 (29) 


Mortality, n (%) 23/71 (32) 29/62 (47) 


Liver transplantation, n (%) 11/71 (16) 3/62 (5) 


Resistance, n (%) 0/71 (0) 0/62 (0) 


Discontinued study drug due to adverse 
events, n/N (%) 


7/71 (10)  5/62 (8)  


*ITT analysis 


**Analysis limited to HBeAg positive patients at baseline (ETV, n =54; ADV, n=51). 


 


Authors’ conclusion:. ETV demonstrated superior virologic efficacy to ADV in a population of patients with CHB who had hepatic decompensation. Biochemical and 
clinical benefits were also demonstrated. ETV was well tolerated, and early mortality rates were consistent with rates observed in similar populations treated with LAM. 


 


Notes:   


 


 


E.6.5.3 Telbivudine vs lamivudine 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Chan 2012 RCT 


 


N=232 Treatment-naive patients with decompensated 
cirrhosis owing to chronic hepatitis B infection 


600mg 
telbivudine 


100mg 
lamivudine 


52 and 
104 


Primary: 
proportion of 


Novartis 
Pharma, 
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Double 
blind 


 


80 medical 
academic 
centres in 
21 
countries 


 


Central 
randomisat
ion, 
stratified 
by 
screening 
CTP score 
(≥9 or <9) 
and ALT 
(normal or 
>1 x ULN) 


 


120 
patients 
per group 
provided 
power of 
90% at 
one-sided 
p=0.05 to 
detect 
noninferior
ity (margin 
-10%) 
between 
treatments 


 


Inclusion: Age 18-70 years; decompensated CHN 
(clinical history, Child- Turcotte- Pugh score ≥7, 
cirrhosis or portal hypertension), serum HBV DNA 
≥5 log 10 copies/mL, not pregnant or 
breastfeeding, not coinfected with hepatitis C or D 
or HIV. 


Exclusion: ever treated with lamivudine, adefovir 
or any investigational anti-HBV 
nucleoside/nucleotide analogue, or who had 
received interferon or other immunomodulatory 
treatment within previous 12 months 


 


Baseline characteristics: 


 


 Telbivudine 
(n=114) 


Lamivudine 
(n=114) 


Mean (SD) 
age years 


49.6 (10.9) 51.9 (10.0) 


Gender n(%) 
male 


87 (76.3) 81 (71.1) 


Asian 


Middle 
Eastern/India
n 
subcontinent 


Caucasian 


Other 


74 (64.9) 


28 (24.6) 


 


 


10 (8.8) 


2 (1.8) 


74 (64.9) 


21 (18.4) 


 


 


17 (14.9) 


2 (1.8) 


HBeAg 
negative n (%) 


63 (55.3) 68 (59.6) 


HBV DNA 
mean (SD) log 


10 copies/mL 


7.6 (1.9) 7.6 (1.9) 


daily for 104 
weeks 
(n=116) 


 


week 52: 114 
in ITT 
population 
(1 
discontinued 
prior to 
receiving any 
drugs and 1 
no HBV DNA 
measuremen
ts after 
baseline) 


daily for 104 
weeks 
(n=116) 


 


Week 52: 
114 in ITT 
population 
(2 no HBV 
DNA 
measuremen
ts after 
baseline) 


weeks 
(on 
treatmen
t) 


patients with 
HBV DNA 
<10,000 
copies/mL 
(lter modified 
to <300 
copies/mL), 
normal ALT 
and Child- 
Turcotte- 
Pugh score 
improvement/
stabilisation at 
week 52. 


 


Secondary: 
Undetectable 
HBV DNA by 
PCR (<300 
copies/mL 
[lower limit of 
detection])’ 
ALT 
normalisation; 
virological 
breakthrough; 
time to 
virological 
breakthrough; 
rate of 
genotypic 
resistance; 
patient 
survival; 
adverse 
events 


AG 
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0
 


on clinical 
response 
(estimated 
rates 40% 
for 
lamivudine 
and 60% 
for 
telbivudine
) adjusted 
for 25% 
drop out 


 


Intention 
to treat 
analysis 


 


 


Mean (SD) 
ALT IU/mL 


75.1 (54.4) 84 (87.8) 


Mean (SD) 
CTP score 


8.1 (1.6) 8.5 (1.8) 


Genotype 


A 


B 


C 


D 


Other 


 


6 (5.3) 


26 (22.8) 


48 (42.1) 


33 (28.9) 


1 (0.9) 


 


11 (10) 


15 (13.2) 


58 (50.9) 


29 (25.4) 


1 (0.9) 
 


 


 


 


Effect size  


 


 52 weeks 104 weeks 


 Telbivudine (n=114) Lamivudine (n=114) Comparison Telbivudine (n=114) Lamivudine (n=114) Comparison 


HBV DNA <10,000 
copies/mL n (%) 


85 (74.6) 82 (71.9) p=0.69 65 (57.0) 55 (48.2) p=0.20 


Undetectable HBV 
DNA <300 copies/mL 
n (%) 


74 (64.9) 70 (61.4) p=0.62 56 (49.1) 45 (39.5) p=0.15 


ALT normalisation n 
(%) of those with 
raised ALT at 
baseline 


54/83 (65.1) 57/84 (67.9) p=0.73 51/83 (61.4)  44/84 (52.4) p=0.25 


CTP score 36 (31.6) 44 (38.6) p=0.28 44 (38.6) 46 (40.4) p=0.83 
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improvement 
(decrease ≥2 points) 


Virological 
breakthrough (%) 


   28% (denominator 
unclear) 


39% (denominator 
unclear) 


not stated 


Genotypic resistance 
n (%)  


13 (11) 16 (14) not stated Additional 12/69 
(17.4)  


Additional 17/68 
(25) 


not stated 


Genotypic resistance 
n (%) in non-
responders at week 
52/104 respectively 


11/37 13/42 p=0.91 10/45 17/56 p=0.36 


HBeAg 
seroconversion (of 
those HBeAg positive 
at baseline) n (%) 


13/51 11/45  14/51 16/45 not stated 


Survival 


Died 


109/116 


7/116 


106/116 


10/116 


not stated 104/116 


12/116 


99/116 


17/116 


p=0.16 


 


 


Authors’ conclusion: In patients with difficult-to-treat HBV-related decompensated cirrhosis, telbivudine was safe ans well tolerated. Telbivudine for 104 weeks 
compared to lamivudine was associated with a higher rate of patients with both viral suppression and ALT normalisation, a trend towards higher rate of survival and 
significant improvement in glomerular filtration. 


 


 


 


E.6.6 Prophylactic treatment 


 


Reference Study type 
Number 
of 


Patient characteristics 


 Intervention Comparison 
Length of 
follow-


Outcome 
measures 


Source  


of  
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2
 


patients up funding 


Long 2011 RCT  


 


Single 
centre 


 


No details 
given 
about 
randomisat
ion 
procedure 
or 
allocation 
concealme
nt. 


42 


 


 


Inclusion: HBsAg positive breast cancer patients 
during chemotherapy who were able to visit the 
clinic at least every 21 days during the study. 


 


Exclusion: Decompensated liver disease at 
screening; those who had been treated with 
chronic antiviral therapy known to have activity 
against HBV within the previous 6 months; those 
who had acute fulminant hepatitis; those who 
were recipients of any investigational new drug 
within 30 days of the first dose of the study drug; 
and those who were pregnant, lactating or had 
pancreatitis.  


 


Baseline characteristics 


 Prophylactic 
LAM 


(n=21) 


No prophylactic 
LAM 


(n=21) 


No. of females 
(%) 


21 (100) 21 (100) 


Median age 45(29-64) 43(20-62) 


Stage 


I 


II 


III 


IV 


 


10 


8 


2 


1 


 


4 


14 


1 


2 


HBsAb 


Negative 


positive 


 


19 


2 


 


20 


1 


HBeAg 


Negative 


 


19 


 


18 


Prophylactic 
lamivudine, 
100mg/day 
for 7 days 
prior to start 
of 
chemothera
py . 
Treatment 
was then 
continued 
throughout 
the course of 
chemothera
py and until 
8 weeks 
after its 
discontinuati
on.  


(n=21) 


 


 


 


 No 
prophylactic 
lamivudine  


 


Patients 
received 
lamivudine 
only after 
proven HBV 
reactivation 
during 
chemothera
py. 
Treatment 
was 
continued 
for 8 week 
after the 
discontinuati
on of 
chemothera
py  


(n=21) 


8 weeks 
after the 
completi
on of 
chemoth
erapy 


HBV 
reactivation 


 


Increase in 
HBV DNA >10 
fold when 
compared to 
baseline or an 
absolute 
increase of 
>1x109 
copies/mL in 
the absence of 
any other 
systemic 
infection 


 


Hepatitis 


 


3 x ULN 
(58IU/L) or an 
absolute 
increase of 
ALT to more 
than 100IU/L 
when 
compared to 
the baseline 
pre- 
chemotherapy 
value. 


 


Mortality 


Not 
stated 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 443 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


4
4


3
 


Positive 2 3 


HBeAb 


Negative  


positive 


 


3 


18 


 


4 


17 


HBcAg 


Negative 


Positive 


 


14 


2 


 


13 


3 


HBcAb 


Negative 


Positive  


 


0 


21 


 


1 


20 


HB-PreS1-Ag 
status 


Negative 


Positive 


 


 


13 


8 


 


 


15 


6 


Median HBV 
DNA 
(copies/mL) 


 


6.16x106 


 


3.99 x 106 


Median ALT 
(U/L) 


Median total 
bilirubin 
(µmol/l) 


22.3 (7-96) 


 


13.6(5.6-21.6) 


14.6 (6-27) 


 


16.7(6.4-44.1) 


 


Liver 
ultrasonography 


Normal 


Fatty liver 


 


 


 


1 


5 


3 


 


 


 


19 


1 


Chemotherapy 
regimen 


Anthracycline + 


 


10 


 


 


16 
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taxane based 


Taxane based 


Anthracycline 
based 


 


7 


 


2 


 


4 


 


1 


Type of chemo 


Adjuvant 


Neoadjuvant 


Adjuvant + 
neoadjuvant 


salvage 


 


17 


2 


 


1 


1 


 


14 


4 


 


1 


2 


No significant baseline differences between 
groups. 


 


Effect size  


 


 Prophylactic lamivudine 


N=21 


No prophylactic lamivudine 


N=21 


Occurrence of HBV reactivation (%) 0(0) 6(28.6)  


Occurrence of hepatitis (%) 5(23.8) 3(14.3) 


Hepatitis due to HBV reactivation (%) 0(0) 0(0) 


Overall mortality (%) 


Mortality due to HBV reactivation (%) 


0(0) 


0(0) 


1(4.8) 


0(0) 


 


The median number of chemotherapy cycles was 6 (range 1-8) in the control group. 


The median number of chemotherapy cycles was 6 (4-8) in the prophylactic group. 


 


The antiviral agent was well tolerated and was not associated with any unexpected effects or additional toxicity.  
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Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Hsu 2008 RCT  


 


Multicentr
e, Taiwan 


 


Randomise
d 1:1  


 


Randomisa
tion list by 
permuted 
block 
randomisat
ion. The 
randomisat
ion code 
was given 
only when 
the patient 
passed the 
eligibility 
check. 


 


Sample 
size 


51 


 


 


Inclusion: HBV carriers (HBsAg positive) with 
newly diagnosed histologically proven 
intermediate grade or high grade non-hodgkin’s 
lymphoma who underwent chemotherapy. Age 
16-75y; ALT<5xULN, bilirubin <2.5mg/dl, Eastern 
Cooperative Oncology group performance score 
0-2 


 


Exclusion: Child pugh class B or C cirrhosis, grade 
2 or greater heart failure by the New York Heat 
Association classification, previous 
chemotherapy or radiotherapy, concurrent 
glucocorticoid therapy for other reasons, or 
other primary liver diseases, such as HCV, 
HDV/HIV or Wilson’s Disease. 


 


Chemotherapy regimen – CHOP regimen. The 
treatment cycles were repeated every 21 days. 
Patients who achieved a complete response 
were given 2 more cycles of chemotherapy, for a 
min. of 6 cycles.  


 


Baseline characteristics 


 Prophylactic 
lamivudine 


Therapeutic 
lamivudine 


Prophylactic 
lamivudine 
(100mg/day) 


 


Patients 
started LAM 
from day 1 
of the 1st 
course of 
chemothera
py and 
continued 
treatment 
until 2 
months after 
completion 
of 
chemothera
py. If 2nd 
line 
chemothera
py was used, 
LAM at the 
same dosage 
was 
continued 


Therapeutic 
lamivudine  


 


Patients 
received 
chemo alone 
and started 
LAM only if 
ALT elevated 
to >1.5 fold 
ULN during 
F/U and 
continued 
LAM 
treatment 
until 
hepatitis was 
resolved. 


(n=25) 


 


13 
completed 
assigned 
therapy and 
observation. 


12 
months 
of ending 
chemoth
erapy 


1. HBV 
reactivation 
during the 12 
months after 
starting 
chemotherapy 


 


2. Heptatitis 
flare >3 fold 
increase of 
ALT 
(>100IU/L) 


 


3.Resistance 


  


Not 
stated 
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calculation 
given 


 


 


 


(n=26) (n=25) 


Median age, 
range 


50.5 (32-67) 41 (20-74) 


M/F 12/14 13/12 


HBeAg* 


Negative 


Positive 


 


24 


2 


 


17 


8 


HBV DNA 
(copies/mL)* 


<1,000,000 


>1,000,000 


 


 


23 


3 


 


 


16 


9 


HBV genotype 


B 


B+C 


C 


 


 


18 


1 


0 


 


 


15 


0 


2 


*baseline differences between groups, p=≤0.05  


until 2mo 
after 
completion 
of 2nd line 
chemothera
py. 


(n=26) 


 


21 
completed 
assigned 
therapy and 
observation. 


 


Effect size  


 


The patients received a median of 6 cycles of chemotherapy (range1-8 cycles). 


The median duration of LAM treatment was 190 days (range85-385) for the prophylactic group and 139 days (range17-276) for the therapeutic group. 


HBV reactivation rate was 30.8% (95%CI=14.3-51.8%) in the prophylactic group and 60% (95%CI=38.7-78.9%) in the therapeutic group (p=0.05). 


Patients  in the prophylactic group had a significantly longer time to HBV reactivation (HR=0.35, 95%CI=0.15-0.84;p=.02) 


 


During protocol treatment Prophylactic LAM (n=21) Therapeutic LAM (n=13) 


HBV reactivation * 3  14 


Hepatitis flare* 4 15 


HBV reactivation and hepatitis flare* 2 12 


Hepatitis related mortality 0 0 
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After protocol treatment (n=21) (n=13) 


HBV reactivation  5 3 


Hepatitis flare 7 3 


HBV reactivation and hepatitis flare 4 1 


Hepatitis related mortality 2 0 


Resistance 2 0 


*p=0.001 


The incidence of HBV reactivation and hepatitis flare did not differ between the two groups after protocol treatment. 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Lau 2003 RCT  


 


Randomise
d 1:1 


 


Sealed 
envelopes  


 


Hong Kong 


 


Clinical 
data were 
collected 
and 
monitored 
by GSK. 


 


30 
consecuti
ve 
patients 


 


 


Inclusion: HBsAg positive lymphoma adult 
patients undergoing intensive chemotherapy  


 


Exclusion: ALT >10xULN at screening. 
Decompensated liver disease. Previous antiviral 
treatment over the last 6 months. 


 


Baseline characteristics 


 Prophylactic 


lamivudine 


(n=15) 


Pre-emptive 


lamivudine 


(n=15) 


Median age, 
range 


50.6 (23-98) 51.2 (24-98) 


Male (%) 8(53) 9(60) 


Non-Hodgkin 


Hodgkin 


12 


3 


12 


3 


Prophylactic 
lamivudine 
(100mg/day) 
1 week 
before 
chemothera
py and 
continued 
for at least 6 
weeks after 
the 
completion 
of the last 
course of 
chemothera
py 


(n=15) 


 


Pre-emptive 
lamivudine  


 


Patient 
received 
LAM if there 
was 
serological 
evidence of 
HBV 
reactivation 
(serial 2wk 
interval HBV 
DNA 
monitoring), 
and 
continued 
for at least 6 


12 weeks 
after 
withdraw
nal from 
LAM 


1.Hepatitis 


>3fold 
increase of 
ALT on 2 
consecutive 
occasions at 
least 5 days 
apart 


 


2.Hepatitis 
due to HBV 
reactivation 


Preceded or 
accompanied 
by an increase 
of HBV DNA to 
>10 times 
compared to 


Supporte
d partly 
by 
Glaxosmi
thkline  
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ITT 


 


Sample 
size 
calculation 
given 


 


No info on 
loss to 
follow up 


 


Pre chemo HBV 
serology 


HBeAg positive 


HBV DNA 
positive 


HBV DNA 
(pg/ml), 
median (range) 


 


 


4(27) 


 


3(20) 


 


0(0-490) 


 


 


 


4(27) 


 


5(33) 


 


0(0-2248) 


HBV genotype 


B 


C 


 


 


4(27) 


11(73) 


 


 


7(47) 


8(53) 


No sig. baseline differences 


 weeks after 
the 
completion 
of the lsat 
course of 
chemothera
py (n=15) 


baseline and 
HBV DNA 
turned from 
negative to 
positive 


  


3.All-cause 
mortality  


 


4.Mortality 
due to 
hepatitis 


 


Duration of prophylactic treatment: median of 32 (8-57) weeks 


Duration of pre-emptive treatment: median of 15 (13-32) weeks 


 


Median onset of HBV reactivation after chemotherapy is 16 (1-36) weeks (for both groups). 


Median onset of hepatitis after chemotherapy is 14 (11-15) weeks in the prophylactic group and 15 (5-36) weeks in the pre-emptive group. 


 


Effect size – after chemotherapy 


 


 Prophylactic LAM (n=15) Pre-emptive LAM (n=15) 


Hepatitis 


Hepatic failure 


Hepatitis related to HBV reactivation 


3 


0 


0 


10 


1 


7 


HBV reactivation* 0 8  


Overall mortality 


Hepatitis B related mortality 


0 


0 


1 


0 


*p=0.002 
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Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Li 2006 Non-
randomise
d trial + 
use of 
historical 
controls 


 


China 


 


Sample 
size 
calculation 
given  


 


 


 


156 


 


 


Inclusion: HBsAg positive patients with 
lymphoma (histologically confirmed); HBsAg 
positive, HBcAb, HBeAg, HBeAb positive, normal 
LFTs, no HAV, HCV, HDV or HEV infections; no 
liver involvement of lymphoma or other 
diseases; and to have received ≥4 cycles of 
chemotherapy for no incidence of hepatitis.  


 


Exclusion: -- 


 


Baseline characteristics 


 Prophylactic 


Lamivudine 
(n=40) 


No 
prophylactic 
lamivudine 
(n=116) 


Male (%) 72 (62.1) 25(62.5) 


Median age 
(range) 


41(12-75) 40(16-74) 


Non-hodgkin 


Hodgkin 


111(95.7) 


5(4.3) 


36(90) 


4(10) 


HBeAg positive   


Prophylactic 
lamivudine 
(100mg/day) 
7 days 
before and 
until at least 
8 weeks 
after they 
discontinued 
chemothera
py 


(n=40) 


 


 


No 
prophylactic   


Patients who 
received 
chemothera
py without 
lamivudine 


 


(n=116) 


12 weeks 
after 
completi
on of 
chemoth
erapy 


Hepatitis  


An increase ≥3 
fold in ALT 
(>1.25xULN of 
50IU/L) or an 
absolute 
increase of 
ALT >100IU/L 
compared to 
baseline 


 


 


Hepatitis due 
to HBV 
reactivation 


An increase in 
HBV DNA 
>10fold 
compared 
with baseline 
or an absolute 
increase >105 


Not 
stated 
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47(40.5) 23(57.5) 


Use of 
anthracyclines 


111(95.7) 35(87.5) 


Use of steroids 107(92.2) 37(92.5) 


 


No significant baseline differences between the 
two groups. However, HBV DNA was not 
measured in the control group.  


copies/mL in 
the absence of 
systemic 
infection 


 


Resistance 


  


 


Effect size  


 


The median number of chemotherapy cycles was 6 (4-13)  


The median duration of LAM therapy was 12 weeks after the completion of chemotherapy (range, 8-64 weeks) 


 


 Prophylactic LAM 


N=40 


No prophylactic 


n=116 


All- cause hepatitis* 7(17.5)  60(51.7) 


Severity of hepatitis* 


Grade 1 


2 


3 


4 


 


4(3.4) 


14(12.1) 


15(12.9) 


27(23.3) 


 


4(10) 


2(5) 


1(2.5) 


0 


Hepatitis attributed to HBV reactivation 1(2.5)  


Mortality during treatment 0 6(5.2) 


Resistance 1 0 


*p=0.000 
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Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Li 2011 Non-
randomise
d 
controlled 
trial (use of 
historical 
controls) 


 


Multicentr
e 


 


China 


 


 


 


 


123 


 


 


Inclusion: malignant lymphoma patients 
(confirmed by histology) during chemotherapy; 
age ≥16years; HBsAg positive, HBeAb, HBeAg or 
HBcAb positive by serology. No prior anti-HBV 
treatment; normal liver function with ALT, AST, 
total bilirubin, alkaline phosphatise, GGT 
≤1.25xULN and albumin ≥30g/L; no evidence of 
coinfection with HAV, HEV, HCV, HDV or HIV. 


 


Exclusion: as above. 


 


Baseline characteristics 


 Prophylactic 
ETV 


(n=34) 


Prophylactic 
LAM 


(n=89) 


N male (%) 22 (64.7) 52 (58.4) 


Median age 
(range) 


44 (17-74) 46 (20-81) 


Hodgkin’s disease 


B-cell non-
hodgkin 


T cell non-hodgkin 


1 (2.9) 


 


29 (85.3) 


 


4 (11.8) 


4 (4.5) 


 


77 (86.5) 


 


8 (9) 


Hepatic cirrhosis 1 (2.9) 3 (3.3) 


Prophylactic 
entecavir 


0.5mg/day 


(n=34) 


 


 


Both drugs 
administered 
7 days 
before 
chemothera
py and 
ending 6 
months after 
completion 
of 
chemothera
py.  


 


 


 Prophylactic 
lamivudine  


100mg/day 


(n=89) 


During 
and after 
6 months 
of 
chemoth
erapy 


 


 


No drop 
out in 
both 
groups 


1.HBV 
reactivation 


- an increase 
in HBV DNA 
levels ≥10 fold 
or an absolute 
increase ≥105 
copies/mL 
when 
compared 
with baseline 
value 


 


2.Hepatitis 


- ≥3 fold 
increase in 
ALT >58IU/L 
or as an 
absolute 
increase in 
ALT to 
>100U/L 
compared 
with baseline 
level  


 


Guangdo
ng and 
Guangzh
ou 
Committ
ee of 
Science 
and 
Technolo
gy, 
People’s 
Republic 
of China 
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HBsAg positive 32 (94.1) 86 (96.6) 


HBeAg positive 12 (35.3) 27 (30.3) 


HBcAb positive 32 (94.1) 89 (100) 


HBV DNA >105 
copies/mL 


11 (32.4) 31 (34.8) 


Median HBV DNA, 
range (copies/mL) 


1.96 x 104 (0-
3.32x108) 


1.73 x 104 
(0-3.85 x 
109) 


Use of steroids 34 (100) 89 (100) 


Use of rituximab 24 (70.6) 58 (65.2) 


Hematopoietic 
stem cell 
transplantation 


3 (8.8) 11 (12.4) 


 


3.HBV-related 
hepatitis 


-HBV 
reactivation 
preceding or 
accompanying 
hepatitis 
during and 
after 6 
months of 
chemotherapy
, in the 
absence of 
clinical or 
laboratory 
features of 
acute 
infection with 
other 
hepatitis 
viruses or 
systemic 
disease. 


 


4.Mortality 


 


Both groups received 8 cycles of CHOP regimen. 


 


Effect size  


 


 Prophylactic Entecavir 


n=34 


Prophylactic Lamivudine  


n=89 


Incidence of hepatitis 2 (5.9)  24 (27) 
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Severity of hepatitis  


Grade I 


II 


III 


IV 


 


1 (2.9) 


0 


1(2.9) 


0 


 


5 (5.6) 


6 (6.7) 


9 (10.1) 


4 (4.5) 


HBV reactivation 4 (11.8) 18 (20.2) 


HBV related hepatitis 0 11 (12.4) 


Severe hepatic failure 0 1 (1.1) 


Mortality due to hepatic failure 0 1 (1.1) 


Resistance  0 1 (1.1) 
 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Yeo 2004A Non-
randomise
d trial + 
use of 
historical 
controls 


 


Hong Kong 


 


Sample 
size 


258 


 


Inclusion: HBsAg positive cancer patients 
undergoing cytotoxic chemotherapy who were 
able to attend clinic at least every 10 days during 
the study. 


 


Exclusion: hepatocellular carcinoma or head and 
neck cancers, decompensated liver disease at 
screening, those who had treated with chronic 
viral therapy known to have activity against HBV 
within the previous 6 months, those who had 
acute fulminant hepatitis, those who were 
recipient of any investigational new drug within 


Prophylactic 
lamivudine  


100mg/day 


(n=65) 


 


Started within 7 
days before start 
of chemotherapy. 
For patients with 
renal 
insufficiency, the 


No 
prophylacti
c 
lamivudine 
(n=193) 


8 weeks 
after 
comple
tiong of 
chemot
herapy 


1.Hepatitis 


-≥3 fold 
increase in ALT 
that exceeded 
the upper limit 
of normal 
(<58IU/L) or an 
absolute 
increase of ALT 
to >100U/L) 
when 
compared with 


GlaxoW
ellcome 
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calculation 
was given 
by study 


 


 


30 days of the first dose of study drug, and those 
who were pregnant, lactating or had 
pancreatitis. 


 


Baseline characteristics 


 Prophylactic 
LAM 


(n=65) 


No 
prophylactic 
LAM 


(n=193) 


N male (%) 34 (52.3) 82 (42.5) 


Median age 
(range) 


49 (35.77) 49 (20-78) 


Tumour types 


Non-hodgkin 


Breast cancers  


GI cancers 


Lung cancers 


Gynecologic 
malignancies 


Other cancers 


 


17 (26.2) 


19 (29.2) 


 


18 (27.7) 


4(6.2) 


4 (6.2) 


 


3 (4.6) 


 


28 (14.5) 


62 (32.1) 


 


49(25.4) 


9(4.7) 


21(10.9) 


 


26 (12.4) 


Median ALT, 
range (IU/L) 


30 (13-430) 28(10-234) 


Median total 
bilirubin, range 
(µmol/l) 


6(2-22) 7(1-38) 


Median HBV 
DNA, range 
(x106 ge/ml) 


<0.7 (<0.7-
2760) 


<0.7(<0.7-
>4500) 


HBeAg positive 7(10.8) 31 (61.1) 


No. with 
detectable HBV 


13(20) 37 (19.2) 


daily LAM dose 
was adjusted 
according to 
creatinine 
clearance. 
Treatment was 
then continued 
throughout the 
course of 
chemotherapy 
for 8 weeks after 
stopping 
chemotherapy. 


 


 


baseline pre-
chemotherapy 
value 


 


2.Hepatitis 
attributable to 
HBV 
reactivation 


-an increase in 
HBV DNA of 10 
fold when 
baseline with 
baseline or an 
absolute 
increase of 
>1000x106 
ge/ml, in the 
absence of 
other systemic 
infection  


 


 


3.All-cause 
mortality 


 


4.Mortality 
due to HBV 
reactivation 


 


5.Mortality 
due to 
progressive 
malignant 
disease 
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DNA 


Use of steroids 
during 
chemotherapy 


37 (56.9) 90 (46.6) 


 


 


 


Median duration of chemotherapy: 


Prophylactic LAM = 6 (1-10) cycles 


No treatment = 5 (1-13) cycles 


 


Median duration of prophylactic LAM = 161 (56-367) days. 


 


Effect size  


 


N (%) Prophylactic LAM 


(n=65) 


No prophylactic LAM 


(n=193) 


Incidence of hepatitis* 11 (17.5) 86 (44.6)  


Hepatitis due to HBV reactivation* 3 (4.6) 47 (24.4) 


Severity of hepatitis* 


Mild (ALT≤2xULN) 


Cases due to HBV reactivation 


Moderate (ALT>2-≤5xULN) 


Cases due to HBV reactivation 


Severe (>5xULN) 


Cases due to HBV reactivation 


 


5 (7.9) 


2 


3 (4.8) 


1 


3 (4.8) 


0 


 


22 (11.4) 


9 


28 (14.5) 


13 


36 (18.7) 


25 


Overall mortality 


Causes 


HBV reactivation 


Progressive malignant disease 


5 (7.7) 


 


0 


5(7.7) 


23 (11.9) 


 


5 (2.6) 


17 (8.8) 


*P<0.05 
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Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Yeo 2005 Non-
randomise
d trial + 
use of 
historical 
controls 


37 


 


 


Inclusion: HBsAg positive nasopharyngeal 
cancer patients who were able to attend clinic 
at least every 10 days during the study. 


 


Exclusion: hepatocellular carcinoma or head 
and neck cancers, decompensated liver 
disease at screening, those who had treated 
with chronic viral therapy known to have 
activity against HBV within the previous 6 
months, those who had acute fulminant 
hepatitis, those who were recipient of any 
investigational new drug within 30 days of the 
first dose of study drug, and those who were 
pregnant, lactating or had pancreatitis. 


 


Baseline characteristics 


 Prophylactic 
LAM (n=16) 


No 
prophylactic 
LAM (n=21) 


Median age, 
(range) 


46.5 (30-58) 46 (40-65) 


M/F 14/2 15/6 


HBeAg positive 1 (6.7) 4 (19.1) 


Median ALT, 44.5 (19-96) 29 (12-84) 


Prophylactic 
lamivudine  


(n=16) 


 


Drug was 
administered 
prior to and 
until 8 weeks 
after 
stopping 
chemothera
py.  


 


 


 No 
prophylactic 
lamivudine 
(n=21) 


8 weeks 
after 
complet
ion of 
chemot
herapy 


1.Hepatitis 


-≥3 fold increase 
in ALT that 
exceeded the 
upper limit of 
normal (<58IU/L) 
or an absolute 
increase of ALT to 
>100U/L) when 
compared with 
baseline pre-
chemotherapy 
value 


 


2.Hepatitis 
attributable to 
HBV reactivation 


-an increase in 
HBV DNA of 10 
fold when baseline 
with baseline or 
an absolute 
increase of 
>1000x106 ge/ml, 
in the absence of 


GlaxoWe
llcome 
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IU/L (range) 


Median total 
bilirubin, 
µmol/l (range) 


8 (3-45) 6 (3-20) 


Presence of 
liver metastasis  


3 (18.8) 2 (9.6) 


Use of 
corticosteroids 


7 (43.8) 7 (33.3) 


 


other systemic 
infection  


 


 


3.Mortality due to 
HBV reactivation 


  


 


Effect size  


 


Median number of chemotherapy cycles was 5 (range 1-6) cycles in the control group. 


Median number of chemotherapy cycles was 6 (range 4-10) cycles in the prophylactic group. 


Mean duration of lamivudine therapy was 146 days (78-323 days). 


 


 Prophylactic lamivudine 


n=16 


No prophylactic  


n=21 


Incidence of hepatitis* 1 (6.3)  7 (33.3) 


Hepatitis attributable to HBV reactivation* 0 6 (28.6) 


Severity of hepatitis* 


Mild or moderate (≤5xULN) 


Severe (ALT >5xULN) 


 


1 (6.3) 


0 


 


2 (9.6) 


5 (23.8) 


Mortality due to HBV reactivation 0 1 (4.8) 


*P<0.05. 
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Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


fundin
g 


Jang 2006 Prospectiv
e single 
centre 
randomise
d open 
label trial 


 


Korea 


 


1:1 
randomisat
ion via 
computer 
generated 
allocation  


 


Sample 
size 
calculation 
given by 
study 


76  


 


 


 


 


Inclusion: patients with HBV related unresectable 
hepatocellular carcinoma (confirmed by 
histology or elevated serum alpha fetoprotein 
>400ng/ml with typical radiology findings) 
undergoing transarterial chemo-lipiodolisation 
(TACL) 


No patients received glucocorticoid therapy. 


 


Exclusion: previous history of antiviral therapy; 
baseline ALT 2.5xULN; HBV DNA >107 copies/ml; 
extrahepatic metastasis; main portal vein 
thrombosis; underlying cardiac or renal diseases; 
coinfection with HCV or HIV; Child Pugh 
classification B or C; or preexisting evidence of 
hepatic decompensation.  


 


Baseline characteristics 


 Preemptive 
lamivudine 


N=36 


Control 


N=37 


M:F 30:6 31:6 


Age, mean (SD) 52.5(8.4) 53.2(9) 


HBeAg positive 9 8 


Preemptive 
lamivudine  


100mg/day, 
from the 
start of TACL 
and 
continued 
for 12 
months after 
the 
completion 
of TACL 


(n=36) 


 


Lost to F/U: 
1 


Not received 
TACL: 1 


 


 


Control 
group  


(n=37) 


 


For patients 
in control 
group who 
developed 
hepatitis due 
to HBV 
reactivation, 
LAM was 
started 
immediately. 


 


Lost to F/U: 
1 


Median 
follow 
up of 
5.8 
months 


1.HBV reactivation 


->10 fold increase 
in HBV DNA 
compared with 
baseline level 


 


2.Hepatitis  


 


3.Hepatitis 
attributable to HBV 
reactivation 


-≥3 fold increase in 
ALT to a level that 
exceeded 100IU/L 
(reference range 
33IU/L) in patients 
with HBV 
reactivation in the 
absence of clinical 
feature s of tumour 
progression, 
hepatotoxic drugs, 
treatment-related 
hepatic damage or 
other systemic 


Not 
stated 
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HBV DNA (x103 
copies/mL), 
median (range)  


146.5 (<2-
9345) 


139.2(<2-8797) 


ALT (IU/L), 
mean (SD) 


50.9(21) 51.8(22.9) 


Total bilirubin 
(mg/dL), mean 
(SD) 


0.92(0.39) 0.85(0.35) 


AFP (ng/mL), 
median (range) 


201.68(2-
895.6) 


110.3(2-
1201.5) 


Tumour size 
(cm), mean 
(SD) 


6.4(3.7) 7.1(3.8) 


Child pugh 
score (5/6) 


29/7 28/9 


Undetectable 
HBV DNA 
(<2x103 
copies/mL) 
before 
treatment 


9 (25) 10 (27) 


 


No baseline differences between the two groups. 


All patients had genotype C.  


 


 


infections. 


 


4.Hepatic 
decompensation  


-newly developed 
encephalopathy, 
ascites, variceal 
bleeding, bilirubin 
more than 
2.5xULN, or 
prolongation of 
prothrombin time 
by >3sec.  


 


5.Hepatic 
decompensation 
due to HBV 
reactivation 


 


6.Mortality 


 


7.Mortality due to 
HBV reactivation  


 


Median onset of hepatitis = 5.8 months during follow up  


HBV reactivation preceded the onset of hepatitis by a median of 3.3 weeks (0-60) weeks. 


 


Effect size  
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 Preemptive lamivudine 


n=36 


Control 


n=37 


HBV reactivation, n (%) 1 (2.8) 15 (40.5)  


Hepatitis, n (%) 6 (16.7) 16 (43.2) 


Hepatitis due to HBV reactivation, n 1 11 


Grade of hepatitis 


Moderate(ALT elevation 3-5xULN) 


Severe (ALT elevation >5xULN) 


 


3 


3 


 


5 


11 


Hepatic decompensation, n (%) 


Hepatic decompensation  due to HBV 
reactivation, n 


1 (2.8) 


0 


5 (13.5) 


3 


Mortality, n 


Mortality due to HBV reactivation, n 


4 


0 


3 


1 


 


All cases of clinical hepatitis (both treatment arms) were developed during a median follow up of 5.8 months. 


For the preemptive group, 1 patient developed viral resistance 9 months after initiation of lamivudine therapy, but resumed TACL after switching to adefovir.  


  


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Huang 2009 Non-
randomise
d 
controlled 
trial (with 


32 


 


 


Inclusion: patients with advanced or relapsed 
non-hodgkin’s lymphoma undergoing high dose 
chemotherapy and autologous hematopoietic 
stem cell transplantation. HBsAg, HBcAb, HBeAg 
or HBeAb positivity, normal LFT before 


Prophylactic 
lamivudine 


100mg/day, 


 7 days 


No 
prophylactic 
lamivudine 
(n=12) 


At least 
24 weeks 
after 
completi
on of 


1.Hepatitis 
due to HBV 
reactivation  


--≥10 fold 


Not 
stated. 
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1
 


the use of 
historical 
controls) 


 


China 


transplantation, ALT and AST ≤2.5xULN, total 
bilirubin ≤1.25xULN, GGT ≤2.5xULN and albumin 
≥30g/l, no evidence of HAV, HCV, HDV or HEV 
infection. 


 


Exclusion: decompensated liver disease at 
screening. 


 


Baseline characteristics 


 Prophylactic 
lamivudine 
(n=20) 


No 
prophylactic 
(n=12) 


M/F 13/7 7/5 


Mean age (SD) 37(12) 29(9) 


Median ALT 
(range) 


24.7(18-22) 25.5(10-100) 


Median HBV 
DNA 
(copies/mL) 


<103(<103-
12.3x103) 


<103(<103-
5.12x103) 


HBeAg 
positive* 


17 4 


Cycles of 
previous 
chemotherapy, 
median (range) 


10.5 (5-20) 11 (6-16) 


Underlying 
liver disease 


Asymptomatic 


Adiposis 
hepatica/ liver 
cirrhosis 
(compensation
) 


 


 


18 


2 


 


 


11 


1 


before and 
until at least 
6 months (24 
weeks) after 
transplantati
on 


(n=20) 


 


 


HSCT increase in 
HBV DNA 
when 
compared 
with baseline 
pre-
chemotherapy 
value, or an 
absolute 
increase in 
HBV DNA of 
>105 
copies/mL 


 


2.All-cause 
mortality  


 


3.Mortality 
due to hepatic 
failure 


 


4.Resistance 
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*P=0.006 


 


Effect size  


 


Median (range) duration of lamivudine: 6 (3-10) months. 


 


Median time to onset of hepatitis 


Prophylactic: 363 (360-366) days; 


No treatment: 14.5 (3-114) days 


 


 Prophylactic LAM 


n=20 


No prophylactic 


n=12 


Incidence of hepatitis due to HBV reactivation*, 
n (%) 


2 (10) 6 (50)  


Severity of hepatitis 


Mild (grade 1 +2) ≤5xULN 


Severe (grade 3 +4) >5xULN 


 


2 (10) 


0 (0) 


 


3 (25) 


3 (25) 


Mortality* 


Mortality due to hepatic failure** 


4 (20) 


0(0) 


7 (58.3) 


3 (25) 


Resistance 1 0 


*P<0.05 


**P=0.053 
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Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length 
of 
follow-
up Outcome measures 


Source  


of  


funding 


Hui 2005A 


 


Non-
randomise
d trial 
(with 
historical 
controls) 


 


Sample 
size 
calculation 
given  


33 


 


 


Inclusion: HBsAg positive recipients (at 
recruitment) who underwent allogenic 
hematopoietic stem cell transplantation 
(bone marrow transplant) (HSCT) with 
HBsAg positive donors 


 


Exclusion: no coinfection with HCV 


 


Baseline characteristics 


No information given for the subgroup 
(HBsAg positive recipients 


Prophylactic 
lamivudine 
(unclear dose), 
treated before 
marrow harvest 
and HSCT and 
continued for 
52 weeks after 
HSCT 


(n=19) 


 


 


 


 No 
prophylacti
c 
lamivudine 
(n=14) 


Median 
of 12 
months 
in group 
2 and 
13 
months 
in group 
1 


1.HBV related 
hepatitis 


-hepatitis (>3 fold 
elevation of ALT on 
two consecutive 
tests 5 days apart in 
the absence of 
systemic infections 


) that was preceded 
by HBV DNA 
elevation to >10 
times compared to 
baseline, in patients 
who remained HBV 
DNA positive, if the 
serum HBV DNA 
turned from 
negative to positive  


 


 


Cheng Si-
yuan 
(China- 
Internati
onal) 
Hepatitis 
Research 
Foundati
on 
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Effect size  


 


 Prophylactic LAM 


n=19 


No prophylactic lamivudine 


n=14 


HBV related hepatitis, n 2 7  


Cox proportional hazard regression model 


Reduction of HBV related hepatitis 


Hazard ratio 


 


 


7.27 (1.62-32.58)* 


 


 


1.00 


*p=0.01 


  


 


 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Lau 2002 Non 
randomise
d trial 


40 


 


 


Inclusion: HBsAg positive patients who received 
allogeneic hematopoietic cell transplantation  


 


Exclusion: not stated 


 


Baseline characteristics 


Prophylactic 
lamivudine 
(100mg/day)
, started 1 
week before 
transplantati


Case 
matched (in 
terms of 
pretransplan
t ALT, HBV 
serology, 


52 weeks 
after 
transplan
tation 


1.Hepatitis  


>3 fold ALT 
elevation on 2 
consecutive 
determination
s, 5 days 


Not 
stated 
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 Prophylactic 
LAM 


No 
prophylactic 
LAM 


Median age 
(range) 


38.5 (13-54) 32 (5-48) 


M:F 10:10 16:4 


Median ALT 
(range) 


31.5 (1-102) 24 (10-86) 


Recipient HBV 
serology 


HBeAg (+) 


Anti-HBe (+) 


HBV DNA 
positive 


 


 


4 


16 


9 


 


 


 


4 


16 


9 


Mean HBV 
DNA (SD) 


10 (8.7) 12.7 (4.6) 


HBV genotype 


B 


C 


 


 


6 


10 


 


 


6 


10 


Donor HBV 
serology 


HBsAg (+) 


Anti-HBs (+) 


Anti-HBc (+) 


HBV negative 


Mean HBV 
DNA (SD) 


 


 


9 


4 


3 


7 


58.9 (75.7) 


 


 


5 


6 


4 


9 


70.2 (104.7) 


 


on until 52 
weeks after 
transplantati
on  


(n=20) 


 


 


HBV 
genotype, 
HBV DNA) 
recipients 
who did not 
receive 
lamivudine 
(n=20) 


apart, 
compared to 
baseline 
value, in the 
absence of 
systemic 
infections  


 


2.Hepatitis 
due to HBV 
reactivation 


HBV DNA 
elevation to 
>10 times, 
compared to 
baseline 
value, plus the 
above. 


 


3.All-cause 
mortality 


 


4.Mortality 
related to 
hepatic failure 


 


Effect size  
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 Prophylactic lamivudine 


n=20 


No prophylactic lamivudine 


n=20 


Hepatitis * 8 16  


HBV related hepatitis* 1 9 


Overall mortality 3 9 


Mortality due to hepatic failure 0 2 


*p=<0.05 


 


Pre-emptive lamivudine therapy effectively reduces hepatitis due to HBV reactivation in HBsAg positive patients treated with allogeneic hematopoietic cell 
transplantation (multivariate cox proportional hazards regression model) 


 Univariate hazard ratio 
(HR) 


P value Multivariate HR P value 


Preemptive use of lamivudine 


Yes 


No 


 


0.08 (0.01-0.62) 


1 


 


0.016 


 


0.09 (0.01-0.69) 


1 


 


0.021 


 


 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention Comparison 


Length of 
follow-
up 


Outcome 
measures 


Source  


of  


funding 


Chan et al, 
2002. 
Preemptive 
lamivudine 
therapy based 


Cohort 
study with 
historical 
contros 
(patients 


N=67 


 


Inclusion: HbsAg positive patients who 
underwent renal allograft transplantation. 


Immunosuppressive treatment after kidney 
transplantation: 


Preemptive 
lamivudine 
(100mg/day) 
was started 
if patients 


No 
preemptive 
treatment 
(n=52) 


82 +/-58 
months 
after 
transplan
tation 


1.All-cause 
mortality 


 


2.Mortality 


Not 
stated 
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on HBV DNA 
level in HbsAg-
Positive 
kidney 
allograft 
recipients 


who 
underwent 
transplanat
ion before 
January 
1996 when 
the 
lamivudine 
become 
available.  


Methylprednisolone 0.5g intravenously followed 
by prednisolone 30mg/d 


Cyclosporine 0.8mg/kg/d (azathioprine was used 
before cyclosporine availability) 


Steroid resistant rejection was treated with anti-
thymocyte globulin or anti-CD3 antibody. 


 


Exclusion: patients positive for antibody to 
hepatitis C virus or hepatitis C virus RNA, who 
had significant alcohol consumption, patients 
with cirrhosis on biopsy or decompensated liver 
disease were excluded.  


 


Baseline characteristics 


29 (43.3%) were HbeAg positive at the time of 
kidney transplantation 


49 (73.1%) had at least one episode of elevated 
ALT after kidney transplantation 


Among the 15 patients who received lamivudine, 
3 were late referrals who received lamivudine as 
salvage therapy after the development of liver 
decompensation-these 3 patients were excluded 
from between group comparisons.   


satisfied 
either 
criteria:1) 
HBV 
DNA>2.83x1
08 copies/ml 
in patients 
with normal 
ALT or 2) 
HBV 
DNA>2.83x1
07 copies/ml 
in patients 
with 
increased 
ALT and/or a 
liver biopsy 
showing 
significant 
hepatitis 


(n=15) 


 


 


 


(range 
13-212 
months) 


due to liver 
complications 


 


 


The median duration of lamivudine treatment was 190 days (range 85-385) for the prophylactic group and 139 days (range 17-276) for the therapeutic group. 


Effect size  


 


 Preemptive lamivudine 


(N=12) 


No preemptive lamivudine 


(N=57) 


Overall mortality 0/12 14/52 


Mortality due to liver complications 0 8/52 
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E.6.7 Pregnant women 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Xu WM, Cui 
YT, Wang L et 
al. Lamivudine 
in late 
pregnancy to 
prevent 
perinatal 
transmission 
of hepatitis B 
virus 
infection: a 
multicentre, 
randomized, 
double-blind, 
placebo-
controlled 


Double 
blinded 
multicente
r RCT in 


China and 
Philippines  


N=155 
(randomis
ed) 


N=155 
(ITT) 


N=150 (as 
treated) 


 


 


Mothers aged 16 and over with an estimated 
gestational age of 26-30 wks at screening who 
had detectable serum HBsAg and serum HBV 
DNA > 1000 MEq/mL [branched-DNA (bDNA) 
Quantiplex Assay, Chiron Diagnostic, Emeryville, 
CA, USA, lower limit of detection (LLOD) of 0.7 
MEq/mL or ~ 105 copies/mL; 1 MEq/mL ≡ 106 
copies/mL].  Subjects were excluded if they were 
co-infected with hepatitis C virus, hepatitis delta 
virus, or were known to be infected with HIV.  
Subjects were also excluded if they had serum 
alanine aminotransferase (ALT) levels > 10 times 
the upper limit of normal for the reference range 
(ULN) at screening or had a history of acute 
hepatitis exacerbations resulting in transient 
decompensation; or had decompensated liver 


1st group: 
lamivudine 
(100mg/day) 
from week 
32 of 
gestation to 
week 4 
postpartum 
+ infants 
vaccine + 
HBIG (N=63) 


 


Drop-outs 
for 


mothers 


Placebo 


+ Vaccine + 
HBIG 
(N=62) 


 


Drop-outs 
for 


mothers 
prior to 
delivery: 
2/62 


-59 infants 
at birth 


- N infants 
at 52 


12 weeks 
post 
delivery 
for 
mothers 
and 52 
weeks post 
birth for 


infants  


Critical 
outcomes: 


Newborns and 
infants (12, 28 
and 52 weeks)   
HBsAg 
positivity 


Newborns and 
infants (12, 28 
and 52 weeks) 
HBV DNA 
positivity 


Secondary 
outcomes: 


Maternal HBV 


GlaxoSmi
thKline 
Research 
and 
Develop
ment 
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study. J Viral 
Hepat. 2009; 
16(2):94-103.  
XU2009 


disease defined as serum bilirubin level > 2.5 x 
ULN (except for Gilbert’s syndrome), 
prothrombin time > 3 s prolonger, serum 
albumin below the lower limit of normal for the 
reference range, or history of ascites, variceal 
haemorrhage or hepatic encephalopathy.  Finally 
subjects were excluded if they had anaemia, 
leucopenia and granulocytopenia, 
thrombocytopenia, a serum creatinine > 1.5 
mg/dL, or evidence of pancreatitis 


 Lamivudine 
(N=89)* 


Placebo 
(N=61)** 


Age (yrs) 
median (range) 


26 (19-32) 25 (20-36) 


Ethnic origin, 
Asian – n (%) 


89 (100) 61 (100) 


Positive for 
HBeAg – n (%) 


88 (99) 61 (100) 


Abnormal ALT 
– n (%) 


14 (16) 8 (13) 


Serum HBV 
DNA – 
Meq/mL*** 


Median 


Range 


Mean (SD) 


 


 


 


1936.0 


0.4-10030.0 


2220.0 
(1610.9) 


 


 


 


2390.0 


629.6-7577.0 


2692.7 (1627) 


 As treated population 


* Lamivudine = lamivudine + vaccine + HBIG 
group and Lamivudine + Vaccine group 


** Placebo = Placebo + Vaccine + HBIg group 


*** Nineteen mothers (12 lamivudine and seven 
placebo) were enrolled with HBV DNA results at 


prior to 
delivery: 
5/63 


-56 infants at 
birth 


- N infants at 
52 weeks=49 


 


 


2nd group: 
lamivudine 
(100mg/day) 
from week 
32 of 
gestation to 
week 4 
postpartum 
+ infants 
vaccine + 
(N=30) 


 


Drop-outs 
for 


mothers 
prior to 
delivery: 
2/30 


-26 infants at 
birth 


- N infants at 
52 weeks=21 


 


 


This arm was 


weeks=41 


 


 


DNA 
reduction  


Adverse 
events 
(mothers, 
infants) 


Congenital 
abnormalities 
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screening either missing or < 1000 MEq/mL.  At 
baseline, only nine of these mothers (five 
lamivudine and four placebo) had HBV DNA 
levels that were < 1000 MEq/mL.  Of these, one 
lamivudine mother (baseline HBV DNA value of 
724.8 Meg/mL) and four placebo mothers 
(Baseline HBV DNA values of 873.0, 855.7, 899.7 
and 629.6 MEq/mL) had an infant included in the 
primary analysis 


 


Demographic and baseline characteristics of 
infant 


 


 Lam + Vacc + 
HBIg (N=56) 


Placebo + Vacc 
+ HBIg (N=59) 


Gestational 
age, wks, 
median (range) 


39 (27-41) 39 (33-41) 


Gender, male n 
(%) 


35 (63) 34 (58) 


Weight, kg, 
median (range) 


3.2 (2-5) 3.3 (2-5) 


Vaginal 
delivery n (%) 


24 (43%) 24 (41%) 


Caesarean 
section n (%) 


32 (57%) 35 (59%) 


 


 


discontinued
.  Results are 
not 
presented 
for this arm 


 


Efficacy newborns/infants 


 Lamivudine + Vaccine + 
HBIg  


Placebo + Vaccine + HBIg  P value 
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HBsAg seropositivity at 
birth 


17/56 (30) 14/59 (24) 0.480 


HBsAg seropositivity at 
week 12** 


4/56 6/59 0.466 


HbsAg seropositivity at 
week 28** 


3/56 6/59 0.250 


HbsAg seropositivity at 
week 52*** 


10/49 


 


23/41 


 


- 


 


HBV DNA seropositivity at 
birth 


7/56 (13) 24/59 (41) 0.001 


HBV DNA seropositivity at 
week 12** 


11/56 14/59 0.547 


HBV DNA seropositivity at 
week 28** 


6/56 9/59 0.249 


HBV DNA seropositivity at 
week 52*** 


4/49 


 


9/41 


 


- 


Adverse events 


 


10/56  (1 drug related- 
jaundice) 


12/59 (1 drug related- 
hyperbilirubinaemia) 


- 


Serious adverse events 
(none thought to be drug 
related) 


5/56 3/59  


 


** ITT analysis as no information on drop outs for this follow up 


*** ACA  


 


Efficacy for mothers 


 Lamivudine + Vaccine + 
HBIg (N=89)* 


Placebo + Vaccine + HBIg 
(N=61)  


HBV DNA maternal mean 
reduction (baseline- during 
delivery)^ 


2168 Meq/mL 529.9 Meq/mL 
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Adverse events 


 


7/89 (1 adverse event was 
considered to be drug 
related) 


6/61   


Serious adverse events 
(none thought to be drug 
related) 


1/89 1/61 


*Included the 2nd group of lamivudine + only vaccine that is not reported for the infants outcomes.  


^ the results derived by substracting the measurements during labour and delivery from the baseline figures- therefore SD couldn’t be calculated. 


  


Reference Study 
type 


Number of 
patients 


Patient characteristics 


 


Intervention Compariso
n 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Li XM, Yang 
YB, Hou HY et 
al. 
Interruption 
of HBV 
intrauterine 
transmission: 
a clinical 
study. World 
Journal of 
Gastroenterol
ogy. 2003; 
9(7):1501-
1503.LI2003 


RCT (no 
other 
informa
tion 
related 
to study 
desing) 
in 


China 


N=151 
(patients were 
randomised to 
3 groups: 
HBIG group, 
lamivudine 
group and no 
treatment 
group).  


Pregnant women who were HBsAg positive 
with normal liver and kidney function.  Serial 
tests were negative for HAV, HCV, HDV and 
HEV and no other severe complications were 
found and no other drugs, including the ones 
studied, anti-virus, cytotoxic, steroid hormones, 
or immune regulating drugs were administered. 


 


No significant differences were found in age, 
race, time of gestation and parturition, 
gestational age, way of delivery, and incidence 
of threatened abortion, threatened labour or 
pregnancy-induced hypertension syndrome.  
The 151 women delivered 151 newborns. 


Lamivudine 


100mg daily 
from 28 
week of 
gestation till 
the 30th day 
after labour 


(N=43) 


HBIG 200 
IU 
intramuscu
larly was 
administer
ed from 28 
weeks of 
gestation 
once every 
4 weeks 
until labour 


(N=56). 


 


No therapy 
(N=52) 


Until 
labour. 


Critical 
outcomes: 


Newborns 
HBsAg 
positivity 


Newborns 
HBeAg 
positivity 


Newborns 
HBV DNA 
positivity 


Secondary 
outcomes: 


Maternal HBV 
DNA 
reduction 
(after 
administration 
of agents) 


Adverse 
events 


None 
reported 
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(mothers, 
infants) 


 


Efficacy for newborns 


 Lamivudine (n=43) HBIG (n=56)  No therapy (n=52) 


HbsAg seropositivity at 
birth 


1/43  3/56 8/52 


HbeAg seropositivity at 
birth 


7/43 7/56 11/52 


HBV DNA seropositivity at 
birth 


7/43 9/56 17/52 


 


Efficacy for mothers 


 Lamivudine (mean, SD) HBIG (mean, SD) No therapy (mean, SD) 


Maternal HBV DNA 
reduction (after 
administration of agents) 
log 10 copies/ml 


 


2.16  (1.27) 2.09  (2.28) 0.82  (2.73) 


 


Adverse events 


No incidences were detected throughout administration or follow-up. No significant differences in gestational age, severity of pospartum hemorrhage, rate of cesarean 
section, neonatal weight, neonatal height,circumference of neonatal heald and Apgar score (P>0.05). 


 


 


Reference 
Study 
type 


Number of 
patients 


Patient characteristics 


 Intervention Comparison 


Lengt
h of 
follo
w-up 


Outcome 
measures 


Source  


of  


funding 


Yu M. The 
efficacy 


Prospecti
ve cohort  


 185 


 


Inclusion: Pregnant women who visited and 
delivered in the hospital between June 2006 and 


Lamivudine 


100mg (N=100) 


Controls or 
no 


12 
mont


At birth, 1 
month and 


Not 
stated 
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and safety 
of antiviral 
therapy 
with 
lamivudine 
to stop the 
vertical 
transmissi
on of 
hepatitis B 
virus. Eur J 
Clin 
Microbiol 
Infect Dis. 
2012  


 


 


 


 


 


All infants 
were given 
200 IU of 
HBIG 
injection 
immediatel
y after 
birth and at 
day 15, as 
well as 
20µg of 
genetically 
engineered 
hep B 
vaccine 
immediatel
y after 
birth and at 
month 1 
and 6. 
Blood 
samples 
were taken 
from the 
femoral 
vein of the 
infants 
after birth 
before 
prophylacti
c 
immunisati
on, and at 
months 
1,7, and 12 


March 2009. Age between 20 and 40 years, 
gestation period between 24 and 32 weeks, 
HBsAg/HBeAg positivity, HBV DNA ≥1.0 x 107 
copies/ml, normal or abnormal serum ALT at 
baseline, and husbands negative for 
HBsAg/HBeAg/HBVDNA. 


 


Exclusion: Ultrasonography showing fetal 
abnormality; ever threatened abortion, threatened 
premature labor, defective immunological function, 
having co-infection with hepatitis A, C,D, E or HIV 
virus; severe malnutrition, diabetes or kidney 
disease, using drugs which can affect immune 
function or antiviral drugs within 6 months. 


 


Baseline characteristics 


 Lamivudine 
(n=94) 


Controls 


(n=91) 


Age, mean (SD) 26.64 (4.17) 25.78 (3.89) 


Weight (kg), 
mean (SD) 


71.43 (13.98) 70.75 (11.53) 


Abnormal ALT, 
n (%) 


48 (51.06) 45 (49.45) 


HBV DNA 
(copies/ml) 


7.63 (0.54) 7.71 (0.71) 


E antigen 
titers, mean 
(SD) 


1376.23 
(428.85) 


1421.57 (466.63) 


There were no significant differences in the above 
parameters between the two groups at baseline.  


From the 24th to 
32nd week of 
gestation (2nd and 
last trimester), 
which was 
continued after 
childbirth till 
satisfactory 
efficacy or drug 
resistance 
mutation appeared 
if serum ALT was 
abnormal (≥40U/L) 
at baseline or 
stopped treatment 
after one month of 
post-natal if serum 
ALT was normal at 
baseline 


 


N=94 completers 


 


6 patients did not 
complete follow 
up. 


lamivudine 
(was only 
treated with 
glycyrrhizin, 
reduced 
glutathione, 
and 
polyunsatur
ated lecithin 
choline as 
well as the 
intervention 
group if ALT 
was 
abnormal) 


 


N=91 
completers. 


 


9 patients 
did not 
complete 
follow up. 


hs 12 months 
follow up 
after birth.   


 


Critical 
outcomes: 


1) newborns 
and infants 
HBV DNA 
positivity 


2) newborns 
and infants 
HBsAg 
positivity 


3) Maternal 
undetectable 
HBV DNA 
(<5x102 
copies/ml to 
1x 109 
copies/ml) 
prior to 
delivery 


 


4) childrens 
adverse  


5) Congenital 
abnormalitie
s  
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to detect 
levels of 
HBVM and 
HBV DNA. 


 


 


Effect size 


 Lamivudine (n=94) Controls (n=91) P value 


Maternal undetectable HBV DNA 
(negativity), n (%) 


Before delivery 


 


 


29 (30.85) 


 


 


0(0) 


 


 


0.000 


Maternal log HBV DNA, mean (SD)  


4 weeks 


8 weeks 


Before delivery 


 


4.56 (1.52) 


3.74 (1.43) 


3.18 (1.52) 


 


7.74 (0.71) 


7.83 (0.52) 


7.81 (0.76) 


 


0.000 


0.000 


0.000 


Newborns 


Serum HBV DNA positivity 


HBsAg positivity 


 


At 1 month after birth 


HBsAg positivity 


HBV DNA positivity 


 


Infants (at 12 months follow up)  


HBsAg positivity 


HBV DNA positivity 


HBeAg positivity 


 


0/94 


9/94 


 


 


0/94 


0/94 


 


 


0/94 


0/94 


- 


 


- 


29/91 


 


 


10/91 


10/91 


 


 


7/91 


7/91 


7/91 


 


Adverse event 


Elevated creatine kinase, n 


 


1 


 


0 


 


- 


Postpartum hemorrhage n (%) 33 (35.11) 36 (39.56) 0.53 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 476 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


4
7


6
 


Cesarean section n (%) 48 (51.06) 45 (49.45) 0.83 


Preterm birth n (%) 7 (7.45) 8 (8.79) 0.74 


Neonatal asphyxia n (%) 4 (4.26) 6 (6.59) 0.48 


Malformation n (%) 0 (0) 1 (1.1) 0.31 


 


 


Authors’ conclusion: Lamivudine treatment can effectively and safely stop vertical transmission of HBV and normalise the ALT levels of pregnant women. 


 


Notes: study limitation, double blind randomisation was not adopted due to the requirement of informed consent from both the investigators and subjects.  


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compar
ison 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Han 2011. 
A 
prospectiv
e and 
open-lable 
study for 
the 
efficacy of  
telbivudine 
in 
pregnancy 
for the 
prevention 
of 
perinatal  
transmissi
on of 
hepatitis B 
virus 


Open label 
prospective 
case 
control 
study from 
a single 
tertiary 
hospital in 
China 
between 
December 
2007 and 
August 
2009 


 N=229 


 


 


Inclusion: HbeAg positive pregnant aged 20-40 years, 
gestational age between 20-32 weeks, women with CHB, 
levels of HBV DNA>107 copies/mL. 


Eligible patients were enrolled to the treatment or 
observation group based on patient’s informed decision 
about the risks and benefits of telbivudine therapy vs 
clinical observation.  


 


Exclusion: coinfection with hepatitis A, C,D, E or HIV; 
evidence of hepatocellular carcinoma, decompensated 
liver disease, or significant renal, cardiovascular, 
respiratory or neurological comorbidity; concurrent 
treatment with immune modulators, clinical signs of 
threatened miscarriage in early pregnancy, use of previous 
antiviral therapy, evidenceof fetal deformity or if the 
biological father had CHB.  


Baseline characteristics 


 Telbivudine No therapy P value 


Telbivudine 
(600 mg) 
starting in 
the 2nd or 
3rd trimester 
(n=135) (136 
infants were 
born) 


 


All mother 
were 
reported to 
Antiviral 
Pregnancy 
Registry. 


Mother were 
instructed 
not to 
breast-feed 


No 
treatme
nt 
(n=94) 


 


88 
mother-
infant 
pairs 
complet
ed all 
follow 
up visits  


Every 6- 8 
weeks prior 
to delivery 
and then at 
postpartu
m week 28.  


1) newborn 
and infant 
(28 weeks) 
HBV DNA 
positivity 


2) newborn 
and infant 
(28 weeks) 
HbsAg 
seropositivit
y 


 


3) maternal 
undetectable 
HBV DNA 
(<500 
copies/ml) 


 


Departm
ent of 
Health, 
Jiangsu 
Province
, 
People’s 
Republic 
of China  
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infection. 
Journal of 
Hepatolog
y 2011:55; 
1215-1221. 


(600 mg/day) 
(n=135) 


(n=94) 


Median age 
(range) 


27 (20-38) 26 (20-33) 0.628 


Previous 
pregnancy, n (%) 


2 (1-5) 2 (1-5) 0.939 


Median serum 
HBV DNA 
(range), log10 
copies/ml 


8.16 (7.04-
9.45) 


8.00 (7.08-
9.53) 


0.128 


Median serum 
ALT (range), U/L 


22.35 (8.20-
334.90) 


27.6 (8.10-
262.5) 


0.227 


Infants: 


-Gestational age 
(weeks), median 
(range) 


-Sex, male, n (%) 


- Brith weight, 
kg, median 
(range) 


- Birth length, 
cm, median 
(range) 


- Apgar score of 
5 min, median 
(range) 


 


-39 (34-41) 


 


 


-74 (54%) 


 


-3.3 (1.81-
4.55) 


 


-50 (44-57) 


 


 


-10 (9-10) 


 


 


 


-39 (33-41) 


 


 


-44 (47%) 


 


-3.35 (1.75-
4.15) 


 


-50 (43-53) 


 


 


-10 (9-10) 


 


0.745 


 


 


0.282 


 


0.256 


 


 


0.962 


 


 


 


 


 


 


All infants were vaccinated with genetically enginneered 
HBV vaccine 20µg according to a standrd vaccination 
regimen (within 12 hours of birth and weeks 4 and 24) and 
hepatitis B immune globulin 200 IU within 2 hours after 


infants when 
they 
received 
telbivudine 
therapy.  


 


132 mother-
infant pairs 
completed 
all follow up 
visits  


4) congenital 
anomalies 


 


5) serious 
adverse 
events 
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birth and on day 15.  


 


Effect size 


 


Critical outcomes for newborn/infants Telbivudine (600mg/d) 


(n= 136) 


 


No therapy  (n=94) p value 


At birth 


HbsAg positive 13 (10%) 28 (30%) - 


HBV DNA positive 123 (90%) 75 (80%) - 


At 28 weeks 


HbsAg positive 0/132 7/88 (8%) - 


HBV DNA detectable 0/132 7/88 (8%) - 


Low birth weight 1/136 1/94  


Congenital anomalies 0 0  


Serious adverse events 0 0  


Pneumonia, n (%) 6/136 5/94  


 


Critical outcomes for mothers Telbivudine (600mg/d) 


(n=135) 


 


No therapy  (n=94) p value 


 


Prior to delivery: HBV DNA<500 copies/ml 44 (33%) 0 (0%) <0.001 


Adverse events, n (%) 12/135 (8.9%) 5/94 (5.3%) 0.311 


Cesarean section, n (%) 75 (56%) 44 (47%) 0.192 


 


 


Authors’ conclusion: Telbivudine used during pregnancy in CHB HbeAg+ highly viremic mothers can safely reduce perinatal HBV transmission. Telbivudine was well 
tolerated with no safety concerns in the telbivudine-treated mothers or their infants on short term follow up. These data support the use of telbivudine in this special 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 479 of 794 


<H
ep


atitis B
 (ch


ro
n


ic)>
: <


C
lin


ical G
u


id
elin


e <…
>>


 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 


style
 in


 d
o


cu
m


e
n


t. 
<M


eth
o


d
s, e


vid
en


ce an
d


 reco
m


m
en


d
atio


n
s> 


4
7


9
 


population.  


 


Notes:  


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 Intervention 
Compar
ison 


Length of 
follow-up 


Outcome 
measures 


Source  


of  


funding 


Pan 2012. 
Telbivudin
e prevents 
vertical 
transmissi
on from 
HbeAg 
positive 
woment 
with 
chronic 
hepatitis B. 
Clinical 
Gastroente
rology and 
Hepatolog
y 2012:10; 
520-526. 


Open label 
prospective 
case 
control 
study from 
a single 
tertiary 
hospital in 
China from 
August 
2008- 
December 
2009. 


 N=88 


 


 


Inclusion: HbeAg positive pregnant aged 20-40 years, 
gestational age between 12-30 weeks, women with CHB, 
levels of HBV DNA>6 log10 copies/mL and increased levels 
of ALT (>1x times the upper limit of normal (ULN=40 
IU/mL) and <10 times ULN).  


Eligible patients were enrolled to the treatment or 
observation group based on patient’s informed decision 
about the risks and benefits of telbivudine therapy vs 
clinical observation.  


 


Exclusion: coinfection with hepatitis A, C,D, E or HIV; 
evidence of hepatocellular carcinoma, decompensated 
liver disease, or significant renal, cardiovascular, 
respiratory or neurological comorbidity; concurrent 
treatment with immune modulators, cytotoxic drugs, or 
steroids, clinical signs of threatened miscarriage in early 
pregnancy, use of antiviral therapy within 6 months prior 
to the pregnancy; evidence of of fetal deformity or if the 
biological father had CHB.  


Baseline characteristics 


 Telbivudine 
(600 mg/day) 
(n=53) 


No therapy 
(n=35) 


P value 


Median age 
(range) 


27 (21-34) 27 (21-33) 0.815 


Telbivudine 
(600 mg) 
starting in 
the 2nd or 
3rd trimester 
(n=53) (54 
infants were 
born) 


 


All mother 
were 
reported to 
Antiviral 
Pregnancy 
Registry. 


Mother were 
instructed 
not to 
breast-feed 
infants when 
they 
received 
telbivudine 
therapy.  


 


52 mother-


No 
treatme
nt 
(n=35) 


 


32 
mother-
infant 
pairs 
complet
ed all 
follow 
up visits  


Every 6- 8 
weeks prior 
to delivery 
and then at 
postpartu
m week 4, 
8, 16 and 
28.  


1) newborn 
and infant 
(28 weeks) 
HBV DNA 
positivity 


2) newborn 
and infant 
(28 weeks) 
HbeAg 
seropositivit
y 


3) newborn 
and infant 
(28 weeks) 
HbsAg 
seropositivit
y 


 


4) maternal 
undetectable 
HBV DNA 
(<500 
copies/ml) 


 


5) congenital 
anomalies 


Departm
ent of 
Health, 
Jiangsu 
Province
, 
People’s 
Republic 
of China  
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Previous use of 
antiviral, n (%) 


10 (19%) 0 0.005 


Median serum 
HBV DNA 
(range), log10 
copies/ml 


8.08 (6.62-
9.45) 


8.08 (6.76-
9.08) 


0.995 


Median serum 
ALT (range), U/L 


60.4 (41.4-
422.0) 


63.2 (42.4-
262.5) 


0.073 


 130 (35-400) 122 (62-309)  


Infants: 


-Gestational age 
(weeks), median 
(range) 


-Sex, male, n (%) 


- Brith weight, 
kg, median 
(range) 


- Birth length, 
cm, median 
(range) 


- Head 
circumference 
(cm) 


- Vaginal 
delivery, n (%) 


- Ceserean 
section, n (%) 


 


 


-39 (34-41) 


 


-26 (48%) 


 


 


-3.2 (2.4-4.4) 


 


 


-50 (47.5-53) 


 


 


-33 (29-35) 


 


 


-20 (38%) 


 


-33 (62%) 


 


-39 (36-42) 


 


-16 (46%) 


 


 


-3.4 (2.8-4.2) 


 


 


-50 (48--53) 


 


 


-33 (31.5-35.5) 


 


-16 (46%) 


 


-19 (54%) 


 


 


All infants were vaccinated with genetically enginneered 
HBV vaccine 20µg according to a standrd vaccination 
regimen (within 12 hours of birth and weeks 4 and 24) and 


infant pairs 
completed 
all follow up 
visits (13 
stopped 
therapy after 
delivery) 


 


6) serious 
adverse 
events 
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hepatitis B immune globulin 200 IU within 2 hours after 
birth and on day 15.  


 


Effect size 


 


Critical outcomes for newborn/infants Telbivudine (600mg/d) 


(n= 54) 


 


No therapy  (n=35) p value 


At birth 


HbeAg positive 54 (100%) 35 (100%)  


HbsAg positive 2 (4%) 8 (23%) 0.012 


HBV DNA detectable 0 3 (9%) 0.029 


At 28 weeks 


HbeAg positive 0 3 (9.7%) 0.029 


HbsAg positive 0 3 (9.7%) 0.029 


HBV DNA detectable 0 3 (9.7%) 0.029 


Congenital anomalies 0 0  


Serious adverse events 0 0  


Pneumonia 3/52 1/32  


 


Critical outcomes for mothers Telbivudine (600mg/d) 


(n= 53) 


 


No therapy  (n=35) p value 


Prior to delivery 


HBV DNA<500 copies/ml 28 (53%) 0 (0%) <0.001 


At week 4 postpartum    


HBV DNA<500 copies/ml 31 (58%) 0 <0.001 


At 28 weeks 


HBV DNA<500 copies/ml 31 (58%) 0 <0.001 
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Authors’ conclusion: women with CHB given telbivudine during the second or third trimester of pregnancy have reduced rates of perinatal tranmission. Telbivudine 
produced no adverese events in mothers or infants by 28 weeks.  


 


Notes:  


 


E.7 Monitoring 


E.7.1 HBeAg positive patients with detectable HBV DNA and normal ALT levels 


 


 


 


Bibliographic 
reference 


Study type/ 


Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Chu 2007 Prospective 
follow up 
study  


N=133 HbeAg positive patients with normal ALT level (0-36 
U/L), no evidence of cirrhosis based on clinical 
grounds and liver ultrasonnography and no 
concomitant infection with hepatitis C or delta at the 
baseline and no antiviral therapy before entry or 
during follow up who had documented 
seroconversion from HbeAg  to anti-Hbe.  


Baseline characteristics 


 Total 
(n=133)  


Men 
(n=75) 


Women 
(n=58) 


Mean age 28.2 (6.9) 28.3 (6.4) 28.2 (7.5) 


Maximal ALT 
during HbeAg 
positive phase 
(immune 
clearance 
phase) 


For a 
minimum 
of 1 year 
following 
HbeAg 
seroconve
rsion  


Reactivation of 
hepatitis B defined 
as raise to more 
than twice the ULN 
of ALT levels, 
accompanied by 
positive serum HBV 
DNA (>1.4 X 105 
copies/ml) by 
hybridization 
assays. 


By a grant 
fron 
National 
Science of 
Council of 
Taiwan.   
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on entry in 
years (SD) 


Genotype 


-B 


-C 


 


108 (81%) 


25 (19%) 


 


64(85%) 


11(15%) 


 


44(76%) 


14(24%) 


Interval 
from entry 
to HbeAg 
seroconver
sion (years) 


4.6 (3.7) 4.6 (4.0) 4.5 (3.3) 


Follow up 
duration 
following 
HbeAg 
seroconver
sion (years) 


5.8 (4.2) 5.9 (4.3) 5.7 (4.1) 


    
 


Results: 


The annual rate of reactivation of hepatitis B was 3.3%. 


The cumulative probabilities orf reactivation of hepatitis B were 15.1%, 29.8% and 32.8% respectively after 5, 10 and 15 years of follow up. 


 


Predictive models for reactivation of hepatitis B following HbeAg seroconversion 


 Univariate analysis* Multivariate analysis*▪  


Prognostic factors Hazard ratio (95% C.I) P value Hazard ratio (95% C.I) P value 


Maximal ALT during HbeAg 
positive (immuno clearance) 
phase 


<2 x ULN 


2-5  x ULN 


>5  x ULN 


 


 


 


1 


(0.72-6.16) 


3.01  (1.12-8.08) 


 


 


 


0.17 


0.029 


 


 


 


1 


(0.89-8.47) 


3.57  (1.22-10.46) 


 


 


 


0.08 


0.02 


* Cox proportional hazards regression models. 
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▪  Multivariate analysis included the following predictive factors: age on entry, gender, genotype, interval from entry to HbeAg seroconverion (in years) and age at 
HbeAg seroconversion.  


The authors concluded that ALT levels>5 x ULN during the HbeAg positive phase was correlated significantly with reactivation of hepatitis B after HbeAg 
seroconversion.   


 


E.7.2 Inactive carriers with CHB (defined as HBeAg negative patients and normal ALT levels) 


 


 


   
Reference 


Study type/ 
Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Kumar 
2009 


Prospective 
cohort  


 


 


Monitoring 
factors 
measurement
: adequate 


 


 


N= 217 Recruitment/setting: Liver Diseases Follow up 
clinic, India between Jan 1996 and Jan 2007.  


 


Inclusion: HBsAg positive for at least the previous 
6 months; no present or past evidence of any 
symptoms related to liver disease; follow up of 
≥12 months and HBeAg negative, anti-HBe 
positive, and normal ALT (<40IU/L) at 
presentation.  


 


Exclusion: Hep C, D, A, E or HIV coinfection; 
decompensated liver disease (defined by serum 
bilirubin >2.5 times the ULN, prothrombin time 
>3seconds compared with control; serum albumin 
<2.5 g/dL; or a history of ascites, variceal 
hemorrhage, or hepatic encephalopathy; 
evidence of liver disease because of other 
etiology and patients who had alcohol, drug 
usage, or superinfection with hep C, D, A, or E 


Biochemical 
tests were 
performed 
using routine 
automated 
techniques. The 
ULN for serum 
ALT was 40 
IU/L.  


 


Serum HBV 
DNA were 
quantified 
using 
ultrasensitive 
hybrid capture 
assay by Digene 
co (lower limit 
of detection = 


Media
n 69 
month
s   


Spontaneous ALT flare  


(ALT rose to > ULN x2 , 
accompanied by HBV DNA 
levels of ≥105 copies/mL 
or 100-fold rise in HBV 
DNA from the previous 
levels) 


 


Patients were stratified 
according to baseline ALT 
levels as low-normal ALT 
(<0.5 x ULN) and high-
normal ALT (0.5-1 x ULN) 


 


Assessed every 3-6 
months 


 


Not stated 
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that might be possible etiologic agents of ALT 
flare.  


 


Baseline characteristics 


 N (%) 


Age, years (mean±SD) 35.3 ±13.4 


 Male, n (%) 161 (74.2) 


ALT (IU/L), median (range) 27 (11-40) 


Baseline HBV DNA (log 10 
copies/ml), median (range) 


4.75 (2.78-9.2) 


HAI, median (range)*  4 (1-10) 


Fibrosis stage, median 
(range)*  


1 (0-4) 


Distribution of fibrosis stages, 
n (%):  


0 


1 


2 


3 


4 


 


 


29 (25.7) 


41 (36.3) 


32 (28.3) 


10 (8.8) 


1 (0.9) 


Genotype, n (%) 


A 


C 


D 


A+D 


 


49 (22.6) 


3 (1.4) 


149 (68.7) 


16 (7.4) 


Precore mutant, n (%) 87 (40.1) 


BCP mutant, n (%) 51 (23.5) 


 


 


4700 
copies/mL). In 
patients with 
undetectable 
HBV DNA by 
quantitative 
PCR was used 
(lower limit of 
detection = 600 
copies/mL). 


Results: 
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During a median of 69 months follow up, 43 developed spontaneous ALT flares and 173 had no flare.  


 


Annual rate of ALT flares was 4.3%.  


 


The cumulative probabilities of ALT flare were 10.8% and 47.3%, respectively, after 5 and 10 years of follow up.  


 


Median time to spontaneous ALT flare after enrolment into the study was 25 months (range, 1-128 months). The 10th percentile was 3.4 months. If the frequency of 
follow up is kept at 3 months, approximately 90% of ALT flares can be detected (table 1) 


 


Table 1. Time to spontaneous ALT flare after enrolment (Median: 25 months (range1-128months) 


Percentiles Time (months) 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


70 


75 


80 


85 


90 


95 


2.2 


3.4 


5.0 


5.0 


6.0 


9.6 


14.0 


19.0 


23.2 


25.0 


34.4 


39.2 


54.0 


62.0 


67.0 


70.0 


77.0 


97.2 


116.4 
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100 128.0 


 


 


 


Author’s conclusion: A follow up every 3 months can capture up to 90% of flares and would help identify patients who require antiviral therapy. 


 


 


 


 


   
Reference 


Study type/ 
Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Feld 2007 Prospective 
cohort  


 


 


Monitoring 
factors 
measurement
: adequate 


 


Small sample 
size  


 


 


N= 37 HBeAg negative with normal ALT (≤40IU/mL) at 
entry 


Recruitment/setting: Toronto Western Hospital 
Liver Clinic between Jan 2001 and Aug 2003. 


Inclusion: serum HBsAg positive for at least 6 
months. Asymptomatic CHB patients who were 
HBeAg negative, anti-HBe positive, had normal 
ALT levels 


Also reported on other subgroups: HBeAg 
negative patients with abnormal ALT, HBeAg 
positive patients 


Exclusion: patients coinfected with Hep C, D, HIV 
and other known causes of liver disease, patients 
receiving HBV treatment.  


Baseline characteristics 


 N (%) 


Median age, years 
(range) 


48.9 (23-67) 


ALT levels 


HBV DNA levels 


 


 


Measured by the 
Roche PCR assay 
(detectable range: 
500- 200,000 
copies/mL)  


 


Assessed every 3 
months 


 


Median 
3 years, 
range: 
0.67-4.0 


 


ALT elevation (a 
change from normal 
ALT to elevated ALT)  
(40IU/mL) from one 
visit to the next 


 


ALT normalisation (a 
change from 
elevated ALT to 
normal ALT) 
(≤40IU/mL) from one 
visit to the next 


 


Statistical method: 


 


Time to event for 
both Kaplan meier 


Not stated 
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 Male, n (%) 26 (70.3) 


Ethnicity 


Asian 


African 


Caucasian 


Other  


 


27 (73.4) 


1 (2.7) 


12 (32.4) 


2 (5.4) 


Histology 


F0 


F1 


F2 


F3 


F4 


 


3 (8.1) 


4 (10.8) 


7 (18.9) 


2 (5.4) 


11 (29.7) 


Genotype 


A 


B 


C 


D 


E 


F 


Undetermined* 


 


6 (16.2) 


11 (29.7) 


9 (24.3) 


6 (16.2) 


1 (2.7) 


0 


4 (10.8) 


Baseline ALT (IU/L) 24.9 ± 6.5 


Baseline HBV DNA (log 
copies/mL) 


4.91 ± 1.9 


 


Baseline HBV DNA 


<10,000 


10,000-30,000 


30,001-50,000 


50,001-100,000 


100,001-200,000 


>200,000 


 


18 (48.6) 


4 (10.8) 


2 (5.4) 


8 (21.6) 


2 (5.4) 


3 (8.1) 


and Cox regression 
analyses were 
counted o the basis 
of the time at which 
the patient became 
at risk (ALT 
normalisation) and 
the time of the event 
(ALT elevation). 
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*not genotyped because of consistently 
undetectable HBV DNA 


Results: 


The corresponding HBV DNA level was helpful in predicting the likelihood of future ALT elevation, particularly in the first year of follow up (N=37).  


Within one year of follow up 


 


ALT elevation (40IU/mL) 


At baseline  


HBV DNA >10,000 copies/mL and 
normal ALT  


HBV DNA <10,000 copies/mL 


 


43% 


 


2.9% 


 


With longer follow up, although patients with HBV DNA >10,000 copies/mL and normal ALT were still more likely to develop an increased ALT, an increasing proportion 
of those with low HBV DNA also had ALT elevation.  


By the end of follow up (median 3 years): 


At end of follow up (median 3y) 


 


ALT elevation 


At baseline 


 


HBV DNA >10,000 copies/mL and 
normal ALT  


HBV DNA <10,000 copies/mL 


 


 


77.6% 


 


37.6% 


 


Different HBV DNA thresholds used (% taken from graph): 


 


 ALT elevation over time (>40IU/mL) 


At 6 months 


HBV DNA >30,000 copies/mL + normal ALT  


HBV DNA <30,000 copies/mL + normal ALT  


At 12 months 


HBV DNA >30,000 copies/mL + normal ALT (n=14) 


 


23% 


8% 


 


40% 
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HBV DNA <30,000 copies/mL + normal ALT (n=27) 


At 36 months 


HBV DNA >30,000 copies/mL + normal ALT (n=3) 


HBV DNA <30,000 copies/mL + normal ALT (n=5) 


19% 


 


70% 


60%  


 


 


 ALT elevation over time (>40IU/mL) 


At 6 months 


HBV DNA >50,000 copies/mL + normal ALT   


HBV DNA <50,000 copies/mL + normal ALT 


At 12 months 


HBV DNA >50,000 copies/mL + normal ALT (n=12) 


HBV DNA <50,000 copies/mL + normal ALT (n=29) 


At 36 months 


HBV DNA >50,000 copies/mL + normal ALT  (n=3) 


HBV DNA <50,000 copies/mL + normal ALT (n=5) 


 


26% 


9% 


 


44% 


18% 


 


68% 


61%  


 


 


 ALT elevation over time (>40IU/mL) 


At 6 months 


HBV DNA >100,000 copies/mL + normal ALT  


HBV DNA <100,000 copies/mL + normal ALT 


At 12 months 


HBV DNA >100,000 copies/mL + normal ALT (n=4) 


HBV DNA <100,000 copies/mL + normal ALT (n=37) 


At 36 months 


HBV DNA >100,000 copies/mL + normal ALT (n=2) 


HBV DNA <100,000 copies/mL + normal ALT (n=6) 


 


41% 


6% 


 


68% 


17%  


 


68% 


62% 


 


 ALT elevation over time (>40IU/mL) 
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At 6 months 


HBV DNA >200,000 copies/mL + normal ALT  


HBV DNA <200,000 copies/mL + normal ALT 


At 12 months 


HBV DNA >200,000 copies/mL + normal ALT (n=3) 


HBV DNA <200,000 copies/mL + normal ALT (n=38) 


At 36 months 


HBV DNA >200,000 copies/mL + normal ALT (n=2) 


HBV DNA <200,000 copies/mL + normal ALT (n=6) 


 


42% 


10% 


 


58% 


21% 


 


66% 


58% 


 


At 1 year of follow up, more patients with normal ALT and HBV DNA above either 30,000 or 50,000 copies/mL thresholds developed an ALT elevation, than those with 
HBV DNA below those thresholds (p=0.039). The discriminating value disappeared with longer follow up (p=0.093). 


Thresholds of 30,000 or 50,000 copies/mL were less discriminating than10,000 copies/mL.  


A threshold of 100,000copies/mL was able to discriminate between those who would experience an ALT elevation and those who would not during the first year of 
follow up. Data were limited because a small number of patients had HBV DNA above this level with normal ALT.  


 


Factors predicting future ALT elevation or  in HBeAg negative patients (cox proportional hazards regression): 


Factors Adjusted HR 


Number of previous ALT elevations 1.77 (1.03-3.03)* 


*adjusted for HBV DNA threshold of 10,000 copies/mL.  


**adjusted for baseline ALT and previous ALT elevations. 


Factors predicting future ALT normalisation in HBeAg negative patients (cox proportional hazards regression): 


 


Factors Adjusted HR* 


Number of previous ALT normalisation 2.44 (1.07-5.57) 


*adjusted for other covariates significant according to univariate analysis. 


Potential study limitations: 


ALT, used as a marker for liver disease activity. Repeated liver biopsies (to truly identify active liver disease) in such a short time would be unacceptable.  


Only patients with high ALT and low HBV DNA underwent a liver biopsy. 
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Author’s conclusion: HBeAg negative patients have a fluctuating course. HBV DNA values <10,000 copies/mL predict persistently normal ALT for at least 1 year. Patients 
with HBV DNA values 10,000-100,000 copies/mL can safely be followed at 6 monthly intervals, whereas HBV DNA >100,000 copies/mL are highly predictive of future 
ALT elevation and should prompt regular follow-up. This data suggest that decisions should not be made on the basis of one single measurement. If patients were 
presumed to be inactive and are only followed only intermittently, asymptomatic flares might be missed and this leads to the silent progression of liver disease. . 


 


 


Bibliographic 
reference 


Study type/ 


Study 
quality 


Numbe
r of 
patient
s Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source 
of 
funding 


Arai 2012 Retrospectiv
e  


423 All patients visiting the Chiba University Hospital and who were 
HBsAg positive carriers (persistent HBV infection). Patients who 
were positive for the HCV antibody and those who had another 
potential cause for chronic liver disease were excluded. Patients 
who were monitored for <1year or who had been given antiviral 
drugs before entry were also excluded.  


Baseline characteristics 


 Total 
(n=423)  


HBsAg 
seroclear
ance 
(n=25) 


No 
HBsAg 
seroclear
ance 


P value 


Sex (male/ 
female) 


239/184 18/7 221/177 NS 


Age years, 
mean (SD) 


40.5 (13.8) 44.6 (9.4) 40.2 (14) NS 


HBeAg 
status  (+/-) 


183/240 3/22 180/218 0.003 


HBV DNA 
(log 
copies/ml) 


5.6 (1.9) 4.6 (1.8) 5.6 (1.9) 0.007 


Quantitative 
HBsAg , 
every 6-12 
months  


Average 
6.5±5.7 
years 


Cut off 
<0.03IU/mL 
indicates 
HBsAg 
seroclearance 


Not 
stated 
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ALT (IU/L) 72.7 (90.4) 116.3 
(206.1) 


69.9 
(76.8) 


NS 


Genotype 


A/B/C/D/ 
undetermi
ned 


 


5/31/261/1/ 
125 


 


1/2/18/0
/4 


 


4/29/243
/1/121 


NS 


Past use of 
interferon 


16/407 2/23 14/384 NS 


HBsAg 
(log10 
IU/mL) 


3.37 (1.21) 2.47 
(1.28) 


3.44 
(1.13) 


0.001 


 


Results: 


 


Cox regression analysis - predictive models for reactivation of hepatitis B surface antigen seroclearance (mean follow up of 6.5 years) 


 Univariate analysis* Multivariate analysis*▪  


Prognostic factors (at baseline Hazard ratio (95% C.I) P value Hazard ratio (95% C.I) P value 


HBV DNA 


High HBV DNA 


Low HBV DNA 


HBsAg (log)  


High HBsAg 


Low HBsAg 


 


1.0 


0.58 (0.46-0.75) 


 


1.0 


0.39 (0.29-0.53) 


 


 


<0.001 


 


 


<0.001 


 


1.0 


0.94 (0.66-1.35) 


 


1.0 


0.45 (0.29-0.70) 


 


 


NS 


 


 


<0.001 


*covariates in multivariate analysis were not reported. 


 


Authors’ conclusion: The predictive factor for the seroclearance of HBsAg was a lower level of HBsAg. Therefore, measurements of HBsAg levels are one of the most 
effective means to follow up HBV carriers accurately. 
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E.7.3 Patients with CHB on interferon or pegylated interferon treatment 


 
Bibliographic 
reference 


Study type/ 


Study quality 
Number of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up Outcome measures 


Source of 
funding 


Heijink 2000 Prospective 
controlled 
multicenter 
trial 
(EUROHEP); 


1st phase: 
eligible patients 
received 10MU 
of INF-a three 
times per week 
for 16 weeks 
(“standard 
therapy”).  


2nd phase: non 
responding 
patients of the 
“standard 16 
week therapy” 
entered in the 
second phase 
of the study 
and were 
randomized to 
receive no 
further 


N=162 


Response rate 
139/162  


Missing data 
from 1st 
phase: 


16 patients 
discontinued 
therapy, 1 
was 
retrospectivel
y found that 
he has HBV 
DNA negative 
at start, 6 
patients had 
insufficient 
serums.  


Missing data 
from 2nd 
phase: 1 
patient in 
control group 
and three 
patients in 


Patients (18-70 yrs old) with 
positivity in serum for at least 
6 months, presence of HbeAg 
and HBV DNA in serum, as 
documented on 3 occasions in 
the 3 months before entry and 
histological evidence of chronic 
hepatitis on a liver biopsy 
taken in 6 months preceding 
enrollment.  


Exclusion criteria: hepatitis 
delta, C, or HIV, recent 
alchohol or drug addiction, 
previous IFN-A couse with a 
minimum duration of 12 weeks 
using at least 30MU per week, 
any antiviral or immune 
modulatory therapy in the last 
6 weeks, immunocompromised 
patients, pregnancy, females of 
fertile age with inadequate 
contraception, significant 
medical illness 


1)HbeAg levels 
indicated by 
AxSYM (<0.7PEI U 
ml-1) 


2)HBV DNA 
measured by the 
Abbott HBV DNA 
assay (<=1.6 pg 
ml-1) 


4, 8 and 16 
weeks for the 
1st phase/ 


4, 8, 16 and 
52 weeks for 
the 2nd  
phase 


 


Response: 
simultaneous 
negative result for 
HbeAg and HBV DNA 
(<=1.6 pg ml-1) 


None  
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treatment 
(“controls”, 
n=57), or a 
further 16 
weeks of 
treatment 
(“prolonged 
theraphy”, 
n=61).  


the 
“prolonged 
therapy” 
group were 
unable to be 
evaluated due 
to insufficient 
serum.  


Results: 


 “Standard therapy group”   


Prognostic factors Responders at 16 weeks of 
INFa therapy (n=25)  


Non responders at 16 
weeks of INFa therapy 
(N=114) 


P value (from 
univariate analysis) 


P value (from multivariate analysis) 


HbeAg (PEI Uml-1) geometric mean 
titres (GMT) 


4th week after starting of INFa 
treatment 


8th after starting of INFa treatment 


 


 


10* 


6.5* 


 


 


700* 


400* 


 


 


P=0.001  


P=0.001 


The authors mentioned that HbeAg 
decrease from the start of therapy to week 
8 were the most important factors 
determining response with no mention on 
statistical significant.  


HBV DNA (pg ml-1) geometric mean 
titres (GMT) 


4th week after starting of INFa 
treatment 


8th after starting of INFa treatment 


 


 


7.6* 


5.0* 


 


 


40* 


20* 


 


 


NS 


NS 


The authors mentioned that this factor did 
not add any predictive value to response at 
week 16.  


* Figures are taken from graphical presentation so maybe an approximation of the actual values. 


The authors also gave results on the effect of HbeAg decrease during the first 8 weeks of therapy on the response rate at the end of “standard therapy” (end of 16 
weeks) given for three abitarily chosen pretreatment HbeAg levels 


Pretreatment HbeAg levels  Decrease by 50% in HbeAg 
levels during the first 8 
weeks 


Decrease by 90% in HbeAg 
levels during the first 8 weeks 


Decrease by 99% in 
HbeAg levels during the 
first 8 weeks 


 Response rate at the end of 16 weeks 


50 PEI U ml-1 26% 42% 78% 
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500 PEI U ml-1 8% 18% 44% 


5000 PEI U ml-1 2% 6% 20% 


 


 “Prolonged therapy group”  


Prognostic factors Responders at 52 weeks of INFa 
therapy (previously non 
responders at 16-week of 
treatment) (n=16)  


Non responders at 52 weeks of 
INFa therapy (previously non 
responders at 16-week of 
treatment) (n=42) 


P value (from 
univariate analysis) 


HbeAg (PEI Uml-1) geometric mean titres (GMT) 


4th week after starting of INFa treatment 


8th week after starting of INFa treatment 


16th week after starting of INFa treatment 


 


100* 


61* 


9* 


 


888* 


600* 


420* 


 


P<0.01  


P<0.01 


NS 


* Figures are taken from graphical presentation so maybe an approximation of the actual values. 


 “Control group”  


Prognostic factors Responders at 52 weeks 
(previously non responders at 16-
week of treatment but received 
no further treatment) (n=6) 


Non responders at 52 weeks 
(previously non responders at 
16-week of treatment but 
received no further treatment) 
(N=50) 


P value (from 
univariate analysis) 


HbeAg (PEI Uml-1) geometric mean titres (GMT) 


4th week after starting of INFa treatment 


8th week after starting of INFa treatment 


16th week follow up 


 


642* 


71* 


39* 


 


771* 


578* 


391* 


 


NS 


P<0.01 


NS 


* Figures are taken from graphical presentation so maybe an approximation of the actual values. 


Additional results:  


The authors stated that changes in HBV DNA from the start of therapy to week 4 or 8 were not significantly related to response at week 52. No further data were given.  


The authrs also reported that pretreatment HbeAg and HBV DNA levels were significantly related to response at 16 weeks but not related to response at 52 weeks.  


 


Author’s conclusions: As the pretreatment HbeAg level and the decrease of HbeAg in the first 8 weeks of INF therapy are clearly related to response, the study may 
have identified cessation criteria that allow to stop therapy in patients who have a high probability of non response.  
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Bibliographic 
reference 


Study type/ 


Study quality 
Number of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up Outcome measures 


Source of 
funding 


Janssen 1994 Prospective 
follow up 


N=12 Patients HbeAg and HBV DNA 
positive were followed 
longitudinally during interferon 
alpha therapy (5 MU daily, in 
courses of 1 and 4 monts 
duration, separated by 1 
mount of rest).  


1) HbeAg 


2) HBV DNA  


Both viral 
markers were 
measured 
quantitatively 
every month 
during therapy 
and every 1-2 
months in a 
follow up of 1 
year.  


 HbsAg (detected by 
an enzyme 
immunoassay with a 
sensitivity of 0.3 
ng/ml) 


None mentioned. 


Results: 


The authors reported that they have obtained 148 serum samples from the 12 patients who were followed longitudinally during interferon alpha. HbsAg level was 
significantly correlated with HBV DNA levels during treatment (r=0.76, P<0.001) and HbeAg levels (r=0.70, P<0.001). 


No difference was found between the prognostic factors in patients with different response patterns (non response n=6, HbeAg seroconversion n=3, HbeAg and HbsAg 
seroconversion n=3).  


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up Outcome measures 


Source of 
funding 


Baltayiannis 
2006 


Prospective 
follow up 
study of 
interferon 
treatment 


N=63 HbeAg negative CHB patients who were 
HbsAg and hepattitis B virus HBV DNA 
positive at least two occasions 6 months 
apart, aged 18-71 years, with elevated 
alanine aminotransferase (ALT) on at 
least two occasions 3 months prior to 


-HBV DNA 
>10.000 
copies/ml 
measured at 6 
months on 
treatment 


6 months 
during 
treatment, 12 
months (end of 
treatment), 
every 12 


Relapse during the 6 
year follow up 
(defined as increase 
of transaminase 
levels above the 
normal range and 


None.  
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their enrollment in the study, and had 
histological findings of chronic hepatitis 
(using the scoring system developed by 
Desmet et al). Patients with HIV, HCV, 
HDV co infection, cirrhosis or HCC were 
excluded.  


 


Baseline 
characteristics 


Total sample 
(N=63) 


Age (yrs), mean (SD) 51.3 (14.2) 


Gender (male) 40/63 


Transfusion (n,%) 6 (9.5) 


Alcohol (n,%/age) 14 (22%)/57.8 
(9.7) 


AST (IU/L), median 
(range) 


130.3 (60-770) 


ALT (IU/L), median 
(range) 


177.7 (64-850) 


Serum HBV DNA 
(copies/ml), median 
(range) 


1.2x106 +-5.4 
x106 


Histological grade, 
mean+- (range) 


9.6 +-3.7 (2-18) 


Histological stage, 
mean+- SD (range) 


2.2 +-1.0 (0-4) 


 


 


months after 
the end of 
treatment for 6 
years.                                                                                                          


detectable HBV DNA 
levels at the end of 
treatment or when 
responses were not 
maintained for 6-12 
months follow up 
with the presence of 
HbsAg (non 
sustained relapse).   


Results: 


 Response evaluation during treatment 


 


HBV DNA >10.000 copies/ml BR (biochemical response= VR (virological response= when BVR (biochemical and virological NR (relapse) 
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when AST and/or ALT 
decreased to within the 
normal range) 


serum HBV DNA levels were 
decreased to undetectable 
levels by the end of treatment) 


response=when AST and/or ALT 
decreased to within normal 
range and HBV DNA levels 
became undetectable at the end 
of treatment) 


6 months 34/63 22/63 20/63 26/63 


12 months 38/63 42/63 36/63 16/63 


Follow up BSR (biochemical sustained 
response) 


VSR (virological sustained 
response) 


BVSR (biological and virological 
sustained response) 


NSR (not sustained response-
relapse) 


6 months  29/63 30/63 22/63 14/63 


12 months 27/63 29/63 21/63 28/63 


6 years 12/63    


 


Factors associated with relapse following interferon-a treatment of patients with hepatitis B e antigen negative chronic hepatitis B by univariate and multivariate 
analysis 


 Univariate analysis Multivariate analysis* 


 Hazard ratio (95% c.i) P value Hazard ratio (95% c.i) P value 


HBV DNA>10,000 copies/ml at 
6 months  


7.53 (1.73-32.85) 0.007 5.73 (1.16-28.25) 0.032 


* Other covariates included age (>45 years), gender, alcohol, ALT at baseline, histological grade and stage.  


 


Other results: Only alcohol use before recruitment was significantly correlated to relapse in the univariate analysis. HBV DNA levels at 6 months was the only statistical 
significant predictor of relapse at the multivariate analysis.   


 


 


 
Bibliograph Study type/ Number of Patient characteristics Prognostic Length of Outcome Source of 
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ic reference Study quality patients factor(s) follow-up measures funding 


Rijcborst 
2010 


Investigator-
initiated, 
multicenter, 
randomized, 
double blind 
controlled trial; 
patients were 
randomized in 
1:! Ratio to 
receive 180µg 
of 
peginterferon 
alfa-2a weekly 
and 1000 (body 
weight<75 kg) 
or 1200 mg 
(body 
weight>=75kg) 
of ribavirin daily 
or 180 µg of 
peginterferon 
alfa-2a weekly 
and placebo 
daily. The 
duration of 
therapy was 48 
weeks and 
there was 24 
week 
observation 
period. 


N=133 


107/133 
had 
measureme
nts on 
predictor 
factors 


HbeAg negative patients on two occasions 
before randomization, positive for HbsAg for 
more than 6 months, had elevated ALT levels 
within 2 months before randomization, and 
had a serum HBV DNA level>100,000 
copies/Ml. Exclusion criteria: antiviral or or 
immunosuppressive therapy within the 
previous 6 months, coinfection with 
hepatitis C, D or HIV, other acquired or 
inherited causes of liver disease, and 
preexisting cytopenia or decompensated 
liver disease. 


 Patient
s with 
SR 
(N=24) 


Patient
s with 
no SR 
(n=83) 


P value 


Age (yrs), 
mean (SD) 


41 (11) 42 (10) 0.59 


Male, n (%) 16 
(66.7) 


61 
(73.5) 


0.51 


Ethnicity 


-Caucasian 


-other 


 


23(95.8
) 


1 (4.2) 


 


79(95.2
) 


4 (4.8) 


 


0.73 


HBV 
genotype 


-A 


-D 


-
other/mixe
d 


 


 


0 


23(95.8
) 


 


1 (4.2) 


 


 


15(18.1
) 


62(74.7
) 


 


6 (7.2) 


 


 


 


 


 


0.13 


1)HbsAg (with 
the Architect 
HbsAg assay 
(range 0.05-250 
IU/ml)) 


2)HBV DNA 
(measured with 
the TaqMan 
PCR (lower limit 
of detection 35 
copies/ml- 
6IU/ml)) 


Both prognostic 
factors 
measured at 
4,8, 12,24,36 
and 48 weeks 
of treatment 


4, 8, 12, 48 
(end of 
treatment) 
weeks and at 
the end of 24 
weeks follow 
up (week 72). 


Sustained 
response (SR) 
defined as the 
combined 
presence of serum 
HBV DNA levels 
below 10,000 
copies/ml (1714 
IU/ml) and 
normalization of 
ALT at the end of 
follow up (week 
72) (according to 
the European 
Association for 
the Study of the 
Liver guidelines, 
EASL, 2009).  


The 
Foundation 
of Liver 
Research 
(Rotterdam, 
the 
Netherlands) 
was the 
study 
initiator and 
sponsor. 
F.Hoffmann-
La Roche, Ltd 
(Basel, 
Switzerland) 
supplied the 
drugs and 
financial 
support.  
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ALT, 
median 
(IQR) 


2 (1.7- 
3.9) 


2.3 
(1.6- 
4.1) 


0.82 


HBV DNA 
(copies/ml)
, mean (SD) 


6.9 
(1.2) 


6.7 
(1.2) 


0.52 


HbsAg,log 
IU/ml, 
mean (SD) 


3.8 
(0.4) 


3.8 
(0.6) 


0.80 


Liver 
necroinfla
mmation, 
median 
(IQR) 


5 (4- 6) 5 (4-7) 0.52 


Liver 
fibrosis, 
median 
(IQR) 


2 (1-3) 3 (1-3) 0.57 


Cirrhosis, n 
(%) 


0 3 (3.6) 1.0 


  


Results: 


24/107 patients (22%) developed SR- the number of sustained responders was comparable between the peginterferon alfa-2a monotherapy group (14/53) and the 
peginterferon alfa-2a and ribavirin combination group (10/54).  


Serum ALT levels behaved similarly in sustained responders and non responders during the treatment phase and were not predictive of SR. 
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* Figures are taken from graphical presentation so maybe an approximation of the actual values. 


 


 HBV DNA declines performed better with respect to the prediction of SR than HbsAg declines at week 4,8 and 12. The best model for fit (which was based on the AUC 
and AIC), was achieved through a combination of HbsAg and HBV DNA declines (AUC at week 12= 0.74). The performance of the model at week 24 did not improve 
significantly in comparison with the performance at week 12 (P=0.37). Whether patients were in monotherapy or in combination groups was not associated with SR at 
any time point (P>=0.35 for all time points).  


Based on the previous results, that the combination of markers of HbsAg and HBV DNA declines at week 12 better predicted the SR, the authors identified a stopping 
rule (cut off point) for discontinuation of therapy in patients who have a very low chance of SR while maintaining more than 95% of sustained responders on treatment.  


 


 


 


Week 12                                                  


 


 


AUC for the decline from the baseline of HBsAg, HBV 
DNA  and a combination of these two markers for the 


prediction of SR 


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


4th week 8th week 12th week


HBsAg


HBV DNA


HBsAg + HBV DNA


102 patients 
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HbsAg decline (IU/ml)                                 No-> N=48 (47%)                                                        Yes N=48 (47%)  


 


 


HBV DNA decline (copies/ml) 


 


 


Chance of SR (end of 72 weeks)          0%                         24%                                               25%                           39% 


 


Negative predictive value 100%:  none of the patients who didn’t have a decline in HbsAg levels and whose HBV DNA levels decreased < 2 log copies/ml (20% of the 
study population) exhibited a SR.  


Patients in who both the virological declines were achieved (and HBV DNA levels decline >=2 log copies/ml) had the highest probability of SR (39%) which was almost 
double the overall response rate of 22%.   


Separate analyses for the treatment groups (monotherapy and combination) resulted in identical cut off values for HbsAg and HBV DNA declines at week 12.   


 
Bibliographic 
reference 


Study type/ 


Study quality 
Number of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up Outcome measures 


Source of 
funding 


Perillo 1993 Not clearly 
defined 
(probably 
retrospective) 


N=29 Consecutive patients positive 
for HbeAg and HBV DNA 
before received interferon 
alpha treatment who had 
participated in two previous 
clinical trials in St. Louis. 


21 of the treated patients were 
treated with a 6 week 
decremental course of 
prednisone followed by 
interferon alpha-2 in a dose of 
5 MU/day. In all but one 
individual the IFNa was given 
for 90 days.  


1)HBV DNA 
(analyzed with a 
solution 
hybridization 
assay- sensitivity 
was 1/5 ng/lt) 


2) HbeAg loss 


Week 4th, 8th 
and 12th 
during 
interfeon 
treatment 
and at 3 and 6 
months after 
completion of 
therapy. 


Response was 
defined as the loss of 
HBV DNA by the end 
of treatment and the 
HbeAg loss during a 
6-to 9- month 
posttreatment 
observation period.  


None mentioned.  


>=2 log 


N=28 (27%) 


<2 log 


N=20 (20%) 


>=2 log 


N=34 (33%) 


<2 log 


N=20 (20%) 
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Results: 


16/29 patients were responders 


The authors reported that although similar disappearance curves were observed for the two markers (HBV DNA, HbeAg loss) during interferon treatment, HBV DNA 
became undetectable at an earlier interval in 13 of 16 responders (81%). No futher information was given on the time interval. 


Frequency of HbeAg loss monitoring 


Predictor  


>90% decrease in HbeAg loss Responders (N=16) Non responders (N=13) 


At 8 weeks during interferon treatment 11/16 (69%) 0 


At 12 weeks during interferon treatment 14/16 (88%) 1/13 (7.7%) 
 


 


 
Bibliographic 
reference 


Study type/ 


Study quality 
Number of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up Outcome measures 


Source of 
funding 


Fried 2008 Retrospective 
analysis of a 
group of 
patients 
randomized in 
a previous trial 
to receive 
peginterferon 
alfa-2a (180µ/ 
week) plus 
oral placebo 
daily for 48 
weeks.  


 N=271 


Data on 
HbeAg were 
available for 
267 patients 


HBV infected HbeAg positive 
patients who have been 
previously received 
peginterferon alfa-2a plus oral 
placebo for 48 weeks. No other 
information was given in 
relation to patients baseline 
characteristics.  


1)HbeAg 


2)HBV DNA 
(measured using 
COBAS 
AMPLICOR HBV 
monitor- lower 
limit of 
detections was 4 
x 102 copies/ml) 


Week 12 and 
24 during 
treatment, 
end of 
treatment (48 
weeks), 24 
weeks follow 
up.  


- Response was 
defined as 
achievement of 
HbeAg 
seroconversion at 
the end of 72 weeks 
(48 weeks of 
treatment and 24 
weeks follow up). 


- Late response was 
defined as not 
having achieved 
HbeAg 
seroconversion by 
the end of therapy, 
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but achieved 
seroconversion by 
the end of the 24 
week follow up.  


Results: 


87/271 (32.1%) were responders (achieved HbeAg seroconversion at the end of 24 weeks follow up post treatment-week 72) 


HbeAg (PEIU/ml) at 12 weeks during treatment N, % of responders (HbeAg seroconversion at week 
72) 


<10  53% 


10-100  23% 


>100  14% 


HBV DNA (log10 copies/ml) at 12 weeks during 
treatment 


 


<3  64% 


3-5 49% 


5-7 29% 


>=7 21% 


 


 N, % of responders (HbeAg seroconversion at week 
72) 


N, % of non responders at week 72 


HbeAg (PEIU/ml) at 24 weeks during treatment 


<10 (n=137, 52%) 52% (71/137) 66/137 


10-100 (n=54, 21%) 20% (11/54) 43/54 


>100 (n=72, 27%)* 4% (3/72) 69/72 


HBV DNA (log10 copies/ml) at 24 weeks during treatment 


<5 log copies/ml (n=118, 45%) 53% (62/118) 56/118 


5-9 copies/ml (n=89, 34%) 17% (15/89) 74/89 


>9 copies/ml (n=56, 21%)** 15% (8/56)  (46/56) 


* Specificity=0.92 


Negative predictive value=96%  
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** Specificity=0.72 


Negative predictive value=86%  


 


Results also from the receiver operating characteristic curves (to aid the prediction of response at 72 weeks from the predictor factors of HbeAg and HBV DNA at 24 
weeks during treatment) showed that HbeAg had greater power (P=0.014) to predict HbeAg seroconversion at week 72 than HBV DNA. 


Narrative summary was given for the relationship between HbeAg and HBV DNA levels during treatment and late response (achievement of HbeAg seroconversion at 
week 72 but not previously seroconverted at the end of 48 weeks of treatment); HBV DNA levels was lower throughout therapy for late responders compared to non 
responders, however levels reached a plateau during the later few months of therapy, where no further decline in HBV DNA levels occurred despite subsequent HbeAg 
seroconversion after discontinuation of treatment. HbeAg levels were also consistently lower during therapy in late responders compared with non responders. There 
was a divergence between HbeAg and HBV DNA dynamics among late responders, with a persistent decrease in HbeAg levels, whereas HBV DNA levels remained 
relatively flat. The authors believed that tha this reinforces the view that quantitative HbeAg measurements are more predictive of HbeAg seroconversion than HBV 
DNA levels. 


 


 


Bibliographic 
reference 


Study type/ 


Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Moucari 2009  Prospective 
follow up 
study 


N=48 HbeAg negative patients with presence of HbsAg in 
serum for more than 6 months and by liver biopsy 
showing histological features of chronic hepatitis 
compatible with HBV infection were treated with 
pegylated interferon at a dose of 180µg/week for 48 
weeks.  


Baseline characteristics 


 All 
patients 
(N=58) 


SVR 
(n=12)  


Relapse
rs 
n=36) 


P value 


Age 
(years) 


44 (38-
53) 


45 (42-
54) 


43 (36-
53) 


0.2 


Sex, % 83 83 83 1 


1) HBV DNA 
levels (lower 
limit of 
detection 70 
copies/ml 
(1.85 log10 
copies/ml) 


2) HbsAg 
levels (0.5log 
IU/ml and 1 
logIU/ml as 
cut off points) 


 


Every 4th 
week during 
the 48 weeks 
of treatment, 
end of 
treatment 
and at 24 
weeks follow 
up after end 
of treatment.  


1)End of 
treatment 
response (EOT) 
was defined as 
undetectable 
serum HBV 
DNA at the end 
of treatment. 


2)Non response 
was defined as 
detectable HBV 
DNA at the 
EOT. 


None 
mentioned.  
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male 


Serum 
ALT 
(IU/L) 


98 (60-
240) 


220 
(120-
390) 


90 (54-
172) 


0.006 


HBV 
DNA 
(log 
copies/
ml) 


7.0 (5.5-
8.0) 


8.0 
(6.1-
8.8) 


6.8 
(5.5-
8.0) 


0.1 


HbsAg 
(log 
IU/ml) 


3.8 (3.2-
4.2) 


3.9(2.9-
4.3) 


3.8 
(3.2-
4.1) 


0.8 


Liver 
necroin
flamma
tion, % 
A2-A3 


50 50 50 1.0 


Liver 
fibrosis, 
% F3-F4 


50 50 50 1.0 


 


3)Sustained 
virological 
response (SVR) 
was defined as 
undetectable 
serum HBV 
DNA at 24 
weeks after end 
of treatment. 


4)Relapse was 
defined as 
undetectable 
HBV DNA at the 
end of 
treatment and 
a subsequent 
detectable 
serum HBV 
DNA within the 
24 weeks after 
treatment 
cessation.  


Results: 


30 patients (62%) showed and EOT response, and 18 (38%) were non responders 


12 patients (25%) achieved SVR while 18 patients relapsed (end of 24 weeks follow up after the end of treatment) 


 


Prognostic factor: HBV DNA levels during interferon treatment 


 Responders (end of 48 weeks of 
interferon treatment) (n=30) 


Non responders (end of 48 weeks of 
interferon treatment) (n=18) 


P value 


Mean decrease in HBV DNA in the first 
12 weeks of treatment (SD) in log10 
copies/ml 


4.1 (1.9) 2.2 (1.7) 0.01 


Mean decrease in HBV DNA in the first 
24 weeks of treatment (SD) in log10 


5.1 (1.9) 2.2 (2.3) 0.002 
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copies/ml 


 


 


 Patients with SVR (end of 24 weeks 
after the end of treatment) (n=12) 


Patients with no SVR (end of 24 weeks 
after the end of treatment) (n=36) 


P value 


Decrease in HBV DNA in the first 12 
weeks of treatment (mean, SD) in log10 
copies/ml 


4.1 (1.9) 3.0 (1.7) 0.1 


Decrease in HBV DNA in the first 
24weeks of treatment (mean, SD) in 
log10 copies/ml 


5.1 (1.9) 4.2 (1.4) 0.2 


    


 


The authors reported that during interferon treatment, patients who developed SVR showed a marked decrease in serum HbsAg, with mean decreases of 0.8 (0.5), 1.5 
(0.6), 2.1 (1.2) log10 copies/ml at 12, 24 and 48 weeks respectively but only reported narratively that HbsAg levels did not decrease during treatment in patients who 
failed to achieve SVR. 


 


 


 


Predictive value of serum HbsAg on SVR 


 Patients with SVR (end of 24 weeks 
after the end of treatment) (n=12) 


Patients with no SVR (end of 24 weeks 
after the end of treatment) (n=36) 


Positive predictive value  


(PPV)/ negative predictive  


Value (NPV)/area under the 


curve (AUC) 


 


At 12 weeks during interferon treatment  


HbsAg >=0.5 log10 IU/ml 8 (66.6%) 1 PPV= 89%, 


NPV= 90% 


 


HbsAg <0.5 log10 IU/ml 4 35 (97.2%)  


At 24 weeks during interferon treatment  


HbsAg >=1 log10 IU/ml 11 (91.6%) 1 PPV= 92%, 


NPV= 97%, 


AUC= 0.944 


 


HbsAg <1 log10 IU/ml 1 35 (97.2%)  
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The authors concluded that early serum HbsAg drop has high predictive value of SVR to pegylated interferon in HbeAg negative CHB patients and that HbsAg may be a 
useful tool to optimize the management of pegylated interferon in these patients. 


E.7.4 Patients with CHB on nucleos(t)ides treatment 


 


   
Reference 


Study type/ 
Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Jaroszewi
cz 2011 


Prospective 
cohort 


 


N= 126 Recruitment/setting: university hospital between 
1998 and 2008.  


Inclusion: patients underwent NA treatment who 
achieved HBV DNA suppression <100IU/mL (VR) 
during follow up without occurrence of virological 
breakthrough.  


Exclusion: HDV, HCV, HIV infection. 


Baseline characteristics (N=95*) 


Median age, years (range)  46 (28-64) 


Male/female, n 74/21 


Median HBV DNA, log10 
IU/mL (10-90% CI) 


5.74 (3.53-8.04) 


Median HBsAg, log10 IU/mL 
(10-90% CI) 


3.78 (2.85-4.79) 


Median ALT (U/L), IU/mL (10-
90% CI) 


80 (33-496) 


HBeAg positive, n (%) 31 (33) 


HBV genotype (%) 


A 


D 


 


20(21) 


47 (49) 


 


HBsAg quantified 
at multiple time 
points (baseline 6 
months after 
start of 
treatment, at 
first time point of 
VR and on a 
yearly basis 
thereafter. Early 
decrease: 
between baseline 
and 6 months; 
late decrease: 
during 2 years 
reaching VR. 
HBsAg was 
measured using 
Abbott Architect 
assay (dynamic 
range: 0.05-250 
IU/mL) 


 6-107 
months 


 


1. HBsAg loss 


 


Not stated. 
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Other 


Not determined 


13 (14) 


15 (16) 


Previous NA treatment 


Lamivudine 


Entecavir 


Adefovir 


Tenofovir  


Other treatments 


 


29 


24 


12 


9 


2 


*6 experienced HBsAg loss, 89 with persistent HBsAg 
levels. 


Results: 


Median HBsAg decrease was 0.81 log10 from baseline to 3 years after patients achieved VR.  


42% patients with a strong HBsAg decrease 2 years after VR cleared HBsAg. 


All patients without strong HBsAg decrease (>0.5 log10) 2 years after VR did not clear HBsAg.  


 


Early HBsAg decrease after 6 months of NA therapy was not associated with HBsAg loss. 


HBsAg kinetics did not differ significantly between different NA treatments. The number of patients in some of the treatment regimen was small, hence did not allow 
for an adequate comparison of all NA drugs. 


6 (6.3%) patients lost HBsAg after median duration of 40 months (range 17-107) of continuous NA treatment.  


 


 


Early HBsAg decrease during first 6 months during therapy (n=95) 


 % Median HBsAg decrease 


>0.5 log 10 IU/mL strong decrease  25 1.00 log10 


10% - 0.5 log 10 IU/mL moderate decrease  44 0.21 log10 


<10% no decrease  31 -0.10 log10 


Early decrease of HBsAg 6 months after start of therapy does not correlate with late HBsAg decrease and later HBsAg loss. 


Late HBsAg decrease 2 years after virologic response (with continuous HBV DNA suppression <100IU/mL) during NA therapy (n=64) 


Level of HBsAg decrease during 2 years  n(%) Median HBsAg decrease 


>0.5 log 10 IU/mL decrease  12 (19%) 0.84 log10 
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10% - 0.5 log 10 IU/mL decrease  34 (53%) 0.21 log10 


<10% decrease from baseline  18 (28%) -0.05 log10 


 


Late HBsAg decrease during 2 years after VR was associated with HBsAg loss. 


Author’s conclusion: HBsAg decrease during NA treatment is generally weak and HBsAg decrease during the first 6 months of NA therapy was not predictive for HBsAg 
loss. HBsAg suppression is a rare event during NA therapy. Monitoring qHBsAg after successful HBV DNA suppression might be useful to identify patients who clear 
HBsAg, implicating finite NA treatment.  


E.7.5 Patients with CHB on lamivudine treatment 


 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding  


Franca 
2007 


Prospective 
cohort  


 


Small 
sample size 


 N= 28 


 


 


 


Recruitment/setting: 4 Brazilian regional reference 
centres for chronic hepatitis treatment  


Inclusion: all presented clinical or biochemical signs 
of chronic active hepatitis. On first time LAM 
treatment, 150mg orally once daily 


Exclusion: none were HIV and/or HCV carriers   


Baseline characteristics 


Men, n (%) 


Women, n (%) 


24 (86) 


4 (14) 


Ethnicity (%) 


Caucasian 


Black 


Asian 


 


75 


18 


7 


Age, mean ±SD (range) 44 ± 12 (22-65) 


HBeAg positive, n 12 


 


Resistance - 
YMDD 
mutants 
using INNO-
LiPA (line 
probe 
assay) 


 


Monitored 
monthly 


 


 


12-18 
months   


 


Biochemical 
flare, defined as 
an increase in 
ALT > 3 x ULN 
from normal 
levels in the 
preceding 
samples. 


 


HBV DNA was 
isolated using 
partial genome 
amplification by 
qualitative 
nested PCR 
(lower detection 


 Not 
stated. 
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Anti-HBe antibodies, n 16 


ALT, n (%) 


Higher than normal 


>2 x ULN 


 


22 (79) 


13 (46) 


HBV genotype, n (%) 


A 


D 


C 


F 


 


19 (68) 


6 (21) 


2 (7) 


1 (4) 


 


 


 


 


limit of 500 
copies/mL) 


 


Table 1. Biochemical and virologic response rates after 6, 12 and 18 months of lamivudine therapy 


 % of people (n/N) 


Response 6 months 12 months 18 months 


Biochemical 


Normal ALT level 


ALT breakthrough 


 


82%(22/27) 


- 


 


82% (23/28) 


7% (2/28) 


 


53% (9/17) 


12% (2/17) 


Virologic  


Undetectable HBVDNA 


HBV DNA breakthrough 


 


57% (16/28) 


- 


 


68% (19/28) 


14% (4/28) 


 


53% (9/17) 


29% (5/17) 


Biochemical + virologic 


Normal ALT level and 
undetectable HBV DNA 


 


48% (13/28) 


 


75% (21/28) 


 


53% (9/17) 


Mean ALT levels (SD) 


(Pretreatment ALT: 4.62 ± 7.27) 


 


0.83 ± 0.40 1.45 ± 0.39 1.04 ± 0.47 
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Monitoring LAM resistance (YMDD variant and concomitant rtL180M) 


One or more of these mutations were identified in 8 (29%) of the 28 patients who received LAM for at least 1 year. 


All 8 viral breakthrough cases were related to the emergence of YMDD variants observed in 7, 21, and 35% of patients at 6, 12 and 18 months, respectively.  


The occurrence of viral breakthrough was only observed in patients with detectable YMDD variants. 


The emergence of YMDD variants was also associated with biochemical relapse.  


The identification of variants associated with LAM resistance was significantly earlier (41±14 weeks) than the subsequent ALT relapse (60±15 weeks) in the same 
patients. The time lag between detection of YMDD variants and the emergence of biochemical breakthrough during LAM therapy was 19± 2 weeks. 


Table 2. Virologic and biochemical findings among YMDD variants carriers  


Patients 


 


Age 
(years) 


HBV 
genotype 


YMDD variants Virologic follow up Biochemical follow up 


Mutation  Detection (wk) Undetectable 
HBV DNA (wk) 


Breakthrough 
(wk) 


ALT 
normalisation 
(wk) 


Breakthrough 
(wk) 


Peak of ALT 
elevation  


1 65 A rtM204V 


rtL180M 


44 


44 


26 44 N/A 63 3.3 


2 44 A rtM204V 


rtL180M 


33 


33 


Not observed  Not observed   


3 38 A rtM204V 


rtL180M 


34 


34 


8 34 12 51 19.2 


4 45 A rtM204l 43 25 43 9 64 5.4 


5 55 A rtM204l 62 49 55 N/A 82 3.3 


6 36 A rtM204V 


rtL180M 


23 


33 


Not observed  11 41 5.3 


7 32 A rtM204l 
rtM204V 


rtL180M 


23 


53 


53 


 


34 


 


53 


40   


8 48 D rtM204l 45 Not observed  19 Unknown  


 


Author’s conclusion: The detection of resistance-associated mutations was observed before the corresponding biochemical flare in the same individuals. If highly 
sensitive LAM drug resistance testing is carried out at frequent and regular intervals, the relatively long period between the emergence of viral resistance and the onset 
of biochemical relapse can provide clinicians with ample time to re-evaluate drug therapy. The frequent monthly sampling done in the present study allowed early 
detection of the emergence of LAM resistant strains. 
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Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 
Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding  


Llop 2009 Retrospecti
ve study 


 


Small 
sample size 


 


Two groups 
of 
treatment 
were 
analysed 
independen
tly. 


 N= 66 


 


On LAM 
(n=31) 
or ADV 
(n=35) 
treatme
nt 


 


 


Recruitment/setting: Clinical records reviewed 
retrospectively. University hospital, Spain 


Inclusion: CHB patients treated with LAM or ADV 
between 2001 and 2006. 


Exclusion: people with cirrhosis or hepatocellular 
carcinoma on antiviral therapy.   


Baseline characteristics 


 LAM 
(n=31) 


ADV 
(n=35) 


Age at treatment onset 
(years), mean (SD) 


38 (12) 42 (14) 


Sex, n  


Male:female 


 


24:7 


 


31:4 


Transmission,n 


Transfusion 


Sexual 


Perinatal 


Surgery 


Surgery 


 


6 


1 


3 


1 


20 


 


4 


4 


2 


1 


24 


HBeAg, n  


Positive 


Negative  


 


10 


21 


 


11 


24 


Previous treatment,n 


IFN or peg IFN 


LAM  


 


10 


0 


 


2 


24 


 


Viral DNA 
measured 
at month 1, 
3 and 6 


 


N/A  


 


Virologic 
response – 
defined as 
undetectable 
HBV DNA 
(<200 copies)  


 


Biochemical 
response – 
defined as 
normalisation 
of ALT (ULN 40 
IU/L) 


 


 


 Not 
stated. 
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Results 


Table 1. Differences in pattern of viral load decrease in responders vs. nonresponders (virologic response at 1 year) to LAM and ADV 


Prognostic factors Weeks LAM ADV 


Responders Non responders Responders Non responders 


Mean viral load decrease 
(in log) 


4 


12 


24  


1.2 (1.8) 


2.7 (0.99) 


2.8 (1.2) 


2.7 (1.3) 


2.7 (1.5) 


3.5 (1.3) 


1.6 (1.1) 


2.4 (1.1) 


2.6 (1.2) 


0.8 (1.4) 


1.3 (1.3) 


1.3 (1.2) 


Mean viral load decrease 
from baseline (%) 


4 


12 


24 


19.5 (26.3) 


49.2 (13.2) 


52.1 (14.5) 


33.5 (13.6) 


38.3 (20.4) 


50.8 (15.4) 


32.1 (17.6) 


46.6 (13.9) 


49.3 (12.7) 


11 (21.9) 


19.9 (20) 


21.1 (19.8) 


 


Table 2.ROC curves (AUC) at week 12 from treatment onset with lamivudine 


 AUC 


Viral load decrease from baseline (%) 0.675 


 


A % of viral load decrease from baseline ≤30% had a sensitivity of 92% and a negative predictive value of 80%. 


 


Table 3. ROC curves (AUC) at week 12 and 24 from treatment onset with adefovir 


Adefovir AUC 


Viral load decrease from baseline (%) 


Week 12 


Week24 


 


0.83 


0.9 


Decrease in log viral load 


Week 12 


Week 24 


 


0.77 


0.79 
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At week 24 a decrease in viral load of 1 log had 93% sensitivity and 80% negative predictive value 


A % of viral load decrease from baseline ≤20% had 100% sensitivity and 100% negative predictive value. 


 


AUC = Area under the ROC curve, or c statistics, ranges from 0.5 (no discrimination) to a theoretical maximum of 1 (perfect discrimination). 


ROC curve = A graphical method of assessing the accuracy of a diagnostic test. Sensitivity is plotted against 1  specificity. A perfect test will have a positive, vertical 
linear slope starting at the origin. A good test will be somewhere close to this ideal. 


Author’s conclusion: The decrease in viral DNA at weeks 12 and 24 can predict virologic response at 1 year in patients with CHB treated with LAM or ADV.  


 


   
Reference 


Study type/ 
Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Kim 
2007A 


Prospective 
cohort study 


 


No details of 
recruitment 
method or 
setting 


 


 


N= 221 


(180 
HBeAg 
positive; 
41 HBeAg 
negative) 


Recruitment/setting: Korea 


Inclusion: CHB patients underwent lamivudine 
therapy for >6 months.  


Exclusion: No history of antiviral treatment. 
Additional drug use such as immunosuppressant 
agents or chemotherapeutic agents 


Baseline characteristics 


 Group 1* Group 2* 


Mean age, years 
(SD)  


41.1 ±11.2 43.7±8.9 


 Male/female  163/41 14/3 


HBV DNA (log 10 
copies/mL), mean 
±SD 


7.82±0.84 8.15±0.87 


ALT (IU/L), mean 
±SD 


377±351 223±102 


HBeAg (+) (-) 165/39 15/2 


Cirrhosis (yes/no) 84/120 5/12 


Duration of LAM 93.9±61 80.5±55 


Serum HBV 
DNA 


HBeAg 


Anti-HBe 


ALT  


Monitor 
every 2-3 
months 
during 
lamivudine 
therapy 


Serum 
HBsAg, 
HBeAg and 
anti-HBe 
were 
measured 
using an 
immunoradi
ometric 
assay kit 


Up to 2 
years 


1.Viral breakthrough  


 


Group 1 - reversion of 
serum HBV DNA to 
detectable levels during 
LAM therapy  


Group 2 – rebound of 
serum HBV DNA to a level 
greater than 1 log10 of 
the lowest level recorded 
during LAM therapy 


 


2.HBeAg loss 


 


3.ALT normalisation 


 


Not stated 
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(weeks), mean 
±SD 


*Group 1, patients whose serum HBV DNA became 
undetectable during the initial 6 months after 
initiation of LAM therapy (n=204). Group 2, patients 
whose serum HBV DNA levels were persistently 
detectable during the initial 6 months after initiation 
of LAM therapy (n=17). 


Serum HBV 
DNA 
measured 
using a 
solution- 
hybridisatio
n assay kit 
(lower limit 
of detection 
2.83 x 105 
copies/mL) 


Results: 


Of 221 patients, 31 had persistently detectable levels of serum HBV DNA during the first 3 months after start of LAM therapy. 14/31 became HBV DNA undetectable 
between 3 and 6 months. 17/221 had persistently detectable HBV DNA at 6 months after start of LAM therapy.  


 Group 1 (undetectable HBV DNA) 
(n=204) 


Group 2 (persistently detectable HBV DNA) 
(n=17) 


P value 


Cumulative rate of viral breakthrough 


12 months after LAM initiation 


 


43 (21%) 


 


11 (63%) 


 


P<0.001 


Cumulative rate of HBeAg loss 


12 months after LAM initiation 


24 months after LAM initiation 


 


78 (38%) 


124 (61%) 


 


0 (0) 


0 (0) 


 


P<0.001 


Rate of ALT normalisation 


6 months after LAM initiation  


12 months after LAM initiation  


 


161 (79%) 


145 (71%) 


 


8 (47%) 


5 (28%) 


 


P=0.003 


P=0.001  


 


Author’s conclusion: Lamivudine had little effect on serum HBV DNA suppression, viral breakthrough suppression and rate of HBeAg loss and ALT normalisation in 
chronic hepatitis B patients with persistently detectable serum HBV DNA during the initial 6 months of therapy. Early termination of lamivudine therapy is advocated 
for these patients. 


 


Reference Study type 


Number 
of 
patients 


Patient characteristics 


 
Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source  


of  
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funding 


Chan 2011 Retrospectiv
e study 


 


Small sample 
size 


 


 


 N= 53 


59 were 
excluded 
(44 
discontin
ued LAM, 
5 died or 
develope
d HCC 
within 
one year, 
1 patient 
had LAM 
<1 year 
and 9 
were 
followed 
up with 
no 
outcome 
data 
available. 


 


Recruitment/setting: China 


Inclusion: HBeAg negative CHB patients who had 
continuous treatment with lamivudine for at least 12 
months and had post-treatment follow up for at least 12 
months.  No patients had exposure to pegylated 
interferon or to any other nucleos(t)ides. 


Exclusion: coinfection with HCV 


Baseline characteristics 


 All 
(n=53) 


Respond
er (n=9) 


Non- 
responde
r(n=44) 


Male gender, 
n (%) 


43 (81) 7 (78) 36 (82) 


Age, years 56 (10) 48 (15) 46 (9) 


ALT (IU/L) 117 (15-
5430) 


 


114 (15-
1800) 


117 (33-
2379) 


 HBV DNA, log 
IU/ml 


5.8 (1.4) 


 


5.7 (2.0) 5.9 (1.3) 


 HBsAg, log 
IU/ml 


3.2 (0.8) 


 


2.9 (1.4) 3.3 (0.6) 


HBV genotype 
B:C 


24:29 5:4 19:25 


Treatment 
duration, 
months 


27 (15) 34 (23) 26 (13) 


 


No difference in baseline characteristics was found 
between the two groups of patients. 


Quantitative 
HBsAg at 
baseline, 
month 6, and 
at the end of 
LAM 
treatment 


Architect HBsg 
QT (Abbott 
Diagnostics) 


12 months 
post-
treatment 


Sustained 
response, 
defined as 
HBV DNA ≤200 
IU/ml, at 12 
months post-
treatment. 


 


 


 Research 
und for the 
Control of 
Infectious 
Diseases 
grant 


Results 
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Patients had received LAM for 34 (SD23; range 12-76) months  


Predictors of sustained response at month 12 post-treatment 


 Responders  Non-responders P value 


HBV DNA 


Month 6 


Month 12 


 


2.2 (0.9) 


2.0 (0.7) 


 


2.4 (1.1) 


2.5 (1.6) 


 


0.68 


0.56 


HBsAg (log IU/ml) 


Baseline 


Month 6 


Month 12 


 


2.9 (1.4) 


2.1 (1.1) 


0.8 (1.7) 


 


3.3 (0.6) 


3.2 (0.5) 


3.1 (0.6) 


 


0.38 


0.001 


<0.001 


Reduction of HBsAg from 
baseline 


Month 6 


Month 12 (end of 
treatment) 


 


 


0.8 (1.0) 


2.1 (1.7) 


 


 


0.03 (0.40) 


0.2 (0.5) 


 


 


<0.001 


<0.001 


 


 


ROC curves for HBsAg at month 6 and 12  


 Area under ROC curve (95% CI) P value 


Month 6 


Absolute HBsAg level 


Reduction in HBsAg level 


Absolute HBV DNA 


Reduction in HBV DNA 


 


0.84 (0.69-0.99) 


0.75 (0.55-0.94) 


0.46 (0.26-0.66) 


0.52 (0.31-0.73) 


 


0.001 


0.011 


0.69 


0.83 


End of treatment  


Absolute HBsAg level 


Reduction in HBsAg level 


Absolute HBV DNA 


Reduction in HBV DNA 


 


0.91 (0.78-1.00) 


0.96 (0.89-1.00) 


0.44 (0.24-0.63) 


0.51 (0.27-0.72) 


 


<0.001 


<0.001 


0.55 


0.96 


 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 520 of 794 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


5
2


0
 


The AUCs were generally greater at the end of treatment than that at month 6, indicating that measurement of HBsAg at the end of treatment was more accurate than 
at month 6 to predict sustained response 12 months post treatment. 


 


 


   
Reference 


Study type/ 
Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Wang 
2010A  


Prospective 
cohort study 


N= 125 


 


Recruitment/setting: China 


Inclusion: HBeAg positive patients. Seropositive for 
HBsAg and HBeAg for more than 6 months before 
treatment and had no signs of decompensated liver 
disease. ALT no less than 2 x ULN (or 40 IU/L) and 
serum HBV DNA levels at least 105 copies/mL when 
initiating treatment in all patients. A 6-month 
combination with IFN alpha at initiation of LAM were 
given in 62 patients and none of other NAs were 
added throughout the treatment. Patients needed to 
meet the cessation criterion. 


AASLD cessation criterion: receiving ≥ 6 month 
additional lamivudine treatment after achieving 
HBeAg seroconversion/loss with undetectable HBV 
DNA by PCR assay and normal ALT plus an at least 12 
month total treatment duration for patients who 
underwent HBeAg seroconversion  or an at least 18 
month total treatment duration for those who 
underwent HBeAg loss. 


Exclusion: see above. 


Baseline characteristics 


 Group A* Group B* 


Number 82 43 


Mean age, years 
(SD)  


25.8 ± 12.6 31.7 ± 10.7 


1.HBV DNA*, 
measured by 
real-time 
quantitative PCR 
assay, lower limit 
of detection  
1x103 copies/mL) 


Evaluated 
monthly in the 
1st 4 months 
after cessation 
and at months 
6,9, and 12 and 
thereafter at 6 
month intervals  


 


*When HBV DNA 
increased to 
>104 copies/mL, 
an extra visit a 
week apart was 
required for 
confirmation, 
viral relapse was 
confirmed by 
increased serial 


Median 
24 (2-84 
months)  


1. cumulative 
relapse, defined as 
reappearance of 
serum HBV DNA 
≥104 copies/mL, by 
PCR assay 
with/without 
reappearance of 
HBeAg 


Not stated. 
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Male/female  64/18 31/12 


HBV DNA (log 10 
copies/mL), mean 
±SD 


7.26±1.02 7.21±0.82 


ALT (IU/L), median 
(range) 


218 (81-
1867) 


242.5 (80-
1055) 


Combination with 
IFN, n 


40 22 


Time to HBeAg 
seroconversion or 
loss (months), 
median (range) 


6 (1-48) 10 (1-54) 


Time to 
undetectable HBV 
DNA (months), 
median (range) 


3 (1-5) 3 (1-15) 


Additional 
treatment after 
HBeAg 
seroconversion or 
loss (months), 
median (range) 


16 (6-49) 25 (6-60) 


Median total 
treatment 
duration (months) 
(range) 


24 (12-54) 36 (18-89) 


*Group A, HBeAg seroconversion group; group B, 
HBeAg loss group 


HBV DNA levels 
in two 
consecutive 
samples at least 
1 weeks apart.  


Results: 


Table 1. Cumulative relapse rate after lamivudine cessation 


Follow up (months) Group A (HBeAg seroconversion), n (%) Group B (HBeAg loss), n (%) 


1 0 (0) 0 (0) 
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2 9 (11) 8 (18.6) 


3 12 (14.6) 10 (23.3) 


4 13 (15.9) 12 (27.9) 


6 17 (20.8) 12 (27.9) 


9 18 (22.1) 14 (32.6) 


12 19 (23.4) 15 (35) 


18 20 (25) 16 (37.7) 


24 20 (25) 16 (37.7) 


36* 20 (25) 17 (41.1) 


48 21 (29.4) 17 (41.1) 


60 21 (29.4) 17 (41.1) 


*47/82 (57.3%) in group A and 31/43 (70%) in group B were followed up for at least 3 years. 


All relapsers had the reappearance of serum HBV DNA, but HBeAg reappearances were found in only 9/21 (42.9%) relapsers in group A and 13/17 (76.5%) in group B.  


 


Cumulative relapse rate stratified by total treatment duration in group A (total N = 82) (HBeAg seroconversion group).  


 5-year cumulative relapse rate* 


<18 months total treatment 43/72 (60%) 


≥ 18 months total treatment 3/10 (25.1%) 


*log rank test p=0.002 


 


Author’s conclusion: For patients who maintained HBeAg seroconversion for ≥6 months and total duration for ≥18 months, lamivudine withdrawal is a reasonable 
option. Prolonged treatment may be required for patients aged greater than 30 years to reduce relapse. 


Additional results: relapse rate by age (< vs. ≥30y) 


 


 


   
Reference 


Study type/ 
Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow- Outcome measures 


Source of 
funding 
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up 


Gramenzi 
2011  


Retrospectiv
e cohort 
study 


N= 42 
 


HBeAg 
negative 
and NA 
naïve  


 


Recruitment/setting: participants were consecutively 
enrolled in a single centre open-label study on long 
term lamivudine monotherapy (150mg/day) from 
Sept 1996 to Feb 2005. 


Inclusion: HBeAg negative patients. Age above 18y; 
CHB infection (HBsAg positivity ≥ months); HBeAg 
negativity/anti-HBe positivity in at least two 
determinations in the last 6 months before therapy; 
detectable serum HBV DNA within the last month 
before therapy. 


Exclusion: Previous treatment with NA; 
immunosuppressive treatment in the last 6 months; 
infection with HDV, HCV and/or HIV; liver cirrhosis of 
Child Pugh class B or C, HCC, liver transplantation and 
causes of liver disease other than HBV.  


Baseline characteristics 


Number 42 


Mean age, years (SD)  49 ± 11 


Male/female (%) 33/9 (79/21) 


HBV DNA, log10 IU/mL, mean 
±SD 


5.97 ±1.34 


ALT (U/L), mean ±SD 197±136 


Previous IFN treatment (%) 


Chronic active hepatitis 


Cirrhosis 


19 945) 


15 (79) 


4 (21) 


HBV genotype (%) 


A 


B 


C 


D 


 


2 (5) 


0 


2(5) 


38(90) 


Log10 HBsAg (IU/mL), mean 3.39 ±0.47 


Serum HBsAg 
levels, measured 
every 6 months 
by Architect 
assay (Abbott 
Diagnostics), 
calibrated against 
the WHO 
standard, 
allowing the 
quantification of 
HBsAg from 0.05 
to 250IU/mL 


HBV DNA, 
measured by 
real-time PCR 
(Roche 
diagnostics; 
lower limit of 
detection 
6IU/mL) before 
and every 3 
months.  


 


 


N/A 1.virological 
breakthrough, 
defined by an 
increase in viral load 
>1 log10 IU/mL 
when compared to 
the nadir achieved 
under antiviral 
treatment in at least 
two consecutive 
determinations (also 
defined as treatment 
failures).  


 


Not stated. 
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±SD 


Cirrhosis, n (%) 9 (21) 
 


Results: 


Table 1. Cumulative incidence of viral breakthrough (median time of 27 months, 95% CI=22-32 months) 


 


12 months  3 (7%) 


24 months 11 (27%)  


36 months 26 (63%) 


60 months 31 (73%) 


 


To identify the HBsAg drop able to predict virologic breakthrough, changes between pretreatment and month 6 levels were analysed. The ROC curve showed a change 
in HBsAg level ≥0.7 log10 IU/mL was the best trade-off between sensitivity (100%) and specificity (50%). 


Table 2. The proportion of patients with decrease of < or ≥ 0.7 log10 IU/mL in HBsAg at month 6 of lamivudine treatment on virological breakthrough (N=41) 


 <0.7 log10 IU/mL ≥0.7 log10 IU/mL 


Virologic breakthrough 35/38 (92%)* 0/3 (0%) 


No virologic breakthrough 3/38 (8%) 3/3 (100%)** 


*Positive predictive value (PPV) = 92% 


**Negative predictive value (NPV) = 100%  


 


PPV is the proportion of people with the outcome who are correctly diagnosed.  


Table 3. The proportion of patients with undetectable/detectable HBV DNA at month 6 of lamivudine treatment on virological breakthrough (N=41) 


 Undetectable HBV DNA Detectable HBV DNA 


Virologic breakthrough 12/13 (93%)* 23/28 (82%) 


No virologic breakthrough 1/13 (7%) 5/28 (18%)** 


*Positive predictive value (PPV) = 93% 


**Negative predictive value (NPV) = 18%  


 


Table 4.The proportion of HBV DNA negative patients with decrease of < or ≥ 0.7 log10 IU/mL in HBsAg at month 6 of lamivudine treatment on virological breakthrough 
(N=28) 
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 <0.7 log10 IU/mL ≥0.7 log10 IU/mL 


Virologic breakthrough 23/25 (92%)* 0/3 (0%) 


No virologic breakthrough 2/25 (8%) 3/3 (100%)** 


*PPV = 92%  


**NPV = 100%  


Author’s conclusion: The results of this study with a small sample size suggest a role of on-treatment HBsAg quantification in the management of lamivudine-treated 
patients. If validated prospectively in a larger patient cohort, HBsAg measurements would be a useful adjunct to optimise antiviral therapy. 


 


 


   
Reference 


Study type/ 
Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Yoon 
2005 


Prospective 
cohort  


 


N= 461 


M: 335 


F: 126 


 


Recruitment/setting: enrolled at the Kangnam St 
Mary’s Hospital Korea between 1998 and 2003; aged 
27-71 (mean 38.7) years; HBsAg, HBeAg, HBV DNA 
positive for at least 6 months before LAM.  


Inclusion: HBeAg positive CHB, elevated serum ALT 
level (concentrations >1.5 x ULN) for at least 6 
months before therapy. No patient had evidence of 
hepatic decompensation such as ascites, variceal 
bleeding or hepatic encephalopathy. On LAM 
treatment (100mg/d) for more than 12 months 


Exclusion: see above. 


Baseline characteristics 


 N (%) 


Age, years 38.7 ± 13.0 


Sex 


Male:female  


 


335: 126 


ALT, IU/L (median, range) 135 (51-2055) 


HBeAg 
seroconversion, 
measured by 
radio- 
immunoassay 


 


HBeAg loss, 
measured by 
radio-
immunoassay 


 


HBsAg loss 


 


Resistance 
measured by 
virologic 
breakthrough 


Patients were 


 1. Virologic 
breakthrough (the 
reappearance of 
HBV DNA after an 
initial response 
during treatment) 


 


Grant of the 
Korean 
Health 21 
Research 
and 
Developmen
t Project 
from the 
Ministry of 
Health and 
Welfare, 
South Korea 
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Total bilirubin, mg/dl 1.5 ± 0.9 


HBV DNA qualification by PCR 
(n=198) 


All positive 
(100%) 


HBV DNA quantitative by b-
DNA (median, range), p/ml 
(n=263) 


969 (4.2-20907) 


HBV genotype  C (100%) 


Duration of LAM treatment, 
months 


25.8 ± 13.9 


 


followed up 
either monthly or 
bimonthly 


HBV DNA 
measured by PCR 
(detection limit 
2.5pg/mL) 


Patients who 
stopped LAM 
were followed up 
at 1 or 2 month 
intervals for a 
mean period of 
40.7 (range 12-
75) months  


Results: 


During LAM therapy 


 Cumulative n (cumulative %) 


HBeAg seroconversion at: 


Year 1 (N=461) 


Year 2 (N=177) 


Year 3 (N=65) 


Year 4 (N=25) 


Year 5 (N=6) 


 


106 (22.9) 


153 (33.2) 


219 (47.6) 


250 (54.2) 


271 (58.8) 


HBeAg loss at: 


Year 1 


Year 2 


Year 3 


Year 4 


Year 5 


 


(28.9) 


(44.2) 


(58.6) 


(67.7) 


(70.9) 


Virological breakthrough* at: 


Year 1 (N=461) 


 


38 (8.2) 
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Year 2 (N=173) 


Year 3 (N=66) 


Year 4 (N=22) 


192 (41.7) 


257 (55.7) 


299 (64.8) 


HBsAg loss 0 


*virologic breakthrough was considered as the reappearance of HBV DNA after initial response during treatment. 


 


Additional results: patients with HBeAg seroconversion also showed higher levels of pre-treatment serum ALT than those without.  


At the time of stopping treatment (patients who discontinued treatment early)  (n=114): 


 N (%) 


HBeAg seroconversion  95 (20.6) 


HBeAg loss 19 (4.1 


 


Additional results: post treatment cumulative relapse rates in HBeAg loss alone and HBeAg seroconversion groups. Results on composite outcomes. 


Mean time to achieve HBeAg seroconversion: 13.3 (1-55) months 


Patients who were treated for less than 12 months after HBeAg seroconversion relapsed more frequently (p=0.003). 


Author’s conclusion: Results suggest that additional treatment for over 12 months after HBeAg seroconversion in younger patients may produce a better long-term 
outcome.  


 


 


   
Reference 


Study type/ 
Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Park 2005 Retrospectiv
e study 


N= 340 Recruitment/setting: South Korea 


Inclusion: HBeAg positive naïve CHB patients treated 
with lamivudine (100mg once daily) (mean duration: 
18.7 (range 6-56) months). All patients had >ULN x 2 
ALT, as well as HBsAg, HBeAg, and HBV DNA for at 
least 6 months before start of lamivudine therapy; 
had no history of previous IFN therapy. None had 


Serum HBeAg 


Anti-HBe 


HBV DNA 


ALT  


Measured every 
1 or 2 months 
until HBeAg 


N/A Viral breakthrough – 
reappearance of 
HBV DNA in serum 
on two or more 
occasions after its 
initial disappearance 


Viral response 


Not stated 
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clinical cirrhosis 


Exclusion: HCV, HDV and HIV and autoimmune 
hepatitis 


Baseline characteristics 


Mean age years ± SD 
(range) 


38.2 ± 10.1 (17-66) 


M:F 285:55 


ALT (IU/L) 


≥2- <5 x ULN 


≥5 x ULN 


280 ± 243 (80-1780) 


181 (53.2%) 


159 (46.8%) 


HBV DNA (pg/mL), 
mean ±SD, log 10 


± 1.18 (0.08-3.78) 


 


HBeAg level, mean ±SD 228 ± 165 (1.1-806) 
 


seroconversion 
(serial 
monitoring) 


HBV measured 
with 
hybridisation 
capture assay 
(lower limit of 
detection 
0.5pg/mL) 


Serum HBeAg 
and anti-HBe 
levels were 
measured by 
microparticle 
enzyme 
immunoassy 


 


A simultaneous 
HBeAg 
seroconversion and 
HBV DNA negativity 
on two occasions at 
least 1 month apart 


Results: 


 


HBeAg seroconversion was achieved in 109 (32.1%) patients. 


Mean time to HBeAg seroconversion was 9.4 ± 8.0 (range 1-52) months 


Cumulative rates of seroconversion at 6,12,24,36 months were 14, 22, 31, 40%. 


Viral breakthrough was observed in 82 (24.1%) patients at a mean of 16.8 ± 6.8 (range 7-40) months after start of lamivudine therapy. 


Cumulative breakthrough rates at 12, 18, 24 and 36 months were 9, 26, 42 and 59% 


Biochemical breakthrough was observed in 80 at a mean of 3.9 (range 0-10) months after onset of viral breakthrough, while 2 patients had no serum ALT elevation 6-28 
months.  


 


Table 1. Mean HBeAg levels (sample rate/cut off rate) at monthly intervals during lamivudine therapy according to the types of response (responders, nonresponders, 
breakthrough)* 


Week 0 4 8 12 16 24 32 40 48 


Responders 170.2 73.3 18.8 17.2 16.9 9.7 9 4.7 4.3 


Non-responders 252.5 158.8 124 138.9 116.8 108.6 85.6 100.9 102.7 
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Breakthroughs 264.6 198.2 165.5 119.2 112.2 82.8 71.6 79.3 92.3 


*mean HBeAg levels were significantly lower in the responders than in nonresponder and breakthrough groups (p<0.001) 


Table 2. Distribution of the maximal decrease of HBeAg level since the start of lamivudine therapy by types of response 


 Maximal decrease of HBeAg 


 <50% 50-74% 75-89% 90-98% >99% 


Responders (n=109) 1 3 2 31 72 


Nonresponders (n=149) 37 36 29 38 9 


Breakthroughs (n=82) 13 29 13 20 7 


 


103/109 showed a decrease of >90% of the pre-treatment HBeAg values for the maximal reduction rate during lamivudine therapy. 


 


Three groups were created according to reduction rates (compared with pre-treatment HBeAg levels, by serial monitoring during LAM therapy): 


Continuously decreasing HBeAg levels of >90% pf pretreatment values over time (n=195) 


A continuous decrease to >90% of pre-treatment values, and then progressively increasing of HBeAg levels(n=65) 


No change or fluctuation group (n=80) 


 


Table 3. 


 Continuous decrease of >90% of pre-
treatment HBeAg values (n=195) 


No change/fluctuation (n=80) Continuous decrease of >90% of pre-
treatment HBeAg values, then 
progressively increasing HBeAg levels 
(n=65) 


Responders (n=109) 53.8% 2.5% 3.1% 


Non-responders 
(n=149) 


42.1% 71.2 % 15.4% 


Breakthroughs (n=82) 4.1% 26.3% 81.5% 


 


Table 4. Odds ratios of predictive factors of HBeAg seroconversion and viral breakthrough using multivariate* stepwise Cox’s regression model 


 OR HBeAg seroconversion (95% CI) 


Continuously decreasing HBeAg levels of >90% of 
pretreatment values over time 


14.64 (3.49-61.5)* 
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 OR Viral breakthrough (95% CI) 


Continuous decrease of >90% of pre-treatment HBeAg 
values, then progressively increasing HBeAg levels 


 


No change or fluctuation 


19.7 (7.74-49.97)** 


 


 


 


10.17 (3.83-27.0)** 


*compared to referent group of patients who had a continuous decrease of >90% of pre-treatment HBeAg values, then progressively increasing HBeAg levels and no 
change or fluctuation group (OR=1.00). 


**compared to referent group of patient who had a continuously decreasing HBeAg levels of >90% of pretreatment values over time (OR=1.00). 


 


Author’s conclusion: Pre-treatment quantitative HBeAg levels during lamivudine therapy in addition to other clinical parameters allow the selection of patients who will 
benegit from lamivudine therapy. The changing patterns of quantitative HBeAg levels by serial monitoring during lamivudine therapy may allow not only the prediction 
of treatment responses, but also an early recognition of a viral breakthrough. 


 


 


 


Bibliographic 
reference 


Study type/ 


Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Thompson 
2007 


Prospective 
follow up 
study in 
Melbourne 


N=85 A mixed group of HBeAg negative and positive 
patients with presence of HBsAg in serum for more 
than 6 months and elevated ALT and detectable HBV 
DNA by the hybridization assay prior receiving 
lamivudine therapy. All patients who had completed 
at least 6 months of lamivudine treatment (100mg 
daily orally) were included in this follow up study. 
When patients developed LAM resistance, they were 
treated with adefovir add on at diagnosis.  


Baseline characteristics 


 HBeAg 
positive 


HBeAg 
negative 


P value 


HBV DNA 
(measured by 
the Dignere 
Hybrid 
Capture II 
assay with 
lower 
detection 
limit of this 
test 0.5 pg/ml 
(or 105 
copies/ml). 


Median 
follow up 
was 19 
months, 
(range 6-
54 
months)  


1) HBeAg 
seroconversion 
(defined as the loss 
of HbeAg and the 
appearance of anti-
Hbe) 


 


2) Lamivudine 
resistance 
(patients who were 
suspected of LAM 
resistance due to 


None 
mentioned.  
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(n=47)  (n=38) 


Age (years) 37 (33.7-
40.3) 


44.5 
(41.5-
47.5) 


0.002 


Sex, n (%) 
male 


32 (68%) 35 (92%) 0.008 


Serum ALT 
(IU/L) 


176 
(103.2-
248.8) 


155.8 
(113.6-
198) 


0.7 


HBV DNA 
(pg/ml) 


947 
(569.2-
1324.8) 


336 
(141.4-
530.6) 


0.01 


A1762t/G1764
A variant 


19/33 21/32 0.18 


G1896A 
variant 


3/33 18/32 <0.001 


Biopsy (n) 


-
Mid/moderate 
(F1/2) 


-Advanced 
(F3/4) 


-Cirrhotic (F4) 


 


 


33 


 


19 


3 


 


 


21 


 


12 


5 


 


 


0.49 


 


0.49 


0.45 
 


HBV DNA was 
measured 
every 3 
months in the 
follow up 
period. 


 


increase in viral 
load, or 
reappearance of 
HBV DNA in a 
patient with 
previously 
undetectable HBV 
DNA were tested 
by sequencing on 
the polymerase 
gene). 
Pretreatment 
serum was then 
tested 
retrospectively in 
these patients to 
exclude pre 
existing LAM 
resistant mutations 


Results: 


The rate of seroconversion increased over time, to reach 35% by 24 months and 75% by 36 months, although only 8 HbeAg positive patients reached this time point. 
The authors reported that there were no predictor factors of HbeAg seroconversion, analysis being limited by sample size 


The authors reported that no patient developed lamivudine resistance prior to 9 months of therapy; the proportion of patients who developed lamivudine resistance 
was 6%, 31% and 51% at 12, 24 and 48 months. 


 


Table. 1 Predictors of early development of lamivudine resistance  


 


 Outcome: development of LAM resistance (n=26) 
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Prognostic factors Baseline Risk Ratio (95% C.I)* P-value* 


Detectable DNA (>105 copies/ml ) at 6 
months of lamivudine treatment 


No 4.73 (1.49, 15.0) 0.008 


 


*Risk Ratio is given for the development of LAM resistance from a Cox proporotional hazards model including the following variables: age, gender, ethnic background, 
baseline  HBV DNA and ALT levels, HbeAg status, fibrosis score, advanced fibrosis (F3/4), genotype,  precore mutation at baseline in a sample of 54 patients (the 
defined censor events for this analysis were development of LAM resistance (n=26), treatment cessation (n=27), continued therapy (n=29) or loss to follow up (n=3).  


(Risk ratio is the ratio of incidence rate in patients with LAM resistance divided by incidence rate in patients with no LAM resistance) 


 


 


   
Reference 


Study type/ 
Study 
quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Hsieh 
2009 


Retrospectiv
e study 


 


Mean 
treatment 
duration: 
21.3 months 
(range 6-54) 


N= 40 Recruitment/setting: gastroenterology clinics of the 
National Taiwan University Hospital (July 1997-Aug 
2002). All were positive for HBsAg for at least 6 
months before enrolment and negative for antibody 
against HCV, HDV and HIV.  


Inclusion: CHB patients who developed resistance 
after LAM therapy  


Exclusion:  


Baseline characteristics 


 Genotype B 


(n=24) 


Genotype C 


(n=16) 


Mean age, years 
(SD)  


39.2 ± 2.6 35.0 ± 3.3 


Male/female (%) 21 (87.55)/ 3 
(12.5%) 


14 (87.5%)/ 2 
(12.5%) 


HBV DNA, log10 
IU/mL, mean 
±SD 


8.04 ±7.56 7.86±7.48 


ALT levels  


HBeAg  


monitored at least 
every 3 months 


HBV genotype was 
done by direct 
sequencing when a 
biochemical 
breakthrough 
occurred 


HBV DNA levels 
measured only 
when clinically 
indicated, using 
real time PCR assay 
(detection limit of 
100 copies/mL) 


 


N/A 


 


Statistical 
method: 
multivariat
e logistic 
regression 
and linear 
regression  


1. Lamivudine 
resistance 
(detectable 
mutation strain 
within 12 months 
of treatment) 


 


Grant from 
the National 
Taiwan 
University 
Hospital; 
DoH and the 
National 
Science 
Council; 
Executive 
Yuan; 
national 
Health 
Research 
Institutes; 
Liver Disease 
Prevention  
and 
Treatment 
Research 
Foundation 
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ALT (U/L), mean 
±SD 


399.3 ± 74.5 288.5 ± 99.5 


HBeAg positive/ 
negative, n (%) 


14 (58.3%)/ 10 
(41.7%) 


12 (75%)/ 4 
(25%) 


Time to first 
resistant strain, 
month (range) 


17.2 ± 2.2 (7-
47) 


23.3 ± 2.4 (10-
48) 


Early emergence 
of LAM-R strain* 
(positive/negati
ve), n  


13/11 2/14 


*defined as detectable mutation strain within 12 
months of treatment. 


Results: 


Mean interval between start of lamivudine therapy and detection of lamivudine-R strains was 19.6 months (range 7-48). 


Genotype B patients tended to have a shorter interval to develop lamivudine resistance than genotype C patients (17.2 vs. 23.3 months; p=0.06).  


In terms of early emergence of lamivudine resistance, genotype B is significantly associated with development of lamivudine resistance within the first 12 months 
(p=0.004) compared with genotype C (odds ratio = 8.27; p=0.004). 


 


Cumulative incidence of lamivudine resistance over time by HBV genotypes 


 Cumulative incidence of LAM resistance over time 


Months Genotype B (n=24) Genotype C (n=16) 


0 0% 0% 


6 0% 0% 


12 10 (43%) 1 (8%)  


18 15 (61%) 5 (34%) 


24 19 (80%)  7 (46%) 


28 21 (87%) 13 (80%) 


36 21 (87%) 15 (91%) 


42 23 (94%) 15 (91%) 
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48 24 (100%) 16 (100%) 


 


Author’s conclusion: Mutation patterns of YMDD motif do not different between Taiwanese HBV genotype B and C patients. Compared with HBV genotype C, genotype 
B appears to have an earlier biochemical resistance to lamivudine than genotype C. More frequent monitoring of viral load or genotypical resistance might be needed 
for patients with HBV genotype B infection receiving lamivudine therapy, especially during the first year.  


 


E.7.6 Patients with CHB on adefovir treatment 


 


Referenc
e Study type 


Number 
of 
patients 


Patient characteristics 


 
Prognostic 
factor(s) 


Length 
of 
follow-
up 


Outcome 
measures 


Source  


of  


funding  


Llop 2009 Retrospecti
ve study 


 


Small 
sample size 


 


Two groups 
of 
treatment 
were 
analysed 
independen
tly. 


 N= 66 


 


On LAM 
(n=31) 
or ADV 
(n=35) 
treatme
nt 


 


 


Recruitment/setting: Clinical records reviewed 
retrospectively. University hospital, Spain 


Inclusion: CHB patients treated with LAM or ADV 
between 2001 and 2006. 


Exclusion: people with cirrhosis or hepatocellular 
carcinoma on antiviral therapy.   


Baseline characteristics 


 LAM 
(n=31) 


ADV 
(n=35) 


Age at treatment onset 
(years), mean (SD) 


38 (12) 42 (14) 


Sex, n  


Male:female 


 


24:7 


 


31:4 


Transmission,n 


Transfusion 


Sexual 


 


6 


1 


 


4 


4 


 


Viral DNA 
measured 
at month 1, 
3 and 6 


 


N/A  


 


Virologic 
response – 
defined as 
undetectable 
HBV DNA 
(<200 copies)  


 


Biochemical 
response – 
defined as 
normalisation 
of ALT (ULN 40 
IU/L) 


 


 


 Not 
stated. 
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Perinatal 


Surgery 


Surgery 


3 


1 


20 


2 


1 


24 


HBeAg, n  


Positive 


Negative  


 


10 


21 


 


11 


24 


Previous treatment,n 


IFN or peg IFN 


LAM  


 


10 


0 


 


2 


24 
 


 


Results 


Table 1. Differences in pattern of viral load decrease in responders vs. nonresponders (virologic response at 1 year) to LAM and ADV 


Prognostic factors Weeks LAM ADV 


Responders Non responders Responders Non responders 


Mean viral load decrease 
(in log) 


4 


12 


24  


1.2 (±1.8) 


2.7 (±0.99) 


2.8 (±1.2) 


2.7 (±1.3) 


2.7 (±1.5) 


3.5 (±1.3) 


1.6 (±1.1) 


2.4 (±1.1) 


2.6 (±1.2) 


0.8 (±1.4) 


1.3 (±1.3) 


1.3 (±1.2) 


Mean viral load decrease 
from baseline (%) 


4 


12 


24 


19.5 (±26.3) 


49.2 (±13.2) 


52.1 (±14.5) 


33.5 (±13.6) 


38.3 (±20.4) 


50.8 (±15.4) 


32.1 (±17.6) 


46.6 (±13.9) 


49.3 (±12.7) 


11 (±21.9) 


19.9 (±20) 


21.1 (±19.8) 


Table 2.ROC curves (AUC) at week 12 from treatment onset with lamivudine 


 AUC 


Viral load decrease from baseline (%) 0.675 


 


A % of viral load decrease from baseline ≤30% had a sensitivity of 92% and a negative predictive value of 80%. 


 


Table 3. ROC curves (AUC) at week 12 and 24 from treatment onset with adefovir 


Adefovir AUC 


Viral load decrease from baseline (%)  
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Week 12 


Week 24 


0.83 


0.9 


Decrease in log viral load 


Week 12 


Week 24 


 


0.77 


0.79 


 


At week 24 a decrease in viral load of 1 log had 93% sensitivity and 80% negative predictive value 


A % of viral load decrease from baseline ≤20% had 100% sensitivity and 100% negative predictive value. 


 


AUC = Area under the ROC curve, or c statistics, ranges from 0.5 (no discrimination) to a theoretical maximum of 1 (perfect discrimination). 


ROC curve = A graphical method of assessing the accuracy of a diagnostic test. Sensitivity is plotted against 1  specificity. A perfect test will have a positive, vertical 
linear slope starting at the origin. A good test will be somewhere close to this ideal. 


Author’s conclusion: The decrease in viral DNA at weeks 12 and 24 can predict virologic response at 1 year in patients with CHB treated with LAM or ADV.  


E.7.7 Patients with CHB on entecavir treatment 


 


 


 


   
Bibliograp
hic 
reference 


Study type/ 
Study quality 


Number of 
patients Patient characteristics Prognostic factor(s) 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Lee 2011A Prospective 
cohort study 
in South 
Korea 


N=101 (59 
HbeAg positive 
and 42 HbeAg 
negative 
patients) 


HbeAg positive and negative patients 
with CHB (positive for HbsAg for at 
least 6 months) during entecavir 
treatment (0.5mg/daily) for >12 
months and 58 patients continuied 
>24 months (previously treatment 
naïve patients). Exclusion criteria: 
patients with hepatocellular 


1) HBV DNA:using b-
DNA assay until Dec 
2008 (lower limit of 
detection: 2000 
copies/ml) 


-after Dec 2008 
using PCR assay 
(lower limit of 


12 and 
24 
month
s 


Treatment response: 


For HbeAg (+): defined as 
serum HBV DNA 
undetectable or HbeAg 
loss/seroconversion. 


For HbeAg (-): defined as 
serum HBV DNA 
undetectable. 


Biobank of 
Ajou 
University 
Hospital (a 
Biobank in the 
KORBIN 
network) 
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carcinoma, or other concomitant 
diseases, hepatitis C, autoimmune 
disease, alcoholic liver disease.  


Baseline characteristics 


 HbeAg (+) HbeAg (-) 


Mean 
age, yrs 
(SD) 


41.3 (9.57) 46.6 (8.49) 


Male, 
n(%) 


44 (74.6%) 30 (71.4%) 


Mean 
HbsAg, 
log10 
IU/ml) 


3.51 (1.06) 3.06 (0.69) 


Mean 
ALT 


227.5 
(274.31) 


163.21 
(121.89) 


Mean 
AST 


150.5 
(201.15) 


111.07 
(84.25) 


Mean 
GGT 


72.58 
(45.33) 


62.07 
(33.01) 


HBV 
DNA, log 
copies/ml 


>8 


<=8 


 


 


 


38 (64.4%) 


21 (35.6%) 


 


 


 


38 (64.4%) 


30 (71.4%) 


Liver 
cirrhosis, 
n (%) 


11 (18.6%) 20 (47.6%) 


Viral 
breakthr
ough 


0 0 


Undetect   


detection: 50 
copies/ml) 
(*samples at 6,12 
months were 
retested suing PCR 
assay) 


2) HbsAg was 
quantified using the 
Architest HbsAg 
assay (dynamic 
range 0.05-250.0 
IU/ml) 
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able HBV 
DNA, 
n(%) 


-12 m 


-24 m 


 


 


 


24 (40.7%) 


25 (71.4%) 


 


 


 


28 (66.7%) 


21 (92.3%) 


ALT 
normaliza
tion, n(%) 


-12 m 


-24 m 


 


 


 


47 (79.7%) 


28 (80%) 


 


 


 


30 (71.4%) 


14 (60.9%) 


HbeAg 
loss, n(%) 


-12 m 


-24 m 


 


 


11 (18.6%) 


11 (31.4%) 


 


HbeAg 
seroconv
ersion, 
n(%) 


-12 m 


-24 m 


 


 


 


 


9 (15.3%) 


7 (20%) 


 


 


Results: 


For HbeAg positive patients 


Prognostic factors Outcome: Undetectable HBV DNA (by PCR) at 12 
months 


P value/ Results of the 
multivariate analysis** 


Outcome: Undetectable HBV DNA (by PCR) at 
24 months 


Results of the 
multivariate 
analysis** 


 % of patients with 
undetectable HBV 
DNA (n=24)  


% of patients with 
detectable HBV DNA 
(n=35) 


 % of patients with 
undetectable HBV DNA 
(n=25)  


% of patients with 
detectable HBV DNA 
(n=10) 


 


Undetectable HBV 
DNA by PCR, n (%) 


-3 months(<2000 


 


 


12 (52.2%) 


 


 


2 (6.3%) 


 


 


0.001 


 


 


9 (39.1%) 


 


 


0 


 


 


0.686 
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copies/ml) 


-6 months 


-12 months 


12 (50%) 4 (11.4%) 0.092 10 (40%) 


16 (64%) 


0 


0 


0.408 


0.998 


Mean HbsAg, log 10 
IU/ml, mean (SD) 


- Baseline 


-3 months 


-6 months 


-12 months 


 


 


3.26 (1.11) 


2.83 (1.07) 


3.06 (0.97) 


 


 


3. 86 (1.01) 


3.49 (0.89) 


3.52 (0.78) 


 


 


 


0.423 


 


 


3.23 (1.11) 


2.82 (1.09) 


2.97 (1.00) 


3.04 (0.82) 


 


 


4. 33 (0.76) 


4.01 (0.40) 


3.98 (0.38) 


3.87 (0.25) 


 


 


0.218 


0.982 


0.253 


0.219 


HbsAg <3000 IU/ml 
at 3 months, n (%) 


 


17 (77.3%) 


 


14 (43.8%) 


 


0.173 


 


17 (77.3%) 


 


14 (43.8%) 


 


0.010 


*Results were adjusted for age, gender, mean albumin, mean platelet (103/mm2), mean AST, mean ALT, mean TB, liver cirrhosis, HBV DNA baseline, mean HbsAg 
(log10 IU/ml), HbsAg<3000 IU/ml at 3 months 


 


 


 


Prognostic factors Outcome: HbeAg loss/seroconversion at 12 
months 


P value/ Results of the 
multivariate analysis* 


Outcome: HbeAg loss/seroconversion at 24 
months 


Results of the 
multivariate 
analysis* 


 % of patients with 
HbeAg 
loss/seroconverted 
(n=20)  


% of patients with no 
experience of HbeAg 
loss/seroconversion 
(n=39) 


 % of patients with 
HbeAg 
loss/seroconverted 
(n=18)  


% of patients with no 
experience of HbeAg 
loss/seroconversion 
(n=17) 


 


Undetectable HBV 
DNA by PCR, n (%) 


-3 months 


-6 months 


-12 months 


 


 


9  (47.4%) 


9 (45%) 


 


 


5 (13.9%) 


7 (17.9%) 


 


 


0.046 


0.884 


 


 


7 (43.8%) 


7 (38.9%) 


11 (61.1%) 


 


 


2 (12.5%) 


3 (17.6%) 


5 (29.4%) 


 


 


NS in 
univariate 
analysis 


Mean HbsAg, log 10 
IU/ml, mean (SD) 


- Baseline 


 


 


2.98 (1.26) 


 


 


3. 79 (0.83) 


 


 


0.629 


 


 


2.98 (1.19) 


 


 


4.14 (0.67) 


 


 


0.046 
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-3 months 


-6 months 


-12 months 


2.72 (1.21) 


2.85 (1.10) 


3.49 (0.79) 


3.60 (0.60) 


0.601 


0.550 


2.71 (1.27) 


2.85 (1.12) 


2.98 (0.93) 


3.60 (0.65) 


3.73 (0.47) 


3.59 (0.49) 


0.239 


0.239 


0.438 


HbsAg <3000 IU/ml 
at 3 months, n (%) 


 


16 (84.2%) 


 


15 (42.9%) 


 


0.026 


 


12 (75%) 


 


6 (37.5%) 


 


NS in 
univariate 
analysis 


**Results were adjusted for mean Hb, mg/dl (SD), mean HbsAg (log10 IU/ml), HbsAg<3000 IU/ml at 3 months 


……………………………………………………………………………………………………………………………………………………………………………………….. 


For HbeAg negative patients: 


Prognostic factors Outcome: Undetectable HBV DNA (by PCR) at 12 months  P value/ Results of the 
multivariate analysis*** 


 % of patients with undetectable 
HBV DNA (n=28)  


% of patients with detectable HBV 
DNA (n=14) 


 


Undetectable HBV DNA by PCR, n (%) 


-3 months 


-6 months 


 


22  (78.6%) 


18 (64.3%) 


 


8 (57.1%) 


2 (14.3%) 


 


NS in univariate analysis 
0.008 


Mean HbsAg, log 10 IU/ml, mean (SD) 


- Baseline 


-3 months 


-6 months 


 


2.98 (0.79) 


3.05 (0.53) 


3.18 (0.56) 


 


3. 22 (0.42) 


3.16 (0.35) 


3.24 (0.34) 


 


NS in univariate analysis NS 
in univariate analysis 


NS in univariate analysis 


HbsAg <3000 IU/ml at 3 months, n (%) 19 (70.4%) 11 (78.6%) NS in univariate analysis 


*** Results were adjusted for liver cirrhosis, undetectable HBV DNA, mean HbsAg, HbsAg <3000 IU/ml at 3 months 


NS: non statistically significant 


Conclusions: 


For HbeAg positive patients: 


undetectable HBV DNA (<2000 copies/ml) at 3 months was an independent predictor of undetecteble HBV DNA at 12 months after adjusting for the effect of age, 
gender, mean albumin, mean platelet (103/mm2), mean AST, mean ALT, mean TB, liver cirrhosis, HBV DNA baseline, mean HbsAg (log10 IU/ml), HbsAg<3000 IU/ml at 3 
months 
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HbsAg <3000 IU/ml at 3 months was an independent predictor of undetecteble HBV DNA at 24 months after adjusting for the effect of age, gender, mean albumin, 
mean platelet (103/mm2), mean AST, mean ALT, mean TB, liver cirrhosis, HBV DNA baseline, mean HbsAg (log10 IU/ml), HbsAg<3000 IU/ml at 3 months 


undetectable HBV DNA (<2000 copies/ml) at 3 months was an independent predictor of HbeAg loss/seroconversion at 12 months after adjusting for the effect of mean 
Hb, mg/dl (SD), mean HbsAg (log10 IU/ml), HbsAg<3000 IU/ml at 3 months 


HbsAg (log IU/ml) at baseline was an independent predictor of HbeAg loss/seroconversion at 24 months after adjusting for the effect of mean Hb, mg/dl (SD), mean 
HbsAg (log10 IU/ml), HbsAg<3000 IU/ml at 3 months 


 


For HbeAg negative patients: 


undetectable HBV DNA at 6 months was an independent predictor of undetecteble HBV DNA at 12 months after adjusting for the effect of liver cirrhosis, undetectable 
HBV DNA, mean HbsAg, HbsAg <3000 IU/ml at 3 months 


 


 


Bibliograp
hic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Jung 
2010A 


Prospective 
hospital based 
study at Korea  


N=51, 


Respons
e rate 
28/51 
(54.9%) 
(reasons 
for 
patients 
not 
participa
ted in 
the 
study 
unclear) 


 


HbeAg positive treatment naïve CHB patients 
receiving entecavir (0.5mg/daily) for more  than 
1 year (median duration was 21 months (range 
18-24 months) 


Baseline characteristics 


 HbsAg 
response 
(N=5) 


HbsAg no 
response 
(N=23) 


Total 
(N=28) 


Age (y), 
mean 
(SD) 


36.6 (11) 37 (10.6) 37 (10) 


Sex 
(male) 


4 (80) 20 (87) 24 (86) 


Total 
bilirubi
n 
(mg/dL 


0.93 (0.39) 1.25 
(1.74) 


1.2 (1.6) 


1) ALT 
normalization 


2) undetectable 
HBV DNA 
(measured by 
Cobas Taqman; 
lower detection 
limit 1.84 log10 
IU/ml) 


3) HbeAg loss 


4) HbeAg 
seroconversion 


3,6 and 12 
months 
after 
entecavir 
treatment 


HbsAg response: 
decrease in the 
HbsAg 
level>1log10 
IU/ml from 
baseline at 12 
months after 
entecavir 
treatment 


-HbsAg levels 
were measured 
using the 
Architect HbsAg 
QT assay at 
baseline, 6 and 
12 months after 
entecavir 
treatment 


Supported by 
Korean 
University 
Grant 
(K0823371) 
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Albumi
n 


4.1 (0.37) 4.32 
(0.44) 


4.3 (0.4) 


ALT 
(IU/ml) 


277 (157) 188 (130) 204 (136) 


HBV 
DNA 
(log10 
copies/
ml) 


8.16 (0.36) 8.03 
(0.63) 


8.1 (0.6) 


HbsAg 
concent
ration 
(log10 
copies/
ml) 


 


4.40 (0.48) 4.0 (0.49) 4.0 (0.5) 


 


Results: 


At 12 months after entecavir treatment, 5 patients (17.8%) showed HbsAg response (decrease >1log10 IU/ml from baseline level) 


Cumulative incidence of prognostic factors between those patients with a HbsAg response and those without at the end of 1 year after entecavir treatment 


Cumulative incidence* of prognostic factors HbsAg response (N=5) HbsAg no response (N=23) P value 


ALT normalization 5/5 (100%) 19/23 (83%) NS 


Undetectable HBV DNA (<1.84 log10 IU/ml) 5/5 (100%) 16/23 (70%) NS 


HbeAg loss 4/5 (80%) 7/23 (30%) 0.034 


HbeAg seroconversion 2/5 (40%) 7/23 (30%) NS 


*Cumulative incidence is defined as the probability that a particular event, such as occurrence of a particular disease, has occurred before a given time 


In conclusion: only the cumulative incidence of HbeAg loss after 1 year of entecavir treatment was significantly higher in patients with HbsAg response than in patients 
without response .  


 


Bibliograp
hic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 
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Chon 
2011 


Prospective 
cohort study in 
Korea 


-Between 
March 2007 
and December 
2009, 
treatment naïve 
patients witch 
CHB starting 
antiviral 
therapy with 
entecavir 0.5 
mg/daily were 
prospectively 
enrolled.  


N=420  


(245 
were 
lost; 22 
were lost 
to follow 
up, 20 
showed 
poor 
complian
ce, 8 
were 
primary 
non 
respond
ers, 195 
were 
followed 
up for 
less than 
2 years).  


Patients older than 16 years old with persistent 
serum HbsAg for >6 months and HBV genotype 
C. Exclusion criteria: decompensated liver 
cirrhosis, previous antiviral treatment for CHB 
(either interferon or NUC), current use of 
corticosteroid or immunomodulatory drugs, co-
infection with hepatitis C, D or HIV, serious 
concurrent medical illness, evidence of HCC or 
prior organ transplantation. 


Baseline characteristics 


 All 
patients 


Patients 
with VR 


Patients 
without VR 


Patient 
numbers 


175 
(100%) 


139 
(79.4%) 


36 (20.6%) 


Mean 
age, yrs 
(SD) 


45 (11) 46 (11) 42 (11) 


HbeAg 
(+) 


126 
(72%) 


100 
(71.9%) 


26 (72.2%) 


cirrhosis 61 
(34.9%) 


52 
(37.4%) 


9 (25%) 


Mean 
ALT (IU/L) 


61 (34.9) 181 (288) 107 (75) 


Mean 
HBV DNA 
(log10 
copies/ml
) 


7.03 
(1.31) 


6.84 
(1.24) 


7.74 (1.36) 


 


1) HBV DNA levels 


2) HBV DNA 
reduction from 
baseline 


Up to 2 
years (24, 
48 and 92 
weeks)  


Virological 
response: 
undetectable 
HBV DNA by PCR 
(<12 IU/ml) 


A grant of the 
Bilateral 
International 
Collaborative 
R&D 
Programme 
from the 
Ministry of 
Knowledge 
Economy and 
by the Good 
Health R&D 
Project from 
the Ministry 
for Health, 
Welfare and 
Family Affairs, 
Republic of 
Korea 
(A050021).  


Results: 


After 2 years of entecavir treatment, 139 patients (79.4%) achieved VR; 89 (73.6%) were HbeAg positive and  50 (92.6%) HbeAg negative.  


 


Prognostic factors Outcome: virological response at 96 weeks P value  
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AUC (area under the curve)* 


HBV DNA level at 24 weeks 0.824 P= 0.023  


HBV DNA level at 48 weeks 0.908  


HBV DNA reduction at 24 weeks 0.667 P= 0.256  


HBV DNA reduction at 48 weeks 0.719  


* AUC is the area under the curve in a graphical presentation of sensitivity of a discriminant factor against 1- specificity to predict an outcome. The predictive power of 
a discriminant factor depends on how well this factor separates the group being tested into those with and without the outcome tested. An AUC of 1 represents a 
perfect discriminant factor; an AUC of .5 represents a worthless test. A rough guide for classifying the accuracy of a diagnostic test is the traditional academic point 
system:  


.90-1 = excellent (A)  


.80-.90 = good (B)  


.70-.80 = fair (C)  


.60-.70 = poor (D)  


.50-.60 = fail (F) 


Based on the previous results, the authors predicted the optimal cut off HBV DNA level at week 48 (partial virological response) to predict virological response at week 
96; a HBV DNA level of 35IU/ml (2.24 log10 copies/ml), 174 copies/ml) was found to be the most optimal cut off point to predict VR at week 96  


Distribution of patients at week 96 according to optimal partial virological response (PVR) at week 48 


 


Optimal cut off HBV DNA* at week 48 Patients with virological response, n (%) Patients with no virological response, n (%) 


>35 IU/ml (partial virological response) 10  31 (86.1%)  


<= 35 IU/ml (favourable virological response) 129 (92.8%)  5 


   


*sensitivity was 92.8%, specificity 86.1%, positive predictive value 96.3% and negative predictive value 75.6%. Optimal cut off point was determined by the maximal 
Youden index (sensitivity+ specificity-1) 


 


Patients with partial virological response (PVR) (>35 IU/ml) at week 48 showed a significantly higher risk for detectable HBV DNA levels at week 96 that those with 
favourable virological response at week 48 (<=35IU/ml) (OR 79.9) 
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E.7.8 Patients off treatment 


 


 


Bibliographic 
reference 


Study type/ 


Study 
quality 


Number of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Wong 2004  Follow up 
study in a 
subgroup 
(single 
centre) of 
patients 
who 
previously 
participated 
in a RCT (5- 
year 
Lamivudine 
Study) and 
received 
daily 
lamivudine, 
25 or 100 
mg for 3 
years and 
then open 
labelled 
lamivudine 
100 mg for 
another 2 


N=58 
participated in 
the 5 year 
Lamivudine study 
from a single 
centre (original 
cohort). 44 
patients had 
YMDD mutations 
after 5 year 
treatment with 
lamivudine.  


34/58 patients 
who had 
harboured YMDD 
mutants for at 
least 2 years 
were followed  
up in this study 
after completing 
5 year treatment 
with lamivudine 
(2 patients did 
not complete the 


Chinese patients aged 16-70 years, with 
detectable HbsAg and HbeAg, serum HBV 
DNA levels of at least 5 pg/mL (as 
determined by solution hybridization 
assay) and ALT levels less than 10 times 
the upper limit of the normal before 
randomized to 5 years of treatment with 
lamivudine. At the end of 5 years of 
treatment all patients had harboured 
YMDD mutants for at least 2 years. 


 Original 
cohort 
(N=58) 


Year 5 cohort 
(N=34) 


Male/fe
male 


49:9 25:9 


Median 
serum 
ALT (x 
ULN) 


1.93 (0.57 -
9.07) 


0.55 (0.31 -
4.41) 


Median 
HBV 
DNA 
(Meq/m


174.3 (1.8 -
822.6) 


161 (<2.5 -
730) 


-ALT>2 x 
ULN 


-HBV DNA 
>106 
copies/ml. 


All 
prognostic 
factors 
measured 
at the end 
of 5-year 
lamivudine 
treatment.  


At 4- weekly 
intervals for 
24 weeks 
and then at 
3-6 monthly 
intervals (as 
clinically 
indicated)  


Mean 
follow 
up=20 
months 
after 
stopping 
lamivudine 
(range 7-39 
months) 


ALT flare defined 
as ALT>= 5 x ULN 
together with 
detectable HBV 
DNA in the follow 
up after stopping 
lamivudine.  


Glaxo Welcome 
Research and 
Development UK 
(GlaxoSmithkline) 
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years.  5 year 
lamivudine 
treatment, 1 
patient died of 
ALT flare and 
decompensation 
and another 
emigrated, 8 
patients 
participated in 
another trial of 
adefovir and 
lamivudine 
combination) 


l) 


HbeAg 
positive 


58 (100%) 27 (79%) 


 


Results: 


7/34 patients developed ALT flare during the follow up after stopping lamivudine treatment. The peak ALT value was (5.1-14) x ULN and the peaks occurred at a median 
of 8 weeks (range 4-64) after stopping lamivudine treatment. All seven patients showed a return of viraemia (median 42.8 MEq/ml, range 1.3-281 MEq/ml). 


 


Univariate analysis of factors at the end of lamivudine treatment associated with the ALT flare of hepatitis B after stopping lamivudine 


 


Predictor factors at the end of lamivudine 
treatment 


Number of patients (n) ALT flare after stopping lamivudine 
(n,%) 


P value 


ALT: - <= 2 x ULN 


         - >2 x ULN 


32 


2 


5 (16%) 


2 (100%) 


 


0.037 


HbeAg:-  positive 


            - negative 


27 


7 


6 (22%) 


1 (14%) 


 


1 


HBV DNA:->106 copies/ml 


                 - <=106 copies/ml 


24 


10 


5 (21%) 


2 (20%) 


 


1 
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The only significant predictor for ALT flare after stopping lamivudine treatment was the ALT level at the time of stopping lamivudine therapy. The authors commented 
that as most (5/7) ALT flares occurred within 6 months after stopping lamivudine therapy, close monitoring in the first 6 months post treatment is essential, especially if 
ALT is elevated when lamivudine is stopped.  


 


   
Reference 


Study type/ 
Study 
quality 


Numbe
r of 
patient
s Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Lee 2002 Retrospectiv
e study 


N= 124 Recruitment/setting: Korea 


Inclusion: HBeAg positive CHB patients treated with lamivudine 
(100mg/day). All patients were positive for serum HBsAg, 
HBeAg and HBV DNA over 6 months after LAM therapy. 
Pretreatment ALT levels were over ULN x 2 


Exclusion: see above 


Baseline characteristics 


 Seroconverters 


(n=42) 


Relapsers 
(n=24)  


Non 
relapsers 
(n=18) 


Mean age, 
years (SD)  


36.88 ± 9.86 37.96 ± 
9.81 


35.44 ± 
10.03 


Male/fema
le  


33/9 19/5 14/4 


Pretreatme
nt HBV 
DNA, 
pg/mL, 
mean ±SD 


342.9 ± 381.4 301.9 ± 
338.4 


395.5 ± 
438.1 


Pretreatme
nt ALT 
(U/L), 
mean ±SD 


294.5 ± 192.9 281.2 ± 
161.2 


305.4 ± 
232.9 


Serum HBeAg 


Anti HBe 


HBV DNA 


ALT 


 


Measured 
every 2 or 3 
months until 
drug 
discontinuatio
n 


 


HBV DNA was 
measured by 
Digene hybrid 
capture II 
assay  


Serum hBeAg 
and antiHBe 
were 
measured by 
immunoradio
metric assay 
kit 


Mean 
duration 
of LAM 
treatment 
12.86 ± 
4.44 
months 
(range 7-
30). 
Lamivudin
e was 
continued 
for an 
additional 
2-4 
months 
after 
seroconve
rsion 


Relapse, defined as 
reappearance of 
serum HBV DNA 
and an increase in 
ALT at least ULN x 
3 


HBeAg 
seroconversion, 
defined as loss of 
detectable levels 
of HBeAg and HBV 
DNA in serum and 
appearance of 
anti-HBe. 


 


Not 
stated 
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Total 
treatment 
duration 
(months) 


12.86 ± 4.44 12.46 ± 
3.56  


13.39 ± 5.47 


Additional 
treatment 
duration 
after 
seroconver
sion 
(months) 


5.13 ± 3.98 


 


6.24 ± 4.16 4.87 ± 3.48 


 


 


 


Results: 


Median time to seroconversion was 7.76 ± 3.94 months (range 4-24). 


Cumulative relapse rates at 3 and 6 months post-treatment in patients with HBeAg seroconversion were 40.5% and 57.4% respectively. 


42/124 achieved HBeAg seroconversion. 


HBV DNA levels at the 2nd month of treatment was not related with relapse after stopping treatment.  


Table 1. The relation between virologic response and relapse within 6 months after lamivudine treatment, in patients with lamivudine induced HBeAg seroconversion 


 


HBV DNA measured at 2nd month of treatment (N=31) 


HBV DNA thresholds 
(genomes/mL) 


Relapse within 6 months after lamivudine 
treatment 


Odds ratio (95% CI)* P value** 


>4.7 x 103 


<4.7 x 103 


10/15 (66.7%) 


7/16 (43.8%) 


1.524 (0.79-2.95) 0.2 


>10 x 103 


<10 x 103 


7/12 (58.3%) 


10/19 (52.6%) 


1.09 (0.58-2.1) 0.76 


>20 x 103 


<20 x 103 


5/9 (55.6%) 


12/22 (54.5%) 


1.02 (0.51-2.05) 0.96 


>50 x 103 


<50 x 103 


2/4 (50%) 


15/27 (55.6%) 


0.9 (0.51-2.05) 0.84 


HBV DNA measured at the time of seroconversion (N=42) 


HBV DNA level Relapse within 6 months after lamivudine Odds ratio (95% CI) P value 
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(genomes/mL) treatment 


>4.7 x 103 


<4.7 x 103 


5/5 (100%) 


19/37 (51.4%) 


1.95 (1.42-2.67) 0.04 


*OR and 95% CI were estimated using 2x2 contingency table according to HBV DNA levels. 


**P value in bold denotes statistical significance 


Author’s conclusion: Monitoring of serum HBV DNA at the time of HBeAg seroconversion may be helpful for predicting relapse in patients with lamivudine-induced 
HBeAg seroconversion. 


 


 


   
Reference 


Study 
type/ 
Study 
quality 


Number of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Lee 2003 Prospect
ive 
follow 
up study 


N= 49 


46 patients 
completed 
succesfully 
the 
extended 
treatment 
with 
lamivudine 


Inclusion: Patients who exhibited HbeAg loss/seroconversion 
during lamivudine therapy and agreed to receive extended 
lamivudine therapy. 


All patients were positive for HBeAg, HbsAg and HBV DNA and 
had elevated ALT levels for more than 6 months prior to 
lamivudine therapy.    


One patients achieved HbeAg loss/seroconversion on two 
consecutive tests during lamivudine therapy, they were 
allocated to either extended lamivudine therapy for 6 months 
or 12 months after HbeAg seroconversion.  


Exclusion: see above 


Baseline characteristics 


 Total patients 


(n=49) 


Group 1 
(n=23)  


Group 2 
(n=26) 


Mean age, 
years (SD)  


39.2 (11.0) 38.6 (11.0) 39.9 (11.3) 


Male/fema 41/8 21/2 20/6 


HBV DNA 
levels (<200 
copies/ml) 


Measured 
every 2 or 3 
months until 
drug 
discontinuatio
n 


 


HBV DNA was 
measured by 
Digene hybrid 
capture II 
assay  


 


 


Mean 
duration 
of LAM 
treatment 
12.86 ± 
4.44 
months 
(range 7-
30). 
Lamivudin
e was 
continued 
for an 
additional 
2-4 
months 
after 
seroconve
rsion 


Virological relapse 
was defined as 
post treatment 
reappearance of 
serum HBV DNA as 
measured by the 
DHCII assay, 
and/or HbeAg in 
two consecutive 
tests.  


 


Not 
stated 
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le  


ALT (IU/L) 146 (80-1764)  160 (80-
1764) 


124 (80-530) 


ALT>400 
IU/L 


8 (16.3%) 5 (21.7%) 3 (11.5%) 


HBV DNA 
(pg/ml) 


295 (5-11748) 295 (5-
11748) 


265 (8-8791) 


History of 
previous 
INF 
treatment  


9 (18.4%) 2 (8.7%) 7 (26.9%) 


Time to 
HbeAg loss 
(months) 


4 (2-18) 3 (2-12) 4 (2-18) 


Group 1: patients who received lamivudine for additional six 
months after HbeAg loss/seroconversion 


Group 2: patients who received lamivudine for additional 12 
months after HbeAg loss/seroconversion 


 


Results: 


The overall cumulative post treatment relapse rates were 48% and 54% at six and 12 months follow up respectively 


Most relapses (96%) occurred within 12 months after discontinuation of lamivudine and were accompanied by elevation in serum ALT levels (89%). 


 


 Cumulative relapse rates (at 6 months) (n=22) Cumulative non relapse rates (at 6 months) 
(n=24) 


Positive predictive value (PPV) 


HBV DNA level at time of lamivudine discontinuation (copies/mL)  


<200 (n=19) 5 (26%) 14  


200 – 1000 (n=12) 6 (50/%) 6 50% 


>1000 (n=15) 11 (67%) 4 (33%) 73.3% 


 


 Cumulative relapse rates (at 12 months) Cumulative non relapse rates (at 12 months) Positive predictive value (PPV) 
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(n=25) (n=21) 


HBV DNA level at time of lamivudine discontinuation (copies/mL)  


<200 (n=19) 7 (37%) 12  


200 – 1000 (n=12) 7 (58%) 5 58.3% 


>1000 (n=15) 11 (73%) 4 (27%)  73.3% 


 


Author’s conclusion: Extended lamivudine for up to 12 months did not decrease the rate of post treatment virological relapse, and monitoring of serum HBV DNA by a 
quantitative PCR method was helpful in predicting post treatment relapse 


E.7.9 Children and young people with CHb 


 


Bibliographic 
reference 


Study type/ 


Study quality 


Number 
of 
patients Patient characteristics 


Prognostic 
factor(s) 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Nagata 1999 Retrospective 
study  


N=22 
children 


Children with chronic HBV infection, selected on the basis 
of their response to IFN-a treatment (5MU/m2 3 times 
weekly for 3-12 months (median 6 months)). All were HBV 
DNA and HbeAg positive for at least 6 months before 
treatment and had minimal, mild or moderate 
inflammatory changes on liver biopsy. All children were 
negative for antibodies to hepatitis C, delta, and HIV.  


Baseline characteristics 


 Total 
sample 
(N=22) 


Virological 
responders 
(n=10) 


Virological 
non 
responders 
(n=12) 


Median age 6 (2-14) - - 


Sex, boys 13/22 
(59%) 


- - 


1)HbeAg 
levels 


2)HbeAg 
seroconversi
on 


3)HbsAg 
levels 


4)HbsAg 
seroconversi
on 


5)HBV DNA 
levels by 
hybridisatio
n and by 
PCR 


 


 Virological 
response to 
INFa defined 
as HBV DNA 
negativity 
and HbeAg 
seroconversi
on within 18 
months of 
treatment 
completion. 


Children’s 
Liver 
Disease 
Foundatio
n, 
Bermingha
m, UK 
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HBV DNA (by 
hybridisation)
, median 
(range) 


- 66 (5-471) 
pg/ml 


175 (2.4-
800) pg/ml 


HBV DNA (by 
PCR),median 
(range) 


- 3.8 x 108 (4 x 
106- 2 x 
109)copies/ml 


9 x 108 (2 x 
107- 2.8 x 
109) 
copies/ml 


Mode of 
transmission 


-vertical 


-unkown 


-Rumanian 
adoptees 


  


 


5/10 


1/10 


4/10 


 


 


6/12 


4/12 


3/12 


 


Results: 


 Virological responders (n=10) Virological non responders (n=12) 


Viral markers Frequency (%) Median time (range) to achieve 
viral marker in weeks 


Frequency (%) Median time to achieve viral 
marker in weeks 


HbeAg loss 10/10 (100%) 18 (10-104) 0/12 - 


HbeAg seroconversion 8/10 (80%) 12 (8-104) 0/12 - 


Undetectable HBV DNA (by 
hybridization) 


10/10 (100%) 14 (4-104) 1/12 (8.3%) After 24 weeks treatment 


HbsAg seroconversion 5/10 (50%) 12 (8-20) 0/12 - 


 


 Number of patients with detectable HBV DNA by hybridization and quantitative PCR among 
virological responders and non virological responders during IFNa- treatment and at last 
follow up  


Follow up Virological responders (n=10) Virological non responders (n=12) 


4-7 weeks 


Hybridisation 


Quantitative PCR 


 


-8/10 


-9/10 


 


-12/12 


-12/12 
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8-15 weeks 


Hybridisation 


Quantitative PCR 


 


-2/10 


-9/10 


 


-12/12 


-12/12 


16-24 weeks 


Hybridisation 


Quantitative PCR 


 


-1/10 


-5/10 


 


-12/12 


-12/12 


16-26 weeks 


Hybridisation 


Quantitative PCR 


 


-0/10 


-5/10 


 


-11/12 


-12/12 


 


Author’s conclusion: 


Monitoring of HBV DNA by quantitative PCR during Interferon-a treatment may allow early prediction of response to INF-a, those this needs to be confirmed in a 
prospective study.  


E.8 Surveillance 


 


   
Referenc
e 


Study type/ 
Study quality 


Number of 
patients Patient characteristics Group 1 Group 2 


Length 
of 
follow-
up Outcome measures 


Source of 
funding 


Kim DY, 
Han KH et 
al. 
Semiannu
al 
surveillan
ce for 
hepatocel
lular 
carcinom


Retrospective 
study (abstract) 


 


 


Study quality: 


Inadequate 
information on 
baseline 
characteristics 


N=400 


 


 


 


 


Recruitment/setting: Korea 


 


Inclusion: mostly hepatitis B 
patients diagnosed with 
hepatocellular cancer by 
surveillance programme 
[ultrasound examination and 
alpha-fetoprotein measurement 
every 6 or 12 months] between 


6 monthly 
surveillance 


(n=219) 


12 monthly 
surveillance 


(n=181) 


Not 
applicabl
e 


Proportion (%) of 
patients with single 
nodular HCC 


Proportion of 
patients with diffuse 
type HCC 


Frequency of solitary 
HCC ≤3cm 


5-year survival 


Not 
stated 
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a 
improved 
patient 
survival 
compared 
to annual 
surveillan
ce 
(Korean 
experienc
e). 2007 
Hepatolo
gy; 46 (4) 
Suppl 1; 
403A 


on patients  


Cirrhosis - 
unknown 


May 1990 and December 2004.  


 


Exclusion: -   


 


Baseline characteristics  


 


Male:Female = 2.6:1 


Group 1 (6 months), n=219 


Group 2 (12 months), n=181 


 


Mean age=57 years 


 


Aetiology of HCC: 


HBV, 289 (72.3%) 


HCV, 76 (19%) 


Non HBV or HCV, 32 (8%) 


 


AFP levels 


109 (27.3%) had AFP ≥400ng/ml 


147 (36.8%) had AFP <20ng/ml 


 


Results  


 


 


 Group 1 (N=219) 


6 monthly surveillance  


Group 2 (N=181) 


Annual surveillance 


P value 


% with single nodular HCC 198 (90.4%) 132 (72.9%) <0.001 


% with Diffuse type HCC 9 (4.1%) 21 (11.6%) <0.001 


% with frequency of solitary HCC 
≤3cm 


136 (62.1%) 93 (51.5%) 0.003 
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Application of curative treatments, 
such as resection or local ablative 
therapy 


41 (18.7%) 22 (12.2%) 0.03 


5-year survival 25% 16% 0.006 (log rank test) 


 


Additional results:  


Authors’ conclusion: Semi-annual (6 monthly) surveillance resulted in the detection of HCC at an earlier stage and improved survival compared to annual surveillance in 
Korea. 


 


   Reference 
Study type/ Study 
quality 


Number 
of 
patients Patient characteristics Group 1 Group 2 


Lengt
h of 
follow
-up 


Outcome 
measures 


Source of 
funding 


Trinchet JC and 
Chaffaut C et al. 
Ultrasonographic 
surveillance of 
hepatocellular 
carcinoma in 
cirrhosis:a 
randomised trial 
comparing 3 and 
6 month 
periodicities. 
Hepatology 2011; 
54:1987-1997 


Multi centre 
randomised trial 


 


Study quality: 


Only 12.5% HBV 
patients (indirect 
population) 


 


Randomisation 
method: 
computer 
generated using a 
permuted block 
with fixed block 
sizes of four),with 
trialist unaware of 
the block size) and 
1:1 allocation 


N=1278 


 


 


 


 


Recruitment/setting: 43 sites 
in France and Belgium 


 


Inclusion: patients with 
histologically proven 
compensated cirrhosis 
(specialist liver disease 
centres), whatever the time of 
liver biopsy; a US Doppler 
examination was also 
undertaken to check inclusion 
and noninclusion criteria.Age 
>18years, cirrhosis related to 
either excessive alcohol 
consumption (80g/day in 
males and 60g in females for at 
least 10 years), chronic 
infection with HCV or HBV, or 


Ultrasonographic 
surveillance (US) 
every 6 months 


n=638 


 


a)with alpha- 
fetoprotein assay 
(AFP) every 6 
months 


(n=326) 


 


b)with no AFP 
assay (n=312) 


 


US was 
performed in the 
same centre by 


Ultrasonographi
c surveillance 
every 3 months 


n=640 


 


a)with AFP 
assay every 6 
months 


(n=328) 


 


b)with no AFP 
assay (n=312) 


Media
n 47.1 
mont
hs 
(29-
65) in 
group 
1 and 
46.8 
(30-
66) 
mont
hs in 
group 
2  


Cumulative 
incidence of first 
focal lesion at 24 
and 60 months 


 


Diameter of the 
first lesion (mm) 


 


Cumulative 
incidence of HCC 
at 24 months and 
60 months 


 


Survival rate at 24 
and 60 months 


 


Mortality 


French 
Ministry 
of Health 
and the 
French 
Ligue de 
Recherch
e contre 
le 
Cancer. 
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ratio; with 
allocation 
concealed using a 
centralised phone 
procedure to the 
data management 
centre; stratified 
according to 
recruitment site 
and cirrhosis 
aetiology, based 
on a 2x2 factorial 
design with 
balanced 
randomisation. 


 


Sample size 
calculation given 
by authors 


hereditary hemochromatosis, 
absence of previous 
complications of cirrhosis 
(ascites, GI bleeding or HCC), 
patients belonging to Child 
Pugh class A or B and without a 
focal liver lesion at inclusion 
and written informed consent. 


 


Exclusion: patients belonging 
to Child Pugh class C, severe 
uncontrolled extrahepatic 
disease resulting in estimated 
life expectancy of <1 year, 
coinfection with HIV, even if 
controlled by an antiviral 
treatment. 


 


 


 


the same 
experienced 
operator. A 
standardised 
report was 
completed by 
each operator, 
mentioning the 
presence or not 
of focal liver 
lesions.  


 


 


Cause of 
mortality 


 


Baseline characteristics 


 US at 6 months 


N=638 


US at 3 months 


N=640 


Male, n (%) 438 (69.5) 445 (69.5) 


Age (years), median (Q1-3) 55 (48-64) 54 (47-61) 


Aetiology of cirrhosis 


Alcohol 


HCV 


HBV 


Hemochromatosis 


Other* 


 


250 (39) 


278 (43.6) 


78 (12.2) 


15 (2.3) 


17 (2.6) 


 


252 (39.4) 


286 (44.7) 


82 (12.8) 


5 (0.8) 


15 (2.3) 


BMI (kg/m2), median (Q1-3) 26 (23.4-29.4) 25.9 (22.9-29.1) 
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AST (N<40IU/L) 41 (29-72) 42 (29-68) 


ALT (N<40IU/L) 38 (24-70) 37 (23-69) 


GGT (N<45IU/L) 80.5 (45-161.5) 83 (44-161) 


Albumin (g/L), median (Q1-3) 40 (36-43) 41 (37-44) 


Alpha-fetoprotein (ng/ml), median 
(range) 


5 (3-8) 5 (3-8.3) 


Platelet count (103/mm3), median (Q1-
3) 


128 (89.5-165) 131.5 (93-179) 


Creatinine (µm/l), median (Q1-3) 77 (68-88) 76 (65-86) 


*Nonalcoholic steatohepatitis (n=15), primary biliary cirrhosis (n=2), autoimmune hepatitis (n=5), cryptogenetic cirrhosis (n=10). 


 


After data analyses, high rates of serum AFP were found in the two groups without AFP assays (60.5% and 54.8%) (as serum AFP assays were inadequately prescribed in 
more than half of the patients within the non-surveillance group), which precluded reliable interpretation based on serum AFP assay randomisation. Consequently, the 
steering committee decided to restrict the final analysis to US randomisation only. 


 


Compliance was estimated as inadequate in 143 (11.9%) patients – 86 (14.6%) of group 1 and 57 (9.4%) of group 2 patients. 


 


The compliance of patients towards US surveillance was generally adequate; median interval between US examinations was 6 months (6-7) in group 1 and 3 months (3-
4) in group 2. 


 


Results  


 Group 1 (n=638) 


US at 6 months  


Group 2 (n=640) 


US at 3 months 


P value 


Follow up (months) 46 (30-66) 47 (29-65)  


Cumulative incidence of first focal lesion 


24 months 


60 months 


 


13.2% 


32.8% 


 


20.4% 


35.5% 


 


- 


- 


Prevalence of HCC, n 70 53  


Cumulative incidence of HCC 


24 months 


 


2.7% 


 


4% 


 


- 
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60 months 12.3% 10% - 


Prevalence of HCC ≤3cm  70% (95%CI 59-81) 79% (95%CI 69-90%) - 


Cumulative incidence of HCC ≤3cm 9.1% 7.8% 0.48 


Liver decompensation 98 (15.4%) 94 (14.7%) 0.75 


Transplantation  13 (2%) 17 (2.7)% 0.58 


Death  


N 


Survival rate 


24 months 


60 months 


 


82 (12.1%) 


 


93.5% 


85.8% 


 


72 (11.3%) 


 


95.8% 


84.9% 


 


 


 


 


0.38 


Cause of death 


HCC 


Liver failure 


Extra hepatic cancer 


Bacterial infection 


Other 


 


12 (14.6%) 


34 (41.5%) 


7 (8.5%) 


8 (9.7%) 


21 (25.6%) 


 


17 (23.6%) 


24 (33.3%) 


7 (9.7%) 


5 (6.9%) 


19 (26.4%) 


 


Diameter of the first focal lesion (mm) 


≤10 


11-20 


21-30 


31-50 


≥51 


Cumulative incidence of focal lesions 
≤10mm in diameter 


60 months 


N=156 


43 (28%) 


78 (50%) 


23 (15%) 


7 (4%) 


5 (3%) 


 


28% 


N=178 


73 (41%) 


71 (40%) 


23 (13%) 


7 (4%) 


4 (2%) 


 


41% 


 


 


 


 


 


 


 


0.002 


 


Author’s conclusion: Ultrasonographic surveillance, performed every 3 months, detects more small focal lesions than every 6 months, but does not improve detection 
of small HCC (fails to improve the detection rate of HCCs ≤30mm in diameter that are eligible for curate treatment), probably because of limitations in recall procedures 
(recommended diagnostic procedures for small focal lesions in current practice). 
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Reference 


Study type/ 
Study quality 


Number 
of 
patients Patient characteristics Group 1 Group 2 


Length 
of 
follow-
up 


Outcome 
measures 


Source of 
funding 


Santi V 
and 
Trevisani 
F et al. 
Semiannu
al 
surveillan
ce is 
superior 
to annual 
surveillan
ce for the 
detection 
of early 
hepatocell
ular 
carcinoma 
and 
patient 
survival. 
Journal of 
Hepatolog
y. 2010; 
53: 291-
297 


Retrospective 
study 


 


Study quality: 


Indirect 
population 


HBV (n=59; 
9.1%)  


 


41.8% 
cirrhosis 


 


N=649 
HCC 
patients 


 


 


Recruitment/setting: ITA.LI.CA centres, Italy 


 


Inclusion: HCC patients in Child-Pugh class A 
or B. HCC diagnosis made during a regular 
surveillance based on liver US, with or 
without alpha feto-protein determination, 
performed every 6 (±1 month) or 12 month 
(±1 month); description of presenting cancer 
stage available.  


 


Source of data: clinical records database 
between Jan 1987 to Dec 2006 at 10 medical 
institutions.  


 


Exclusion: Child-Pugh class c or unspecified, 
diagnosis of HCC made outside any 
surveillance, unspecified mortality of HCC 
diagnosis, unspecified interval of 
surveillance, interval outside the above 
mentioned ranges. 


 


 


 


HCC detected 
during 6 
monthly 
surveillance 
(US with or 
without AFP) 


N=510  


 


Diagnosis and 
staging of 
HCC: the 
diagnosis was 
based on 
histology or 
cytology in 96 
patients. 
Otherwise, 
diagnosis was 
confirmed by 
combining an 
increase 
(>200ng/ml) 
of AFP with 
typical 
features of 
the lesion in 
CT or MRI or 
CEUS scans, 
or in the 


HCC 
detected 
during 12 
monthly 
surveillanc
es (US 
with or 
withour 
AFP) 


N=139 


Not 
applicabl
e 


Median observed 
survival 


 


Estimated survival 
rates at year 1, 3 
and 5  


 


Median survival 
corrected for lead 
time 


 


*Survival was 
calculated from the 
time of cancer 
diagnosis to death, 
with values 
censored at the 
date of the last 
follow up and was 
expressed as 
median and 95% CI 


Not stated 
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absence of 
diagnostic 
AFP elevation, 
in at least 2 
techniques.  


 


Baseline characteristics 


 


 Group 1 


6 monthly  


Group 2 


12 monthly 


Median age (range), year 67 (30-89) 68 (46-88) 


M/F 358/152  99/40 


Aetiology, n (%) 


HBV 


HCV 


Alcohol 


Multiaetiology 


Others 


 


40 (7.9) 


331 (65) 


39 (7.7) 


77 (15.1) 


22 (4.3) 


 


19 (13.7) 


79 (56.8) 


12 (8.6) 


26 (18.7) 


3 (2.2) 


Period of diagnosis, n (%)* 


1987-1996 


1997-2006 


 


129 (25.3) 


380 (74.7) 


 


51 (36.7) 


88 (63.3) 


Median ALT (ULRR), range 


(n=633) 


1.79 (0.25-13.60) 1.50 (0.42-9.13) 


Alpha feto-protein (n=631) 


<20ng/ml 


21-200ng/ml 


>200ng/ml 


 


250 (50.3) 


181 (36.4) 


66 (13.3) 


 


65 (48.5) 


43 (32.1) 


26 (19.4) 


Child Pugh class, n (%) 


A 


B 


 


37 (73.7) 


134 (26.3) 


 


101 (72.7) 


38 (27.3) 
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Cancer stage** 


Solitary ≤2cm, V0, N0, M0 


Solitary 2.1-3cm, V0,N0,M0 


Solitary 3.1-5cm, V0,N0,M0 


2-3 nodules, ≤3cm, V0,N0,M0 


Outside Milano criteria 


 


120 (24.1) 


94 (18.9) 


61 (12.3) 


73 (14.7) 


149 (30) 


 


7 (5.1) 


22 (16.1) 


30 (21.9) 


20 (14.6) 


58 (42.3) 


Median tumour size (cm), range** 2.5 (0.2-18) 3.3 (0.8-11) 


Treatments, n (%)*** 


Transplantation 


Resection 


Percutaneous ablation 


TACE 


Others/palliative  


 


18 (3.6) 


59 (11.7) 


164 (32.4) 


173 (34.2) 


92 (18.2) 


 


4 (3) 


19 (14.1) 


36 (26.7) 


35 (25.9) 


41 (30.4) 


*p=0.01 


**p=<0.001 


***p=0.01 


 


Cirrhosis was histologically confirmed in 271 patients  


The median duration of surveillance was 10 years (0.5-42) in group 1 (n=381 or 74.7) and 9 years (1-40) in group 2 (n=94 or 67.6%) 


Results  


Survival 


Data on follow up were available in 508 (99.6%) patients of group 1 and in all group 2 patients. 


Mean follow up after HCC diagnosis was 38.6±32.8 months and 522 (80.4%) patients died during the follow up.  


 


 Group 1 Group 2 P value 


Median observed survival (months) 


(95%CI) 


45 (40-50) 30 (24-36) 0.001 


Estimated survival rate 


Year 1 


3 


 


85.4% 


80.6% 


 


40.1% 


37.5% 


 


- 


- 
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5 57.2% 21.1% - 


Median observed survival, corrected for lead 
time * (months) (95%CI) 


40.3 (34.9-45.7) - 0.028** 


Estimated survival rate, corrected for lead time 


Year 1 


3 


5 


 


 


78.5% 


54.1% 


34.3% 


 


 


- 


- 


- 


 


 


*the calculated lead time was 141 days. 


**the observed survival corrected for lead time in group 1 was significantly higher than those regarding the observed survival of group 2. 


 


Univariate and multivariate analysis for the detection of a HCC beyond the very early stage (solitary nodule >2cm or multinodular tumour with/without vascular 
invasion and/or metastases) 


 Univariate analysis 


P value 


Multivariate analysis 


Odds ratio (95%CI) 


Surveillance  


Semiannual (6 monthly) 


Annual (12 monthly) 


 


<0.001 


 


1.0 


5.99 (2.57-13.98) 


Alpha feto-protein 


≤20 ng/ml 


21-200ng/ml 


>200ng/ml 


0.091  


1 


0.91 (0.59-1.41) 


2.58 (1.17-5.69) 


*adjusted for age, platelet count, AFP, Child-Pugh class and esophageal varices. 


 


Univariate and multivariate analysis looking at variables associated with mortality  


 Univariate analysis 


P value 


Multivariate* analysis 


hazard ratio (95%CI) 


Surveillance  


Semiannual (6 monthly) 


Annual (12 monthly) 


 


0.028 


 


1 


1.39 (1.05-1.82) 
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Alpha feto-protein 


≤20 ng/ml 


21-200ng/ml 


>200ng/ml 


<0.001  


1 


1.32 (1.03-1.70) 


1.77 (1.27-2.46) 


*model adjusted for age, platelet count, AFP, C-P class, cancer stage and all treatments other than OLT. 


 


Potential limitations: selection bias, determined by the subjective choice of the interval. Doctors tend to shorten the interval in patients that are likely at very high risk 
of HCC, e.g. those with an elevated baseline AFP. And this would result in an increased number of higher risk patients submitted to a semi-annual surveillance.  


 


Author’s conclusion: Semiannual surveillance increases the detection rate of very early hepatocellular carcinomas and reduces the number of advanced tumours as 
compared to the annual program.  


 
   
Reference 


Study type/ 
Study quality 


Number of 
patients Patient characteristics Group 1 Group 2 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


Wang JH 
and Chang 
KC et al. 
2011. 
Hepatocell
ular 
carcinoma 
surveillanc
e with 4 
versus 12 
months 
interval 
for 
patients 
with 
chronic 
viral 


Prospective 
study (random 
sampling) 
(abstract) 


 


Study quality: 


Proportion of 
HBV and HCV 
unclear 


% Cirrhosis - 
unclear 


 


N=744 


 


 


Recruitment/setting: residents of 10 
townships, Taiwan; they were invited to the 
study by mail and phone call. 


 


Inclusion: patients with HBV and HCV, platelet 
count ≤150 (x109)/L, positive HBsAg or 
antibody to HCV 


 


Exclusion: - 


 


Baseline characteristics – not given 


 


 


HCC 
surveillanc
e (US + 
AFP) every 
4 months 


(n=387) 


 


A total of 
12 
residents 
(both 
groups) 
were 
excluded 
due to 
presence 
of HCC, 


HCC 
surveillanc
es (US + 
AFP) every 
12 months 


(n=357) 


Not 
applicable 


HCC 


 


Cumulative 3 year 
HCC incidence 


 


Cumulative 4-year 
survival rate 


 


Tumour size ≤2cm 


Not 
stated 
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hepatitis – 
a 
randomise
d 
communit
y study 


newly 
diagnosed 
HCC and 
decline to 
participate 
study/ 
entrance 
visit US. 


Results  


 


Outcome Group 1 


4 monthly surveillance 


(n=387) 


Group 2 


12 monthly surveillance 


(n=357) 


P value 


HCC, n  24 15  


Cumulative 3 year HCC incidence 11.7% 9.7% 0.198 


Tumour size ≤2cm - - 0.003* 


Mean tumour size (SD), cm 1.9 (0.7) 2.9 (1.5) 0.006 


Cumulative 4 year survival rate 45.3% 42.7% 0.38 


*group 1 significantly had more patients with tumour size ≤2cm, than group 2 patients. 


Author’s conclusion: Compared with 12 months interval for HCC surveillance, 4 months interval US surveillance detected more patients in tumour size ≤2cm, in BCLC 
very early stage and fit for curate treatments. However, there was no significant difference in survival up to 4 years follow up between two groups.  


 
   
Reference 


Study type/ 
Study quality 


Number of 
patients Patient characteristics Group 1 Group 2 


Length of 
follow-up 


Outcome 
measures 


Source of 
funding 


 Prospective 
study (random 
sampling) 
(abstract) 


 


Study quality: 


N= 


 


 


Recruitment/setting:  


 


 


Source of data:  


 


  Not 
applicable 


 Not 
stated 
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Inadequate 
information 
on 
recruitment 


 


 


Exclusion:  


 


Baseline characteristics  


 


Mean age, years 46 


Duration worked at GP, 
years (range) 


14 (1-35) 


Practice contains >5,000 
patients, % 


96% 


 


Results  


 


Outcome n/N (%)  


  


 


Author’s conclusion:  


 
 


Appendix F: Economic evidence tables 
 


F.1 Antiviral therapies 


F.1.1 Monotherapies 


Spackman DE, Veenstra DL. A cost-effectiveness analysis of currently approved treatments for HBeAg-positive chronic hepatitis B. Pharmacoeconomics. 2008; 
26(11):937-949. Ref ID: SPACKMAN2008 
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Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA 


 


Study design: 


Decision model 


 


Approach to analysis: 


Markov model with 14 
hepatitis B and liver 
disease health states 
used to extrapolate 
long-term outcomes 
(life expectancy and 
quality adjusted life 
expectancy) and costs 
based on short-term 
outcomes (HBeAg 
seroconversion and 
ALT normalisation) 
from a systematic 
review. 


 


Perspective: US third 
party payer 


Time horizon: lifetime 


Treatment effect 
duration: 4 years 


Discounting: Costs = 
3%; Outcomes = 3%  


Population: 


Non-cirrhotic patients with 
HBeAg positive chronic 
hepatitis B (HBV DNA 
positive, elevated ALT) 


 


Cohort settings: 


HBeAg positive = 100% 


Start age = 35 years  


 


Interventions: 


1. No treatment 


2. Adefovir 


3. Lamivudine 


4. Telbivudine 


5. Peg INF α 


6. Entecavir 


 


Follow-up therapy was 
adefovir for all treatments 
except adefovir and peg INF, 
for which follow-up therapy 
was entecavir.   


 


 


Total costs (mean per 
patient): 


1. 17,917 


2. 33,198 


3. 29,529 


4. 34,288 


5. 34,201 


6. 32,143 


 


Currency & cost year: 


2008 US dollars (presented 
here as 2008 UK pounds‡) 


 


Cost components 
incorporated: 


Direct medical costs:  drug 
costs, costs related to 
management of CHB, viral 
flares, compensated and 
decompensated cirrhosis, 
HCC, liver transplantation.  
Assumption that there was no 
difference in physician visits 
or laboratory monitoring 
between drugs. 


Primary outcome measure: 


QALYs (mean per patient)  


1. 17.88 


2. 18.25 


3. 18.38 


4. 18.55 


5. 18.64 


6. 18.70 


 


 


Primary ICER (Intvn 6 vs Intvn 1): 


ICER: $17,350 per QALY gained  


Probability most cost-effective: 57% at WTP 
of £32k per QALY 


 


Adefovir, lamivudine, telbivudine and peg INF 
α dominated or extendedly dominated by 
entecavir 


 


Probability Peg INF α most cost-effective:  
37% at WTP of £32k per QALY 


 


Analysis of uncertainty: Results were 
sensitive to deterministic sensitivity analysis 
around variables: 


 Seroconversion rates with entecavir in 
years 2-4 


 seroconversion rates in years 3-4 in 
patients treated first with peg INF and 
then entecavir 


 Decreasing RR of cirrhosis associated with 
entecavir after peg INF 


At extremes, these variable made peg INF 
more effective and potentially cost-effective. 


 


Entecavir was more cost-effective when viral 
suppression decreased the risk of cirrhosis for 
all years of treatment not just first year. 


Entecavir was not cost-effective when the 
baseline seroconversion rate for no treatment 
increased. 
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Data sources 


Health outcomes: Transitions through the model were based on spontaneous or treatment-induced response (defined as HBeAg seroconversion), relapse and 
development of treatment resistance with or without a severe hepatic flare.  Key clinical events came in progression from chronic hepatitis B to active cirrhosis, from 
which patients could progress to decompensated cirrhosis, and liver transplantation.  HBeAg seroconverted patients could develop inactive cirrhosis, which was associated 
with a lower risk of decompensation than active cirrhosis.  All patients were assumed to be at risk for hepatocellular carcinoma (HCC) except those who had received a 
liver transplant.      


 


Response rates taken from a non-systematic review of the available literature.  Absolute estimates of response from Chang 2006
19


, Marcellin 2003
22


, Lai 2007
20


 and Lau 
2005


21
 were adjusted slightly and used to parameterise effects after one year of treatment. Absolute estimates of response after year two of treatment were taken from a 


variety of sources and adjusted based on loss to follow-up and cumulative incidence figures.  For response rates at years three and four, the same figure (13%) was applied 
to all treatments. 


 


Resistance rates were taken from a non-systematic review of the literature.  Absolute estimates of resistance were taken from several conference abstracts (Tenney 2006; 
Han 2007; Qi 2004) and two other studies (Lai 2007


20
; Lin 1999) and adjusted based on loss to follow-up and cumulative incidence figures. 


 


Durability of seroconversion was assumed to be 80% for all antiviral therapies, following the use of 6-month consolidation therapy (continuation of treatment beyond the 
point at which seroconversion is achieved).  These figures were based on RCT data from Chang 2007


19
, 


22
, Lai 2007


20
.  Consolidation therapy is not appropriate for 


treatment with pegylated interferon, but the durability of response for pegylated interferon was estimated at 82% in the 6 months following end of 12 months of 
treatment. 


 


The authors assumed that patients who achieved undetectable levels of HBV DNA but did not seroconvert had a decreased risk of cirrhosis in the first year of treatment.  
These estimates were calculated using the proportion of patients who achieved viral elimination and the average viral load of those who did not to the baseline risk of 
cirrhosis of 4.4%.  This method resulted in the following relative risk reductions compared to the baseline risk of cirrhosis:  adefovir 0.77; entecavir 0.13; lamivudine 0.51; 
pegylated interferon 0.95; telbivudine 0.17. 


 


Quality-of-life weights: Most health state utilities were derived from a study of 100 individuals from the US general population using the standard gamble technique.   The 
utility for HBeAg seroconversion was obtained from a previous economic evaluation by Wong and colleagues


32
.  Utilities for uncomplicated resistance and non-replicating 


cirrhosis were assumed to be the same as for the chronic hepatitis B state and patients with a flare were assigned a utility decrement equivalent to 1 month of 
decompensated cirrhosis.  Because of the significant adverse effects associated with pegylated interferon treatment, a disutility of 0.05 was applied to time spent 
undergoing this treatment


12
. 


  


Cost sources: The majority of annual direct medical costs were obtained from a retrospective cohort study by Lee at al using healthcare claims data from large US 
managed care organisations.  Health state costs were taken from a variety of sources, mainly previously published cost-effectiveness analyses


7,32,33
.  Drug costs were 


obtained from the 2007 wholesale acquisition cost.  The authors made the assumption that there was no difference in physician visits or laboratory monitoring between 
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drugs.   


Comments 


Source of funding: The study was supported by an unrestricted grant from Bristol-Meyers Squibb, makers of entecavir.  


Limitations: The study includes most, but not all comparators relevant to the review question (e.g. tenofovir is missing); treatment duration is a maximum of 4 years, 
whereas in practice people may go on to receive treatment with alternative drugs; costing perspective is US third-party payer, thus some uncertainty about applicability of 
US unit costs and estimates of resource use; costs and effects discounted at 3% per annum (3.5% preferred by NICE); changes in health-related quality of life estimated by 
general US population, not directly from patients/carers; no health state to capture most important outcome of HBsAg loss; unclear how closely treatment effect 
estimates match the NCGC clinical review; unclear whether estimates of cost and resource use are from best available sources; potential conflict of interest (funded by 
Bristol Meyers Squibb, makers of entecavir) 


Other:   


Overall applicability*:  Partially applicable    Overall quality**:  Potentially serious limitations 


Abbreviations: CUA = cost-utility analysis; ICER = incremental cost-effectiveness ratio; NR = not reported; ‡ Converted using 2008 Purchasing Power Parities 
34


 
* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious Limitations / Very serious limitations 


 


Buti M, Brosa M, Casado MA et al. Modeling the cost-effectiveness of different oral antiviral therapies in patients with chronic hepatitis B. J Hepatol. 2009; 51(4):640-
646. Ref ID: BUTI2009 


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA 


 


Study design: 


Decision model 


 


Approach to analysis: 


Markov model of one-
year cycles to evaluate 
the probability of 
suffering from different 
disease complications 
from patients with 
virologic response or 
non-response.   


Population: 


Patients with HBeAg-positive 
or HBeAg-negative chronic 
hepatitis B 


 


Cohort settings: 


Start age = 40 years 


 


Interventions: 


1. No treatment 


2. Lamivudine (100 mg/day) 


3. Adefovir (10 mg/day) 


4. Entecavir (0.5 mg/day) 


5. Telbivudine (600 mg/day) 


Total costs (mean per 
patient): 


HBeAg Positive 


1. 74,138 


2. 77,452 


3. 81,066 


4. 80,242 


5. 80,641 


6. 77,880 


 


HBeAg Negative 


1. 80,770 


2. 84,930 


Primary outcome 
measure: 


QALYs (mean per patient)  


HBeAg Positive 


1. 13.69 


2. 14.67 


3. 14.68 


4. 15.21 


5. 14.96 


6. 15.43 


Incremental (2-1): 


(CI , ;  p=NR ) 


 


HBeAg Negative 


Primary ICERs:  Cost per QALY gained 


HBeAg Positive 


Tenofovir: £2,150 compared to no treatment 


 


Adefovir, entecavir and telbivudine are 
dominated by tenofovir.  Lamivudine is 
extendedly dominated by tenofovir. 


 


HBeAg Negative 


Lamivudine:  £2,286 compared to no treatment 


Tenofovir:  £4,643 compared to lamivudine 


 


Adefovir is dominated by lamivudine and 
entecavir and telbivudine are dominated by 
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Perspective: Spanish 
NHS 


Time horizon: lifetime 


Treatment effect 
duration: (e.g. 5 yrs) 


Discounting: Costs = 
3%; Outcomes = 3%  


6. Tenofovir (300 mg/day) 


 


For HBeAg positive patients, 
therapy was administered 
until 6 months after HBeAg 
seroconversion. 


For HBeAg negative patients, 
therapy was considered 
indefinite. 


3. 92,370 


4. 102,194 


5. 98,753 


6. 94,123 


 


Currency & cost year: 


2008 Spanish Euros 
(presented here as 2008 UK 
pounds‡) 


 


Cost components 
incorporated: 


Direct medical costs – 
diagnosis, laboratory testing, 
drugs, follow-up, disease 
complication costs. 


1. 12.48 


2. 14.30 


3. 14.21 


4. 16.11 


5. 15.47 


6. 16.28 


 


Other outcome measures: 
Life years (mean): 


HBeAg Positive 


1. 16.70 


2. 17.65 


3. 17.67 


4. 18.18 


5. 17.94 


6. 18.39 


 


HBeAg Negative 


1. 15.69 


2. 17.44 


3. 17.36 


4. 19.13 


5. 18.53 


6. 19.28 


tenofovir. 


 


Other:  Cost per life year gained 


HBeAg Positive 


Tenofovir:  £2,214 compared to no treatment 


 


HBeAg Negative 


Lamivudine:  £2,378 compared to no treatment 


Tenofovir:  £4,996 compared to lamivudine 


 


Analysis of uncertainty:  


 


HBeAg-positive 


 In the base case, adefovir + lamivudine was 
used as the salvage therapy.  In a sensitivity 
analysis, tenofovir+entecavir was used as 
salvage therapy.  This increased both costs 
and QALYs, but did not change the 
incremental results. 


 Results of the probabilistic analysis were 
presented in a pairwise fashion, e.g. each 
drug compared to tenofovir.  Results of 
these pairwise comparisons show that 
tenofovir dominates adefovir, entecavir and 
telbivudine in 100% of simulations and 
dominates lamivudine and no treatment in 
56% and 14% respectively.   


 


HBeAg-negative 


 Results of the probabilistic analysis were 
presented in a pairwise fashion, e.g. each 
drug compared to tenofovir.  Results of 
these pairwise comparisons show that 
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tenofovir dominates lamivudine in 1%; 
adefovir in 44%, entecavir in 90%; 
telbivudine in 98%; no treatment in 2% of 
simulations. 


 


Data sources 


Health outcomes:  Treatment response and HBV drug resistance rates for each strategy were obtained from published studies
19,20,25-27,30,35-37


, some of which are included 
in the NCGC clinical review and some of which are not. 


 


Quality-of-life weights: Utility figures obtained by Herdman and colleagues for a Spanish population were assigned to the model health states.   


 


Cost sources: Drug costs were taken from the Medicine database of the General Council of Pharmacists Official College.  Complication costs were taken from a previously 
published burden of illness study by Idris and colleagues and updated using current clinical practices and obtained from expert opinions.   


Comments 


Source of funding: The study was supported in part by a research grant from Gilead Sciences, makers of adefovir and tenofovir 


Limitations: The study includes most, but not all comparators relevant to the review question (e.g. pegylated interferon is missing);  costing perspective is Spanish NHS, 
thus some uncertainty about applicability of Spanish unit costs and estimates of resource use; costs and effects discounted at 3% per annum (3.5% preferred by NICE); 
changes in health-related quality of life estimated for Spanish population, and therefore may be different from UK values; no health state to capture most important 
outcome of HBsAg loss; unclear how closely treatment effect estimates match the NCGC clinical review; unclear whether estimates of cost and resource use are from best 
available sources; potential conflict of interest (funded by Gilead Sciences, makers of adefovir and tenofovir) 


Other:  


Overall applicability*:   Partially applicable   Overall quality**:  Potentially serious limitations 


Abbreviations: CUA = cost-utility analysis; ICER = incremental cost-effectiveness ratio; NR = not reported; ‡ Converted using 2008 Purchasing Power Parities 
34


* Directly applicable / Partially 
applicable / Not applicable; ** Minor limitations /Potentially serious Limitations / Very serious limitations 


 


 


 


Veenstra DL, Spackman DE, Bisceglie A et al. Evaluating anti-viral drug selection and treatment duration in HBeAg-negative chronic hepatitis B: a cost-effectiveness 
analysis. Aliment Pharmacol Ther. 2008; 27(12):1240-1252. Ref ID: VEENSTRA2008A 


Study details Population & interventions Costs Health outcomes   Cost effectiveness  
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Economic analysis: 
CUA 


 


Study design: 


Decision model 


 


Approach to analysis: 


15-state Markov model 
of annual cycles to 
evaluate the 
probability of response 
and development of 
resistance to treatment 
and reduction in 
disease progression 
and death. 


Perspective: US third 
party payer 


 


Time horizon: lifetime 


 


Treatment effect 
duration: different 
durations compared 


Discounting: Costs = 
3%; Outcomes = 3%  


Population: 


Non-cirrhotic patients with 
HBeAg-negative chronic 
hepatitis B (HBV DNA positive 
and elevated ALT) 


 


 


Cohort settings: 


Start age = 44 years 


 


Interventions: 


1. Lamivudine 5 years 


2. Lamivudine 10 years 


3. Lamivudine lifetime 


4. Lamivudine 5 years on – 1 
year off 


5. Adefovir 5 years 


6. Adefovir 10 years 


7. Adefovir lifetime 


8. Adefovir 5 on-1off 


9. Entecavir 5 years 


10. Entecavir 10 years 


11. Entecavir lifetime 


12. Entecavir 5 on-1 off 


 


Patients who developed 
resistance had adefovir or 
entecavir added to treatment 
(unclear who had which or 
why) 


 


Total costs (mean per 
patient): 


1. 29,685 


2. 45,565 


3. 95,381 


4. 73,474 


5. 37,655 


6. 54,508 


7. 113,924 


8. 88,163 


9. 36,213 


10. 51,344 


11. 97,403 


12. 73,958 


 


Currency & cost year: 


2006 US dollars (presented 
here as 2006 UK pounds‡) 


 


Cost components 
incorporated: 


Direct medical costs:  drug 
costs, costs related to 
management of CHB, viral 
flares, compensated and 
decompensated cirrhosis, 
HCC, liver transplantation.  
Assumption that there was no 
difference in monitoring costs 


 


Primary outcome measure: 


QALYs (mean per patient)  


1. 16.07 


2. 16.99 


3. 18.83 


4. 18.49 


5. 15.85 


6. 16.69 


7. 18.42 


8. 18.00 


9. 16.71 


10. 17.59 


11. 19.46 


12. 19.21 


 


 


Incremental analysis (ICERs): 


Lamivudine 5 yrs = least cost 


Entecavir 5 yrs = £10,200  


Entecavir 5 on-1off = £15,098 


Entecavir lifetime = £93,779 


 


All adefovir strategies dominated 


 


Probability cost-effective at WTP $30k: 


Entecavir 5 on-1 off = 99%  


 


Analysis of uncertainty:  


Results were sensitive to the following 
variables: 


 rate of resistance with lamivudine 


 baseline risk of cirrhosis 


 cost of entecavir 


 response to salvage therapy 


When durability of response was decreased 
(i.e. risk of relapse increased), then strategies 
involving cessation of therapy increased costs 
and reduced QALYs.  Only when risk of 
relapse was 90%, lifetime treatment with 
adefovir was more effective than 5 on-1 off 
treatment with lamivudine. 
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Data sources 


Health outcomes: Transitions through the model were based on treatment-induced response (defined as undetectable HBV DNA), relapse, HBsAg loss and development 
of treatment resistance with or without a severe hepatic flare.  Key clinical events came in progression from chronic hepatitis B to active cirrhosis, from which patients 
could progress to decompensated cirrhosis, and liver transplantation.  Patients who had achieved a response could develop inactive cirrhosis, which was associated with a 
lower risk of decompensation than active cirrhosis.  All patients were assumed to be at risk for hepatocellular carcinoma (HCC) except those who had experienced HBsAg 
loss or received a liver transplant. 


 


Estimates for baseline risk of disease progression associated with no treatment were taken from a variety of sources including Hsu 2002, Iloeje 2006, Fattovich 2002, Chen 
2006, Lai 2006, Hadziyannis 2006, McMahon 2001, Kim 2004 and from a computer simulation model of the natural history of hepatitis B infection developed by Kim and 
colleagues (presented only in abstract form).  The authors have estimated that the annual risk of progressing to compensated cirrhosis from HBeAg-negative chronic 
hepatitis B is 2.9%, nearly 70% less than the same annual risk for patients with HBeAg-positive disease. 


 


The authors assumed that patients remaining in the cirrhosis state without progression to decompensation or HCC had the same mortality risk as the general population 
in the US given that the clinical events that lead to premature death for these patients is captured as part of transitions from decompensated cirrhosis and HCC health 
states.  The annual probability of liver transplant for a decompensated patient was 2.6% based on a retrospective analysis of a national organ transplant database (Kim 
2004). 


 


Response rates taken from a non-systematic review of the available literature.  Absolute estimates of response in the first year of treatment were taken from Lai 2006 
(entecavir vs lamivudine) and Hadziyannis 2003 (adefovir).  Absolute estimates of response in the second year were taken from Hadziyannis 2005 and a conference 
abstract by Lai (2006).  Estimates of treatment durability after cessation of therapy were informed by a variety of studies


23,25,29
, with 70% relapse being the final figure 


used for all drugs. 


 


Resistance rates were taken from a non-systematic review of the literature.  Absolute estimates of resistance were taken from a variety of sources: Colonno 2006 for 
entecavir (0% in years 1-2; 1% in years 3+); Lai 2006 and DiMarco 2004 for lamivudine (6% in year 1; 25% in years 2+); Hadziyannis 2003 and Hadziyannis 2006 for adefovir 
(0% in year 1; 5% in years 2+). 


 


Response rates for patients who go on to receive salvage combination therapy with lamivudine+adefovir were informed by data from Lampertico 2005, Rapti 2007
38


 and 
Vassiliadis 2005


39
.  The authors made the assumption that there was no resistance with combination salvage therapy. 


 


Quality-of-life weights: Health state utility estimates were derived from a study by Levy and colleagues of 100 individuals from the US general population using the 
standard gamble technique.  The utility for achieving a response (undetectable HBV DNA) was obtained from a previous economic evaluation among HBeAg-positive 
patients by Wong and colleagues


32
.  It is not stated in the text, but it is assumed that the authors have equated the utility attached to the achievement of undetectable 


HBV DNA in patients with HBeAg-negative disease with that of achieving seroconversion in patients with HBeAg-positive disease.  The same utility was attached to HBsAg 
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seroconversion.  Patients experiencing a flare due to drug resistance were assigned a utility decrement equivalent to 1 month of decompensated cirrhosis.   


 


Cost sources: The majority of annual direct medical costs were obtained from a retrospective cohort study by Lee at al using healthcare claims data from large US 
managed care organisations.  Health state costs were taken from a variety of sources, mainly previously published cost-effectiveness analyses


7,32,33
.  Drug costs were 


obtained from the 2007 wholesale acquisition cost.  The authors made the assumption that there was no difference in physician visits or laboratory monitoring between 
drugs.   


Comments 


Source of funding: The study was funded in full by an unrestricted grant from Bristol-Meyers Squibb, makers of entecavir. 


Limitations: The study includes most, but not all comparators relevant to the review question (e.g. tenofovir, telbivudine and pegylated interferon are missing); costing 
perspective is US third-party payer, thus some uncertainty about applicability of US unit costs and estimates of resource use; costs and effects discounted at 3% per 
annum (3.5% preferred by NICE); changes in health-related quality of life estimated by general US population, not directly from patients/carers; unclear how closely 
treatment effect estimates match the NCGC clinical review; unclear whether estimates of cost and resource use are from best available sources; potential conflict of 
interest (funded by Bristol Meyers Squibb, makers of entecavir) 


Other:  


Overall applicability*:  Partially applicable      Overall quality**:  Potentially serious limitations 


Abbreviations: CUA = cost-utility analysis; ICER = incremental cost-effectiveness ratio; NR = not reported; ‡ Converted using 2006 Purchasing Power Parities 
34


 
* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious Limitations / Very serious limitations 


 


 


 


F.1.2 Combinations 


 


 


Veenstra DL, Sullivan SD, Clarke L et al. Cost effectiveness of entecavir versus lamivudine with adefovir salvage in HBeAg-positive chronic hepatitis B. 
Pharmacoeconomics. 2007; 25(11):963-977.  


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA 


Population: 


Non-cirrhotic patients with 


Total costs (mean per 
patient): 


Primary outcome measure: 


QALYs (mean per patient)  


Primary ICER (Intvn 2 vs Intvn 1): 


Entecavir dominates both other strategies – 
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Study design: 


Decision model 


 


Approach to analysis: 


Markov model with 14 
hepatitis B and liver 
disease health states 
used to extrapolate 
long-term outcomes 
(life expectancy and 
quality adjusted life 
expectancy) and costs 
based on short-term 
outcomes (HBeAg 
seroconversion and 
ALT normalisation) 
from a systematic 
review. 


 


Perspective: US third 
party payer 


Time horizon: lifetime 


Treatment effect 
duration: drug 
dependent 


Discounting: Costs = 
3% ; Outcomes = 3% 


HBeAg positive chronic 
hepatitis B (HBV DNA 
positive, elevated ALT) 


 


Cohort settings: 


Start age = 35 years 


M = NR 


 


Intervention 1: 


Entecavir (0.5 mg/day, 2 
years) with addition of 
adefovir as salvage for 1 year 


 


Intervention 2:  


Lamivudine (100 mg/day, 2 
years) with addition of 
adefovir as salvage for 1 year 


 


Intervention 3: 


Adefovir+lamivudine (10 
mg/day and 100 mg/day, 
respectively, 2 years) 


 


Intvn 1:  £22,948 


Intvn 2:  £21,568 


Intvn 3:  £23,825 


 


Currency & cost year: 


2006 US dollars (presented 
here as 2006 UK pounds‡) 


 


Cost components 
incorporated: 


Direct medical costs:  drug 
costs, costs related to 
management of CHB, viral 
flares, compensated and 
decompensated cirrhosis, 
HCC, liver transplantation.  
Assumption that there was no 
difference in physician visits 
or laboratory monitoring 
between drugs. 


Intvn 1:  18.55 


Intvn 2:  18.27 


Intvn 3:  18.32 


 


 


lamivudine and lamivudine+adefovir 


 


Subgroup analyses:  NR 


 


Analysis of uncertainty: The comparison of 
combination treatment was conducted as 
part of sensitivity analysis, therefore the 
other sensitivity analyses are not applicable. 


Data sources 


Health outcomes: Transitions through the model were based on spontaneous or treatment-induced response (defined as HBeAg seroconversion), relapse and 
development of treatment resistance with or without a severe hepatic flare.  Key clinical events came in progression from chronic hepatitis B to active cirrhosis, from 
which patients could progress to decompensated cirrhosis, and liver transplantation.  HBeAg seroconverted patients could develop inactive cirrhosis, which was associated 
with a lower risk of decompensation than active cirrhosis.  All patients were assumed to be at risk for hepatocellular carcinoma (HCC) except those who had received a 
liver transplant.      
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Key model assumptions included: 


 Patients who achieved HBeAg seroconversion due to treatment had the same course of disease as patients who spontaneously seroconverted. 


 Patients who partially responded (defined as decrease in viral load to <700,000 copies/mL without HBeAg seroconversion) at the end of year 1 continued on therapy in 
year 2. 


 Non-responders (defined as having a viral load >700,000 copies/mL) to entecavir at the end of year 1 were continued for year 2 but received no benefit.  Non-
responders to lamivudine at the end of year 1 had adefovir added to therapy. 


 Patients who did not seroconvert but achieved complete viral suppression in year 1 and continued therapy had a reduced risk of cirrhosis in year 2. 


 Patients who did not respond to treatment, once off treatment, had the same disease progression and spontaneous seroconversion rates as untreated patients (i.e. 
followed natural history of disease). 


 


Baseline risk estimates of spontaneous seroconversion were taken from Marcellin 2003
8
, Yuen 2003, McMahon 2001, Lok 1987, Lai 1998


9
 and Dienstag 1999


10
.  Baseline 


risk estimates for progression to cirrhosis were informed by data from Liaw 1988, Lin 1999 and other cost-effectiveness analyses
11-15


.  Baseline risk estimates for 
progression from compensated to decompensated cirrhosis were taken from Fattovich 2002. 


 


Response rates taken from a non-systematic review of the available literature.  Absolute estimates of response at end of year 1 from Chang 2006
3
, at end of year 2 from 


Gish 2005 (conference abstract),  


 Year 1  


o Seroconversion:  21% for entecavir; 18% for lamivudine 


o HBV DNA clearance:  67% for entecavir; 36% for lamivudine 


o Partial response:  70% for entecavir; 46% for lamivudine 


o Non-responders:  5.4% for entecavir; 26.4% for lamivudine 


 Year 2 


o Seroconversion:  12.9% for entecavir; 13.3% for lamivudine (clinical trial data adjusted for loss to follow-up) 


 


Seroconversion rates for salvage therapy were taken from Perrillo and colleagues
4
 and put at 8% at the end of year 1.  The authors do not report estimates of 


seroconversion for the combination lamivudine and adefovir strategy.  They simply state that the estimates come from Sung et al 2003 (conference abstract) and that 
compared with lamivudine therapy alone, the combination resulted in a similar viral suppression and HBeAg loss, a decrease in the proportion of patients achieving 
normalisation of ALT and a reduction in the incidence of lamivudine resistance from 20% to 2%. 
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Resistance rates were taken from a non-systematic review of the literature.  No drug resistance has been detected in entecavir treated patients after 2 years of treatment 
and ‘preliminary evidence’ suggests that resistance is 1.1% after 3 years of therapy.  Based on this, the authors assume 0% resistance in years 1 and 2.  Drug resistance for 
lamivudine was estimated at 23% annually, based on an evaluation of open label studies by Lok and colleagues


16
. 


 


Based on evidence from Chang et al
3
 and Iloeje et al (2006), treatment induced viral suppression was assumed to reduce the risk of cirrhosis during the first year of 


treatment (0.6% for entecavir; 2.2% for lamivudine).  Non-seroconverted patients were assumed to return to baseline 4.4% risk of cirrhosis after the first year of 
treatment, even if they continued therapy. 


 


Durability of seroconversion was assumed to be 71% for all entecavir and 69% for lamivudine.  These figures were based on RCT data from Gish 2005 (conference abstract) 
but are not explained in the text.   


 


Quality-of-life weights: Most health state utilities were based on the results of a study by Levy et al 2005 (conference abstract).   The utility for HBeAg and HBsAg 
seroconversion was obtained from a previous economic evaluation by Wong and colleagues


15
.  Utilities for uncomplicated resistance and non-replicating cirrhosis were 


assumed to be the same as for the chronic hepatitis B state and patients with a flare were assigned a utility decrement equivalent to 1 month of decompensated cirrhosis.   


 


Cost sources: The majority of annual direct medical costs were obtained from a retrospective cohort study by Lee at al using healthcare claims data from large US 
managed care organisations.  Health state costs were taken from a variety of sources, mainly previously published cost-effectiveness analyses


11,12,15
.  Drug costs were 


obtained from the 2007 wholesale acquisition cost.  The authors made the assumption that there was no difference in physician visits or laboratory monitoring between 
drugs.   


Comments 


Source of funding: Bristol Myers Squibb, makers of entecavir 


Limitations: The study does not include all comparators of interest, and only includes the combination lamivudine and adefovir as an initial treatment in a sensitivity 
analysis; treatment duration is a maximum of 2 years, whereas in practice people may go on to receive treatment with alternative drugs; costing perspective is US third-
party payer, thus some uncertainty about applicability of US unit costs and estimates of resource use; costs and effects discounted at 3% per annum (3.5% preferred by 
NICE); unclear how closely treatment effect estimates match the NCGC clinical review; unclear whether estimates of cost and resource use are from best available 
sources; potential conflict of interest (funded by Bristol Meyers Squibb, makers of entecavir) 


Other:  


Overall applicability*: Partially applicable     Overall quality**:  Very serious limitations 


Abbreviations: CCA = cost-consequence analysis; CEA = cost-effectiveness analysis; CI = confidence interval; CUA = cost-utility analysis; d/a deterministic analysis ICER = incremental cost-
effectiveness ratio; NR = not reported; pa = probabilistic analysis; QALYs =quality-adjusted life years 
‡ Converted using 2006 Purchasing Power Parities


17
 


* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious limitations / Very serious limitations 


 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 577 of 794 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


5
7


7
 


Dakin H, Bentley A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil fumarate in the treatment of chronic hepatitis B. Value in Health. 2010; 13(8):922-933.  


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA 


 


Study design: 


Decision model 


 


Approach to analysis: 


Markov model used to 
model progression of 
CHB, costs and benefits 
of NA treatment, 
accounting for drug 
resistance and effect in 
HBeAg positive and 
negative CHB 


 


Perspective: UK NHS 


Time horizon: lifetime 
(42 years) 


Treatment effect 
duration: dependent 
on durability of 
response 


Discounting: Costs = 
3.5%; Outcomes = 3.5% 


Population: 


A heterogenous cohort of 
nucleos(t)ide-naïve adults 
with compensated CHB, 
deterctable HBV DNA and 
evidence of active liver 
disease for whom NA therapy 
was considered appropriate 


 5.3% were cirrhotic and of 
these 50% were HBeAg 
negative CHB 


 94.7% were non-cirrhotic 
and of these 55.5% were 
HBeAg negative. 


 


Cohort settings: 


Start age =  38 years 


M = 63% 


 


Interventions: 


211 sequences of up to 3 NAs 
or combinations followed by 
best supportive care were 
evaluated, but only the 20 
most cost-effective of the 
main options were presented 
in the article. 


 


Note:  Only presenting 
comparisons relevant to 
review in this extraction.   


Total costs (mean per patient): 


TDF then TDF+LAM: £40,610 


ADV+LAM then TDF+LAM: £54,735 


ENT+ADV then LAM: £88,206 


 


Currency & cost year: 


2006/07 UK pounds 


 


Cost components 
incorporated: 


(list cost components 
incorporated) 


Primary outcome measure: 


QALYs (mean per patient)  


TDF then TDF+LAM: 11.19 


ADV+LAM then TDF+LAM: 10.78 


ENT+ADV then LAM: 11.09 


 


Other outcome measures 
(mean):  NR 


Primary ICER (Intvn 2 vs Intvn 1): 


ICER: TDF then TDF+LAM dominates 
both other interventions 


CI:  NR 


Probability cost-effective: NR 


 


Other: NR 


 


Subgroup analyses: NR 


 


Analysis of uncertainty: Results for the 
first line combination treatments were 
presented only as total costs and QALYs 
for the base case with no further detail 
provided in sensitivity analysis. 
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Data sources 


Health outcomes:  To be completed following completion of clinical evidence review. 


Quality-of-life weights: Health state utilities for most disease states were based on standard gamble valuations of each health state from a study of UK CHB patients
18


.  
Quality of life of HBsAg-seroconverted patients was based on UK population norms from Kind et al 1998.  Quality of life of patients in the HBeAg-seroconverted state was 
assumed to be 1% lower than population norms, based on a previous economic evaluation


15
.  


Cost sources: Estimates of resource use and cost for managing severe liver disease were based on a large, retrospective UK microcosting study of patients with chronic 
hepatitis C.  The assumption was made that these costs were unlikely to differ between patients with hepatitis C and hepatitis B.  The cost of managing patients in other 
disease states were based on clinicial estimates of frequency of outpatient consultations for each patient group and the tests that would be performed at each 
consultation.  Unclear as to whether these represent the best available estimates. 


Comments 


Source of funding: Gilead Sciences, makers of tenofovir 


Limitations: Study population is appropriate and may be reflective of the case mix seen in clinical practice, but difficult to know if therapies are more, less or equally cost-
effective in both HBeAg positive and negative and with and without compensated cirrhosis; unclear how closely effect estimates match the clinical evidence review; 
estimates of resource use associated with severe liver disease taken from costing study among hepatitis C patients (is this reasonable?); potential conflict of interest. 


Other:  


Overall applicability*:  Minor limitations    Overall quality**:  Directly applicable 


Abbreviations: CCA = cost-consequence analysis; CEA = cost-effectiveness analysis; CI = confidence interval; CUA = cost-utility analysis; d/a deterministic analysis ICER = incremental cost-
effectiveness ratio; NR = not reported; pa = probabilistic analysis; QALYs =quality-adjusted life years  
* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious limitations / Very serious limitations 


 


 


F.1.3 Sequential therapies 


 


 


Dakin H, Bentley A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil fumarate in the treatment of chronic hepatitis B. Value in Health. 2010; 13(8):922-933.  


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: Population: Total costs (mean per patient): Primary outcome measure: Total net benefit at £20k WTP 
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Dakin H, Bentley A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil fumarate in the treatment of chronic hepatitis B. Value in Health. 2010; 13(8):922-933.  


CUA 


 


Study design: 


Decision model 


 


Approach to analysis: 


Markov model used to 
model progression of 
CHB, costs and benefits 
of NA treatment, 
accounting for drug 
resistance and effect in 
HBeAg positive and 
negative CHB 


 


Perspective: UK NHS 


Time horizon: lifetime 
(42 years) 


Treatment effect 
duration: dependent 
on durability of 
response 


Discounting: Costs = 
3.5%; Outcomes = 3.5% 


A heterogeneous cohort of 
nucleos(t)ide-naïve adults 
with compensated CHB, 
detectable HBV DNA and 
evidence of active liver 
disease for whom NA therapy 
was considered appropriate 


 5.3% were cirrhotic and of 
these 50% were HBeAg 
negative CHB 


 94.7% were non-cirrhotic 
and of these 55.5% were 
HBeAg negative. 


 


Cohort settings: 


Start age =  38 years 


M = 63% 


 


Interventions: 


211 sequences of up to 3 NAs 
or combinations followed by 
best supportive care were 
evaluated, but only the 20 
most cost-effective of the 
main options were presented 
in the article. 


1.  BSC 


2.  LAM then BSC 


3.  LAM then TDF 


4.  TDF then LAM 


5.  TDF then TDF+LAM 


6.  TDF then TDF+LAM then 


1.  £11,189 


2.  £14,877 


3.  £30,614 


4.  £39,914 


5.  £40,610 


6.  £40,612 


7.  £39,844 


8.  £40,268 


9.  £28,915 


10. £31,129 


11.  £40,771 


12.  £38,744 


13.  £43,624 


14.  £45,327 


15.  £47,878 


16.  £49,071 


17.  £52,082 


18.  £53,429 


19.  £54,735 


20.  £88,206 


 


Currency & cost year: 


2006/07 UK pounds 


 


Cost components 
incorporated: 


(list cost components 
incorporated) 


QALYs (mean per patient)  


1.  9.18 


2.  9.56 


3.  10.68 


4.  11.17 


5.  11.19 


6.  11.19 


7.  11.16 


8.  11.17 


9.  9.87 


10.  10.27 


11.  10.53 


12.  10.85 


13.  10.51 


14.  10.77 


15.  10.82 


16.  10.74 


17.  11.03 


18.  11.10 


19.  10.78 


20.  11.09 


 


Other outcome measures 
(mean):  NR 


threshold: 


1.  £172,338 


2.  £176,304 


3.  £182,946 


4.  £183,393 


5.  £183,254 


6.  £183,252 


7.  £183,285 


8.  £183,103 


9.  £168,451 


10.  £174,354 


11.  £169,869 


12.  £178,177 


13.  £166,590 


14.  £170,141 


15.  £168,578 


16.  £165,674 


17.  £168,604 


18.  £168,645 


19.  £160,964 


20.  £133,701 


 


ICERs: 


1.  Least effective, least cost 


2.  £9,636 vs 1 


3.  £14,064 vs 2 


4.  £19,084 vs 3 


5.  £24,992 vs 5 


6.  £38,474 vs 6 


Interventions 7 to 20 were dominated 
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Dakin H, Bentley A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil fumarate in the treatment of chronic hepatitis B. Value in Health. 2010; 13(8):922-933.  


ETV 


7.  TDF then BSC 


8.  TDF then ETV 


9.  LAM then ETV 


10. LAM then ADV 


11.  ADV then LAM 


12.  LAM then TDF+LAM 


13.  LAM then ADV+LAM 


14.  ADV then TDF 


15.  ADV then TDF+LAM 


16.  ADV then ADV+LAM 


17.  ETV then LAM 


18.  ETV then TDF 


19.  ADV+LAM then TDF+LAM 


20.  ETV+ADV then LAM 


 


 


or extendedly dominated by 
interventions 1 to 6. 


 


CI:  NR 


Probability cost-effective (20k WTP): 


TDF as first line:  46% 


LAM then TDF:  25% 


 


Probability cost-effectiven (30k WTP): 


TDF as first line:  78% 


 


First-line TDF dominated first-line ETV 
in 76% of simulations 


First-line TDF dominated LAM then TDF 
in 47% of simulations 


 


 


Other: NR 


 


Subgroup analyses: Rerunning the 
results for specific patient subgroups 
demonstrated that first-line TDF is most 
cost-effective for HBeAg positive and 
HBeAg negative patients and for 
patients with and without 
compensated cirrhosis at willingness to 
pay over £22,200 per QALY. 


 


Analysis of uncertainty:  Results 
sensitive to time horizon:  when all 
costs and benefits occurring 19 years in 
the future were excluded, no treatment 
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Dakin H, Bentley A, Dusheiko G. Cost-utility analysis of tenofovir disoproxil fumarate in the treatment of chronic hepatitis B. Value in Health. 2010; 13(8):922-933.  


was cost-effective compared to LAM 
then BSC at a £20k WTP threshold.   


Data sources 


Health outcomes:  To be completed following completion of clinical evidence review. 


Quality-of-life weights: Health state utilities for most disease states were based on standard gamble valuations of each health state from a study of UK CHB patients
5
.  


Quality of life of HBsAg-seroconverted patients was based on UK population norms from Kind et al 1998.  Quality of life of patients in the HBeAg-seroconverted state was 
assumed to be 1% lower than population norms, based on a previous economic evaluation


6
.  


Cost sources: Estimates of resource use and cost for managing severe liver disease were based on a large, retrospective UK microcosting study of patients with chronic 
hepatitis C.  The assumption was made that these costs were unlikely to differ between patients with hepatitis C and hepatitis B.  The cost of managing patients in other 
disease states were based on clinicial estimates of frequency of outpatient consultations for each patient group and the tests that would be performed at each 
consultation.  Unclear as to whether these represent the best available estimates. 


Comments 


Source of funding: Gilead Sciences, makers of tenofovir 


Limitations: Study population is appropriate and may be reflective of the case mix seen in clinical practice, but difficult to know if therapies are more, less or equally cost-
effective in both HBeAg positive and negative and with and without compensated cirrhosis; unclear how closely effect estimates match the clinical evidence review; 
estimates of resource use associated with severe liver disease taken from costing study among hepatitis C patients (is this reasonable?); potential conflict of interest. 


Other:  


Overall applicability*:  Minor limitations    Overall quality**:  Partially applicable 


Abbreviations: CCA = cost-consequence analysis; CEA = cost-effectiveness analysis; CI = confidence interval; CUA = cost-utility analysis; d/a deterministic analysis ICER = incremental cost-
effectiveness ratio; NR = not reported; pa = probabilistic analysis; QALYs =quality-adjusted life years  
* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious limitations / Very serious limitations 
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Orlewska E, Zammit D, Yuan Y et al. The cost-effectiveness analysis of entecavir in the treatment of chronic hepatitis B (CHB) patients in Poland. Experimental and 
Clinical Hepatology. 2008; 4(3-4):20-28. Ref ID: ORLEWSKA2008 


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA 


 


Study design:  Decision 
analytic model 


 


Approach to analysis:  
Markov model wherein 
patients may develop 
viral resistance with 
continued drug use or 
viral rebound after 
treatment cessation; 
viral load used as 
predictor of liver 
disease progression. 


 


Perspective:  health 
care payer  


Time horizon: 10 years 


Treatment effect 
duration: 1 year 
treatment effects used 
with assumption that  
50%  will rebound 
following treatment 
discontinuation 


Population: 


Patients with chronic 
hepatitis B who were 
refractory to lamivudine; 
mixed population of HBeAg 
positive and negative patients 


 


Cohort settings: 


Start age =NR 


M = NR 


 


Intervention 1: 


Entecavir, 1 mg/day, 10 years  


 


Intervention 2:  


Adefovir, 10 mg/day, 10 years 


Total costs (mean per 
patient): 


Men: 


Intvn 1:  9,201 PLN 


Intvn 2:  13,444.83 PLN 


Incremental (1-2):  -4,243.83 
PLN 


(CI:  NR) 


Women: 


Intvn 1:  9,327.40 PLN 


Intvn 2:  13,617.47 PLN 


Incremental (1-2):  -4,290.07 
PLN 


(CI:  NR) 


 


Currency & cost year: 


2006 PLN (presented here as 
2006 UK pounds‡) 


 


Cost components 
incorporated: 


Direct medical costs, including 
costs attributable to 
managing patients with 
compensated and 
decompensated cirrhosis and 


Primary outcome measure: 


QALYs lost (mean per 
patient)  


Men: 


Intvn 1:  0.55 


Intvn 2:  0.83 


Incremental (1-2):  -0.26 


(CI:  NR) 


Women: 


Intvn 1:  0.61 


Intvn 2:  0.90 


Incremental (1-2):  -0.29 


(CI:  NR) 


 


Other outcome measures 
(mean): 


Life years lost 


Men: 


Intvn 1:  0.59 


Intvn 2:  0.86 


Women: 


Intvn 1:  0.64 


Intvn 2:  0.94 


Primary ICER (Intvn 2 vs Intvn 1): 


Entecavir dominates adefovir 


Probability cost-effective: NR 


 


Other: Entecavir dominates adefovir in terms 
of life years gained 


 


Subgroup analyses:  None 


 


Analysis of uncertainty: Model results were 
insensitive to variations in health state 
utilities for compensated and decompensated 
cirrhosis and HCC, age at initiation of therapy, 
treatment duration, discounting rate and 
estimated treatment cost per health state. 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 583 of 794 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


5
8


3
 


Orlewska E, Zammit D, Yuan Y et al. The cost-effectiveness analysis of entecavir in the treatment of chronic hepatitis B (CHB) patients in Poland. Experimental and 
Clinical Hepatology. 2008; 4(3-4):20-28. Ref ID: ORLEWSKA2008 


Discounting: Costs = 
5%; Outcomes = 5%  


HCC.  Costs of treatment 
related to monitoring and 
adverse events were excluded 
on the assumption that they 
were the same for all 
treatments. 


Data sources 


Health outcomes: Treatment effects were based on an indirect comparison of serum HBV DNA levels observed in randomised clinical trials.  For Entecavir, the data came 
from Sherman et al


7
 and for adefovir, the data came from Peters et al


8
.  In the absence of data regarding rebound rates following discontinuation of treatment, 50% was 


assumed across all drugs.  No resistance was assumed to develop for either entecavir or adefovir. 


 


Incidence of liver complications were taken from the REVEAL-HBV study:  incidence rates, average time to an event (compensated and/or decompensated cirrhosis and 
HCC).  Life expectancy for CHB patients was estimated using age- and gender-specific data for the Polish population.  Life expectancy for CHB and compensated cirrhosis 
health states were assumed to be the same as for the normal non-diseased population.  For HCC and decompensated cirrhosis, life expectancy was estimated using the 
DEALE method.   


Quality-of-life weights: Due to a lack of data specific to the Polish population, published estimates from a British population were used.  Note that the utility reported for 
the compensated cirrhosis population is 0.01 higher than for the CHB population.    


Cost sources: Unit costs of drugs were based on gross wholesale price (no reference provided) and resource use was based on the adherence rates observed in the clinical 
trials.  Resource use and cost estimates for compensated and decompensated cirrhosis and HCC were derived from retrospective analyses of patient medical records and 
expert opinion. 


Comments 


Source of funding: Bristol-Myers Squibb International, manufacturers of entecavir 


Limitations: : The study includes two comparators of interest, but not all comparators relevant to the review question (e.g. tenofovir is missing); costing perspective is 
health care payer in Poland, thus some uncertainty about applicability of Polish unit costs and estimates of resource use; costs and effects discounted at 5% per annum 
(3.5% preferred by NICE); changes in health-related quality of life estimated by general UK population, but estimates differ from other published CEAs that reference the 
same/similar study;  no differentiation between HBeAg positive and negative CHB patients; unclear how closely treatment effect estimates match the NCGC clinical 
review; unclear whether estimates of cost and resource use are from best available sources; potential conflict of interest (funded by Bristol Meyers Squibb, makers of 
entecavir) 


Other: None. 


Overall applicability*:   Partially applicable   Overall quality**:  Potentially serious limitations 
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Abbreviations: CCA = cost-consequence analysis; CEA = cost-effectiveness analysis; CI = confidence interval; CUA = cost-utility analysis; d/a deterministic analysis ICER = incremental cost-
effectiveness ratio; NR = not reported; pa = probabilistic analysis; QALYs =quality-adjusted life years [ADD/DELETE AS NECESSARY] 
‡ Converted using [insert year] purchasing power parities[REF]  
* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious limitations / Very serious limitations 


 


 


Jones J, Shepherd J, Baxter L et al. Adefovir dipivoxil and pegylated interferon alpha for the treatment of chronic hepatitis B: an updated systematic review and 
economic evaluation. Health Technology Assessments. 2009; 13(35):1-172. Ref ID: JONES2009  


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA 


 


Study design: 


Decision model 


 


Approach to analysis: 


Eight-state Markov 
model used to 
extrapolate long-term 
outcomes and life time 
costs based on short-
term outcomes 
including HBeAg 
seroconversion (for 
HBeAg positive 
patients) and ALT 
normalisation (for 
HBeAg negative 
patients) 


 


Perspective: UK NHS 


 


Population: 


Mixed population:  70% 
HBeAg positive and 30% 
HBeAg negative 


 


Cohort settings: 


Start age =  32 years (HBeAg 
positive); 40 years (HBeAg 
negative) 


M = 70% (HBeAg positive); 
90% (HBeAg negative) 


 


Intervention 1: 


Best supportive care  


Intervention 2:  


Interferon-α 2a 


Intervention 3:  


Interferon-α 2a then 
lamivudine 


Intervention 4:  


Interferon-α 2a then 
adefovir 


Total costs (mean and 95% CI per 
patient): 


Intvn 1:  £11,007 (9079 to 13,355) 


Intvn 2:  £15,024 (13164 to 17289) 


Intvn 3:  £17,811 (15881 to 20184) 


Intvn 4:  £32,713 (28737 to 37153) 


Intvn 5:  £33,946 (29470 to 39012) 


Intvn 6:  £18,128 (16265 to 20309) 


Intvn 7:  £20,744 (18745 to 23119) 


Intvn 8:   £33,966 ( 29667 to 38788) 


Intvn 9:  £34,810 (30,068 to 
40,213) 


 


Currency & cost year: 


2006/07 UK pounds 


 


Cost components incorporated: 


Direct health care costs including 
laboratory and diagnostic tests, 
outpatient visits, differential 
monitoring costs for treated and 
untreated patients, HCC screening, 


Primary outcome measure: 


QALYs (mean and 95% CI per 
patient)  


Intvn 1:  11.99 (11.07 to 12.77) 


Intvn 2:  12.38 (11.46 to 13.16) 


Intvn 3:  12.80 (11.86 to 13.61) 


Intvn 4:  13.32 (12.40 to 14.11) 


Intvn 5:  13.40 (12.47 to 14.20) 


Intvn 6:  12.65 (11.74 to 13.45) 


Intvn 7:  13.03 (12.09 to 13.86) 


Intvn 8:   13.48 (12.56 to 14.29) 


Intvn 9:  13.55 (12.62 to 14.33) 


 


Other outcome measures 
(deterministic mean): 


Discounted life years 


Intvn 1:  16.42 


Intvn 2:  16.86 


Intvn 3:  17.35 


Intvn 4:  17.97 


Intvn 5:  18.08 


Intvn 6:  17.18 


Incremental analysis ICERs (pa): 


Intvn 3:  £8,400 vs Intvn 1 


Intvn 7:  £12,752 vs Intvn 3 


Intvn 9:  £27,050 vs Intvn 7 


 


Probability cost-effective at 20k 
threshold: Intvn 7 (75%) 


Probability cost-effective at 30k 
threshold:  intvn 9 (68%) 


 


Subgroup analyses: NR 


 


Analysis of uncertainty:  


A series of deterministic sensitivity 
analyses were performed around 
variables including: 


 Transition probability from 
compensated cirrhosis to HBeAg 
seroconversion 


 Transition probability from HBsAg 
seroconversion to HCC 


 Transition probability to HBsAg 
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Jones J, Shepherd J, Baxter L et al. Adefovir dipivoxil and pegylated interferon alpha for the treatment of chronic hepatitis B: an updated systematic review and 
economic evaluation. Health Technology Assessments. 2009; 13(35):1-172. Ref ID: JONES2009  


Time horizon: lifetime 


 


Treatment effect 
duration:  


 


Discounting: Costs = 
3.5%; Outcomes = 3.5% 


Intervention 5: 


Interferon-α 2a then LAM 
then adefovir 


Intervention 6:  


Pegylated Interferon-α 2a 


Intervention 7:  


Pegylated Interferon-α 2a 
then lamivudine 


Intervention 8:  


Pegylated Interferon-α 2a 
then adefovir 


Intervention 9:  


Pegylated Interferon-α 2a 
then lamivudine then 
adefovir 


drugs, management of progressive 
liver disease and liver 
transplantation 


Intvn 7:  17.62 


Intvn 8:   18.16 


Intvn 9:  18.25 


seroconversion 


 Discounting rates (6% for costs; 
1.5% for benefits) 


 Proportion male in HBeAg positive 
cohort 


 Proportion male in HBeAg negative 
cohort 


 Proportion HBeAg positive in 
baseline cohort 


 Starting age for cohort 


 Rates of ADV resistance 


 Utility gain from seroconversion 


  Age-specific utilities 


 Cost of compensated cirrhosis state 


 PEG-α cost 


 ADV cost 


 


Only 5 deterministic SAs had any effect 
on the results|: 


 If patients with compensated 
cirrhosis cannot achieve HBeAg 
seroconversion, ICER for treatments 
containing ADV salvage increase 
(i.e. become less favourable) 


 If proportion of baseline cohort that 
is HBeAg positive is lower, ICER for 
treatments containing ADV salvage 
increase (i.e. become less 
favourable) 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 586 of 794 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


D
R


A
FT FO


R
 C


O
N


SU
LTA


TIO
N


: A
p


p
en


d
ices E-G


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


5
8


6
 


Jones J, Shepherd J, Baxter L et al. Adefovir dipivoxil and pegylated interferon alpha for the treatment of chronic hepatitis B: an updated systematic review and 
economic evaluation. Health Technology Assessments. 2009; 13(35):1-172. Ref ID: JONES2009  


 If starting age of cohort increases, 
ICERs for all strategies increase (i.e. 
become less favourable).  QALY 
gains decrease by 15-20%, whereas 
incremental costs are reduced by 2-
6%. 


 If utility gain from seroconversion is 
reduced, ICERs for all strategies 
increase (i.e. become less 
favourable) 


 Alternative discounting rates (1.5% 
for benefits and 6% for costs) 
produces more favourable ICERs 


Data sources 


Health outcomes: Estimates of effect were derived from a systematic review of the clinical effectiveness of pegylated interferon-α 2a and adefovir.  Natural history 
parameters were used to represent estimates of baseline risk for the strategy of best supportive care (i.e. no treatment).  These parameters were derived from a variety of 
sources, including previous systematic reviews and meta-analyses (Shepherd 2004; Wong 1993), economic analyses


6,9,10
 (Bennett 1997), natural history studies


11
(Liaw 


1998) (Fattovich 1991; Fattovich 2003) and clinical consensus (de Franchis 2003; di Bisceglie 1988; Lavanchy 2004).   


 


 HBeAg positive CHB:  One-year HBeAg seroconversion rates were taken from RCTs.  Estimates for PEG-2a (32%) was taken from Lau 2004; estimates for INF-2a (25%), 
from Cooksley 2003


12
; estimates for LAM(18%) and ADV (18%), from Marcellin 2003


13
 and Lau 2004.  Longer-term seroconversion rates for LAM and ADV were taken from 


Lok 2004, Leung 2001
14


 and Liaw 2000
15


.  Durability of HBeAg seroconversion was estimated using Kaplan-Meier estimates of cumulative relapse rates for treated patients 
from van Nunen 2003:  9% for INF-2a and PEG-2a, 25% for LAM and 9% for ADV.  These estimates were applied to patients who underwent seroconversion while on 
treatment and only for the year immediately following seroconversion, after which relapse risk reverts to the spontaneous reactivation rate.  In the absence of data for 
the durability of seroconversion following treatment with PEG-2a, it was assumed to be the same as for INF.  For non-seroconverted patients receiving LAM, the transition 
rate from CHB to compensated cirrhosis was reduced for the first year of treatment, based on a pooled analysis of three RCTs (Goodman 1999). 


 


HBeAg negative CHB:  Proportions of patients normalising ALT were taken from RCTs
16,17


 for PEG-2a (59%), LAM (73%) and ADV (72%).  Review articles (Hadziyannis 2001; 
Lavanchy 2004; Papatheodoridis 2004) have reported biochemical response rates for INF-2a of 50%.  Durability of response was estimated using with long-term follow-up 
of LAM-treated patients (Santantonio 2000; Santantonio 2002


18
; Tassopoulos 1991) an 80% reactivation rate is applied in the year in which resistance develops and 


effective treatment ceases.  In the absence of long-term follow-up data on ADV in this group of patients, the same assumptions as for LAM were applied.  For PEG-2a, 
reactivation of CHB in the year following treatment is assumed to occur in 25% of patients who showed an initial response to treatment.  For INF-2a, reactivation in the 
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Jones J, Shepherd J, Baxter L et al. Adefovir dipivoxil and pegylated interferon alpha for the treatment of chronic hepatitis B: an updated systematic review and 
economic evaluation. Health Technology Assessments. 2009; 13(35):1-172. Ref ID: JONES2009  


year following treatment is assumed to occur in 60-70%. 


Quality-of-life weights: Age- and sex-adjusted utility values elicited from 100 HBV infected patients and 100 uninfected respondents in the UK 
5
 were used in the base 


case.  Utility values used in the 2006 report
4
 were used in a sensitivity analysis.  For this, the authors assumed that patients who experienced HBsAg or HBeAg 


seroconversion had the same level of HRQoL as healthy individuals (using published age-specific QoL weights for a healthy population).  Utility values for other states were 
estimated relative to those values using the same assumptions as Wong and colleagues


6
, where the weight for CHB is 0.04 less than the equivalent age-specific value for a 


healthy individual.  Health state utilities for progressive liver disease (compensated and decompensated cirrhosis, HCC, liver transplant and post-liver transplant) were 
taken from EQ-5D estimates for a population with chronic hepatitis C (Wright 2005; Ratcliffe 2002). 


Cost sources: Estimates of additional resource use required for monitoring patients while on treatment were identified based on clinical guidelines and discussions with 
hepatolotists/specialist nurses at Southampton General Hospital Trust.  The same sources were used to estimate the resource use for routine monitoring of untreated 
patients in the seroconverted and CHB health states.  Health state costs for compensated cirrhosis, decompensated cirrhosis and HCC were taken from an observational 
study conducted during an HTA funded trial in mild hepatitis C (Wright 2005).  Costs for liver transplantation and post-liver transplantation were taken from a Department 
of Health-funded study of the cost of liver transplantation (Longworth 2001).  These costs were all derived for the 2006 report


4
 and were inflated to 2006-07 prices using 


the Hospital and Community Health Services Pay and Prices Index.  Unit costs for drugs were taken from the British National Formulary (March 2008). 


Comments 


Source of funding: The research was commissioned and funded by the National Institute for Health Research Health Technology Assessment programme;  


Limitations: The study includes three comparators of interest, but not all comparators relevant to the review question (e.g. tenofovir, entecavir and combinations are 
missing as are strategies starting with any treatment other than interferon or pegylated interferon); normalisation of ALT used as key indicator of response for HBeAg 
negative patients (is this a limitation?); unclear how closely treatment effect estimates match the NCGC clinical review 


Other:  


Overall applicability*: Partially applicable     Overall quality**:  Potentially serious limitations 
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F.1.4 Decompensation and advanced cirrhosis 


F. Kanwal, M. Farid, P. Martin, G. Chen, I.M. Gralnek, G.S. Dulai, B.M.R. Spiegel. Treatment alternatives for hepatitis B cirrhosis: a cost-effectiveness analysis. American 
Journal of Gastroenterology. 2006. 101; 2076-2089. {Kanwal, 2006 KANWAL2006 /id} 


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA 


 


Study design: 


Decision analytic model 


 


Approach to analysis: 


A Markov model was 
developed to compare 
lamivudine to adefovir 
and entecavir alone 
and as ‘salvage’ 
therapies after the 
development of 
resistance to 
lamivudine. Patients 
enter the model with 
either compensated or 
decompensated 
cirrhosis. At each one 
year cycle people can 
progress to 
decompensated 
cirrhosis, back to 
compensated cirrhosis, 
and back to 
decompensated again. 
Hepatocellular 
carcinoma could 


Population: 


People with chronic hepatitis 
B cirrhosis and active viral 
replication. It was assumed 
that 50% of the population 
had compensated cirrhosis 
and 50% decompensated 
cirrhosis.  


 


Cohort settings: 


Start age = 50 years old 


M = NR  


 


Intervention 1: 


No HBV treatment 


 


Intervention 2:  


Lamivudine monotherapy 
(100mg once daily for an 
indefinite period) 


 


Intervention 3:  


Adefovir monotherapy (10mg 
once daily for an indefinite 
period). People developing 
resistance continued 
receiving long term adefovir. 
Transplanted patients 


Total costs (mean per 
patient): 


Intvn 1: £79, 018 


Intvn 2: £100, 889 


Intvn 3: £95, 643 


Intvn 4: £123, 465 


Intvn 5: £99, 259 


Intvn 6: £129, 815 


(rough estimate based on 
graph)  


 


Currency & cost year: 


2005 US dollars (presented 
here as 2009/10 UK pounds‡) 


 


Cost components 
incorporated: 


Drug costs (per month): 


Lamivudine = £111 


Adefovir = £420 


Entecavir = £508 


5ml injection of HBIG = £483 


 


Non drug costs: 


Per physician visit = £37 


Set laboratory tests = £56 


Primary outcome measure: 


QALYs (mean per patient)  


Intvn 1: 3.3 


Intvn 2: 4.2 


Intvn 3: 4.5 


Intvn 4: 4.6 


Intvn 5: 4.7 


Intvn 6: 4.4 


(rough estimate based on 
graph) 


 


Other outcome measures 
(mean): None 


Primary ICER: 


Intvn 3 vs Intvn 1 = £13, 854 per QALY gained  


Intvn 5 vs Intvn 3 = £18, 080 Per QALY gained 


 


Probability cost-effective: At a threshold of 
£20k, there was approximately a 55% 
probability that entecavir monotherapy (Intvn 
5) is cost effective compared to adefovir 
monotherapy (Intvn 3).  


 


Other: None 


 


Subgroup analyses: Although the methods 
section said the proportion of the population 
beginning the model with compensated and 
decompensated cirrhosis was varied in SA, 
the results of this analysis were not reported. 


 


Analysis of uncertainty: One way sensitivity 
analysis showed that the model was most 
sensitive to the cost of adefovir and entecavir, 
and annual rate of progression from 
compensated to decompensated cirrhosis 
with each drug.  
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F. Kanwal, M. Farid, P. Martin, G. Chen, I.M. Gralnek, G.S. Dulai, B.M.R. Spiegel. Treatment alternatives for hepatitis B cirrhosis: a cost-effectiveness analysis. American 
Journal of Gastroenterology. 2006. 101; 2076-2089. {Kanwal, 2006 KANWAL2006 /id} 


develop at any stage. 
People with 
decompensated 
cirrhosis or 
heparocellular 
carcinoma were 
eligible for liver 
transplant. Following 
transplant, people 
could, develop 
recurrent Hep B 
cirrhosis.  


 


Perspective: USA, Third 
party healthcare payer 


 


Time horizon: Lifetime 


 


Discounting: Costs = 
3%; Outcomes = 3% 


received prophylaxis with a 
combination of monthly HBIG 
and daily adefovir.   


 


Intervention 4:  


Lamivudine (100mg once 
daily) with crossover to 
adefovir (10mg once daily) on 
resistance (‘adefovir salvage’). 
People who did not develop 
resistance remained on 
lamivudine. Therefore, 
adefovir was only reserved 
for patients who develop viral 
resistance on lamivudine.  


 


Intervention 5:  


Entecavir monotherapy 
(0.5mg once daily for an 
indefinite period). Patients 
developing viral resistance 
continued receiving long term 
entecavir.  


 


Intervention 6:  


Lamivudine (100mg once 
daily) with crossover to 
entecavir (0.5mg once daily) 
on resistance (‘entecavir 
salvage’). People who did not 
develop viral resistance 
remained on lamivudine. 


Abdominal ultrasound = £106 


 


Cirrhosis care costs: 


Per year compensated = £680 


First year following variceal 
haemorrhage = £15, 835 


Per subsequent year following 
variceal haemorrhage = £3, 
099 


Per year ascites = £2, 863 


First year encephalopathy = 
£10, 164 


Per subsequent year following 
encephalopathy = £2, 354 


Liver transplant = £89, 953 


Per year follow-up care post 
liver transplant = £15, 709 


Hepatocellular carcinoma = 
£27, 314 
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F. Kanwal, M. Farid, P. Martin, G. Chen, I.M. Gralnek, G.S. Dulai, B.M.R. Spiegel. Treatment alternatives for hepatitis B cirrhosis: a cost-effectiveness analysis. American 
Journal of Gastroenterology. 2006. 101; 2076-2089. {Kanwal, 2006 KANWAL2006 /id} 


Therefore, entecavir was 
reserved for patients 
developing resistance on 
lamivudine.  


Data sources 


Health outcomes: The authors conducted a systematic review to identify studies of the natural history of cirrhosis, including the post-transplantation course, or the 
efficacy of lamivudine, adefovir, or entecavir in the treatment of pre- and post-transplantation HBV. Quality-of-life weights: Utilities for cirrhosis that were elicited using 
standard gamble in patients with hepatitis C were assumed to apply to the same health state in this model (0.82 for compensated cirrhosis, 0.60 for decompensated, 0.86 
following successful liver transplant, 0.73 for hepatocellular carcinoma; all from Chong 2003). Cost sources: Costs for physician services and procedures were obtained 
from the 2005 Medicare Fee Schedule; pharmaceutical costs were average wholesale prices listed in the 2006 Red Book; costs for cirrhosis and related health states were 
obtained from a published study of inpatient and outpatient costs (Bennett 1997).  


Comments 


Source of funding: F.K. is supported by a Veteran’s Administration Health Services Research and Development Ambulatory Care Fellowship Award and American 
Association for the Study of Liver Disease Advanced Hepatology Fellowship Award;  B.S. is supported by a VA HSR&D Career Development Award and American 
Gastroenterological Association Outcome Research Award; The author’s department at UCLA/VA Centre for Outcomes Research and Education is supported by the CURE 
Digestive Diseases Research Centre Grant (NIH; This research was also supported by an investigator-initiated research award by Gilead Sciences, Inc. Limitations: should 
match checklist ; Other:  


Overall applicability*: Partially applicable     Overall quality**: Minor limitations      


Abbreviations: CUA = cost-utility analysis; ICER = incremental cost-effectiveness ratio; NR = not reported; QALYs =quality-adjusted life years  
‡ Converted using 2005 purchasing power parities and 2009/10 pay and prices inflation indices {Organisation for Economic Co-operation and Development (OECD), 2010 OECD2010 /id} 


* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious limitations / Very serious limitation 


 


 


F.1.5 Pregnant women 
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1: {Hung, 2011 HUNG2011 /id} 


H. Hung and H. Chen. Cost-effectiveness analysis of prophylactic lamivudine use in preventing vertical transmission of hepatitis B virus infection. 
Pharmacoeconomics. 2011. 29(12):1063 – 1073.  


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA  


 


Study design: 


Decision analytic 
model 


 


Approach to analysis: 


A systematic literature 
search was preformed 
to identify studies 
comparing lamivudine 
to control therapy for 
prophylactic HBV 
treatment. The natural 
history model was 
built with a focus on 
high endemic areas in 
Asia. The model was 
run probabilistically  


 


Perspective: 
Taiwanese societal 
perspective 


 


Time horizon: Lifetime 


 


Treatment effect 
duration: NR 


Population: 


Pregnant carriers of HBV and 
their children  


 


Cohort settings: 


Start age = Newborns 


M = NR 


 


Intervention 1: 


Routine care 


No prophylactic treatment 
for mother.  


(Vaccine and HBIG given to 
neonate). 


 


Intervention 2:  


Prophylactic lamivudine 
Lamivudine given orally to 
mother in third trimester. 
(Vaccine and HBIG given to 
neonate).  


 


Total costs (mean per patient): 


Intvn 1: £13, 363 


Intvn 2: £13, 338 


Incremental (2-1): -£25 


(CI NR; p = NR) 


 


Currency & cost year: 


2008 US dollars (presented here as 
20010/11 UK pounds‡ 


 


Cost components incorporated: 


HBsAg test = £4 


HBsAg test = £6 


Vaccine per birth = £6 


HBIG per birth = £52 


LAM per woman = £163 


Symptomatic acute infection = £1, 
638 


Asymptomatic acute infection = £0 


Fulminant hepatitis = £19, 123 


Asymptomatic carrier = £184 


Chronic active hepatitis = £2, 555 


Compensated cirrhosis = £23, 001 


Decompensated cirrhosis = £30, 810 


HCC = £39, 242 


Taiwan’s per capita income = £12, 047 


QALYs  


(mean per patient):  


Intvn 1: 69.8923 


Intvn 2: 69.8947 


Incremental (2-1): 
0.0024 


(CI NR; p = NR) 


 


Other outcomes:  


Infections  


(mean per patient): 


Intvn 1: 0.540 


Intvn 2: 0.310 


Incremental: 0.23 


 


ICER (Intvn 2 vs Intvn 1): 


Lamivudine prophylaxis was more effective 
(0.0024 QALYs gained) and £25 less costly 
than routine treatment.   


 


At a threshold of $20,000 (£13, 735), there 
was a 94% probability that intervention 2 
was cost effective.   


 


Analysis of uncertainty: A sensitivity analysis 
was done in which productivity loss was 
excluded from the model. The authors report 
that under this scenario lamivudine was still 
dominant, however QALYs were not 
reported.  
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Discounting: Costs = 
3% ; Outcomes = NR 


Data sources 


Health outcomes: The authors conducted a meta-analysis of three studies (Li 2003{Li, 2003 LI2003 /id}, van Zonneveld 2003{van Zonneveld, 2003 9 /id}, Xu 2009{Xu, 
2009 XU2009 /id}) to identify the risk of transmission on lamivudine therapy compared to control. They found that lamivudine halved perinatal transmission with a RR 
of 0.52 (95% CI 0.24, 0.94). Vaccine coverage in Taiwan ranges from 87% to 94% (Chen 1996, Lin 1988); the efficacy of vaccination with HBIG injection was reported as 
97% from a 15-year follow-up (Beasley 1983); the prevalence of HBV carrier in pregnant women and HBeAg positive status in HBV carrier mothers was 9.5% and 41% 
respectively in highly endemic Asian areas (Edmunds 1996); in one-third of women, serum HBV DNA exceeded 150pg/mL in a Dutch study (del Canho 1997); the 
probability of vertical transmission reported to be 13% to 89% depending on viral status of the mothers (del Canho 1997; Edmunds 1996; Ip 1989; Lee 1986); the 
probability of becoming a carrier varies with age of acquiring infection (Edmunds 1993), as does the probability of having fulminant hepatitis after acute infection and 
the mortality after fulminant hepatitis (Tassopoulos 1987; Dupuy 1975; Redeker 1975; Karvountzis 1974). Quality-of-life weights: Utility values were obtained from a 
previous cost-effectivness study on prevention of hepatitis B in Asian and Pacific Islander adults (Hutton 2007). Cost sources: Vaccine and healthcare costs were 
determined from minimum, mode, and maximum estimates in the literature and assigned a triangular distribution. Indirect costs were estimated by production loss 
due to early death (estimated using Tiwan’s per capita income multiplied by the offset between the age of death and age of retirement (65 years)).  


Comments 


Source of funding: NR Limitations: The authors of this study claim to have conducted it from a Taiwanese societal perspective. As per protocol, this study would 
normally be excluded from the economic evidence review. However, the costs used to inform this model were obtained from American, Israeli and Italian publications. 
Therefore, from a costing perspective this study is more applicable than it first appears. Although the model transition probabilities were taken from studies with ‘an 
emphasis on high endemic areas in Asia’, the figures quoted appear applicable to a UK perspective. A major limitation of the analysis was that it included the cost of 
lost productivity due to early death. This was calculated using Taiwan’s per capita income multiplied by the number of years between the age of death and average age 
of retirement (65 years). Although these costs have been excluded in sensitivity analysis, the authors have not reported the results of this analysis numerically. Other: 
QALYs do not appear to have been discounted.   


Overall applicability*: Partially applicable     Overall quality**: Potentially serious limitations  


Abbreviations: CCA = cost-consequence analysis; CEA = cost-effectiveness analysis; CI = 95% confidence interval; CUA = cost-utility analysis; ICER = incremental cost-effectiveness ratio; NR = 
not reported; pa = probabilistic analysis; QALYs = quality-adjusted life years  
‡ Converted using 2008 purchasing power parities{Organisation for Economic Co-operation and Development (OECD), 2011 OECD2011 /id} and Pay and Prices inflation indices reported in the 
2011 PRSSU{Curtis, 2011 CURTIS2011 /id} 
* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious limitations / Very serious limitations 
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F.2 Surveillance 


 


 


C. J. Thompson, G. Rogers, P. Hewson, D. Wright, R. Anderson, M. Cramp, S. Jackson, S. Ryder, A. Price, and K. Stein. Surveillance of cirrhosis for hepatocellular 
carcinoma: systematic review and economic analysis. Health Technol. Assess. 11 (34):1-206, 2007. 


Study details Population & interventions Costs Health outcomes   Cost effectiveness  


Economic analysis: 
CUA  


 


Study design: 


Decision analytic 
model 


 


Approach to analysis: 


A systematic literature 
search was preformed 
to identify studies 
comparing different 
screening methods 
and frequencies. The 
model was based on a 
general population of 
patients with 
compensated cirrhosis 
but a subgroup 
analysis was carried 
out on patients with 
hepatitis B virus. 
Results reported here 
will focus on the hep B 
group 


Population: 


Patients with hepB induced 
cirrhosis under the age of 70. 


 


Cohort settings: 


Start age = 44 


M = 86.5% 


 


Intervention 1: 


No surveillance 


 


Intervention 2:  


Annual surveillance using AFP 
triage 


(Alpha-fetoprotein test as a 
triage test leading to more 
sensitive tests.) 


 


Intervention 3:  


Annual surveillance using 
ultrasound alone 


 


Intervention 4:  


Annual surveillance using AFP 


Total costs (mean per patient): 


Intvn 1: £29,600 


Intvn 2: £31,700 


Intvn 3: £32,100 


Intvn 4: £32,700 


Intvn 5: £33,000 


Intvn 6: £33,600 


Intvn 7: £34,200 


 


Incremental (2-1, etc…): 


Intvn 1:  


Intvn 2: £2,100 


Intvn 3: £2,500 


Intvn 4: £3,100 


Intvn 5: £3,400 


Intvn 6: £4,000 


Intvn 7: £4,700 


 


Currency & cost year: 


2004 UK pounds  


 


Cost components incorporated: 


AFP test = £4 


QALYs  


(mean per patient):  


Intvn 1: 10.858 


Intvn 2: 11.069 


Intvn 3: 11.066 


Intvn 4: 11.119 


Intvn 5: 11.168 


Intvn 6: 11.164 


Intvn 7: 11.216 


 


Incremental (2-1, 
etc…):  


Intvn 1:  


Intvn 2: 0.211 


Intvn 3: 0.208 


Intvn 4: 0.261 


Intvn 5: 0.310 


Intvn 6: 0.306 


Intvn 7: 0.358 


 


 


ICER (Intvn 2 vs Intvn 1): 


Intvn 1:  


Intvn 2: £10,200 


Intvn 3: Dominated 


Intvn 4: Extended dominated 


Intvn 5: £12,700 


Intvn 6: Dominated 


Intvn 7: 26,800 


 


The analysis used the threshold of £30,000 
per QALY gained. At that threshold, six 
monthly screening with both AFP and 
Ultrasound was cost effective. At a threshold 
of £20,000, triaging with AFP every 6 months  
was cost effective. 


 


Analysis of uncertainty: Probabilistic and 
deterministic analyses were carried out and 
intervention 7 remained cost effective across 
1000 simulations at the threshold of 
£30,000. The cost effectiveness acceptability 
curve shows that 6 monthly surveillance with 
US and AFP is only cost effective at £20,000 
with a 10% probability. The AFP triage 
strategy at 6 months is the cost effective 
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Perspective: UK 
national health service 
perspective 


 


Time horizon: Lifetime 


 


Treatment effect 
duration: NR 


 


Discounting: Costs = 
3.5% ; Outcomes = 
3.5% 


and ultrasound 


 


Intervention 5: 


6-monthly surveillance using 
AFP triage 


 


Intervention 6:  


 6-monthly surveillance using 
ultrasound alone 


 


Intervention 7:  


6-monthly surveillance using 
AFP and ultrasound 


 


Liver ultrasound scan = £50 


CT abdomen = £111 


MRI liver = £200 


Liver transplant = £21,800 


Liver resection = £5,400 


Liver transplant (outpatient 
appointment) = £101 


Compensated Cirrhosis = £1,171 


Decompensated Cirrhosis = £9,385 


Waiting list cost = £1,567 


Transarterial chemoembolisation = 
£537 


Percutaneous ethanol injection = 
£381 


Radiofrequency thermal ablation = 
£754 


Best supportive care with untreatable 
HCC = £1,230 


Surgically untreatable HCCs and HCCm 
= £1,619 


Surgically untreatable HCCL= £177 


strategy at £20,000 


Data sources 


Health outcomes: The authors conducted a systematic review that found no includable studies. The researchers therefore used a mixture of found 
sources, patient level data and assumptions to inform the parameters of the effectiveness of each of the surveillance mechanisms The studies used to 
inform the incidence was Fattovich 2004. The tumor growth rate was determined using a study by Taouli et al., 2005. For ultrasound test performance 
the Bennett 2002 study was used.  The accuracy of AFP was determined using individual patient level data from studies by: Sheu et al., 1985, Ebara et 
al., 1986, Cottone et al., 1988, Oka et al., 1990, Cottone et al., 1994, Zoli et al., 1996 and Trevisani et al., 2001. Fattovich 1997 and 2002 was used to 
inform the mortality estimates. Quality-of-life weights: Utility values were obtained from a study by Chong et al., 2003 of Canadian HCV patients with 
compensated cirrhosis, decompensated cirrhosis and HCC using four methods of utility estimation (visual analogue scales, standard gamble (SG), HUI 
version 3 and EQ-5D). Cost sources: Costs were obtained primarily from the UK NHS national reference costs 2003/2004. However palliative care costs 
were taken from hospital cost data from London, Southampton and Newcastle and trial data by Wright et al., 2006. 


Comments 
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Source of funding: UK NHS Health Technology Assessment Limitations: The study is limited by the data available, the main inputs for the model were not meta 
analysed due to the fact that there were no studies to meta analyse. The study did not look at shorter than 6 month strategies, such as 3 months in cirrhotic patients 
which limits the paper’s ability to answer the question, it also did not look at patients who are non-cirrhotic. The analysis is diluted by the fact that HBV was only a 
subgroup in the analysis and that some of the more advanced statistics were only done on the population as a whole and not on the HBV population specifically.  


Overall applicability*: Partially applicable     Overall quality**: Minor limitations 


Abbreviations: CCA = cost-consequence analysis; CEA = cost-effectiveness analysis; CI = 95% confidence interval; CUA = cost-utility analysis; ICER = incremental cost-effectiveness ratio; NR = 
not reported; pa = probabilistic analysis; QALYs = quality-adjusted life years  
‡ Converted using 2008 purchasing power parities{Organisation for Economic Co-operation and Development (OECD), 2011 OECD2011 /id} and Pay and Prices inflation indices reported in the 
2011 PRSSU{Curtis, 2011 CURTIS2011 /id} 
* Directly applicable / Partially applicable / Not applicable; ** Minor limitations /Potentially serious limitations / Very serious limitations 
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Appendix G: Forest plots 


G.1 Diagnosis of liver disease in secondary specialist care 


G.1.1 Adults with CHB 


Figure 1: AUC (95%CI) plot for fibrosis and cirrhosis – Fibrotest 


 


 


Figure 2: AUC (95%CI) plot for necroinflammatory activity – ActiTest 


 


 


81% 


82% 


0% 50% 100% 


Poynard 2009: 81% (78, 
83); n= 462 


Myers 2003 (Overall): 
82% (74, 90); n= 209 


Necro-inflammatory 
activity A2-3 vs. A0-1 


AUC (95% confidence intervals) 


ActiTest - necroinflammatory activity 
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Figure 3: AUC (95%CI) plot * for fibrosis, severe fibrosis and cirrhosis – Transient elastography 
(FibroScan) 


 
*All studies had a cross-sectional design. 
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Figure 4: AUC (95%CI) plot for fibrosis, severe fibrosis and cirrhosis  – APRI 


 
*retrospective design; red and underline – studies considered to be at very high risk of bias 
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Figure 5: AUC (95%CI) plot for fibrosis, severe fibrosis and cirrhosis – Transient elastography and 
APRI 


 


Figure 6: Summary forest plot for fibrosis (≥F2) – sensitivity and specificity at “standard” 
thresholds 


 


85% 


79% 


70% 


0% 50% 100% 


Kim 2009: 85% (78, 91); 
n= 130 


Cirrhosis (F4) 


Lesmana 2011: 79% (65, 
86); n= 117 


Severe fibrosis (≥F3) 


Lesmana 2011: 70% (60, 
80); n= 117 


Fibrosis (≥F2) 


AUC (95% confidence intervals) 


Combination of transient elastography and APRI 
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Figure 7: Summary forest plot for necro-inflammatory activity – sensitivity and specificity 
 
ActiTest 


 


Figure 8: ROC curves for fibrosis (with APRI = 1.5), by test 
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Figure 9: ROC curves for fibrosis (APRI = 0.5), by test 
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Figure 10: ROC curves with APRI mixed thresholds 
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Figure 11: Sensitivity analysis – including only studies with (standard) clinically relevant thresholds 
to indicate heterogeneity for fibrosis 


 


 


 
  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 604 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Contents 


Figure 12: Summary forest plot for severe fibrosis (≥F3) – sensitivity and specificity 


APRI 


 


Transient elastography (unit of threshold = kilopascal (kPa)) 


 
*Training and validation groups, threshold >9 for ALT normal group and >12 for elevated ALT group. 


 
Transient elastography + APRI 


 


Figure 13: ROC curves for severe fibrosis, by test 
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Figure 14: Summary forest plot for cirrhosis (F4) – sensitivity and specificity at standard thresholds 
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Figure 15: ROC curves for cirrhosis, by test – at optimum thresholds for each study (with APRI 
values combined) 
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Figure 16: Sensitivity analysis – including only studies with (standard) clinically relevant thresholds 
to indicate heterogeneity for cirrhosis 
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G.2 Genotype testing 


G.2.1 HBeAg positive patients with CHB on pegylated interferon treatment (α-2a and α-2b) 


G.2.1.1 Genotype comparison within a single RCT comparing peg interferon versus lamivudine 


Figure 17: Pegylated interferon versus lamivudine by genotype for HbAg seroconversion at 72 
weeks 
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Figure 18: Pegylated interferon versus lamivudine by genotype A versus non-A for HbAg 
seroconversion at 72 weeks 


 


G.2.1.2 Genotype B versus C – multivariable analyses 


Figure 19: response to treatment 


 


G.2.1.3 Genotype A versus C – multivariable analyses 


Figure 20: response to treatment 
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G.2.1.4 Genotype A versus B – multivariable analyses 


Figure 21: response to treatment 


 


G.2.1.5 Genotype A versus D – multivariable analyses 


Figure 22: response to treatment 


 


G.2.1.6 Genotype B versus C – unadjusted analyses 


Figure 23: HBeAg loss (end of 26 weeks follow up) 


 


 


Figure 24: HBeAg seroconversion (end of 24 weeks follow up) 
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Figure 25: HBeAg and HBsAg loss (end of 26 weeks follow up) 


 


Figure 26: HBeAg loss+undetectable HBV DNA+ALT normal 


 


Figure 27: HBeAg loss and HBV DNA<10,000 copies/ml (end of 26 weeks follow up) 


 


G.2.1.7 Genotype A versus C - unadjusted analyses 


Figure 28: HBeAg loss (end of 26 weeks follow up) 


 


Figure 29: HBeAg seroconversion (end of 24 weeks follow up) 
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Figure 30: HBeAg and HBsAg loss (end of 26 weeks follow up) 


 


Figure 31: HBeAg loss and HBV DNA<10,000 copies/ml (end of 26 weeks follow up) 


 


G.2.1.8 Genotype A versus B - unadjusted analyses 


Figure 32: HBeAg loss (end of 26 weeks follow up) 


 


Figure 33: HBeAg seroconversion (end of 24 weeks follow up) 


 


Figure 34: HBeAg and HBsAg loss (end of 26 weeks follow up) 
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Figure 35: HBeAg loss and HBV DNA<10,000 copies/ml (end of 26 weeks follow up) 


 


G.2.1.9 Genotype A versus D - unadjusted analyses 


Figure 36: HBeAg loss (end of 26 weeks follow up) 


 


Figure 37: HBeAg loss and HBV DNA<10,000 copies/ml (end of 26 weeks follow up) 


 


Figure 38: HBeAg and HBsAg loss (end of 26 weeks follow up) 


 


G.2.1.10 Genotype A versus D (with flares) - unadjusted analyses 


Figure 39: HBeAg loss (end of 26 weeks follow up) 
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G.2.1.11 Genotype A versus D (initial responders) - unadjusted analyses 


Figure 40: HBeAg loss (mean 3 years follow up) 


 


Figure 41: HBV DNA<400 copies/ml (mean 3 years follow up) 


 


G.2.1.12 Genotype B versus D - unadjusted analyses 


Figure 42: HBeAg loss (end of 26 weeks follow up) 


 


Figure 43: HBeAg loss and HBV DNA<10,000 copies/ml (end of 26 weeks follow up) 


 


Figure 44: HBeAg and HBsAg loss (end of 26 weeks follow up) 
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G.2.1.13 Genotype C versus D - unadjusted analyses 


Figure 45: HBeAg loss (end of 26 weeks follow up) 


 


Figure 46: HBeAg and HBsAg loss (end of 26 weeks follow up 


 


Figure 47: HBeAg loss and HBV DNA<10,000 copies/ml (end of 26 weeks follow up) 


 


G.2.2 HBeAg negative patients with CHB on pegylated interferon treatment (α-2a and α-2b) 


G.2.2.1 Genotype C versus D – multivariable analysis 


Figure 48: HBeAg loss and HBV DNA<10,000 copies/ml (end of 26 weeks follow up) 
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G.2.2.2 Genotype B versus C – unadjusted analysis 


Figure 49: HBV DNA<20,000 copies/ml+ALT normal 


 


G.2.2.3 Genotype A versus C - unadjusted analyses 


Figure 50: HBV DNA<20,000 copies/ml+ALT normal 


 


G.2.2.4 Genotype A versus B - unadjusted analyses 


Figure 51: HBV DNA<20,000 copies/ml+ALT normal 


 


G.2.2.5 Genotype A versus D - unadjusted analyses 


Figure 52: HBV DNA<20,000 copies/ml+ALT normal 
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G.2.2.6 Genotype B versus D - unadjusted analyses 


Figure 53: HBV DNA<20,000 copies/ml+ALT normal 
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G.2.3 HBeAg positive patients with CHB on lamivudine treatment 


G.2.3.1 Genotype B versus C – multivariable analyses 


Figure 54: Complete response (ALT normal + HBV DNA undetectable + seroconversion) 


 


Figure 55: Resistance (mixed HBeAg positivity) 


 


G.2.3.2 Genotype A versus B – multivariable analyses 


Figure 56: Resistance (mixed HBeAg positivity) 


 


G.2.3.3 Genotype B versus C – unadjusted analyses 


Figure 57: HBeAg seroconversion (24 weeks -15 months follow up) 
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Figure 58: Resistance 


 


Figure 59: ALT normalization and undetectable HBV DNA and HBeAg seroconversion 


 


G.2.3.4 Genotype A versus B 


Figure 60: HBeAg seroconversion (24 weeks follow up) 


 


G.2.3.5 Genotype A versus C 


Figure 61: HBeAg seroconversion (24 weeks follow up) 


 


G.2.3.6 Genotype A versus D 


Figure 62: HBeAg seroconversion (24 weeks follow up) 
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G.2.3.7 Genotype B versus D 


Figure 63: HBeAg seroconversion (24 weeks follow up) 


 


G.2.3.8 Genotype C versus D 


Figure 64: HBeAg seroconversion (24 weeks follow up) 


 


 


G.2.4 HBeAg negative patients with CHB on lamivudine treatment 


G.2.4.1 Genotype B versus C - unadjusted analyses 


Figure 65: ALT normal and undetectable HBV DNA 
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Figure 66: ALT normalization (after 1 year of treatment) 


 


Figure 67: ALT normalization (after 2 years of treatment) 


 


Figure 68: undetectable HBV DNA (<0.7 x 106 copies/ml) (after 1 year of treatment) 


 


Figure 69: undetectable HBV DNA (<0.7 x 106 copies/ml) (after 2 years of treatment) 


 


Figure 70: Resistance (1 yr of treatment) 
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Figure 71: Resistance (2 years of treatment) 


 


Figure 72: Resistance (3 years of treatment) 


 


G.2.4.2 Genotype B versus D 


Figure 73: ALT normal and undetectable HBV DNA 


 


G.2.4.3 Genotype C versus D 


Figure 74: ALT normal and undetectable HBV DNA 
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G.3 Antiviral treatment 


G.3.1 Monotherapies and combinations 


G.3.1.1 Pharmacological monotherapy and combination therapies in achieving remission of the action of 
CHB infection for  HBeAg positive adults 


Nucleos(t)ide naïve  


Comparison of adefovir versus placebo (HBeAg positive) 
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Figure 75: Mean reduction in HBV DNA (log copies/mL, week 48) 


 


Figure 76: % of people with continuing undetectable HBV DNA (<400 copies/ml) (week 48) 


 


Figure 77: % of people with HBeAg loss (week 48) 


 


Figure 78: % of people with HBeAg seroconversion (week 48) 


 


Figure 79: % of people with ALT normalisation (week 48) 


 


Figure 80: % of people with histologic improvement (week 48) 
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Comparison of lamivudine versus placebo (HBeAg positive) 


Figure 81: % of people with undetectable HBV DNA at end of treatment 


 


 


Figure 82: Loss of serum HBeAg (end of treatment) 
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Figure 83: HBeAg seroconversion (end of treatment). 


 


Figure 84: HBsAg seroconversion (end of treatment). 
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Figure 85: Histologic improvement (end of treatment). 


 


Figure 86: Genotypic mutation (end of treatment) 
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Figure 87: ALT normalization (end of treatment). 


 


 


Figure 88: HBeAg seroconversion (16 weeks follow up). 


 


Figure 89: Loss of serum HBeAg (16 weeks follow up). 
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Figure 90: Loss of serum HBsAg (16 weeks follow up). 


 


 


Figure 91: % of patients with undetectable HBV DNA (<1.6 pg/ml) 16 weeks follow up. 


 


 


Lamivudine versus placebo (severe cirrhosis but not decompensation) 


Figure 92: Resistance mutation at end of follow up. 
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Figure 93: HBeAg seroconversion at week 52. 
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Figure 94: Histological response at week 52. 


 


Figure 95: HBeAg loss at week 52. 


 


Figure 96: Undetectable HBV DNA at week 52. 


 


Figure 97: ALT normalisation at week 52. 
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Figure 98: HBeAg seroconversion at week 64 


 


Figure 99: HBeAg loss at week 64. 


 


Figure 100: Undetectable HBV DNA at week 64. 
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Figure 101: ALT normalisation at week 64 


 


Comparison of pegylated interferon-alpha 2a versus lamivudine (HBeAg positive)  


Figure 102: % of people with undetectable HBV DNA (<400 copies/ml) (end of 48 weeks). 


 


Figure 103: % of people with HBV DNA <100,000 copies/ml (end of 48 weeks). 


 


Figure 104: HBeAg seroconversion (48 weeks of treatment). 


 


Figure 105: HBeAg loss (48 weeks of treatment). 
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Figure 106: Normalisation of ALT (48 weeks of treatment). 


 


Figure 107: % of people withdrawn due to adverse events. 


 


Figure 108: % of people with undetectable HBV DNA (<400 copies/ml) (24 weeks follow up). 


 


Figure 109: % of people with HBV DNA <100,000 copies/ml (24 weeks follow up). 
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Figure 110: HBeAg seroconversion (24 weeks follow up). 


 


Figure 111: HBeAg loss (24 weeks follow up). 


 


Figure 112: Normalisation of ALT (24 weeks follow up). 
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Comparison of Lamivudine plus adefovir versus lamivudine  


Figure 113: HBV DNA < 10000 copies/mL at 52 weeks 


 


Figure 114: Undetectable HBV DNA < 200 copies/mL at 52 weeks. 


 


Figure 115: ALT normalisation at 52 weeks. 


 


Figure 116: HBeAg loss at 52 weeks. 


 


Figure 117: HBeAg seroconversion at 52 weeks. 
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Figure 118: Resistance mutation at 52 weeks. 


 


 


Comparison of telbivudine versus adefovir  


Figure 119: Log reduction in HBV DNA (assessed at the end of treatment) 


 


Figure 120: % of people with undetectable HBV DNA (<300 copies/mL) 


 


Figure 121: % of people with Clearance of HBeAg (assessed at the end of treatment) 
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Figure 122: % of people with Seroconversion of HBeAg (assessed at the end of treatment) 


 


Figure 123: Normalisation of serum ALT (assessed at the end of treatment) 


  


Comparison of telbivudine versus entecavir (HBeAg positive people) 
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Figure 125: % of people with continuing undetectable HBV DNA (≥500 copies/mL) (assessed at 
the end of treatment) 


 


Figure 126: % of people with Clearance of HBeAg (assessed at the end of treatment) 


 


Figure 127: % of people with Seroconversion of HBeAg (assessed at the end of treatment) 
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Figure 128: Normalisation of serum ALT (≤1 x ULN) (end of treatment) 
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Figure 129: Log reduction in HBV DNA (week 52) 


 


 


Figure 130: % of people with continuing undetectable HBV DNA  
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Figure 131: % of people with Clearance of HBeAg (assessed at the end of treatment) 


 


Figure 132: % of people with Seroconversion of HBeAg (assessed at the end of treatment) 
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Figure 133: % of people with Clearance of HBsAg 


 


Figure 134: % of people with Seroconversion of HBsAg 


 


Figure 135: Normalisation of serum ALT (end of treatment) 


 


Figure 136: Incidence of viral resistance (viral breakthrough accompanied by genotypic 
mutation) 
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Figure 137: Incidence of resistance – viral breakthrough 


 


Figure 138: % of people with Histologic improvement 


 


Comparison of tenofovir versus adefovir (HBeAg positive) 


Figure 139: Reduction of HBV DNA 


 


Figure 140: % of people with HBV DNA <400 copies/mL 
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Figure 141: % of people with HBeAg seroconversion 


 


Figure 142: % of people with ALT normalisation 


 


Figure 143: % of people with HBsAg loss   
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Figure 144: % of people with Histologic improvement 


 


 


Comparison of entecavir versus lamivudine  


Figure 145: Log reduction of HBV DNA (end of treatment). 


 


 


Figure... % with undetectable HBV DNA (<300 copies/mL) (end of treatment week 48). 
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Figure 146: % with undetectable HBV DNA (<0.7MEq/mL) (end of treatment week 48). 


 


Figure 147: % with HBeAg loss (end of treatment week 48). 


 


Figure 148: with HBeAg seroconversion (end of treatment week 48). 


 


Figure 149: % with ALT normalisation (end of treatment week 48). 
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Figure 150: % with HBsAg loss (end of treatment week 48). 


 


Figure 151: % discontinuation due to adverse events (end of treatment week 48). 


 


Figure 152: Histologic improvement. 


 


Figure 153: Viral breakthrough. 
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Comparison of entecavir versus adefovir 


The results are reported in a systematic review of six studies by Zhao et al 2011. All studies except 
one (Leung 2009) were reported in the Chinese language. It was decided to use only the results from 
Leung 2009 because we were unable to verify details from the Chinese studies. The full meta-
analyses are reported here, but the evidence in the GRADE table and the NMA is based only on Leung 
2009. 


 


Figure 154: % of people with undetectable HBV DNA (end of treatment) 


 


Figure 155: % of people with HBeAg seroconversion 


 


Figure 156: % of people with HBeAg loss 
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Figure 157: % of people with ALT normalisation 


 


Comparison of telbivudine versus entecavir 


Figure 158: Mean log reduction of HBV DNA at week 12 and 24 (end of treatment) 


 


Figure 159: % with continuing detectable HBV DNA (>=500 copies/mL) at week 24 (end of 
treatment) 


 


Figure 160: % with HBeAg loss at week 24 (end of treatment) 


 


Figure 161: % with HBeAg seroconversion at week 24 (end of treatment) 
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Figure 162: % with ALT normalisation at week 24 (end of treatment) 


 


Comparison of entecavir + tenofovir vs entecavir alone (HBeAg positive) 


Figure 163: HBV DNA <50 IU/mL at 48 weeks. 


 


Figure 164: ALT normalisation at 48 weeks. 


 


Figure 165: HBeAg loss at 48 weeks. 


 


Figure 166: HBeAg seroconversion at 48 weeks. 
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Figure 167: HBsAg loss at 48 weeks. 


 


Figure 168: HBsAg seroconversion at 48 weeks. 


 


Figure 169: HBV DNA <50 IU/mL at 96 weeks. 


 


Figure 170: ALT normalisation at 96 weeks. 


 


Figure 171: HBeAg loss at 96 weeks. 
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Figure 172: HBeAg seroconversion at 96 weeks. 


 


Figure 173: HBsAg loss at 96 weeks. 


 


Figure 174: HBsAg seroconversion at 96 weeks 


 


Figure 175: Virologic breakthrough at 96 weeks 
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Figure 176: Discontinued due to adverse events 


 


Comparison of Lamivudine + IFN α 2b vs placebo (HBeAg positive) 


Figure 177: % of patients with undetectable HBV DNA (<1.6 pg/ml) at end of treatment. 


 


 


Figure 178: Loss of serum HBeAg (end of treatment). 


 


 


Figure 179: HBeAg seroconversion (end of treatment). 
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Figure 180: Histologic improvement (end of treatment). 


 


 


Figure 181: ALT normalization (end of treatment). 
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Comparison of IFNa + LAM vs IFNa (HBeAg positive) 


Figure 182: Undetectable HBV DNA. 


 


 


Figure 183: HBeAg seroconversion 
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Figure 184: HBsAg loss at end of treatment. 


 


Figure 185: ALT normalisation. 
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Figure 186: Histological response. 
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PegINF2a + LAM v PegINFa2a 


Figure 187: % of people with undetectable HBV DNA (<400 copies/ml) (end of 48 weeks). 


 


Figure 188: % of people with HBV DNA <100,000 copies/ml (end of 48 weeks). 


 


Figure 189: HBeAg seroconversion (48 weeks of treatment). 


 


Figure 190: HBeAg loss (48 weeks of treatment). 


 


Figure 191: Normalisation of ALT (48 weeks of treatment). 
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Figure 192: % of people withdrawn due to adverse events. 


 


Figure 193: % of people with undetectable HBV DNA (<400 copies/ml) (24 weeks follow up) 


 


Figure 194: % of people with HBV DNA (<100,000 copies/ml) (24 weeks follow up). 


 


Figure 195: HBeAg seroconversion (24 weeks follow up). 


 


Figure 196: HBeAg loss (24 weeks follow up). 


Study or Subgroup


Lau 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.77 (P = 0.08)


Events


126


126


Total


246


246


Events


105


105


Total


243


243


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.19 [0.98, 1.43]


1.19 [0.98, 1.43]


Peg alpha-2a + Lamivudine Pegylated a-2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours peg alpha 2a Favours peg + lam


Study or Subgroup


Lau 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.90 (P = 0.37)


Events


12


12


Total


271


271


Events


8


8


Total


271


271


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.50 [0.62, 3.61]


1.50 [0.62, 3.61]


Peg alpha-2a + Lamivudine Pegylated a-2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours peg + lam Favours peg alpha 2a


Study or Subgroup


Lau 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.31 (P = 0.76)


Events


37


37


Total


246


246


Events


39


39


Total


243


243


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.94 [0.62, 1.42]


0.94 [0.62, 1.42]


Peg alpha-2a + Lamivudine Pegylated a-2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10


Favours peg a-2a Favours peg + lam


Study or Subgroup


Lau 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.37 (P = 0.71)


Events


91


91


Total


246


246


Events


86


86


Total


243


243


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.05 [0.83, 1.32]


1.05 [0.83, 1.32]


Peg alpha-2a + Lamivudine Pegylated a-2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10


Favours peg a-2a Favours peg + lam


Study or Subgroup


Lau 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.34 (P = 0.18)


Events


74


74


Total


246


246


Events


87


87


Total


243


243


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.84 [0.65, 1.08]


0.84 [0.65, 1.08]


Peg alpha-2a + Lamivudine Pegylated a-2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours peg alpha 2a Favours peg + lam







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 658 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Contents 


 


Figure 197: Normalisation of ALT (24 weeks follow up). 


 


 


Pega2b + LAM v Pega2b HBeAg positive 


Figure 198: HBV DNA <200,000 copies/mL at end treatment. 


 


 


Figure 199: Undetectable HBV DNA (<400 copies/mL) at end treatment. 


 


Figure 200: ALT normalisation at end treatment. 


Study or Subgroup


Lau 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.43 (P = 0.15)


Events


77


77


Total


246


246


Events


91


91


Total


243


243


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.84 [0.65, 1.07]


0.84 [0.65, 1.07]


Peg alpha-2a + Lamivudine Pegylated a-2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours peg alpha 2a Favours peg + lam


Study or Subgroup


Lau 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.58 (P = 0.56)


Events


106


106


Total


246


246


Events


111


111


Total


243


243


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.94 [0.77, 1.15]


0.94 [0.77, 1.15]


Peg alpha-2a + Lamivudine Pegylated a-2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours peg alpha 2a Favours peg + lam


Study or Subgroup


Janssen 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 6.45 (P < 0.00001)


Events


96


96


Total


130


130


Events


40


40


Total


136


136


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


2.51 [1.90, 3.32]


2.51 [1.90, 3.32]


Peg IFN alpha 2b + lam Peg IFN alpha 2b Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours pegIFN Favours pegIFN + lam


Study or Subgroup


Janssen 2005


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 4.25 (P < 0.0001)


Events


43


43


Total


130


130


Events


13


13


Total


136


136


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


3.46 [1.95, 6.13]


3.46 [1.95, 6.13]


Peg IFN alpha 2b + lam Peg IFN alpha 2b Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours pegIFN Favours pegIFN + lam







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 659 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Contents 


 


 


Figure 201: HBeAg loss at end treatment 


 


Figure 202: HBeAg seroconversion at end treatment. 


 


Figure 203: HBsAg loss at end treatment. 


 


Figure 204: HBsAg seroconversion at end treatment. 
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Figure 205: HBV DNA <200,000 copies/mL after 6 months follow up. 


 


Figure 206: Undetectable HBV DNA (<400 copies/mL) after 6 months follow up. 


 


Figure 207: ALT normalisation after 6 months follow up. 


 


Figure 208: HBeAg loss after 6 months follow up. 
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Figure 209: HBeAg seroconversion after 6 months follow up. 


 


Figure 210: HBsAg loss after 6 months follow up 


 


Figure 211: HBsAg seroconversion after 6 months follow up. 
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IFNalpha-2b + LAM vs LAM (HBeAg positive) 


Figure 212: Undetectable HBV DNA. 


 


 


Figure 213: Viral breakthrough during treatment. 
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Figure 214: HBeAg loss 
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Figure 215: HBeAg seroconversion. 
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Figure 216: HBsAg loss at end of treatment. 


 


Figure 217: ALT normalisation. 


 


 


Figure 218: Genotypic resistance during treatment. 
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Figure 219: Histological response. 


 


 


PegINFalpha 2a + LAM v LAM 


Figure 220: % of people with undetectable HBV DNA (<400 copies/ml) (end of 48 weeks). 


 


Figure 221: % of people with HBV DNA (<100,000 copies/ml) (end of 48 weeks). 
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Figure 222: HBeAg seroconversion (48 weeks of treatment). 


 


Figure 223: HBeAg loss (48 weeks of treatment). 


 


Figure 224: Normalisation of ALT (48 weeks of treatment). 


 


Figure 225: % of people withdrawn due to adverse events 


 


Figure 226: % of people with undetectable HBV DNA (<400 copies/ml) (24 weeks follow up 
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Figure 227: % of people with HBV DNA (<100,000 copies/ml) (24 weeks follow up). 


 


Figure 228: HBeAg seroconversion (24 weeks follow up). 


 


Figure 229: HBeAg loss (24 weeks follow up). 


 


Figure 230: Normalisation of ALT (24 weeks follow up 
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PegINFalpha2b + LAM v LAM 


Figure 231: HBV DNA <100 copies/mL at end treatment. 


 


Figure 232: Resistance at end treatment. 


 


Figure 233: ALT normalisation at end treatment. 


 


Figure 234: Histological improvement at end treatment. 


 


Figure 235: HBeAg loss at end treatment. 
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Figure 236: HBeAg seroconversion at end treatment. 


 


Figure 237: HBsAg loss at end treatment 


 


Figure 238: HBV DNA <100 copies/mL at 24 weeks follow up. 


 


Figure 239: ALT normalisation at 24 weeks follow up. 
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G.3.1.2 Lamivudine resistant adults with HBeAg positive (or mixed) CHB 


Comparison of entecavir versus placebo (mixed population: HBeAg positive and negative and 
lamivudine-resistant) 


Figure 240: Mean reduction of HBV DNA from baseline (log10 copies/mL) (assessed at the end 
of 12 weeks treatment) 


 


Figure 241: % of people with undetectable HBV DNA (assessed at the end of 12 weeks 
treatment) 


 


Figure 242: % of people with ALT normalisation (assessed at the end of 12 weeks treatment) 


 


Figure 243: Adverse events leading to withdrawal. 
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Adefovir + lamivudine vs lamivudine (lamivudine resistant) 


Figure 244: Undetectable HBV DNA at end of treatment. 


 


Figure 245: ALT normalisation at end of treatment. 


 


Figure 246: HBeAg loss at end of treatment. 


 


Figure 247: HBeAg seroconversion at end of treatment. 


 


Study or Subgroup


Perrillo 2004


Peters 2004


Total (95% CI)


Total events


Heterogeneity: Chi² = 0.00, df = 1 (P = 0.97); I² = 0%


Test for overall effect: Z = 4.29 (P < 0.0001)


Events


9


7


16


Total


42


20


62


Events


0


0


0


Total


46


18


64


Weight


58.2%


41.8%


100.0%


Peto, Fixed, 95% CI


10.05 [2.55, 39.65]


9.66 [1.91, 48.84]


9.88 [3.47, 28.17]


Lam + adefovir Lamivudine Peto Odds Ratio Peto Odds Ratio


Peto, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lamivudine Favours lam + adefovir


Study or Subgroup


Perrillo 2004


Peters 2004


Total (95% CI)


Total events


Heterogeneity: Chi² = 0.61, df = 1 (P = 0.43); I² = 0%


Test for overall effect: Z = 3.95 (P < 0.0001)


Events


14


10


24


Total


42


19


61


Events


3


1


4


Total


46


19


65


Weight


80.1%


19.9%


100.0%


M-H, Fixed, 95% CI


7.17 [1.89, 27.22]


20.00 [2.20, 181.56]


9.72 [3.15, 30.02]


Lam + adefovir Lamivudine Odds Ratio Odds Ratio


M-H, Fixed, 95% CI


0.005 0.1 1 10 200


Favours lamivudine Favours lam + adefovir


Study or Subgroup


Perrillo 2004


Peters 2004


Total (95% CI)


Total events


Heterogeneity: Chi² = 0.01, df = 1 (P = 0.92); I² = 0%


Test for overall effect: Z = 2.28 (P = 0.02)


Events


6


3


9


Total


40


18


58


Events


1


0


1


Total


42


19


61


Weight


67.6%


32.4%


100.0%


M-H, Fixed, 95% CI


7.24 [0.83, 63.07]


8.81 [0.42, 183.61]


7.74 [1.33, 45.11]


Lam + adefovir Lamivudine Odds Ratio Odds Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lamivudine Favours lam + adefovir


Study or Subgroup


Perrillo 2004


Peters 2004


Total (95% CI)


Total events


Heterogeneity: Chi² = 0.00, df = 1 (P = 1.00); I² = 0%


Test for overall effect: Z = 1.25 (P = 0.21)


Events


3


1


4


Total


40


18


58


Events


1


0


1


Total


42


19


61


Weight


66.8%


33.2%


100.0%


M-H, Fixed, 95% CI


3.32 [0.33, 33.37]


3.34 [0.13, 87.52]


3.33 [0.51, 21.91]


Lam + adefovir Lamivudine Odds Ratio Odds Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lamivudine Favours lam + adefovir







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 673 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Contents 


Figure 248: Resistance at end of treatment. 


 


ADF + LAM v ADF (lamivudine resistant) 


Figure 249: reduction in HBV DNA (end of 48 weeks treatment 


 


Figure 250: Undetectable HBV DNA (<1000 copies/ml) (end of 48 weeks treatment) 
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Figure 251: HBeAg loss end of treatment. 
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Figure 252: ALT normalization (end of 48 weeks treatment) 
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Figure 253: Undetectable HBV DNA at end of treatment. 


 


Figure 254: ALT normalisation at end of treatment. 
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Figure 255: HBeAg loss at end of treatment. 


 


Figure 256: HBeAg seroconversion at end of treatment. 
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EMTRICITABINE + TDF v TDF 


Figure 257: HBV DNA <400 copies/mL at 24 weeks of therapy. 


 


G.3.1.3 Pharmacological monotherapy and combination therapies in achieving remission of the action of 
CHB infection for HBeAg negative adults 


Comparison of adefovir versus placebo (HBeAg negative) 


Figure 258: % of people with undetectable HBV DNA (<400 copies/ml) 


 


Figure 259: % of people with ALT normalisation 


 


Figure 260: % of people with histologic improvement 


 


Comparison of lamivudine versus placebo (HBeAg negative) 


Figure 261: % of people with undetectable DNA (<2.5pg/ml) (end of 24 weeks treatment) 
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Figure 262: % of people with undetectable HBV DNA (<10,000 copies/ml) (assessed at the end 
of 24 months treatment) 


 


 


Figure 263: % of people with undetectable HBV DNA (<10,000copies/ml) (assessed at 6 months 
follow up) 
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Figure 264: % of people with ALT normalisation (assessed at the end of 24 months treatment) 


 


 


Figure 265: % of people with ALT normalisation (assessed at 6 months follow up) 


 


 


Figure 266: % of people with HBsAg loss (end of treatment or 6 months after). 
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Figure 267:
 


 


Figure 268: Incidence of resistance (genotypic mutation) (end of 24 months) 


 


 


Figure 269: Incidence of resistance (viral breakthrough) (end of 24 months) 


Study or Subgroup


Chan 2007c


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.32 (P = 0.75)


Events


1


1


Total


54


54


Events


0


0


Total


30


30


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.69 [0.07, 40.26]


1.69 [0.07, 40.26]


Lamivudine Placebo Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours placebo Favours lamivudine


Study or Subgroup


Chan 2007c


Tassopoulos 1999


Total (95% CI)


Total events


Heterogeneity: Chi² = 0.50, df = 1 (P = 0.48); I² = 0%


Test for overall effect: Z = 0.29 (P = 0.77)


Events


1


0


1


Total


54


54


108


Events


0


1


1


Total


30


54


84


Weight


29.9%


70.1%


100.0%


M-H, Fixed, 95% CI


1.69 [0.07, 40.26]


0.33 [0.01, 8.01]


0.74 [0.09, 5.87]


Lamivudine Placebo Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10


Favours placebo Favours lamivudine


Study or Subgroup


Tassopoulos 1999


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.38 (P = 0.02)


Events


11


11


Total


41


41


Events


0


0


Total


54


54


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


30.12 [1.83, 496.68]


30.12 [1.83, 496.68]


Lamivudine Placebo Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.001 0.1 1 10 1000
Favours lamivudine Favours placebo


Study or Subgroup


Chan 2007c


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.39 (P = 0.02)


Events


22


22


Total


70


70


Events


1


1


Total


35


35


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


11.00 [1.55, 78.29]


11.00 [1.55, 78.29]


Lamivudine Placebo Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours lamivudine Favours placebo


Study or Subgroup


Chan 2007c


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.39 (P = 0.02)


Events


22


22


Total


70


70


Events


1


1


Total


35


35


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


11.00 [1.55, 78.29]


11.00 [1.55, 78.29]


Lamivudine Placebo Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.02 0.1 1 10 50


Favours lamivudine Favours placebo







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 680 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Contents 


 


 


Figure 270: % of people with Histologic improvement (end of 24 months) 


 


 


 


Comparison of lamivudine versus pegylated interferon-alpha 2a (HBeAg negative) Marcellin 2004 


Figure 271: Mean reduction of HBV DNA (end of 48 week treatment) 


 


Figure 272: Mean reduction of HBV DNA (end of 24 week follow up) 
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Figure 273: % of people with undetectable HBV DNA (end of 48 week treatment) 


 


Figure 274: % of people with undetectable HBV DNA (end of 24 week follow up) 


 


Figure 275: % of people with HBsAg loss (end of 24 week follow up) 


 


Figure 276: % of people with HBsAg seroconversion (end of 24 week follow up) 


 


Figure 277: % of people with ALT normalisation (end of 48 week treatment) 


 


Figure 278: % of people with ALT normalisation (end of 24 week follow up) 
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Figure 279: Incidence of resistance – genotypic mutation (assessed at 48 week treatment) 


 


Figure 280: % of people with Histologic improvement (end of 24 week follow up) 


 


Comparison of telbivudine versus lamivudine (HBeAg negative people) 
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Figure 282: % of people with undetectable HBV DNA 
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Figure 283: % of people with ALT normalisation 


 


Figure 284: % of people with HBsAg loss (week 104) 


 


Figure 285: % of people with HBsAg seroconversion (assessed at week 104) 


 


Figure 286: Incidence of resistance (viral breakthrough accompanied by genotypic mutation) 


 


Figure 287: % of people with Histologic improvement 
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Test for subgroup differences: Chi² = 0.36, df = 1 (P = 0.55), I² = 0%


Events


147


165


312


173


173


Total


147


222
369


222
222


Events


112


178


290


157


157


Total


143


224
367


224
224


Weight


39.2%


60.8%
100.0%


100.0%
100.0%


M-H, Fixed, 95% CI


1.28 [1.17, 1.39]


0.94 [0.84, 1.04]
1.07 [1.00, 1.14]


1.11 [1.00, 1.24]
1.11 [1.00, 1.24]


Lamivudine Telbivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2
Favours Lamivudine Favours Telbivudine


Study or Subgroup


Liaw 2009


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.56 (P = 0.58)


Events


1


1


Total


222


222


Events


2


2


Total


224


224


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.50 [0.05, 5.52]


0.50 [0.05, 5.52]


Telbivudine Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.02 0.1 1 10 50
Favours lamivudine Favours telbivudine


Study or Subgroup


Liaw 2009


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.01 (P = 0.99)


Events


1


1


Total


222


222


Events


1


1


Total


224


224


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.01 [0.06, 16.03]


1.01 [0.06, 16.03]


Telbivudine Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100
Favours lamivudine Favours telbivudine


Study or Subgroup


2.9.1 week 52


Lai 2007*
Subtotal (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 3.23 (P = 0.001)


2.9.2 week 104 (positive and negative)


Liaw 2009
Subtotal (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 3.91 (P < 0.0001)


Test for subgroup differences: Chi² = 1.67, df = 1 (P = 0.20), I² = 40.0%


Events


5


5


24


24


Total


222
222


222
222


Events


24


24


58


58


Total


224
224


224
224


Weight


100.0%
100.0%


100.0%
100.0%


M-H, Fixed, 95% CI


0.21 [0.08, 0.54]
0.21 [0.08, 0.54]


0.42 [0.27, 0.65]
0.42 [0.27, 0.65]


Telbivudine Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours telbivudine Favours lamivudine
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Comparison of tenofovir versus adefovir (HBeAg negative) 


Figure 288: mean reduction of HBV DNA 


 


Figure 289: % of people with HBV DNA <400copies/mL 


 


Figure 290: % of people with HBsAg loss 


 


Figure 291: % of people with ALT normalisation 


Study or Subgroup


Lai 2007*


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.13 (P = 0.89)


Events


148


148


Total


222


222


Events


148


148


Total


224


224


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.01 [0.88, 1.15]


1.01 [0.88, 1.15]


Telbivudine Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2


Favours lamivudine Favours telbivudine


Study or Subgroup


1.12.1 HBeAg negative


Marcellin 2008
Subtotal (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 5.50 (P < 0.00001)


Events


233


233


Total


241
241


Events


79


79


Total


117
117


Weight


100.0%
100.0%


M-H, Fixed, 95% CI


1.43 [1.26, 1.63]
1.43 [1.26, 1.63]


Tenofovir ADefovir Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.2 0.5 1 2 5
Favours adefovir Favours tenofovir


Study or Subgroup


1.13.1 HBeAg negative


Marcellin 2008


Subtotal (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Not applicable


Events


0


0


Total


250


250


Events


0


0


Total


125


125


Weight M-H, Fixed, 95% CI


Not estimable


Not estimable


tenofovir adefovir Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours adefovir Favours tenofovir
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Figure 292: % of people with histologic improvement  


 


ADD forest plots for Economou 2005, Santantonio 2002, Akarca 2004 and Yurdaydin 2005 and 
Piccolo 2008 (GRADE tables are already in the report). 


Comparison of entecavir versus lamivudine (HBeAg negative people) 


Figure 293: Log reduction in HBV DNA (end of treatment – week 48) 


 


Figure 294: % of people with undetectable HBV DNA (<300 copies/mL – week 48) 


 


Figure 295: % of people with undetectable HBV DNA (<0.7 MEq/mL – week 48) 


 


Figure 296: Normalisation of serum ALT (end of treatment  – week 48) 


Study or Subgroup


1.11.1 HBeAg negative


Marcellin 2008


Subtotal (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.18 (P = 0.86)


Events


180


180


Total


236


236


Events


91


91


Total


118


118


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.99 [0.88, 1.12]


0.99 [0.88, 1.12]


Tenofovir Adefovir Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2


Favours adefovir Favours tenofovir


Study or Subgroup


Marcellin 2008


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.71 (P = 0.48)


Events


181


181


Total


250


250


Events


86


86


Total


125


125


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.05 [0.91, 1.21]


1.05 [0.91, 1.21]


Tenofovir Adefovir Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2


Favours adefovir Favours tenofovir


Study or Subgroup


Lai 2006


Yao 2007


Total (95% CI)


Heterogeneity: Chi² = 0.31, df = 1 (P = 0.57); I² = 0%


Test for overall effect: Z = 3.90 (P < 0.0001)


Mean


5


5.22


SD


1.7


1.32


Total


311


33


344


Mean


4.5


4.5


SD


1.9


1.784


Total


296


40


336


Weight


86.0%


14.0%


100.0%


IV, Fixed, 95% CI


0.50 [0.21, 0.79]


0.72 [0.01, 1.43]


0.53 [0.26, 0.80]


Entecavir Lamivudine Mean Difference Mean Difference


IV, Fixed, 95% CI


-2 -1 0 1 2
Favours Lamivudine Favours Entecavir


Study or Subgroup


Lai 2006


Yao 2007


Total (95% CI)


Total events


Heterogeneity: Chi² = 0.16, df = 1 (P = 0.69); I² = 0%


Test for overall effect: Z = 6.50 (P < 0.00001)


Events


293


31


324


Total


311


33


344


Events


225


29


254


Total


296


40


336


Weight


89.8%


10.2%


100.0%


M-H, Fixed, 95% CI


1.24 [1.16, 1.33]


1.30 [1.05, 1.60]


1.25 [1.17, 1.33]


Entecavir Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours Lamivudine Favours Entecavir


Study or Subgroup


Lai 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.95 (P = 0.003)


Events


2


2


Total


311


311


Events


17


17


Total


296


296


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.11 [0.03, 0.48]


0.11 [0.03, 0.48]


Entecavir Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.001 0.1 1 10 1000
Favours Entecavir Favours Lamivudine
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Figure 297: Incidence of resistance - viral breakthrough (assessed at week 48) 


 


Figure 298: % of people with Histologic improvement 


 


Pega2a + LAM v Pega2a (HBeAg negative) Marcellin 2004 


Figure 299: HBV DNA log reduction (copies/ml) (end of 48 week treatment) 


 


Figure 300: % of patients with detectable HBV DNA (> 20,000 copies/ml(end of 48 week 
treatment)) 


 


Figure 301: ALT normalization (end of 48 week treatment) 


 


Study or Subgroup


Lai 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 3.50 (P = 0.0005)


Events


309


309


Total


311


311


Events


279


279


Total


296


296


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.05 [1.02, 1.09]


1.05 [1.02, 1.09]


Entecavir Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.05 0.2 1 5 20
Favours Lamivudine Favours Entecavir


Study or Subgroup


Lai 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.99 (P = 0.003)


Events


5


5


Total


265


265


Events


25


25


Total


313


313


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.24 [0.09, 0.61]


0.24 [0.09, 0.61]


Entecavir Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10


Favours entecavir Favours lamivudine


Study or Subgroup


Lai 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.28 (P = 0.02)


Events


208


208


Total


265


265


Events


174


174


Total


250


250


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.13 [1.02, 1.25]


1.13 [1.02, 1.25]


Entecavir Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2


Favours lamivudine Favours entecavir


Study or Subgroup


Marcellin 2004


Total (95% CI)


Heterogeneity: Not applicable


Test for overall effect: Z = 3.82 (P = 0.0001)


Mean


5


SD


1.97


Total


165


165


Mean


4.1


SD


2.3


Total


166


166


Weight


100.0%


100.0%


IV, Fixed, 95% CI


0.90 [0.44, 1.36]


0.90 [0.44, 1.36]


pegIFNa2a + LAM pegIFNa2a Mean Difference Mean Difference


IV, Fixed, 95% CI


-4 -2 0 2 4
Favours pegIFNa2a Favours pegIFNa2a + LAM


Study or Subgroup


Marcellin 2004


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.73 (P = 0.006)


Events


13


13


Total


162


162


Events


31


31


Total


165


165


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.43 [0.23, 0.79]


0.43 [0.23, 0.79]


pegIFNa2a + LAM pegIFNa2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours pegIFNa2a + LAM Favours pegIFNa2a


Study or Subgroup


Marcellin 2004


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.35 (P = 0.02)


Events


87


87


Total


162


162


Events


67


67


Total


165


165


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.32 [1.05, 1.67]


1.32 [1.05, 1.67]


pegIFNa2a + LAM pegIFNa2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours pegIFNa2a Favours pegIFNa2a + LAM
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Figure 302: HBV DNA log reduction (copies/ml) (end of 24 week follow up) 


 


Figure 303: % of patients with detectable HBV DNA (> 20,000 copies/ml end of 24 week follow 
up) 


 


Figure 304: HBsAg loss (end of 24 week follow up) 


 


Figure 305: HBsAg seroconversion (end of 24 week follow up) 


 


Figure 306: ALT normalization (end of 24 week follow up) 


 


Figure 307: Histologic improvement (end of 24 week follow up) 


 


Study or Subgroup


Marcellin 2004


Total (95% CI)


Heterogeneity: Not applicable


Test for overall effect: Z = 0.33 (P = 0.74)


Mean


2.4


SD


2.99


Total


170


170


Mean


2.3


SD


2.62


Total


165


165


Weight


100.0%


100.0%


IV, Fixed, 95% CI


0.10 [-0.50, 0.70]


0.10 [-0.50, 0.70]


pegIFNa2a + LAM pegIFNa2a Mean Difference Mean Difference


IV, Fixed, 95% CI


-1 -0.5 0 0.5 1
Favours pegIFNa2a Favours pegIFNa2a + LAM


Study or Subgroup


Marcellin 2004


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.26 (P = 0.80)


Events


90


90


Total


162


162


Events


94


94


Total


165


165


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.98 [0.81, 1.18]


0.98 [0.81, 1.18]


pegIFNa2a + LAM pegIFNa2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2
Favours pegIFNa2a + LAM Favours pegIFNa2a


Study or Subgroup


Marcellin 2004


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.55 (P = 0.58)


Events


5


5


Total


162


162


Events


7


7


Total


165


165


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.73 [0.24, 2.25]


0.73 [0.24, 2.25]


pegIFNa2a + LAM pegIFNa2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.05 0.2 1 5 20
Favours pegIFNa2a Favours pegIFNa2a + LAM


Study or Subgroup


Marcellin 2004


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.68 (P = 0.50)


Events


3


3


Total


162


162


Events


5


5


Total


165


165


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.61 [0.15, 2.52]


0.61 [0.15, 2.52]


pegIFNa2a + LAM pegIFNa2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.001 0.1 1 10 1000
Favours pegIFNa2a Favours pegIFNa2a + LAM


Study or Subgroup


Marcellin 2004


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.46 (P = 0.65)


Events


107


107


Total


162


162


Events


105


105


Total


165


165


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.04 [0.88, 1.22]


1.04 [0.88, 1.22]


pegIFNa2a + LAM pegIFNa2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2
Favours pegIFNa2a Favours pegIFNa2a + LAM


Study or Subgroup


Marcellin 2004


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.00 (P = 0.05)


Events


68


68


Total


143


143


Events


85


85


Total


143


143


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.80 [0.64, 1.00]


0.80 [0.64, 1.00]


pegIFNa2a + LAM pegIFNa2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2
Favours pegIFNa2a Favours pegIFNa2a + LAM
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Figure 308: Resistance (genotypic mutation) 


 


Pega2b + LAM v Pega2b (HBeAg negative) 


Figure 309: Normalisation of ALT end of 48 weeks treatment. 


 


 


Study or Subgroup


Marcellin 2004


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.98 (P = 0.33)


Events


1


1


Total


173


173


Events


0


0


Total


165


165


Weight


100.0%


100.0%


Peto, Fixed, 95% CI


7.06 [0.14, 355.95]


7.06 [0.14, 355.95]


pegIFNa2a + LAM pegIFNa2a Peto Odds Ratio Peto Odds Ratio


Peto, Fixed, 95% CI


0.001 0.1 1 10 1000
Favours pegIFNa2a Favours pegIFNa2a + LAM


Study or Subgroup


Kaymakoglu 2007


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.86 (P = 0.39)


Events


19


19


Total


29


29


Events


10


10


Total


19


19


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.24 [0.75, 2.06]


1.24 [0.75, 2.06]


Peg IFN2b + lam Peg IFN2b Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours PegIFN2b Favours PegIFN2b + lam
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Figure 310: Normalisation of ALT after 24 weeks follow up. 


 


Figure 311: Undetectable HBV DNA at end of 48 weeks treatment. 


 


Figure 312: Undetectable HBV DNA at end of 48 weeks treatment. 


 


Figure 313: HBsAg seroconversion after 24 weeks follow up. 


 


 


Study or Subgroup


Kaymakoglu 2007


Papadopoulos 2009


Total (95% CI)


Total events


Heterogeneity: Chi² = 1.04, df = 1 (P = 0.31); I² = 4%


Test for overall effect: Z = 1.09 (P = 0.28)


Events


14


24


38


Total


27


88


115


Events


8


14


22


Total


16


35


51


Weight


33.4%


66.6%


100.0%


M-H, Fixed, 95% CI


1.04 [0.56, 1.91]


0.68 [0.40, 1.16]


0.80 [0.54, 1.19]


Peg IFN2b + lam Peg IFN2b Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours PegIFN2b Favours PegIFN2b + lam


Study or Subgroup


Kaymakoglu 2007


Papadopoulos 2009


Total (95% CI)


Total events


Heterogeneity: Chi² = 0.03, df = 1 (P = 0.87); I² = 0%


Test for overall effect: Z = 1.91 (P = 0.06)


Events


23


73


96


Total


29


88


117


Events


12


24


36


Total


19


35


54


Weight


29.7%


70.3%


100.0%


M-H, Fixed, 95% CI


1.26 [0.85, 1.86]


1.21 [0.95, 1.54]


1.22 [0.99, 1.50]


Peg IFN2b + lam Peg IFN2b Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours PegIFN2b Favours PegIFN2b + lam


Study or Subgroup


Kaymakoglu 2007


Papadopoulos 2009


Total (95% CI)


Total events


Heterogeneity: Chi² = 1.26, df = 1 (P = 0.26); I² = 20%


Test for overall effect: Z = 1.09 (P = 0.28)


Events


10


52


62


Total


27


88


115


Events


7


15


22


Total


16


35


51


Weight


29.1%


70.9%


100.0%


M-H, Fixed, 95% CI


0.85 [0.40, 1.78]


1.38 [0.91, 2.10]


1.22 [0.85, 1.76]


Peg IFN2b + lam Peg IFN2b Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours PegIFN2b Favours PegIFN2b + lam


Study or Subgroup


Kaymakoglu 2007


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.03 (P = 0.30)


Events


1


1


Total


27


27


Events


2


2


Total


16


16


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.30 [0.03, 3.01]


0.30 [0.03, 3.01]


Peg IFN2b + lam Peg IFN2b Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours PegIFN2b Favours PegIFN2b + lam
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pegINFa + ADF v PegINFa (HBeAg negative)  


Figure 314: Undetectable HBV DNA at end of treatment. 


 


Figure 315: Undetectable HBV DNA at 24 weeks follow up 


 


Figure 316: ALT normalisation at end of treatment. 


 


Figure 317: ALT normalisation at 24 weeks follow up. 


 


Figure 318: HBsAg loss at 24 weeks follow up. 


 


Study or Subgroup


Piccolo 2009


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.19 (P = 0.03)


Events


20


20


Total


30


30


Events


11


11


Total


30


30


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.82 [1.07, 3.10]


1.82 [1.07, 3.10]


PegIFNalpha2a + adefovir PegIFNalpha2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours pegIFNa2a Favours pegIFNa2a + adefo


Study or Subgroup


Piccolo 2009


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.98 (P = 0.33)


Events


3


3


Total


30


30


Events


1


1


Total


30


30


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


3.00 [0.33, 27.23]


3.00 [0.33, 27.23]


PegIFNalpha2a + adefovir PegIFNalpha2a Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours pegIFNa2a Favours pegIFNa2a + adefo


Study or Subgroup


Piccolo 2009


Total (95% CI)


Total events
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INFa + LAM v LAM 


Figure 319: Undetectable HBV DNA. 
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Figure 320: ALT normalisation. 
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Figure 321: Virological breakthrough. 
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Figure 322: Discontinued due to adverse events. 


 


 


Figure 323: Virological resistance. 
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Figure 324: Histological improvement. 


 


 


Pega2a + LAM v LAM 


Figure 325: HBV DNA log reduction (copies/ml) (end of 48 week treatment) 
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Figure 326: % of patients with detectable HBV DNA (> 20,000 copies/ml(end of 48 week 
treatment)) 


 


Figure 327: ALT normalization (end of 48 week treatment) 


 


Figure 328: HBV DNA log reduction (copies/ml) (end of 24 week follow up) 


 


Figure 329: % of patients with detectable HBV DNA (> 20,000 copies/ml(end of 24 week follow 
up))) 


 


Figure 330: HBsAg loss (end of 24 week follow up) 
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Figure 331: HBsAg seroconversion (end of 24 week follow up) 


 


Figure 332: ALT normalization (end of 24 week follow up) 


 


Figure 333: Histologic improvement (end of 24 week follow up) 


 


Figure 334: Resistance (genotypic mutation) 
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G.3.1.4 Pharmacological monotherapies and combination therapies for people co-infected with hepatitis D 
and C virus 


Comparison of interferon alfa-2a versus no treatment 


Figure 335: % of people with detectable HDV DNA (assessed at the end of 48 weeks treatment) 
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Figure 336: % of people with undetectable HBV DNA (>400 copies/ml)(assessed at the end of 
48 weeks treatment) 


 


Figure 337: % of people with ALT normalization (assessed at the end of 48 weeks treatment) 


 


Figure 338: % of people with undetectable HDV DNA (assessed at 6 months follow up) 


 


Figure 339: % of people with undetectable HBV DNA (>400 copies/ml) (assessed at 6 months 
follow up) 


 


Figure 340: % of people with ALT normalization (assessed at 6 months follow up) 


 


Figure 341: % of people with undetectable HDV DNA (assessed at 12 years follow up) 
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Figure 342: % of people with undetectable HBV DNA (>400 copies/ml) (assessed at 12 years 
follow up) 


 


Figure 343: % of people with ALT normalization (assessed at 12 years follow up) 


 


Figure 344: % of people underwent liver transplantation (assessed at 12 years follow up) 


 


Figure 345: Survival rate 


 


 


Comparison of Interferon alpha-2b versus no treatment  


Figure 346: % of people with ALT normalisation at 1 year 


 


Figure 347: % of people with histologic improvement (definition unclear) at 1 year 
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Comparison of peginterferon alfa-2a plus adefovir versus adefovir 


Figure 348: % of people with undetectable HDV RNA (assessed at the end of 48 week 
treatment) 


 


Figure 349: % of people with undetectable HDV RNA (assessed at the end of 24 week follow 
up) 


 


Figure 350: % of people with ALT normalisation (assessed at the end of 48 week treatment) 


 


Figure 351: % of people with ALT normalisation (assessed at the end of 24 week follow up) 
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Comparison of peginterferon alfa-2a plus adefovir versus peginterferon alfa-2a 


Figure 352: % of people with undetectable HDV RNA (assessed at the end of 48 week 
treatment) 


 


Figure 353: % of people with undetectable HDV RNA (assessed at the end of 24 week follow 
up) 


 


Figure 354: % of people with ALT normalisation (assessed at the end of 48 week treatment) 


 


Figure 355: % of people with ALT normalisation (assessed at the end of 24 week follow up) 


 


Comparison of adefovir versus peginterferon alfa-2a 


Figure 356: % of people with undetectable HDV RNA (assessed at the end of 48 week 
treatment) 
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Figure 357: % of people with undetectable HDV RNA (assessed at the end of 24 week follow 
up) 


 


Figure 358: % of people with ALT normalisation (assessed at the end of 48 week treatment) 


 


Figure 359: % of people with ALT normalisation (assessed at end of 24 week follow up) 


 


Comparison of interferon alfa-2b plus lamivudine versus interferon alfa-2b 


Figure 360: % of people with undetectable HDV DNA (assessed at the end of 48 weeks 
treatment) 


 


Figure 361: % of people with ALT normalization (assessed at the end of 48 weeks treatment) 
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Figure 362: % of people with ALT normalization (assessed at 96 weeks follow up) 


 


Figure 363: Mortality (assessed at 96 weeks follow up) 


 


Figure 364: % of people underwent liver transplantation (assessed at 96 weeks follow up) 


 


Comparison of interferon alfa-2a plus lamivudine versus lamivudine 


Figure 365: % of people with undetectable HDV DNA (assessed at the end of 12 months 
treatment) 


 


Figure 366: % of people with ALT normalization (assessed at the end of 12 months treatment) 


 


Figure 367: % of people with undetectable HDV DNA (assessed at 6 months follow up) 
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Figure 368: % of people with ALT normalization (assessed at 6 months follow up) 


 


Lamivudine versus placebo in patients coinfected with HDV 


Figure 369: ALT U/L at end of 52 weeks treatment. 


 


 


 


Tenofovir versus adefovir in patients coninfected with HBV and HIV 


Figure 370: HBeAg seroconversion at week 48 of treatment 


 


 


New Forest plots for new study Chan 2012: patients with decompensated cirrhosis: Telbivudine 
versus lamivudine (treatment naive; mixed HBeAg positive and negative) 


Figure 371: HBV DNA <10,000 copies/mL. 


Study or Subgroup


Yurdaydn 2008


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.45 (P = 0.15)


Events


9


9


Total


14


14


Events


15


15


Total


17


17


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.73 [0.48, 1.12]


0.73 [0.48, 1.12]


Interferon alfa-2a + LAM Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10


Favours interf alfa2a+LAM Favours interferon alfa2a


Study or Subgroup


Yurdaydn 2008


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.14 (P = 0.89)


Events


3


3


Total


14


14


Events


4


4


Total


17


17


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.91 [0.24, 3.41]


0.91 [0.24, 3.41]


Interferon alfa-2a + LAM Lamivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10


Favours lamivudine Favours interf alfa2a+LAM


Study or Subgroup


Niro 2005


Total (95% CI)


Heterogeneity: Not applicable


Test for overall effect: Z = 0.65 (P = 0.51)


Mean


86


SD


41


Total


20


20


Mean


98


SD


53


Total


11


11


Weight


100.0%


100.0%


IV, Fixed, 95% CI


-12.00 [-48.11, 24.11]


-12.00 [-48.11, 24.11]


Lamivudine Placebo Mean Difference Mean Difference


IV, Fixed, 95% CI


-100 -50 0 50 100


Favours lamivudine Favours placebo


Study or Subgroup


Peters 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.12 (P = 0.26)


Events


1


1


Total


12


12


Events


0


0


Total


15


15


Weight


100.0%


100.0%


Peto, Fixed, 95% CI


9.49 [0.18, 489.97]


9.49 [0.18, 489.97]


Tenofovir Adefovir Peto Odds Ratio Peto Odds Ratio


Peto, Fixed, 95% CI


0.005 0.1 1 10 200


Favours adefovir Favours tenofovir







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 705 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


 


 


Figure 372: Undetectable HBV DNA <300 copies/mL. 


 


 


Figure 373: ALT normalisation. 
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Figure 374: Histological improvement. 
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G.3.1.5 Pharmacological monotherapies and combination therapies in achieving remission of the action of 
CHB infection for children 


ADF vs. PLACEBO 


Figure 375: ALT normalisation [end of treatment- week 48] 
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Figure 376: Undetectable HBV DNA (<169 copies/mL) [end of treatment- week 48] 


 


Figure 377: HBsAg seroconversion [end of treatment- week 48] 
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Figure 378: Incidence of resistance 


 


Figure 379: HBeAg seroconversion [end of treatment- week 48] 


 


Figure 380: Withdrawal due to adverse events [end of treatment- week 48] 


 


INF-α 2a + LAM vs. INF-α 2b + LAM 


Figure 381: ALT normalisation [end of treatment - 12 months] 
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Figure 382: Anti-HBe seroconversion [end of treatment - 12 monthss 


 


Figure 383: Anti-HBs seroconversion [end of treatment - 12 months] 


 


Figure 384: Undetectable DNA (<5pg/mL) [end of treatment - 12 months] 


 


Figure 385: Response (DNA clearance, HBeAg seroconversion and ALT normalization) (6 
months follow up after treatment). 
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Figure 386: Breakthrough (re-emergence of HBV DNA after clearance, mutations not studied 
(end of treatment - 12 months). 


 


 


 


INF-α 2b vs. no treatment 


Figure 387: ALT normalisation [week 48 – 24 weeks after end of treatment] 


 


Figure 388: HBsAg loss [week 48 – 24 weeks after end of treatment] 
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Figure 389: Undetectable HBV DNA (<1.6pg/mL) [end of treatment- week 24]. 


 


Figure 390: Undetectable HBV DNA (<1.6pg/mL) at week 48 (24 weeks after end of treatment). 


 


Figure 391: HBeAg loss at week 48 (24 weeks after end of treatment). 


 


LAM vs. PLACEBO 


Figure 392: ALT normalisation [end of treatment- week 52] 
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Figure 393: Loss of HBeAg [end of treatment- week 52)] 


 


Figure 3947: Undetectable HBV DNA (<0.7meq/mL) [end of treatment- week 52)] 


 


Figure 395: Loss of HBsAg [end of treatment- week 52] 


 


Figure 396: Incidence of resistance [end of treatment- week 52] 
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INF-α 2b + LAM (6 months) vs. INF-α 2b + LAM (12 months) 


Figure 397: ALT normalization at end of therapy. 


 


 


Figure 398: HBeAg clearance at end of therapy 


 


Figure 399: HBeAg seroconversion at end of therapy. 


 


Figure 400: HBsAg clearance at end of therapy. 


 


Figure 401: HBsAg seroconversion at end of therapy. 
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Figure 402: Undetectable HBV DNA at end of therapy 


 


Figure 403: ALT normalization 6 months after end of therapy. 


 


Figure 404: HBeAg clearance 6 months after end of therapy. 


 


Figure 405: HBeAg seroconversion 6 months after end of therapy. 
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Figure 406: HBsAg clearance 6 months after end of therapy. 


 


Figure 407: HBsAg seroconversion 6 months after end of therapy. 


 


Figure 408: Undetectable HBV DNA 6 months after end of therapy. 


 


G.3.2 Sequential therapy 


G.3.2.1 Sequential antiviral therapy for HBeAg (+) adults with CHB 


Lamivudine followed by pegylated interferon alpha-2b versus placebo followed by pegylated 
interferon alpha-2b  


Figure 409: % of patients with undetectable HBV DNA (<4700 copies/ml) (assessed at end of 28 
weeks treatment) 
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Figure 410: % of patients with undetectable HBV DNA (<4,700 copies/ml) (assessed at 24 
weeks follow up) 


 


Figure 411: % of patients with HBeAg loss (assessed at end of 28 weeks treatment) 


 


Figure 412: % of patients with HBeAg loss (assessed at 24 weeks follow up) 


 


Figure 413: % of patients with ALT normalisation (assessed at end of 28 weeks treatment) 


 


Figure 414: % of patients with ALT normalisation (assessed at 24 weeks follow up) 
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Switching from lamivudine to lamivudine plus interferon alpha combination therapy versus 
lamivudine monotherapy 


Figure 415: % of patients with undetectable HBV DNA (<1.4x105copies/mL) (assessed at the 
end of 52 weeks treatment) 


 


Figure 416: % of patients with ALT normalisation (assessed at the end of 52 weeks treatment) 


 


Figure 417: % of patients with HBeAg loss (assessed at the end of 52 weeks treatment) 


 


Figure 418: % of patients with HBeAg seroconversion (assessed at the end of 52 weeks 
treatment) 


 


Figure 419: % of patients with histological improvement (at least 2 point reduction in the HAI 
score) (assessed at the end of 52 weeks treatment) 
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Figure 420: Incidence of resistance (YMDD mutation) 


 


Figure 421: % of patients with undetectable HBV DNA (<1.4x105copies/mL) (assessed at 24 
weeks follow up) 


 


Figure 422: % of patients with ALT normalization (assessed at 24 weeks follow up) 


 


Figure 423: % of patients with HBeAg loss (assessed at 24 weeks follow up) 


 


Figure 424: % of patients with HBeAg seroconversion (assessed at 24 weeks follow up) 


 


Figure 425: % of patients with HBsAg loss (assessed at 24 weeks follow up) 
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Lamivudine for 8 weeks then 16 weeks of lamivudine 100mg daily + interferon α versus Lamivudine 
monotherapy; mixed population: HBeAg (+) and (-) (largely positive; 99%); not treated with IFN or 
antiviral in the last 6 months   


Figure 426: % of patients with HBeAg seroconversion at end treatment week 52. 


 


Figure 427: % of patients with HBeAg seroconversion at 12 week follow up. 


 


Figure 428: Histological response at end treatment week 52. 


 


Figure 429: % of patients with HBeAg loss at end treatment week 52. 
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Figure 430: % of patients with HBeAg loss at 12 week follow up. 


 


Figure 431: Undetectable HBV DNA (<3pg/mL) at end treatment week 52 


 


Figure 432: Undetectable HBV DNA (<3pg/mL) at 12 week follow up. 


 


Figure 433: ALT normalisation at end treatment week 52 
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Figure 434: ALT normalisation at 12 week follow up 


 


Figure 435: Genetic resistance at end treatment week 52 


 


Figure 436: Genetic resistance at 12 week follow up. 


 


Figure 437: Adverse events leading to withdrawal. 


 


 
Lamivudine for 8 weeks then 16 weeks of lamivudine 100mg daily + interferon α versus interferon 
α monotherapy; mixed population: HBeAg (+) and (-) (largely positive; 99%); not treated with IFN 
or antiviral in the last 6 months   


Study or Subgroup


Schalm 2000


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.79 (P = 0.07)


Events


18


18


Total


50


50


Events


13


13


Total


63


63


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.74 [0.95, 3.21]


1.74 [0.95, 3.21]


Lam + IFN lam Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lam Favours lam + IFN


Study or Subgroup


Schalm 2000


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.65 (P = 0.008)


Events


0


0


Total


68


68


Events


19


19


Total


61


61


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.02 [0.00, 0.37]


0.02 [0.00, 0.37]


Lam + IFN lam Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lam Favours lam + IFN


Study or Subgroup


Schalm 2000


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.37 (P = 0.02)


Events


0


0


Total


68


68


Events


12


12


Total


57


57


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.03 [0.00, 0.56]


0.03 [0.00, 0.56]


Lam + IFN lam Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lam Favours lam + IFN


Study or Subgroup


Schalm 2000


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.27 (P = 0.79)


Events


2


2


Total


68


68


Events


3


3


Total


80


80


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.78 [0.13, 4.56]


0.78 [0.13, 4.56]


Lam + IFN lam Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lam Favours lam + IFN







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 723 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


Figure 438: of patients with HBeAg seroconversion at end treatment week 52 


 


 


Figure 439: % of patients with HBeAg seroconversion at 12 week follow up. 


 


Figure 440: Histological response at end treatment week 52. 


 


Figure 441: % of patients with HBeAg loss at end treatment week 52. 
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Figure 442: % of patients with HBeAg loss at 12 week follow up 


 


Figure 443: Undetectable HBV DNA (<3pg/mL) at end treatment week 52. 


 


Figure 444: Undetectable HBV DNA (<3pg/mL) at 12 week follow up. 


 


Figure 445: ALT normalisation at end treatment week 52. 
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Figure 446: ALT normalisation at 12 week follow up 


 


Figure 447: Adverse events leading to withdrawal. 


 


 


Adefovir then telbivudine versus telbivudine 


Figure 448: Undetectable HBV DNA at end of 52 weeks treatment. 


 


 


Figure 449: Viral breakthrough at end of 52 weeks treatment. 


 


 


Figure 450: ALT normalisation at end of 52 weeks treatment. 
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Figure 451: HBeAg loss at end of 52 weeks treatment. 


 


Figure 452: HBeAg seroconversion at end of 52 weeks treatment. 


 


Adefovir then telbivudine versus adefovir 


Figure 453: Undetectable HBV DNA at end of 52 weeks treatment. 


 


Study or Subgroup


Chan 2007


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.70 (P = 0.49)


Events


39


39


Total


46


46


Events


34


34


Total


43


43


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.07 [0.88, 1.31]


1.07 [0.88, 1.31]


Adefovir then telbivudine Telbivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours telbivudine Favours adef then telb


Study or Subgroup


Chan 2007


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.43 (P = 0.66)


Events


12


12


Total


46


46


Events


13


13


Total


43


43


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.86 [0.44, 1.68]


0.86 [0.44, 1.68]


Adefovir then telbivudine Telbivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours telbivudine Favours adef then telb


Study or Subgroup


Chan 2007


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.43 (P = 0.67)


Events


11


11


Total


46


46


Events


12


12


Total


43


43


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.86 [0.42, 1.73]


0.86 [0.42, 1.73]


Adefovir then telbivudine Telbivudine Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours telbivudine Favours adef then telb


Study or Subgroup


Chan 2007


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.28 (P = 0.20)


Events


25


25


Total


46


46


Events


17


17


Total


42


42


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.34 [0.85, 2.11]


1.34 [0.85, 2.11]


Adefovir then telbivudine Adefovir Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours adefovir Favours adef then telb







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 727 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


Figure 454: Viral breakthrough at end of 52 weeks treatment 


 


Figure 455: ALT normalisation at end of 52 weeks treatment. 


 


Figure 456: HBeAg loss at end of 52 weeks treatment. 


 


Figure 457: HBeAg seroconversion at end of 52 weeks treatment. 
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Interferon alpha followed by interferon alpha plus lamivudine combination therapy followed by 
lamivudine versus lamivudine monotherapy 


Figure 458: % of patients with HBeAg seroconversion (assessed at the end of 48 weeks 
treatment) 


 


Figure 45970: % of patients with HBeAg seroconversion (assessed at 52 weeks follow up) 


 


Figure 460: % of patients with ALT normalisation (assessed at the end of 48 weeks treatment) 


 


Figure 461: % of patients with ALT normalisation (assessed at 52 weeks follow up) 
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Figure 462: % of patients with undetectable HBV DNA (assessed at the end of 48 weeks 
treatment). 


 


Switching from lamivudine to entecavir versus continuing lamivudine in lamivudine refractory 
patients  


Figure 463: Log reduction in HBV DNA. 


 


 


Figure 464: Undetectable HBV DNA. 
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Figure 465: ALT normalisation. 


 


 


Figure 466: HBeAG loss at 48 weeks of treatment. 
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Figure 467: HBeAG seroconversion at 48 weeks of treatment 


 


 


 


Figure 468: Histological improvement at 48 weeks of treatment. 


 


 


 


Figure 469: Withdrawn due to adverse events at 48 weeks of treatment. 
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Switching from lamivudine plus adefovir to entecavir plus adefovir versus continuing lamivudine 
plus adefovir in lamivudine-resistant patients 


Figure 470: Reduction of HBV DNA (log 10 IU/mL) at end 52 weeks treatment. 


 


 


 


Figure 471: Undetectable HBV DNA (60IU/mL) at end 52 weeks treatment. 


 


 


 


Figure 472: Virological breakthrough at end 52 weeks treatment. 
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Figure 473: Resistance mutation to entecavir or adefovir at end 52 weeks treatment. 


 


 


 


Figure 474: ALT normalisation at end 52 weeks treatment. 


 


 


 


Figure 475: HBeAg loss at end 52 weeks treatment. 


 


 


 


 


 


 


 


Study or Subgroup


Lim 2012


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.70 (P = 0.007)


Events


3


3


Total


45


45


Events


15


15


Total


45


45


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.20 [0.06, 0.64]


0.20 [0.06, 0.64]


Ent + ade Lam + ade Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours ent + ade Favours lam + ade


Study or Subgroup


Lim 2012


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.25 (P = 0.21)


Events


26


26


Total


45


45


Events


20


20


Total


45


45


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.30 [0.86, 1.96]


1.30 [0.86, 1.96]


Ent + ade Lam + ade Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lam + ade Favours ent + ade


Study or Subgroup


Lim 2012


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.46 (P = 0.14)


Events


2


2


Total


39


39


Events


0


0


Total


41


41


Weight


100.0%


100.0%


Peto, Fixed, 95% CI


7.99 [0.49, 130.06]


7.99 [0.49, 130.06]


Ent + ade Lam + ade Peto Odds Ratio Peto Odds Ratio


Peto, Fixed, 95% CI


0.01 0.1 1 10 100


Favours lam + ade Favours ent + ade







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 734 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


Switching from lamivudine to telbivudine versus continuing lamivudine in patients previously 
treated with lamivudine who had persistant viraemia 


 


Figure 476: log reduction HBV DNA (assessed at the end of 52 weeks treatment) 


 


Figure 477: % of patients with undetectable HBV DNA (<300 copies/mL) (assessed at the end of 
52 weeks treatment) 


 


 


 


Figure 478: % of patients with HBeAg loss (assessed at the end of 52 weeks treatment) 


 


Figure 479: % of patients with HBeAg seroconversion (assessed at the end of 52 weeks 
treatment) 
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Figure 480: % of patients with ALT normalisation (assessed at the end of 52 weeks treatment) 


 


 


Figure 481: Resistance (YMDD mutation) (assessed at the end of 52 weeks treatment) 


 


 


Figure 482: Withdrawn due to adverse events by end of 52 weeks treatment 


. 


 


 


Study or Subgroup


Safadi 2011


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.97 (P = 0.33)


Events


32


32


Total


53


53


Events


27


27


Total


53


53


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.19 [0.84, 1.67]


1.19 [0.84, 1.67]


Switching to telbivudine Continuing LAM Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours continuing LAM Favours telbivudine


Study or Subgroup


1.7.1 All patients


Safadi 2011
Subtotal (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.98 (P = 0.33)


1.7.2 Patients with wild type HBV at screening


Safadi 2011
Subtotal (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.08 (P = 0.93)


Events


15


15


12


12


Total


101
101


101
101


Events


13


13


13


13


Total


124
124


106
106


Weight


100.0%
100.0%


100.0%
100.0%


M-H, Fixed, 95% CI


1.42 [0.71, 2.84]
1.42 [0.71, 2.84]


0.97 [0.46, 2.02]
0.97 [0.46, 2.02]


Switching to telbivudine Continuing LAM Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours telbivudine Favours continuing LAM


Study or Subgroup


Safadi 2011


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.01 (P = 0.99)


Events


1


1


Total


122


122


Events


1


1


Total


124


124


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.02 [0.06, 16.44]


1.02 [0.06, 16.44]


Switch telbivudine Lamivudine Odds Ratio Odds Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours telbivudine Favours lamivudine







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 736 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


Switching from lamivudine to adefovir versus lamivudine plus adefovir combination therapy for 
HBeAg positive or negative patients previously treated with lamivudine (some resistant)  


Figure 483: % of patients with undetectable HBV DNA (<160copies/mL) (assessed at end of 12 
months treatment) 


 


 


Figure 484: Viral breakthrough at 12 months treatment. 


 


 


 


 


Switching from lamivudine to lamivudine plus adefovir combination therapy versus switching from 
lamivudine to entecavir in lamivudine resistant HBeAg positive patients  


Figure 485: Log reduction HBV DNA (assessed at the end of 12 months treatment) 
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Figure 486: % of patients with undetectable HBV DNA (<300copies/mL) (assessed at the end of 
12 months treatment) 


 


Figure 487: % of patients with ALT normalisation (assessed at the end of 12 months treatment) 


 


Figure 488: % of patients with HBeAg loss (assessed at the end of 12 months treatment) 


 


Figure 489: % of patients with HBeAg seroconversion (assessed at the end of 12 months 
treatment) 


 


Figure 490: Incidence of genotypic resistance 
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G.3.2.2 Sequential antiviral therapy for HBeAg (-) adults with CHB 


 


Switching from lamivudine plus interferon alpha-2b versus lamivudine for antiviral treatment naïve 
adults 


Figure 491: % of patients with ALT normalization (end of 24 weeks treatment) 


 


Figure 492: % of patients with undetectable HBV DNA (<1,000copies/ml) (end of 24 weeks 
treatment) 


 


Figure 493: Resistance - lamivudine resistant mutations (end of 24 weeks treatment) 


 


 


Switching from lamivudine to lamivudine plus interferon alpha-2b combination therapy to 
interferon alpha-2b alone versus lamivudine for antiviral treatment naïve adults 


Figure 494: % of patients with ALT normalization (end of 48 weeks treatment) 
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Figure 495: % of patients with undetectable HBV DNA (<1000 copies/ml) (end of 48 weeks 
treatment) 


 


Figure 496: Resistance - lamivudine resistant mutations (end of 48 weeks treatment) 


 


Figure 497: % of patients with ALT normalization (end of 24 weeks follow up) 


 


Figure 498: % of patients with undetectable HBV DNA (<1000 copies/ml) (end of 24 weeks 
follow up) 


 


 


 


Study or Subgroup


Shi 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.14 (P = 0.89)


Events


36


36


Total


64


64


Events


54


54


Total


98


98


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.02 [0.77, 1.35]


1.02 [0.77, 1.35]


LAM->IFNa+LAM LAM Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours LAM Favours LAM->IFNa+LAM


Study or Subgroup


Shi 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 4.06 (P < 0.0001)


Events


0


0


Total


64


64


Events


22


22


Total


98


98


Weight


100.0%


100.0%


Peto, Fixed, 95% CI


0.15 [0.06, 0.37]


0.15 [0.06, 0.37]


LAM->IFNa+LAM LAM Peto Odds Ratio Peto Odds Ratio


Peto, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours LAM->IFNa +LAM Favours LAM


Study or Subgroup


Shi 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.08 (P = 0.04)


Events


34


34


Total


64


64


Events


36


36


Total


98


98


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.45 [1.02, 2.05]


1.45 [1.02, 2.05]


LAM->IFNa+LAM LAM Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100
Favours LAM Favours LAM->IFN+LAM


Study or Subgroup


Shi 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.71 (P = 0.48)


Events


9


9


Total


64


64


Events


18


18


Total


98


98


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.77 [0.37, 1.60]


0.77 [0.37, 1.60]


LAM->IFNa+LAM LAM Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours LAM Favours LAM->IFNa+LAM







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 740 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


Switching from lamivudine plus adefovir combination therapy to adefovir monotherapy versus 
continuing lamivudine plus adefovir combination therapy in lamivudine resistant HBeAg negative 
adults 


Figure 499: % of patients with undetectable HBV DNA (<3.7 LGE/ml) (12 months after 
randomisation) 


 


 


Figure 500: % of patients with ALT normalization (12 months after randomisation)] 


  


 


Figure 501: % of patients with HBeAg loss (12 months after randomisation) 


 


Figure 502: % of patients with HBsAg seroconversion (12 months after randomisation) 
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Figure 503: % of patients with undetectable HBV DNA (<3.7 LGE/ml) (24 months after 
randomisation) 


 


 


Figure 504: % of patients with ALT normalization (24 months after randomization) 


 


 


Figure 505: % of patients with HBeAg loss (24 months after randomization) 


 


Figure 506: <Insert graphic title here> 


% of patients with undetectable HBV DNA (<3.7 LGE/ml) (30 months after randomization) 


 


Figure 507: % of patients with ALT normalization (30 months after randomization) 
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Figure 508: % of patients with HBeAg loss (30 months after randomization) 
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Switching from lamivudine to adefovir plus lamivudine combination therapy versus switching from 
lamivudine to adefovir monotherapy in lamivudine resistant HBeAg negative patients 


Figure 509: Undetectable HBV DNA <1000 copies/mL. 


 


 


Figure 510: ALT normalisation. 
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Switching from lamivudine to adefovir versus lamivudine plus adefovir combination therapy in 
lamivudine resistant HBeAg negative patients 


Figure 511: % of patients with undetectable HBV DNA (<2000 copies/ml) (assessed at end of 3 
months treatment) 


 


Figure 512: % of patients with undetectable HBV DNA (<2000 copies/ml) (assessed at 3 months 
follow up) 


 


Figure 513: % of patients with undetectable HBV DNA (<2000 copies/ml) (assessed at 9 months 
follow up) 


 


Figure 514: % of patients with ALT normalisation (assessed at end of 3 months treatment) 


 


Figure 515: % of patients with ALT normalization (assessed at 3 months follow up) 
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Figure 516: % of patients with ALT normalization (assessed at 9 months follow up) 


 


Switching from lamivudine to entecavir versus continuing lamivudine in HBeAg negative patients 
who responded to previous lamivudine treatment  


Figure 517: % of patients with undetectable HBV DNA (<2.6 log copies/mL) (mean 24 months 
treatment). 


 


 


 


Figure 518: <Insert graphic title here> 


Incidence of resistance (mean 24 months treatment). 
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Switching from entecavir to lamivudine versus continuing entecavir in HBeAg negative patients 
previously treated with entecavir and undetectable HBV DNA 


Figure 519: % of patients with undetectable HBV DNA (<100 copies/ml) (assessed at the end of 
96 weeks treatment) 


 


 


 


Figure 520: % of patients with ALT normalization (assessed at the end of 96 weeks treatment) 


 


Figure 521: Incidence of resistance (YMDD mutation) (assessed at the end of 96 weeks 
treatment) 


 


 


 


Study or Subgroup


Fung 2011


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.30 (P = 0.02)


Events


19


19


Total


25


25


Events


25


25


Total


25


25


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.76 [0.61, 0.96]


0.76 [0.61, 0.96]


Switching from ETV to LAM ETV Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10


Favours ETV Favours ETV->LAM


Study or Subgroup


Fung2011


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.00 (P = 1.00)


Events


20


20


Total


20


20


Events


25


25


Total


25


25


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.00 [0.92, 1.09]


1.00 [0.92, 1.09]


Switching from ETV to LAM ETV Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10
Favours ETV Favours ETV->LAM


Study or Subgroup


Fung 2011


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.98 (P = 0.05)


Events


3


3


Total


20


20


Events


0


0


Total


25


25


Weight


100.0%


100.0%


Peto, Fixed, 95% CI


10.56 [1.03, 108.64]


10.56 [1.03, 108.64]


Switching from ETV to LAM ETV Peto Odds Ratio Peto Odds Ratio


Peto, Fixed, 95% CI


0.005 0.1 1 10 200


Favours LAM Favours ETV







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 747 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


 


 


Switching from lamivudine to telbivudine versus continuing lamivudine in patients previously 
treated with lamivudine and had persistent viraemia 


Figure 522: <Insert graphic title here> 


 


 


G.3.2.3 Sequential antiviral therapy for children with CHB 


Interferon alpha versus sequential therapy: lamivudine (2 months) followed by interferon plus 
lamivudine combination therapy (6 months) followed by lamivudine (4 months) 


Figure 523: HBeAg loss (assessed at end of treatment) 


 


Figure 524: HBeAg seroconversion (assessed at end of treatment) 
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Figure 525: Undetectable DNA (undefined threshold) (assessed at end of treatment) 


 


Figure 526: HBsAg seroconversion (assessed at end of treatment) 


 


Figure 527: HBeAg loss (assessed at 6 months follow-up) 


 


Figure 528: HBeAg seroconversion (assessed at 6 months follow-up) 
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Figure 529: Undetectable DNA (undefined threshold) (assessed at 6 months follow-up) 


 


Figure 530: HBeAg loss (assessed at 12 months follow-up) 


 


Figure 531: HBeAg seroconversion (assessed at 12 months follow-up) 


 


Figure 532: Undetectable DNA (undefined threshold) (assessed at 12 months follow-up) 
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Figure 533: Normalisation of ALT (assessed at 12 months follow-up) 


 


 


 


IFN-α + lamivudine (6 months) followed by LAM alone (6-12 months) (“Group 1”) vs. Lamivudine (2 
months), IFN+ lamivudine (6 months), lamivudine alone (4 months) (“Group 2”) 


Figure 534: HBeAg loss (assessed at 12 months) 
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Figure 535: HBeAg seroconversion (assessed at 12 months) 


 


Figure 536: Clearance of HBsAg (assessed at 12 months) 


 


Figure 537: HBsAg seroconversion (assessed at 12 months) 


 


Figure 538: Undetectable HBV DNA (assessed at 12 months). 
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Figure 539: ALT normalisation (assessed at 12 months). 


 


Figure 540: Clearance of HBeAg (18 months) 
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Figure 541: Seroconversion to anti-HBe (18 months). 


 


Figure 542: Clearance of HBsAg (18 months). 


 


Figure 543: Seroconversion to anti-HBs (18 months). 


 


Study or Subgroup


Dikici 2002


Dikici 2004


Total (95% CI)


Total events


Heterogeneity: Chi² = 0.52, df = 1 (P = 0.47); I² = 0%


Test for overall effect: Z = 1.31 (P = 0.19)


Events


8


29


37


Total


17


60


77


Events


7


21


28


Total


15


60


75


Weight


26.2%


73.8%


100.0%


M-H, Fixed, 95% CI


1.01 [0.48, 2.11]


1.38 [0.90, 2.13]


1.28 [0.88, 1.86]


Group 1 Group 2 Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2


Favours group 2 Favours group 1


Study or Subgroup


Dikici 2002


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.24 (P = 0.81)


Events


4


4


Total


17


17


Events


3


3


Total


15


15


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.18 [0.31, 4.43]


1.18 [0.31, 4.43]


Group 1 Group 2 Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.2 0.5 1 2 5


Favours group 2 Favours group 1


Study or Subgroup


Dikici 2002


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.33 (P = 0.74)


Events


3


3


Total


17


17


Events


2


2


Total


15


15


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.32 [0.25, 6.88]


1.32 [0.25, 6.88]


Group 1 Group 2 Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.05 0.2 1 5 20


Favours group 2 Favours group 1







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 754 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


Figure 544: Undetectable HBV DNA (18 months). 


 


 


 


 


Figure 545: ALT normalisation (18 months). 


 


 


 


Figure 546: Clearance of HBeAg (24 months 


 


 


 


Figure 547: Seroconversion to anti-HBe (24 months). 
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Figure 548: Undetectable HBV DNA (24 months). 


 


 


 


Figure 549: ALT normalisation (24 months). 


 


 


 


IFN-α + lamivudine (6 months) followed by LAM alone (6 months) vs. IFN-α alone (6 months) 


 


Figure 550:HBeAg clearance (end of treatment). 
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Figure 551: Anti-HBe seroconversion (end of treatment). 


 


 


 


Figure 552: Undetectable DNA (end of treatment). 


 


 


 


Figure 553: HBsAg seroconversion (end of treatment). 
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Figure 554: HBeAg clearance (6 months follow-up). 


 


 


 


Figure 555: Anti-HBe seroconversion (6 months follow-up). 


 


 


 


Figure 556: Undetectable DNA (6 months follow-up). 


 


 


 


Figure 557: HBeAg clearance (12 months follow-up). 
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Figure 558: Anti-HBe seroconversion (12 months follow-up). 


 


 


 


Figure 559: Undetectable DNA (12 months follow-up). 


 


 


 


Figure 560: Normalisation of ALT (12 months follow-up). 
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Simultaneous LAM + IFN alpha 2a (6 months) vs. sequential LAM alone 2 months then add IFN 
alpha 2a (6 months) 


 


Figure 561: ALT normalization (12 months). 


 


 


 


Figure 562: Anti HBe seroconversion (12 months) 


 


 


Figure 563: Undetectable HBV DNA (<5pg/mL) (12 months). 


 


 


 


 


Figure 564: Breakthrough HBV DNA (12 months). 


Study or Subgroup


Kansu 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.17 (P = 0.24)


Events


90


90


Total


112


112


Events


47


47


Total


65


65


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.11 [0.93, 1.33]


1.11 [0.93, 1.33]


Simultaneous LAM + IFN Sequential LAM, LAM+IFN Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours sequential Favours simultaneous


Study or Subgroup


Kansu 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 3.54 (P = 0.0004)


Events


61


61


Total


112


112


Events


15


15


Total


65


65


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


2.36 [1.47, 3.80]


2.36 [1.47, 3.80]


Simultaneous LAM + IFN Sequential LAM, LAM+IFN Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours sequential Favours simultaneous


Study or Subgroup


Kansu 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.86 (P = 0.39)


Events


100


100


Total


112


112


Events


55


55


Total


65


65


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.06 [0.93, 1.19]


1.06 [0.93, 1.19]


Simultaneous LAM + IFN Sequential LAM, LAM+IFN Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours sequential Favours simultaneous







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 760 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


 


 


 


Figure 565: ALT normalization (18 months). 


 


 


 


Figure 566: Anti HBe seroconversion (18 months). 


 


 


 


Figure 567: Undetectable HBV DNA (<5pg/mL) (18 months 


 


 


 


Figure 568: Breakthrough HBV DNA (18 months). 


Study or Subgroup


Kansu 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.15 (P = 0.88)


Events


3


3


Total


112


112


Events


2


2


Total


65


65


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.87 [0.15, 5.07]


0.87 [0.15, 5.07]


Simultaneous LAM + IFN Sequential LAM, LAM+IFN Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours simultaneous Favours sequential


Study or Subgroup


Kansu 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.48 (P = 0.63)


Events


88


88


Total


112


112


Events


49


49


Total


65


65


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.04 [0.88, 1.23]


1.04 [0.88, 1.23]


Simultaneous LAM + IFN Sequential LAM, LAM+IFN Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours sequential Favours simultaneous


Study or Subgroup


Kansu 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 2.36 (P = 0.02)


Events


67


67


Total


112


112


Events


26


26


Total


65


65


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.50 [1.07, 2.09]


1.50 [1.07, 2.09]


Simultaneous LAM + IFN Sequential LAM, LAM+IFN Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours sequential Favours simultaneous


Study or Subgroup


Kansu 2006


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.57 (P = 0.12)


Events


90


90


Total


112


112


Events


45


45


Total


65


65


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.16 [0.96, 1.40]


1.16 [0.96, 1.40]


Simultaneous LAM + IFN Sequential LAM, LAM+IFN Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100


Favours sequential Favours simultaneous







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 761 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


 


 


 


Figure 569: ALT normalization (24 months). 


 


 


 


Figure 570: Anti HBe seroconversion (24 months). 


 


 


 


Figure 571: Undetectable HBV DNA (<5pg/mL) (24 months). 


 


 


 


Figure 572: Breakthrough HBV DNA (24 months). 
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Figure 573: Anti HBs seroconversion (24 months). 
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G.3.3 Cirrhosis and liver decompensation 


G.3.3.1 Compensated cirrhosis (or advanced fibrosis) - HBeAg positive 


Entecavir versus lamivudine (advanced fibrosis/cirrhosis) 


Figure 574: % of patients with undetectable HBV DNA (<300copies/mL) (assessed at end of 48 
weeks treatment) 


 


Figure 575: Mortality (3 groups combined: HBeAg positive, negative and lamivudine refractory) 


 


 


Lamivudine versus placebo (advanced fibrosis/cirrhosis) 


Figure 576: % of patients with incidence of hepatocellular carcinoma (assessed at end of 48 
weeks treatment) 


 


Figure 577: Mortality (assessed at end of 48 weeks treatment) 
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Figure 578: % of patients with incidence of resistance (assessed at end of 48 weeks treatment) 


 


Figure 579: % of patients with ≥2 points increase in Child-Pugh score (assessed at end of 48 
weeks treatment) 


 


 


G.3.3.2 Compensated cirrhosis (or advanced fibrosis)- HBeAg negative 


Entecavir versus lamivudine (advanced fibrosis/cirrhosis) 


Figure 580: % of patients with undetectable HBV DNA (<300copies/mL) (assessed at end of 48 
weeks treatment) 


 


Figure 581: Mortality (assessed at end of 48 weeks treatment) (3 groups combined: HBeAg 
positive, negative and lamivudine refractory) 
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G.3.3.3 Compensated cirrhosis (or advanced fibrosis)- Lamivudine refractory patients 


Entecavir versus lamivudine (advanced fibrosis/cirrhosis) 


Figure 582: % of patients with undetectable HBV DNA (<300copies/mL) (assessed at end of 48 
weeks treatment) 


 


Figure 583: Mortality (assessed at end of 48 weeks treatment) (3 groups combined: HBeAg 
positive, negative and lamivudine refractory) 


 


 


G.3.3.4 Decompensated cirrhosis – mixed HBeAg populations 


Entecavir versus adefovir (decompensated cirrhosis) 


Figure 584: % of patients with undetectable HBV DNA (assessed at end of 48 weeks treatment) 
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Figure 585: % of patients with Child-Pugh score ≥2 points decrease (assessed at end of 48 
weeks treatment) 


 


Figure 586: Log reduction of HBV DNA (assessed at end of 48 weeks treatment) 


 


Figure 587: Resistance (assessed at end of 48 weeks treatment) 


 


Figure 588: % of patients with incidence of hepatocellular carcinoma (assessed at end of 48 
weeks treatment) 
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Figure 589: Mortality (assessed at end of 48 weeks treatment) 


 


Figure 590: Liver transplantation  


 


Figure 591: MELD score (change from baseline) (assessed at end of 48 weeks treatment) 
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Tenofovir plus Emtricitabine versus tenofovir (decompensated cirrhosis) 


Figure 592: Liver transplantation (assessed at end of 48 weeks treatment) 


 


Figure 593: Mortality (assessed at end of 48 weeks treatment) 


 


Figure 594: Incidence of hepatocellular carcinoma (assessed at end of 48 weeks treatment) 


 


Figure 595: Resistance (assessed at end of 48 weeks treatment) 


 


Figure 596: Log reduction of HBV DNA (assessed at end of 48 weeks treatment) 
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Figure 597: % of patients with undetectable HBV DNA (<400copies/mL) (assessed at end of 48 
weeks treatment) 


 


Figure 598: % of patients with Child-Pugh score≥2 point decrease (assessed at end of 48 weeks 
treatment) 


 


Figure 599: Complications – ascites  


 


Figure 600: Complications - encephalopathy 
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Entecavir versus tenofovir (decompensated cirrhosis) 


Figure 601: Liver transplantation (assessed at end of 48 weeks of treatment) 


 


Figure 602: Mortality (assessed at end of 48 weeks of treatment) 


 


Figure 603: Incidence of hepatocellular carcinoma (assessed at end of 48 weeks of treatment) 


 


Figure 604: Resistance (assessed at end of 48 weeks of treatment) 


 


Figure 605: Log reduction of HBV DNA (assessed at end of 48 weeks of treatment) 
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Figure 606: % of patients with undetectable HBV DNA (<400copies/mL) (assessed at end of 48 
weeks treatment) 


 


Figure 607: % of patients with Child-Pugh score≥2 point decrease (assessed at end of 48 weeks 
treatment) 


 


Figure 608: Complications – ascites (assessed at end of 48 weeks treatment) 


 


Figure 609: Complications – encephalopathy (assessed at end of 48 weeks treatment) 


 


Study or Subgroup


Liaw 2011A


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.23 (P = 0.81)


Events


12


12


Total


16


16


Events


23


23


Total


32


32


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.04 [0.73, 1.49]


1.04 [0.73, 1.49]


Entecavir Tenofovir Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.5 0.7 1 1.5 2
Favours tenofovir Favours entecavir


Study or Subgroup


Liaw 2011A


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.01 (P = 0.31)


Events


5


5


Total


12


12


Events


7


7


Total


27


27


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


1.61 [0.64, 4.05]


1.61 [0.64, 4.05]


Entecavir Tenofovir Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.1 0.2 0.5 1 2 5 10


Favours Entecavir Favours Tenofovir


Study or Subgroup


Liaw 2011A


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 1.09 (P = 0.28)


Events


4


4


Total


16


16


Events


4


4


Total


32


32


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


2.00 [0.57, 6.98]


2.00 [0.57, 6.98]


ETV TDF Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100
Favours ETV Favours TDF


Study or Subgroup


Liaw 2011A


Total (95% CI)


Total events


Heterogeneity: Not applicable


Test for overall effect: Z = 0.36 (P = 0.72)


Events


1


1


Total


16


16


Events


3


3


Total


32


32


Weight


100.0%


100.0%


M-H, Fixed, 95% CI


0.67 [0.08, 5.91]


0.67 [0.08, 5.91]


ETV TDF Risk Ratio Risk Ratio


M-H, Fixed, 95% CI


0.01 0.1 1 10 100
Favours ETV Favours TDF







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 772 of 794 


DRAFT FOR CONSULTATION: Appendices E-G 
Forest plots 


Tenofovir plus emtricitabine versus entecavir (decompensated cirrhosis) 


Figure 610: Liver transplantation (assessed at end of 48 weeks of treatment) 


 


Figure 611: Mortality (assessed at end of 48 weeks of treatment) 


 


Figure 612: Incidence of hepatocellular carcinoma (assessed at end of 48 weeks of treatment) 


 


Figure 613: Resistance (assessed at end of 48 weeks of treatment) 


 


Figure 614: Log reduction of HBV DNA (assessed at end of 48 weeks of treatment) 
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Figure 615: % of patients with undetectable HBV DNA (<400copies/mL) (assessed at end of 48 
weeks treatment) 


 


Figure 616: % of patients with Child-Pugh score≥2 point decrease (assessed at end of 48 weeks 
treatment) 


 


Figure 617: Complications – ascites 


 


Figure 618: Complications – encephalopathy 
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G.3.4.1 Prophylactic entecavir vs. prophylactic lamivudine in HBsAg positive patients 


Lymphoma patients undergoing chemotherapy 


Figure 619: % patients with HBV reactivation at end of treatment – 24 weeks after completion 
of chemotherapy (non-RCT) 


 


Figure 620: % patients with hepatitis at end of treatment – 24 weeks after completion of 
chemotherapy (non-RCT) 


 


Figure 621: % patients with hepatitis due to HBV at end of treatment – 24 weeks after 
completion of chemotherapy (non-RCT) 


 


Figure 622: % patients with hepatic failure (severe) at end of treatment – 24 weeks after 
completion of chemotherapy (non-RCT) 


 


Figure 623: All-cause mortality at end of treatment – 24 weeks after completion of 
chemotherapy (non-RCT) 
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Figure 624: Resistance at end of treatment – 24 weeks after completion of chemotherapy (non-
RCT) 


 


G.3.4.2 Prophylactic lamivudine vs. no prophylactic lamivudine in HBsAg positive patients 


Figure 625: % breast cancer patients undergoing chemotherapy with HBV reactivation at 8 
weeks after completion of chemotherapy (RCT) 


 


Figure 626: % breast cancer patients undergoing chemotherapy with hepatitis at 8 weeks after 
completion of chemotherapy (RCT) 


 


Figure 627: % cancer patients undergoing chemotherapy with hepatitis at 8 weeks after 
completion of immunosuppressive treatment (non-RCTs) 


 


Figure 628: % patients undergoing stem cell (bone marrow) transplantation with hepatitis at 
52 weeks after completion of immunosuppressive treatment (non-RCTs) 
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Figure 629: All-cause mortality in breast cancer patients undergoing chemotherapy at 8 weeks 
after completion of chemotherapy (RCT) 


 


Figure 630: All-cause mortality, in cancer patients undergoing chemotherapy at 8 weeks after 
completion of immunosuppressive treatment (non-RCTs) 


 


Figure 631: All-cause mortality, in patients undergoing stem cell (bone marrow) 
transplantation at 24 and 52 weeks after completion of immunosuppressive treatment 
(non-RCTs) 


 


Figure 632: % breast cancer patients undergoing chemotherapy with hepatitis due to HBV at 8 
weeks after completion of chemotherapy (RCT) 


 


Figure 633: % cancer patients undergoing chemotherapy with hepatitis due to HBV at 8 weeks 
after completion of immunosuppressive treatment (non-RCTs) 
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Figure 634: % patients undergoing stem cell (bone marrow) transplantation with hepatitis due 
to HBV at 24 and 52 weeks after completion of immunosuppressive treatment (non-
RCTs) 


 


Figure 635: Mortality due to HBV reactivation in breast cancer patients undergoing 
chemotherapy at 8 weeks after completion of chemotherapy (RCT) 


 


Figure 636: Mortality due to HBV reactivation, in cancer patients undergoing chemotherapy at 
8 weeks after completion of immunosuppressive treatment (non-RCTs) 


 


Figure 637: Mortality due to HBV reactivation, in patients undergoing stem cell (bone marrow) 
transplantation at 24 and 52 weeks after completion of immunosuppressive treatment 
(non-RCTs) 


 


Figure 638: Resistance in cancer patients undergoing chemotherapy (monitored at least 12 
weeks after completion of immunosuppressive treatment) (non-RCTs) 
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Figure 639: Resistance in patients undergoing stem cell (bone marrow) transplantation at 24 
weeks after completion of immunosuppressive treatment (non-RCT) 


 


G.3.4.3 Prophylactic lamivudine vs. preemptive lamivudine (start LAM when there was HBV reactivation, 
after starting immunosuppressive therapy) in HBsAg positive patients 


Figure 640: % cancer patients (lymphoma and HBV related hepatocellular carcinoma) 
undergoing chemotherapy (including transarterial chemo-lipiolisation) with HBV 
reactivation at minimum 6 weeks to 52 weeks after completion of 
chemotherapy/immunosuppressive therapy 


 


Figure 641: % HBV related hepatocellular carcinoma patients undergoing transarterial chemo-
lipiolisation with hepatitis at 52 weeks after completion of immunosuppressive therapy 


 


Figure 642: All-cause mortality in cancer patients (lymphoma and HBV related hepatocellular 
carcinoma) undergoing chemotherapy (including transarterial chemo-lipiolisation) at 
minimum 6 weeks to 52 weeks after completion of chemotherapy/immunosuppressive 
therapy 
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Figure 643: % cancer patients (lymphoma and HBV related hepatocellular carcinoma) 
undergoing chemotherapy (including transarterial chemo-lipiolisation) with hepatitis 
due to HBV at minimum 6 weeks to 52 weeks after completion of 
chemotherapy/immunosuppressive therapy 


 


Figure 644: % lymphoma patients undergoing chemotherapy with hepatic failure at minimum 6 
weeks after completion of chemotherapy 


 


Figure 645: Mortality due to HBV reactivation/hepatitis/hepatic failure, in cancer patients 
(lymphoma and HBV related hepatocellular carcinoma) undergoing chemotherapy 
(including transarterial chemo-lipiolisation) at minimum 6 weeks to 52 weeks after 
completion of chemotherapy/immunosuppressive therapy 


 


Figure 646: % HBV related hepatocellular carcinoma patients undergoing transarterial chemo-
lipiolisation patients with hepatic decompensation at 52 weeks after completion of 
immunosuppressive therapy 
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Figure 647: % HBV related hepatocellular carcinoma patients undergoing transarterial chemo-
lipiolisation patients with hepatic decompensation due to HBV reactivation at 52 weeks 
after completion of immunosuppressive therapy 


 


G.3.4.4 Prophylactic lamivudine vs. therapeutic lamivudine (start LAM only when there was elevation of 
ALT (hepatitis) and continued until hepatitis resolved, after starting immunosuppressive therapy) 
in HBsAg positive patients 


Figure 648: % non-hodgkin’s lymphoma patients undergoing chemotherapy with HBV 
reactivation, during lamivudine treatment 


 


Figure 649: % non-hodgkin’s lymphoma patients undergoing chemotherapy with hepatitis 
during lamivudine treatment 
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Figure 650: % non-hodgkin’s lymphoma patients undergoing chemotherapy with hepatitis due 
to HBV during lamivudine treatment 


 


Figure 651: % non-hodgkin’s lymphoma patients undergoing chemotherapy with HBV 
reactivation, at 52 weeks of ending chemotherapy 


 


Figure 652: % non-hodgkin’s lymphoma patients undergoing chemotherapy with hepatitis at 
52 weeks of ending chemotherapy 
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Figure 653: % non-hodgkin’s lymphoma patients undergoing chemotherapy with hepatitis due 
to HBV at 52 weeks of ending chemotherapy 


 


Figure 654: Mortality due to HBV reactivation/hepatitis/hepatic failure, in non-hodgkin’s 
lymphoma patients undergoing chemotherapy at 52 weeks of ending chemotherapy 
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Figure 655: Resistance in non-hodgkin’s lymphoma patients undergoing chemotherapy at 52 
weeks of ending chemotherapy 


 


 


 


G.3.4.5 Comparison of pre-emptive lamivudine therapy (starting lamivudine only when there was HBV 
DNA and/or ALT elevation and/or significant hepatitis after starting immunosuppressive therapy) 
versus no therapy, according to causes of immunosuppression 


Figure 656: Overall mortality , in kidney allograft recipients undergoing chemotherapy (end of 
follow up- mean 82 (SD 58)  months after transplantation) 


 


Figure 657: Mortality due to liver complications , in kidney allograft recipients undergoing 
chemotherapy (end of follow up- mean 82 (SD 58)  months after transplantation) 
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G.3.5 Pregnant women 


G.3.5.1 Comparison of lamivudine (vaccine+ HBIG) versus placebo (vaccine+ HBIG) 


Figure 658: HBsAg seropositivity at birth (newborns) 


 


Figure 659: HBsAg seropositivity at birth (newborns) (OBS) 


 


Figure 660: HBsAg seropositivity at 1 month (newborns) (OBS) 


 


Figure 661: HBsAg seropositivity at week 12 (infants) 


 


Figure 662: HBsAg seropositivity at week 28 (infants) 
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Figure 663: HBsAg seropositivity at week 52 (infants) 


 


Figure 664: HBsAg seropositivity at week 52 (infants) (OBS) 


 


Figure 665: HBV DNA positivity at birth (newborns) 


 


Figure 666: HBV DNA positivity at 1 month (newborns) (OBS) 


 


Figure 667: HBV DNA positivity at week 12 (infants) 
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Figure 668: HBV DNA positivity at week 28 (infants) 


 


Figure 669: HBV DNA positivity at week 52 (infants) 


 


Figure 670: HBV DNA positivity at 12 months (infants) (OBS) 


 


Figure 671: Maternal undetectable HBV DNA (before delivery) (OBS) 


 


Figure 672: Maternal log HBV DNA (before delivery) (OBS) 
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Figure 673: Infants adverse events 


 


Figure 674: Infants serious adverse events 


 


Figure 675: Maternal serious adverse events 


 


Figure 676: Maternal adverse events 


 


Figure 677: postpartum haemorrhage (OBS) 
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Figure 678: caesarean section (OBS) 


 


Figure 679: preterm birth (OBS) 


 


Figure 680: neonatal asphyxia (OBS) 


 


Figure 681: malformation (OBS) 


 


 


 


 


G.3.5.2 Comparison of lamivudine (no vaccine) versus HBIG (no vaccine) 


Figure 682: HBsAg seropositivity at birth (newborns) 
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Figure 683: HBeAg seropositivity at birth (newborns) 


 


Figure 684: HBV DNA positivity at birth (newborns) 


 


Figure 685: maternal HBV DNA reduction (after admin of agents) 


 


 


G.3.5.3 Comparison of lamividine (no vaccine) versus no therapy (no vaccine) 


Figure 686: HBsAg seropositivity at birth (newborns) 


 


Figure 687: HBeAg seropositivity at birth (newborns) 
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Figure 688: HBV DNA positivity at birth (newborns) 


 


Figure 689: maternal HBV DNA reduction (after administration of agents) 


 


 


G.3.5.4 Comparison of telbivudine (vaccine+ HBIG) versus no therapy (vaccine+ HBIG) 


 


Figure 690: HBsAg positivity at birth (newborns) 


 


Figure 691: HBeAg positivity at birth (newborns) 


 


Figure 692: HBV DNA positivity at birth (newborns) 
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Figure 693: HBsAg positivity at week 28 (infants) 


  


Figure 694: HBeAg positivity at week 28 (infants) 


 


Figure 695: HBV DNA positivity at week 28 (infants) 


 


Figure 696: pneumonia (infants) 


 


Figure 697: low birth weight 
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Figure 698: maternal undetectable HBV DNA (<500 copies/ml) 


 


Figure 699: adverse events (mothers) 


 


Figure 700: caesarean section 


 


 


G.4 Surveillance 


 


G.4.1 6 monthly vs. 12 monthly intervals of HCC surveillance 
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Figure 702: % patients with solitary hepatocellular carcinoma ≤3cm (sensitivity analysis 
including studies with at least 2/3 hepatitis B patients) 


 


Figure 703: % patients with solitary hepatocellular carcinoma ≤3cm (sensitivity analysis 
including studies with a small proportion of hepatitis B patients) 


 


G.4.2 6 monthly versus 3 monthly intervals of HCC surveillance 


Figure 704: % patients with hepatocellular carcinoma (median of 47 months) (randomised 
study) 


 


Figure 705: Mortality (median of 47 months) (randomised study) 


 


Figure 706: Mortality from liver failure (median of 47 months) (randomised study) 
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Figure 707: Mortality from hepatocellular carcinoma (median of 47 months) (randomised 
study) 


 


G.4.3 4 monthly versus 12 monthly intervals of HCC surveillance 


Figure 708: % patients with hepatocellular carcinoma (4 years follow up) (prospective study) 
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Appendix H: Cost-effectiveness analysis – 
Antiviral therapy for decompensated HBV 
cirrhosis 


H.1 Introduction 
Hepatitis B is a leading cause of cirrhosis and hepatocellular carcinoma (HCC). Over 5 
years, cirrhotic patients have a 15% - 20% probability of decompensation. From this 
progressive state, prognosis is poor; 5 year survival of people with decompensated cirrhosis 
is only 14% to 35%.  
Treatment with interferon is contraindicated in this population. Current approved 
nucleos(t)ide treatments include: lamivudine, adefovir, entecavir, tenofovir and a combination 
of emtricitabine and tenofovir (Tenofovir + emtricitabine). A major limitation of nucleos(t)ide 
analogues is the selection of HBV resistant variants, which can lead to a rebound in HBV 
replication and exacerbation of HBV-related disease. Antiviral resistance is now considered 
the single most important factor in treatment failure in CHB. The same HBV polymerase 
gene variants that mediate HBV resistance are known to confer cross-resistance to other 
nucleos(t)ides.  
In cases of resistance, an appropriate rescue therapy should be initiated. This may mean 
that the patient is switched to a complimentary drug with a high barrier to resistance. A 
relatively recent concept in the management of antiviral resistance is the superiority of add-
on therapy rather than switching as a means of preventing the development of subsequent 
multidrug resistant isolates. Which initial and rescue therapy, and whether rescue therapy 
should be given alone or in combination, is an issue of considerable uncertainty. Each 
alternative is associated with different benefits, side effects and costs.  
Currently, the results of two randomised controlled trials in people with decompensated 
cirrhosis due to CHB have been reported (Liaw 201151 and Liaw 2011A52). Together they 
show that Tenofovir + emtricitabine is the most effective treatment for reducing mortality and 
progression to HCC, but the least effective at preventing progression to liver transplant. 
Tenofovir is the next most effective at reducing mortality, but less effective than entecavir at 
reducing progression to HCC and liver transplant. These results were reported over 48 
weeks. What the overall impact of these effects is on the disease progression and quality of 
life, and whether the increased cost of Tenofovir + emtricitabine is represents a cost effective 
of NHS resources, remains to be determined. The aim of this analysis was to evaluate the 
cost-effectiveness of antiviral treatment in people with decompensated cirrhosis.  
 


H.2 Methods 


H.2.1 Model overview  


H.2.1.1 Population 
The model evaluated a hypothetical cohort of people with decompensated cirrhosis due to 
CHB. In accordance with the studies used to inform evidence of effectiveness (Table 7), the 
cohort had an average age of 52, 78% male, and 47% were HBeAg positive.  Approximately 
38% of the population had been previously exposed to lamivudine and 21% had previous 
adefovir exposure, this was important due to the presence of resistance. 


H.2.1.2 Comparators 
Patients entering the model received one of ten interventional strategies (Table 2). Interferon 
was not included as a comparator as it is contraindicated in people with cirrhosis. Lamivudine 
was not included because no randomised evidence of its effectiveness in this population was 
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identified by the systematic review. There are several factors which influence the selection of 
appropriate second line treatment options. Based on in vitro and in vivo studies, it is well 
recognised that resistance to lamivudine confers cross-resistance to other L-nucleosides and 
reduces sensitivity to entecavir (Table 1). Conversely, mutants that are resistant to adefovir 
generally remain sensitive to L-nucleosides and entecavir (Table 1). When patients are 
treated sequentially with drugs that have overlapping resistance profiles, the second therapy 
is not only less effective, but may also lead to the selection of multidrug resistance.92 Another 
factor guiding the selection of appropriate treatment alternatives is that certain drugs may 
cause renal toxicity when used in combination. Therefore, all sequences and combinations of 
treatments other than those in which patients would be resistant to the second-line agent 
before starting treatment or would be at risk of toxicity were included in the analysis. A list all 
included treatment sequences is presented in Table 2. Table 3 includes a list of all excluded 
comparators, along with the reason for its exclusion.  


Table 1: Antiviral cross resistance in CHB – From Zoulim 201292 and Zoulim & 
Locarnini 200991 


Pathway Amino acid substitution  LMV ETV ADV TFV 


 Wild type S S S S 


L-nucleoside (LMV) M204I/V R I S S 


Acyclic phosphate (ADV) N236T S S R I 


Shared (LMV, ADV) A181T/V R S R I 


Double (ADV, TFV) A181T/V + N236T R S R R 


D-Cyclopentane (ETV)  L180M + M204V/I ± I169 ± T184  R R S S 


I = intermediate sensitivity; R = resistant; S = sensitive. Telbivudine has been omitted from the original table as it 
is not a comparator in our model (as per TA 154).  


Table 2: Comparators included in the model 


  


1 No treatment 


2 Adefovir → Tenofovir  


3 Adefovir → Entecavir  


4 Adefovir → Tenofovir + Emtricitabine  


5 Entecavir → Adefovir 


6 Entecavir → Tenofovir 


7 Entecavir → Entecavir + Tenofovir  


8 Entecavir → Tenofovir + Emtricitabine  


9 Tenofovir → Entecavir 


10 Tenofovir + Emtricitabine → Entecavir  


 


Table 3: Excluded comparators  


# Sequential drug therapy (add-on or monotherapy) 
Reason for 
exclusion  


1  Tenofovir → Adefovir  Cross resistant * 


2  Adefovir → Adefovir + Tenofovir Toxic 


3  Tenofovir → Tenofovir + Adefovir Toxic 


4  Entecavir → Entecavir + Adefovir Cross resistant 


* Although Tenofovir resistance has not been described, the GDG considered these to be instances of likely cross 
resistance because Adefovir is from the same group of drugs.  
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H.2.1.3 Time horizon, perspective, discount rates used 
The analysis was undertaken from the perspective of the NHS and personal social services, 
in accordance with NICE guidelines methodology.63 relevant costs consisted of the cost of 
each antiviral drug, monitoring during therapy, and costs associated with progressive liver 
disease.  All costs are reported in 2010/11 British pounds. The primary measure of outcome 
is the quality-adjusted life-year (QALY).  The model was evaluated over a lifetime horizon 
with both costs and QALYs discounted at a rate of 3.5% per year.  Alternative discount rates 
of 1.5% for QALYs and 3.5% for costs were explored in sensitivity analysis. 


H.2.2 Approach to modelling and model structure 
A Markov model was developed using TreeAge Pro 2009 81 to illustrate the varying stages of 
disease severity associated with cirrhosis due to CHB. Patients entered the model with 
decompensated cirrhosis and could transition between states according to the model 
structure defined in Figure 1: Markov State diagram 
.   Baseline transition rates between each health state were based on models reported by 
Dakin 201016, Wong 20185, Shepherd 200676, and Kanwal 200639, and validated by the GDG.  
Patients entering the model received one of the Nucleoside Analogues treatment strategies 
described in Table 2. Data used to inform treatment effects on transitions from 
decompensated cirrhosis to death, liver transplant and HCC was collected from the 
systematic clinical review. Progression from compensated to decompensated was assumed 
to be irreversible without treatment, but occurred at a constant background rate with 
treatment (see section H.2.3.3).  
Previous exposure to lamivudine (LAM) and adefovir (ADV) therapy was reported by the 
papers included in the clinical review (Table 7). 35% of the baseline cohort was reported to 
be LAM resistant. ADV resistance was not reported; based on the proportion of people with 
previous ADV exposure, it was assumed that 20% of the cohort were ADV resistant.  In order 
to account for heterogeneous resistance profiles within the baseline population cohort, 
patients with LAM resistance who were assigned to a strategy in which entecavir was the first 
line therapy were directed to the second line therapy of that strategy. For example, 35% of 
the cohort entering treatment strategy 6 was prescribed tenofovir rather than entecavir as a 
first line therapy. Likewise, patients with previous ADV resistance entering strategies in which 
ADV or TDV was the first line therapy were directly assigned to second line treatment.  
If patients developed resistance to the second line therapy, they were assumed to continue 
to accrue the cost of the drug, but not the benefit. In cases where nucleos(t)ides were used 
in combination, it was assumed that the probability of disease progression was equal to that 
of the most effective component of that combination but the cost remains as the combined 
cost of the two drugs. Resistance and withdrawal were assumed to be equivalent to the 
lowest rate of the two drugs.  


Figure 1: Markov State diagram 
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Source/Note: Markov state diagram. Patients entered the model with decompensated cirrhosis. During each 1 
year cycle through the model, patients either remained in their assigned health state (recursive arrow) or 
progressed to a new health state (straight arrow). Patients with compensated cirrhosis could develop 
decompensated cirrhosis (including variceal haemorrhage, ascites, or encephalopathy). Patients with 
decompensated cirrhosis could then return to compensated cirrhosis and decompensate a second time. This 
subsequent rate of decompensation was higher than the initial rate.  Hepatocellular carcinoma could develop at 
either stage of cirrhosis. Patients with either decompensated cirrhosis or hepatocellular carcinoma were eligible to 
receive liver transplantation. Patients receiving liver transplant remained in that state, called ‘post liver transplant’ 
in all years subsequent to the year in which the transplant took place, from which the only transition was death.  


 


H.2.2.1 Uncertainty 
The model was built probabilistically to take account of the uncertainty surrounding each 
input parameter. In order to characterise uncertainty, a probability distribution was defined for 
each parameter based on error estimates from the data sources (e.g. standard errors or 
confidence intervals). The way in which distributions are defined reflects the nature of the 
data (Table 4). When the model was run, a value for each input was randomly selected from 
its respective distribution. The model was run repeatedly (10 000 times) to obtain mean cost 
and QALY values.  
Various sensitivity analyses were also undertaken to test the robustness of model 
assumptions and data sources. In these analyses, one or more inputs were changed and the 
analysis was rerun in order to evaluate the impact of these changes on the results of the 
model. 


Table 4: Distributions used in probabilistic cost-utility analysis 


Parameter  
Type of 
distribution  


Properties 
of 
distribution Parameters for the distributions 


Relative risk & 
odds ratios 


Lognormal Bound at 
zero 


Log mean (LM) = Ln(RR) 


Log standard deviation (LSD) = Ln(Upper CI – 
Lower CI)  


Compensated 
Cirrhosis


Decompensated 
Cirrhosis


HCC
Liver 


Transplant


Death
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Parameter  
Type of 
distribution  


Properties 
of 
distribution Parameters for the distributions 


                                                                    1.96 x 
2 


Compliance to 
exercise 
(based on 
expert opinion)  


Triangular  Minimum, 
mode, and 
maximum 
values 


Min = minimum value 


Likeliest = mean 


Max = maximum value  


 


Costs Gamma  Bound 
between zero 
and infinity  


α = (mean/standard error of the mean)
2
 


γ = mean/standard error of the mean
2
 


Probabilities 
(& mean 
baseline utility) 


Beta  Bound 
between zero 
and one  


α = events 


β = sample size - α 


 


 


H.2.3 Model inputs 


H.2.3.1 Summary table of model inputs  
Model inputs were based on clinical evidence identified in the systematic review undertaken 
for the guideline, supplemented by additional data sources as required. Model inputs were 
validated with clinical members of the GDG. A summary of the model inputs used in the 
base-case (primary) analysis is provided in Table 5 below. More details about sources, 
calculations, and rationale for selection can be found in the sections following this summary 
table. 


Table 5: Summary of base-case model inputs 


Input Data Source 


Comparators 1. No treatment 


2. Adefovir → Tenofovir  


3. Adefovir → Entecavir  


4. Adefovir → Tenofovir + 
Emtricitabine  


5. Entecavir → Adefovir 


6. Entecavir → Tenofovir 


7. Entecavir → Entecavir + Tenofovir  


9. Entecavir → Tenofovir + 
Emtricitabine  


10. Tenofovir → Entecavir 


11. Tenofovir + Emtricitabine → 
Entecavir 


Based on comparators 
included in clinical trials 
identified in the 
systematic review  


Population People with decompensated cirrhosis 
due to CHB who are suitable for 
antiviral therapy 


GDG consensus  


Subgroups None  


Initial cohort settings Age: 52 


Male: 78%  


HBeAg positive: 47% 


Previous LAM exposure: 38%
¥
 


Baseline LAM resistance: 35%
¥
 


Previous ADV exposure: 21%
¥
 


Baseline ADV resistance: 5%
Δ
 


The average age, sex, 
and % of HBeAg positive 
patients have been taken 
from the averages in the 
clinical review. 
¥
 Simple weighed average 


across included RCTs  
Δ 


Assumed based on 
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Input Data Source 


known  rates of resistance 
and previous ADV 
exposure 


Perspective NHS and PSSRU NICE reference case
64


 


Time horizon Lifetime NICE reference case
64


 


Discount rate Costs: 3.5%  


QALYs: 3.5% 


NICE reference case
64


 


(a) Example note – use cross referencing 


Table 6: Overview of parameters and parameter distributions used in the model  


Parameter description 


Point 
estimat
e 


Probability 
distributio
n 


Distribution 
parameters 


Baseline Risk 


Compensated cirrhosis to HCC 2.3%  Beta α = 7.339986 


β = 307.1532 


Compensated cirrhosis to decompensated 
cirrhosis (no treatment) 


5.0%  Beta α = 6.889372 


β = 130.8981 


Decompensated cirrhosis to compensated 
cirrhosis (no treatment)  


0.0%  Fixed  Not relevant  


Decompensated cirrhosis to HCC 2.9%  Beta α = 4.354499 


β = 147.4874 


Decompensated cirrhosis to LT 1.6% Beta  α = 0.064327 


β = 3.956082 


HCC to liver transplant  1.6%  Beta  α = 4.124434 


β = 253.6527 


Relative treatment effects  


Relative risk of progressing from decompensated cirrhosis to HCC (48 weeks) 


Adefovir vs. Entecavir 3.20 Lognormal LM = 0.966860 


LSD = 0.626563 


Entecavir vs. Tenofovir + emtricitabine 3.73 Lognormal LM = 0.242821 


LSD = 1.465324 


Tenofovir + Emtricitabine vs. Tenofovir  0.63 Lognormal LM = -0.818807 


LSD = 0.835229 


Relative risk of progressing from decompensated cirrhosis to LT (48 weeks) 


Adefovir vs. Entecavir 0.58 Lognormal LM = -0.597668 


LSD = 0.325394 


Entecavir vs. Tenofovir + emtricitabine 0.40 Lognormal LM = -1.830292 


LSD = 1.352036 


Tenofovir + Emtricitabine vs. Tenofovir  3.70 Lognormal LM = 0.679801 


LSD = 1.122081 


Relative risk of progressing from decompensated cirrhosis to mortality (48 weeks) 


Adefovir vs. Entecavir 0.69 Lognormal LM = -0.394949 


LSD = 0.218568 


Entecavir vs. Tenofovir + Emtricitabine 0.40 Lognormal LM = -1.378493 


LSD = 0.961459 


Tenofovir + Emtricitabine vs. Tenofovir  1.25 Lognormal LM = -0.246983 


LSD = 0.969666 


Annual rates of resistance – HBeAg positive treatment naïve  
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Parameter description 


Point 
estimat
e 


Probability 
distributio
n 


Distribution 
parameters 


Adefovir    


1
st
 year 0.0% Beta α = 0 


β = 106 


2
nd


 year 3.8% Beta α = 4.028 


β = 101.972 


3
rd


 year 5.7% Beta α = 6.042 


β = 99.958 


4
th
 year   16.2% Beta α = 17.172 


β = 88.828 


5
th
 year  16.2% Beta α = 17.172 


β = 88.828 


Entecavir    


1
st
 year 0.2% Beta α = 1.326 


β = 661.674 


2
nd


 year 0.3% Beta α = 0.834 


β = 277.166 


3
rd


 year 0.7% Beta α = 1.043 


β = 147.95 


4
th
 year   0.0% Beta α = 0 


β = 108 


5
th
 year  0.0% Beta α = 0 


β = 108 


Tenofovir    


1
st
 year 0.0% Beta α = 0 


β = 176 


2
nd


 year 0.0% Beta α = 0 


β = 176 


3
rd


 year 0.0% Beta α = 0 


β = 176 


4
th
 year   0.0% Beta α = 0 


β = 176 


5
th
 year  0.0% Beta α = 0 


β = 176 


Annual rates of resistance – HBeAg negative treatment naïve 


Adefovir    


1
st
 year 0.0% Beta α = 0 


β = 70 


2
nd


 year 2.5% Beta α = 1.75 


β = 68.25 


3
rd


 year 3.4% Beta α = 2.38 


β = 67.62 


4
th
 year   12.1% Beta α = 8.47 


β = 61.53 


5
th
 year  12.1% Beta α = 8.47 


β = 61.53 


Entecavir    
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Parameter description 


Point 
estimat
e 


Probability 
distributio
n 


Distribution 
parameters 


1
st
 year 0.0% Beta α = 0 


β = 222 


2
nd


 year 0.0% Beta α = 0 


β =222 


3
rd


 year 1.2% Beta α = 2.664 


β = 219.336 


4
th
 year   0.0% Beta α = 0 


β =108 


5
th
 year  0.0% Beta α = 0 


β =108 


Tenofovir    


1
st
 year 0.0% Beta α = 0 


β = 250 


2
nd


 year 0.0% Beta α = 0 


β = 250 


3
rd


 year 0.0% Beta α = 0 


β = 250 


4
th
 year   0.0% Beta α = 0 


β = 250 


5
th
 year  0.0% Beta α = 0 


β = 250 


Cost (£) 


Annual antiviral cost     


No treatment £0 Fixed Not relevant 


Adefovir £3, 610  Fixed Not relevant 


Entecavir £4, 420  Fixed Not relevant 


Tenofovir £2, 925  Fixed Not relevant 


Tenofovir + Emtricitabine £5, 092 Fixed  Not relevant 


Cost of progressive liver disease     


Compensated cirrhosis  £2,235 Gamma α = 61.06931 


β = 36.59776 


Decompensated cirrhosis £8,930 Gamma α = 61.25360 


β = 145.7873 


Hepatocellular carcinoma £9,427 Gamma α = 61.30474 


β = 153.7728 


Liver transplantation £47,737 Gamma α = 61.28235 


β = 778.9682 


First year post liver transplant £16,357 Gamma α = 61.30987 


β = 266.7923 


Post liver transplant £10,210 Gamma α = 61.21114 


β = 166.7997 
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H.2.3.2 Initial cohort settings 
As in the studies included in the clinical review, the baseline cohort population included both 
HBeAg positive (47%) and HBeAg negative patients (53%). Because the studies included in 
the clinical review did not report data separately for each patient population, it was not 
possible to assess cost-effectiveness based on HBeAg status. As described by Liaw 2011 
and Liaw 2011A, the population had an average age of 52 years and was 78% male.  
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Table 7: Total average baseline patient characteristics of included studies  


Study N Age Male  HBeAg 
positive  


Baseline 
HBV DNA 
(log10 


copies/mL
) 


MEL
D 
scor
e  


Prior 
LAM  


LAM 
resis
t.  


Prior 
ADV 


ADV 
resist. 


Dose (per day) 


LAM ADV ETV TDF TDF+FT
C 


Liaw 2011
51


 19
1 


52 74% 54%  7.83  16.2 38% 35%  NR NR   10mg 1mg   


Liaw 2011A
52


 11
2 


52* 84%  35% 5.98 11.7 39%  NR 21%  NR   0.5mg  
or 1mg  


300mg 300mg 
+ 
200mg 


Weighted 
average  


30
3 


52 78%  47% 7.15 14.5 38%  35% 21% NR      


*Median ages of 52, 54, and 50 were reported per treatment group. An average age of 52 was assumed 


 
Table 8:      Baseline patient characteristics by trial arm  


 Liaw 2011
51


 Liaw 2011A
52


 


 ETV (1.0 mg) ADV (10 mg) TDV (300 mg) FTC/TDV (300 + 200 
mg) 


ETV (0.5 or 1.0 mg 


N 100 91 45 45 22 


Age 51  53  52 50 54 


Male   78% 70% 82% 89% 77% 


HBeAg positive  54% 55% 31% 40% 32% 


Baseline HBV DNA 
(log10 copies/mL) 


7.53 8.16 5.70 6.28 5.93 


ALT 99 (mean U/L) 100 (mean U/L) 48 (median I/U) 54 (median I/U) 52 (median I/U) 


MELD score 17.1 15.3 11.0 13.0 10.5 


Prior LAM exposure 39% 37% 42% 38% 36% 


LAM resistance 36% 33% NR NR NR 


Prior ADV exposure NR NR 20% 22% 23% 


ADV resistance NR NR NR NR NR 
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H.2.3.3 Baseline event rates 
The baseline transition probabilities were extracted from the hepatitis B literature and checked 
for quality by the GDG and the technical team using quality checklists. The transition 
probabilities inform the transitions between health states in the Markov model. The treatments 
effects are multiplied by these baseline transition probabilities to give the transition probabilities 
associated with a treatment. Therefore it is essential that these transitions are representative of 
the specificities of the disease under study. The baseline event rates (or transition probabilities) 
can be found in Table 9. The structure of the model is given in Figure 2 where the numbers 
beside each of the arrows represents a particular transition given in the table. 


Figure 2: Transition probability diagram  


 
 
 
 
 
 
 
 


Compensated 
Cirrhosis 


Decompensated 
Cirrhosis 


HCC 
Liver 


Transplant 


Death 


1 


4 5 


6 


2 3 
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Table 9: Baseline (natural history) transition probabilities for people with compensated CHB 


Transitio
n  (Figure 
2) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


1  Compensated cirrhosis to Hepatocellular 
Carcinoma (HCC) 


2.3%  1.0% to 4.3% Among people with CHB and cirrhosis, the annual probability 
of developing HCC ranges from 0.2% to 7.8% 


86
. The REVEAL 


study
10


 found that compared to people with HBV DNA of less 
than 300c/ml, the hazard ratio (HR) of developing HCC was 
21.8 (95% CI 14.9 to 32.0) for people with liver cirrhosis. This 
transition probability was calculated by multiplying this HR by 
the annual rate of HCC calculated for transition 15 in a 
probabilistic simulation


¥
. The resulting value is similar to the 


value used by Dakin 2010
16


 that and Wong 1995
86


  (mean 
2.4%, 95% CI 0.0% to 8.0%. According to the systematic 
review and meta-analysis by Singal 2011


77
, the probability of 


developing HCC is the same for people with HBV DNA 
positive CC as for those with HBV DNA negative CC. This is 
the same assumption made by Dakin 2010.  


2  Compensated cirrhosis to decompensated 
cirrhosis (no treatment) 


5.0%  2.3% to 9.5% Wong 1995
86


 report that the annual probability that people with 
cirrhosis will experience hepatic decompensation ranges from 
3.8% to 9.5%. The value used to inform this transition 
probability was obtained from Dakin 2010


16
 based on studies 


by Crowley 2002
13


, Crowley 2000
14


, Lavanchy 2004
48


, 
Fattovitch 1995


26
, Liaw 1987


54
. This value is similar to that 


used by Wong 1995
86


  of 5.9% and attributed to a study by 
Fattovich 1993


25
. According to this study, neither the presence 


of HBV DNA nor HBeAg predicted the development of 
decompensation. Therefore, the same probability was applied 
to people with HBV DNA negative CC and HBeAg negative 
CHB.   


3  Decompensated cirrhosis to compensated 
cirrhosis (no treatment)  


0.0% 0.0% to 0.0% This value was based on the assumption by Dakin 2010
16


 that 
this transition was not permitted as none of the reviewed 
literature reported patients who had recovered from DC 
without treatment. 


4  Decompensated cirrhosis to HCC 2.9% 1.0% to 6.2% A recent systematic review of the incidence of HCC in CHB 
found that in 12 studies providing data on the incidence of 
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Transitio
n  (Figure 
2) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


HCC in relation to the severity of cirrhosis, HCC was 
diagnosed in 78 of 779 people with compensated and 18 of 
148 people with decompensated cirrhosis. The resulting odds 
ratio (OR 1.24, 95% CI 0.72 to 2.15) was multiplied by the 
probability of transition 1 using probabilistic simulation


¥
. Note 


that this calculation is in contrast to the findings by Singal 
2011


77
, and the assumption by Dakin 2010


16
 and Wong 


1995
86


; that people with decompensated cirrhosis have the 
same probability of developing HCC as people with 
compensated cirrhosis. 


5  Decompensated cirrhosis to liver transplant 1.6% 0.0% to 20.0% According to Dakin 2010
16


, data from the UK National 
Transplant Database (UK Transplant 2002)


65
 suggests that 


approximately 25 liver transplants are conducted in the UK 
every year for CHB. If it is assumed that liver transplantation is 
only conducted on patients with CHB if they have HCC or DC, 
then 1.4% of people with CHB would be indicated for 
transplantation, based on the London clinical audit. If the total 
prevalence of CHB in the UK is 0.3% (DoH 2010)


9
 and 65% of 


people with CHB are diagnosed (32,33), there are around 115, 
500 people in the UK with diagnosed CHB, of whom around 
1600 (1.4%) would have HCC or DC and be indicated for 
transplant. This suggests that the chance of any one patient 
with DC of HCC undergoing liver transplant in any given year 
is 1.55%. Minimum assumes no liver transplants are 
conducted for decompensated cirrhosis. Maximum is expert 
opinion). 


6  HCC to liver transplant  1.6% 0.0% to 3.1% This figure was based on the assumption by Dakin 2010
16


 that 
the risk of liver transplant from HCC is equal to that from DC; 
the minimum value assumes that no liver transplants are 
conducted for HCC and the maximum was arbitrarily chosen to 
be twice the mean value.  
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Table 10: On treatment probability (replaces natural history probabilities for all patients on antiviral treatment)  


Transitio
n  (Figure 
2) Parameter description 


Mean 
probability   


95% 
Confidence 
Interval Source  


2 Compensated cirrhosis to decompensated 
cirrhosis 


1.4%  0.8% to 2.0%  This value was informed by the analysis by Dakin 2010
16


, 
who calculated this probability based on a pooled analysis of 
3 studies of cirrhotic patients receiving lamivudine and/or 
adefovir (Oo 2012 


66
,  Lampertico 2006


45
, Liaw 2004


53
.  


3 Decompensated cirrhosis to compensated 
cirrhosis (first year only; subsequent years = 
0%) 


13.6%  10.5% to 
16.6%  


This value was informed by the analysis by Dakin 2010
16


, 
who reported that the study by Schiff 2003


75
 found that 21 of 


128 patients with decompensated cirrhosis receiving LAM + 
ADF no longer needed liver transplantation and contradictory 
findings by Ooga 2004 that no patients improved from Child 
Pugh B/C to A. The probability reported by Dakin 2010


16
 was 


based on a weighted average rate from these two studies.  
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H.2.3.4 Mortality 
Data on total mortality were applied to people in decompensated cirrhosis, compensated 
cirrhosis, HCC, liver transplant and post liver transplant health states (Table 11). The effect 
of treatment on mortality in patients with decompensated cirrhosis was applied based on 
data included in the systematic clinical review (see section H.2.3.5). Nucleos(t)ides were 
conservatively assumed to have no effect on mortality in patients with compensated 
cirrhosis, HCC, or liver transplant.  


Table 11: Total annual mortality associated with each health state 


Transitio
n  Health state  


Mean 
value  Range  Source  


A CC 3.7% 3.0% to 4.4% The five year mortality rate in people with 
CHB and compensated cirrhosis reported to 
range from 14% to 20%


24
. This is 


equivalent to an annual probability of 3.0% 
to 4.4%. The mean value was calculated 
based on this reported range.  


B DC 15.6% 11.9% to 
20.3% 


The five year mortality rate in people with 
decompensated cirrhosis was reported to 
be 45 out of 53 people. This is equivalent to 
an annual probability of 15.6% and a 95% 
CI of 11.9% to 20.3%


24
.  


C HCC  56% 


 


43% to 99% The mean value was informed by a report 
from the Surveillance, Epidemiology and 
End Results (SEER) Program. The 5 year 
relative survival for persons with liver 
cancer is 5% to 6%, yielding a disease-
specific excess mortality of 56% per year 
on top of the baseline mortality. Dakin 
2010


16
 used these sources to find the 


range: (Wong 1995
86


, Crowley 
2002


13
,Crowley 2000


14
, Lavanchy 2004


48
. 


D LT (first year) 


 


 (subsequent 
years) 


21.0% 


 


5.7% 


6.0% to 42.0% 


 


2.0% to 11.0% 


Mortality during the first and subsequent 
years following liver transplantation was 
based on a study by Veenstra 2007


83
. 


These values were similar to those used in 
models by Kanwal 2006


39
 (first year mean 


18.8% and subsequent years 5.4%) and 
Wong 2011


88
 (first year NR and subsequent 


years 6.7%).  


H.2.3.5 Relative treatment effects 
As described in section H.2.3.3, baseline transition rates for the natural history of 
decompensated cirrhosis due to CHB were obtained from the literature. The impact of NA 
treatment on disease progression was modelled by applying the relative treatment effects 
identified by the systematic clinical review to the relevant transition rates. The relative risk of 
progressing to mortality, HCC, and liver transplant for each NA as described by Liaw 201151 
and Liaw 2011A52 is reported in Table 12, Table 13, and Table 14, respectively.  
 


Table 12: Mortality (48 weeks) 


 LAM ADV TDF ETV TVA 


LAM      


ADV      


ETV  0.69 (0.45, 2.0 (0.31,   
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 LAM ADV TDF ETV TVA 


1.06) 12.92) 


TDF      


TVA   0.8 (0.12, 5.37) 0.40 (0.06, 2.60)  


Table 13: Hepatocellular Carcinoma (48 weeks) 


 LAM ADV TDF ETV TVA 


LAM      


ADV      


ETV  0.58 (0.31, 
1.11)  


0.67 (0.08, 
5.91) 


  


TDF      


TVA   0.27 (0.03, 
2.44) 


0.40 (0.03, 6.01)  


Table 14: Liver transplant (48 weeks) 


 LAM ADV TDF ETV TVA 


LAM      


ADV      


ETV  3.2 (0.94, 
10.96)  


0.39 (0.02, 
7.64) 


  


TDF      


TVA   1.60 (0.31, 
8.19) 


3.73 (0.21, 
65.59) 


 


 
Estimates of relative effect were incorporated into the model using a series of pair-wise 
comparisons; no network meta-analysis was performed. By multiplying relative risks in 
sequence, the effect size of each comparator can be established relative to a baseline. This 
method is sometimes known as an ‘indirect comparison’, although in fact involves applying a 
set of direct comparisons in sequence. Within our series, in the absence of studies which 
included a placebo comparator, adefovir was chosen to represent the ‘baseline’ treatment 
strategy.  


Figure 3: Series of pair-wise comparisons identified within the clinical review 


 
  


 
Figure 3 illustrates the series of pair wise comparisons identified in the clinical review and 
Figure 4 shows an example of this network with the relative risks and confidence intervals for 
mortality at 48 weeks for people with decompensated cirrhosis. The direction of the arrow 


ETV TDV


TVAADV
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indicates the direction of effect (i.e. TVA > TDV = 0.80; therefore tenofovir + emtricitabine 
results in a 20% reduction in mortality over 48 weeks).  


Figure 4: Network of Relative risks for direct treatment comparisons for mortality 
outcome 


 
 


Note: The Letters in brackets are used to illustrate the calculations below.  


 
As illustrated by Figure 5, in order to establish the relative effectiveness of NAs that are not 
directly compared, a simple multiplication of other RRs can be done. The red arrows in 
Figure 5 denote instances of where these ‘indirect’ comparisons have been made in order to 
connect the comparators relative to the chosen baseline, adefovir.  
For example:  


ETV versus ADV (A) x ETV versus TVA (B) 
= TVA versus ADV  


In order to establish the relative effectiveness of TDV versus ADV it was necessary to 
multiply three RRs, taking the inversion (1/RRs) of TVA versus TDV in order to retain the 
correct order of effect:  


ETV versus ADV (A) * ETV versus TVA (B) * (1/TVA versus TDV (C)) 
= TDV versus ADV 


ETV TDV


TVAADV


0.80 (0.12, 5.37)
(C)


0.40 (0.06, 2.60)
(B)


0.69 (0.45, 1.06)
(A)


2.0 (0.31, 12.92)
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Figure 5: Calculations of relative risks for indirect comparisons for mortality outcome 


  
 
Multiplying A x B x (1/C) produces a risk ratio of 0.345 (Figure 5). Note that there is another 
path that could be used to calculate the same outcome. As shown in Figure 4 the 
comparison of ETV with TDV could also be used to produce the RR of TDV compared with 
ADV. This was not used to ensure consistency. However, if the calculation is completed, 
there is very little inconsistency as the calculation: 0.69*(1/2.0) = 0.345 as well. 
Figure 6 shows the relative risk of mortality associated with each intervention compared to 
Adefovir. The calculations were then carried out for all three outcomes of interest; the relative 
risk for each outcome relative to Adefovir is presented in Table 15.   
 


Figure 6: Relative risks of all comparators used in baseline for mortality outcome 


 
 
 


Table 15: Relative risks compared to baseline (adefovir) for all outcomes 


Drug Comparison  RR 


Mortality 


ETV TDF


TVAADV


0.69 (0.44,1.03) 


0.34 (0.01,1.98)


0.28 (0.03,1.18)


ETV TDV 


TVA ADV 


C B A 


= A * B 


= 0.4 * 0.69 


= 0.28 


= A * B * C 


= 0.69 * 0.4 * (1/0.80) 


= 0.345 
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Drug Comparison  RR 


Adefovir  Baseline transition probability 1.00 


Entecavir  Adefovir vs. Entecavir 0.69 (0.45, 1.06) 


Tenofovir + 
emtricitabine 


Adefovir vs. Entecavir x Entecavir vs. Tenofovir + 
emtricitabine 


0.28 (0.02, 1.19) 


Tenofovir Adefovir vs. Entecavir x Entecavir vs. Tenofovir + 
emtricitabine x Tenofovir + emtricitabine vs Tenofovir 


0.34 (0.01, 1.93) 


Hepatocellular carcinoma  


Adefovir  Baseline transition probability 1.00 


Entecavir  Adefovir vs. Entecavir 0.58 (0.29, 1.05) 


Tenofovir + 
emtricitabine 


Adefovir vs. Entecavir x Entecavir vs. Tenofovir + 
emtricitabine 


0.23 (0.01, 0.33) 


Tenofovir Adefovir vs. Entecavir x Entecavir vs. Tenofovir + 
emtricitabine x Tenofovir + emtricitabine vs Tenofovir 


0.84 (0.01, 5.79) 


Liver transplant  


Adefovir  Baseline transition probability 1.00 


Entecavir  Adefovir vs. Entecavir 3.21 (0.77, 9.08) 


Tenofovir + 
emtricitabine 


Adefovir vs. Entecavir x Entecavir vs. Tenofovir + 
emtricitabine 


11.75 (0.15, 74.06)  


Tenofovir Adefovir vs. Entecavir x Entecavir vs. Tenofovir + 
emtricitabine x Tenofovir + emtricitabine vs Tenofovir 


7.30 (0.04, 50.03) 


 


H.2.3.6 Antiviral resistance  
The consideration of the development of resistance is essential in any analysis of antiviral 
medications. In this analysis any first line medication is followed by a second line treatment if 
resistance is developed. The resistance rates were defined by studies identified in a search 
of the literature. The rates that were used in the model can be found in Table 15. The 
resistance rates are defined over a 5 year period and are different for different populations, 
both for HBeAg positive CHB and negative CHB. 
Resistance rates were not identified for people with adefovir and entecavir resistance, or for 
those on Tenofovir + emtricitabine. In the absence of other data, resistance rates for people 
who are NA naïve were applied to all patients and rates for tenofovir were assumed to also 
apply to people treated with Tenofovir + emtricitabine. Rates for HBeAg positive and negative 
populations were applied according to the total average proportion of HBeAg positive 
patients in the baseline population (47%).  
 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 25 of 264 


DRAFT FOR CONSULTATION 


 


Table 16: HBeAg positive CHB - Cumulative resistance rates associated with antiviral therapy  


Antiviral  
Year  


1 
Year  


2 
Year  


3 
Year  


4 Year 5 Source 


Treatment naïve  


Adefovir 0.0% 3.8% 9.5% 25.7% NR A RCT by An 2012
2
 treated a group of 106 HBeAg positive patients with adefovir for 192 weeks 


and reported cumulative resistance rates for a follow-up of up of 4 years. Five  year cumulative 
resistance rates were not identified in the literature for HBeAg positive patients.  


Entecavir 0.2% 0.5% 1.2% 1.2% 1.2% Tenney 2009
80


 reported the results of six phase II and III studies of entecavir therapy in both 
treatment naïve and lamivudine resistant patients treated for up to 5 years. Patients included in 
these studies were predominantly HBeAg positive. The cumulative probability of developing 
genotypic resistance was provided over five years, with sample sizes of 663, 278, 149, and 
108, respectively.  


Tenofovir  0.0%  NR 0.0% NR  0.0%   Marcellin 2008
60


 reported the results of two phase III trials of tenofovir in HBeAg positive and 
negative treatment naive patients. At one year, there was no decreased sensitivity to tenofovir 
in either group (out of 176 HBeAg positive patients). The three year results of two phase III 
open label trials of tenofovir in both HBeAg positive and negative patients are reported in 
Heathcote 2011


34
. Resistance surveillance results are not separated by HBeAg status, but 


report that of 29 patients included in resistance testing, three had a conserved site change but 
none had decreased phenotypic sensitivity to tenofovir (Heathcote 2011; Snow-Lampart 
2011


78
), or at 4 years


79
). After year 5 of a phase III trial, Marcellin 2011


61
 reported that none of 


the patients had detectable resistance to tenofovir.   


NR = not reported/identified in the published literature 
*Entecavir was not included as a suitable second line treatment option for lamivudine resistant patients on the basis of cross-resistance.  


Table 17: HBeAg negative CHB - Cumulative resistance rates associated with antiviral therapy  


Drug Year 1 
Year  


2 
Year  


3 
Year  


4 Year 5 Source 


Treatment naïve -  HBeAg negative CHB 


Adefovir 0.0% 2.5% 5.9% 18% 30% Hadziyannis et al conducted a RCT of adefovir compared to placebo. Cumulative resistance 
among the 70 patients randomised to the adefovir arm was reported in Hadziannis 2005


32
. By 


five years, approximately 30% of treatment naïve patients develop adefovir resistance.
33


. The 
rates reported by this trial are very similar those reported by Delaney 2007 (0%, 3%, 11%, 
18% and 29%, respectively) among HBeAg negative treatment naïve patients.


18
 


Entecavir 0.0% 0.0% 1.2% NR  NR According to a study by Lai 2006
43


, no evidence of resistance to entecavir has been observed 
in HBeAg negative treatment naïve patients at 1 year. Similarly, a cohort study of treatment 
naïve CHB patients (60% HBeAg negative) found that the cumulative rates of development of 
entecavir resistance were 0%, 0% and 1.2% (1 out of 222 patients) for the first three years 
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(Yuen 2011).  Resistance at four and five years was not identified in the literature.  


Tenofovir  0.0%  NR 0.0% NR NR Marcellin 2008
60


 reported the results of two phase 3 trials of tenofovir in HBeAg positive and 
negative treatment naive patients. At one year, there was no decreased sensitivity to 
tenofovir in either group (out of 250 HBeAg negative patients). The same result was reported 
by Berg 2010.


3
The three year results of two phase III open label trials of tenofovir in both 


HBeAg positive and negative patients are reported in Heathcote 2011
34


. Although resistance 
surveillance results are not separated by HBeAg status, but report that of 29 patients included 
in resistance testing, three had a conserved site change but none had decreased phenotypic 
sensitivity to tenofovir


34
. Resistance at two, four and five years was not identified in the 


literature.  
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H.2.3.7 Utilities 
Quality of life data was obtained from a Canadian study of over 400 patients in different 
stages of CHB. Quality of life was elicited using the EQ 5D and closely matched the health 
states used within the model. Values for each health state are reported in Table 18.  
Woo and colleagues found quality of life among patients with HBV did not appear to be 
associated with the infection, but with the presence of cirrhosis and HCC. Antiviral treatment 
was also found not to affect quality of life; there was no difference people receiving and not 
receiving antiviral therapy.  


Table 18: EQ5D Utilities values 


Health state 
Mean 
value Low CI Upper CI Source  


Compensated cirrhosis 0.88 0.85 0.92 Woo 2012
89


 


Decompensated 
cirrhosis 


0.73 0.39 1.00 Woo 2012
89


 


Hepatocellular 
carcinoma 


0.81 0.67 0.94 Woo 2012
89


 


Post-liver transplant 0.84 0.77 0.91 Woo 2012
89


 


H.2.3.8 Resource use and cost 


Anti-viral drug therapy  
Drug costs were calculated based on prices quoted in the British National Formulary 63 
(March 2012). Optimal doses were obtained from the BNF, confirmed by the GDG, and in 
accordance with doses used in the trials included in the clinical review (Table 5).  


Table 19: Unit costs of antiviral drug therapy 


Non-proprietary (proprietary)  Dose  Net price per pack 
Cost per 
year* 


Adefovir (Hepsera) 10 mg (tablets) £296.73 (30 
tablets/pack) 


£3,610  


Entecavir (Baraclude) 0.5 mg (tablets) £363.26 (30 tablets/ 
pack) 


£4,420  


Tenofovir (Viread) 245 mg (tablets) £240.46 (30-tab pack) £2,925  


Tenofovir + Emtricitabine 
(Tenofovir + emtricitabine ) 


245 mg  tenofovir +  


200 mg tenofovir + 
emtricitabine 


 (combined tablets)  


£418.50 (30-tab pack) £5,092 


Source: BNF March 2012
38


 *Calculated as a 48-week course of treatment 


 


Monitoring  
The cost of managing patients in each health state was based on the recommended 
frequency and modes of monitoring for each health group. The unit costs associated with the 
each laboratory test, diagnostic test and outpatient visit were based on 2011 NHS Reference 
Costs,19 and 2011 PSSRU data,15 and expert opinion from the GDG. 
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Monitoring people with compensated cirrhosis  


Entecavir and Lamivudine 
Recommendation 1.6.12: Monitor blood count, liver function, renal function, blood clotting, 
HBV DNA levels and quantitative HBeAg levels at baseline, 4, and 12 weeks of treatment 
and every 6 months thereafter in patients treated with entecavir and lamivudine to assess 
treatment-related toxicity 
Recommendation 1.6.13: Monitor HBV DNA levels, quantitative hepatitis B surface antigen 
(qHBsAg), quantitative HBeAg levels and ALT levels at 24 and 48 weeks in patients treated 
with entecavir and lamivudine to determine treatment response 


Table 20: Cost of monitoring people with compensated cirrhosis treated with LAM or 
ADV. 


Monitoring to assess toxicity 


Item  Cost  Cost source  


Time with nurse – Band 7 for 20 minutes £47.33 PSSRU* 


Full blood count £2.49 Shepherd 2006
76


 


Liver function test £1.03 Expert opinion 


Renal function test £0.80 Expert opinion 


Blood clotting £3.80 Shepherd 2006
76


 


HBV DNA £40.00 Expert opinion 


HBsAg qualitative (except at 4 weeks) £5.00 Expert opinion 


Monitoring to assess treatment response 


Item  Cost  Cost source 


Time with specialist physician – Hepatologist for 20 
minutes 


£176 NHS Reference 
Costs,


19
** 


HBeAg £8.00 Expert opinion 


Hepatitis B DNA £40.00 Expert opinion 


ALT £0.59 Expert opinion 


HBsAg quantitative £10.00 Expert opinion 


Associated total annual cost*** £680  


*Based on a unit cost of £142 per hour of patient contact for a Band 7 nurse including the cost of 
qualifications. 


**Based on the national average cost of a follow-up appointment with a consultant hepatologist. 


***Calculated by averaging the cost of toxicity monitoring (x3 in first year and x2 in subsequent 
years) over ten years.  


Tenofovir & Tenofovir + Emtricitabine 
Recommendation 1.6.15: 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 before starting tenofovir disoproxil, 4 and 12 weeks after starting 
treatment and then every 6 months to detect adverse effects. 
Recommendation 1.6.16: Monitor HBV DNA levels, quantitative HBsAg levels and HBesAg 
status before starting tenofovir disoproxil, 12,24 and 48 weeks after starting treatment and 
then every six months to determine treatment response and medicines adherence. 


Table 21: Cost of monitoring people with compensated cirrhosis treated with ETV or 
TDV 


Monitoring to assess toxicity 


  Item  Cost  Cost source  


Time with nurse – Band 7 for 20 minutes £47.33 PSSRU* 
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Monitoring to assess toxicity 


  Item  Cost  Cost source  


Full blood count £2.49 Shepherd 2006
76


 


Liver function test £1.03 Expert opinion 


Renal function test £0.80 Expert opinion 


Blood clotting £3.80 Shepherd 2006
76


 


Phosphate £0.60 Expert opinion 


Urine test for protein/creatine ratio £0.58 Expert opinion 


HBV DNA £40.00 Expert opinion 


HBsAg qualitative (except at 4 weeks) £5.00 Expert opinion 


Monitoring to assess treatment response 


  Item  Cost  Cost source  


Time with specialist physician – Hepatologist for 20 
minutes 


£176 NHS Reference 
Costs,


19
** 


HBeAg £8.00 Expert opinion 


HBV DNA £40.00 Expert opinion 


ALT £0.59 Expert opinion 


HBsAg quantitative £5.00 Expert opinion 


Associated total annual cost*** £673  


*Based on a unit cost of £142 per hour of patient contact for a Band 7 nurse including the cost of 
qualifications. 


**Based on the national average cost of a follow-up appointment with a consultant hepatologist. 


***Calculated by averaging the cost of toxicity monitoring (x3 in first year and x2 in subsequent 
years) over ten years. 


Monitoring people with decompensated cirrhosis 


Lamivudine and Entecavir 
Recommendation 1.6.17: 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 staus before starting 
Entecavir and Lamivudine  and weekly after starting treatment to assess treatment response 
and adverse effects. When the person is no longer decompensated follow the 
recommendations in yochildren young people and adults with compensated liver disease 
taking tenofovir.  


Table 22: Cost of monitoring people with decompensated cirrhosis treated with LAM 
or ADV 


Item  Cost  Cost source  


Time with nurse – Band 7 for 20 minutes £47.33 PSSRU* 


Full blood count £2.49 Shepherd 2006
76


 


Liver function test £1.03 Expert opinion 


Renal function test £0.80 Expert opinion 


Blood clotting £3.80 Shepherd 2006
76


 


HBV DNA £40.00 Expert opinion 


HBsAg qualitative (except at 4 weeks) £5.00 Expert opinion 


Total weekly cost £100.45   


Total annual cost (52 weeks) £5, 223  


*Based on a unit cost of £142 per hour of patient contact for a Band 7 nurse including the cost of 
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Item  Cost  Cost source  


qualifications. 


 


Table 23: Cost of monitoring people with decompensated cirrhosis treated with ETV or 
TDV 


Item  Cost  Cost source  


Time with nurse – Band 7 for 20 minutes £47.33 PSSRU* 


Full blood count £2.49 Shepherd 2006 


Liver function test £1.03 Expert opinion 


Renal function test £0.80 Expert opinion 


Blood clotting £3.80 Shepherd 2006 


Phosphate £0.60 Expert opinion 


Urine test for protein/creatine ratio £0.58 Expert opinion 


HBV DNA £40.00 Expert opinion 


HBsAg qualitative (except at 4 weeks) £5.00 Expert opinion 


Total weekly cost £101.63   


Total annual cost (52 weeks) £5, 285  


*Based on a unit cost of £142 per hour of patient contact for a Band 7 nurse including the cost of 
qualifications. 


Progressive liver disease  
Three potential sources for estimating the cost of progressive liver disease were identified. 
Brown 20044 identified the average cost associated with different stages of CHB-specific liver 
disease in France, Italy, Spain and the UK.  
Wright 200690 measured costs associated with different stages of hepatitis C in London, 
Newcastle and Southampton. For the stages related to mild disease, resource use and cost 
data were collected as part of an RCT. An observational study was conducted to collect data 
on moderate, compensated and decompensated cirrhosis.  Liver transplantation costs were 
obtained from the national Department of Health-funded liver transplantation study.  
Dakin 201016 obtained the costs of managing different stages of progressive liver disease a 
large, retrospective UK microcosting study in patients with hepatitis C. The cost associated 
with liver transplant included time spent on the waiting list, the cost of transplant operation 
and cost for the first 8 months follow up. The cost of the first year post-transplant and for 
each subsequent year were obtained from authors of a report to the Department of Health 
entitled Economic evaluation of the liver transplant program in England and Wales: an 
assessment of the costs of liver transplantation.  
The GDG discussed the cost of liver disease in the context of advances in treatment over the 
past ten years. It was decided to use the estimate reported in Dakin 2010 as it was the most 
up to date and most likely to reflect current practice. Before incorporating these costs into the 
model they were inflated to 2010/11 prices using the Pay and Prices inflation indices 
reported in the 2011 PRSSU.15. Table 24 contains the prices reported in the paper, and the 
updated 2010/11 costs included in the current model. The effect of using costs from the other 
sources is explored in sensitivity analysis.  


Table 24: Costs of progressive liver disease reported by Dakin 2010 


Health State 2006/07 £  2010/11 £ 


Hepatocellular carcinoma £9,580  £10, 976 


Transplantation £60,291  £69, 076 


First year post transplant £5,000  £5, 729 


Post-transplant £6,333  £7, 256 
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H.2.4 Sensitivity analyses 
The following sensitivity analyses were undertaken to explore the effect of different 
parameter inputs and assumptions on the results of the model. The results of all sensitivity 
analyses are presented in section H.3.2. 


SA1:  


The baseline probability of developing HCC from decompensated cirrhosis was informed by 
a systematic review of the incidence of HCC in relation to the severity of CHB. This study 
found that there was a greater probability of HCC in people with decompensated compared 
to compensated cirrhosis (OR 1.24, 95% CI 0.72 to 2.15). However Singal 201177, Dakin 
201016 and Wong 199586 assumed that they have the same probability of developing HCC as 
people with compensated cirrhosis. The effect of using the same value to inform both 
transitions was explored included as a one-way sensitivity analysis. 
SA 2: 
A major consideration when discussing liver transplant is availability. Only a certain number 
of livers are available in the UK every year. Although the probability of entering the liver 
transplant state in the model is small, the model does assume unlimited availability meaning 
that anyone who needs a transplant will receive one. In order to consider the impact of this 
issue, the probability of receiving a liver transplant was set to zero. Of course this does not 
properly consider the increased mortality from patients who cannot receive a liver transplant 
but might need one so this remains a limitation to the model. 


SA3 to SA5:  
Currently, there is no known resistance to Tenofovir. However, given the trend observed in 
other NAs, this could be expected to occur in the future. We explored the impact of potential 
tenofovir resistance by increasing annual rates to 1%, 2%, and 3% in a series of one-way 
sensitivity analyses.  


SA6 to SA8:  
The probability of withdrawal due to side effects was considered to be 0% in the base case. 
This is due to the patients being so sick when in DC that they are unlikely to withdraw from 
treatment even if the treatment is unpleasant. In order to test the robustness of this 
assumption, the probability of withdrawal is increased to 3% for ADV and TDV, while ETV 
remained as 0%. An even more extreme sensitivity analysis was run where the withdrawal 
probability was increased to 6% for ADV and TDV and withdrawals for ETV were increased 
to 3%. Another SA was done to test the robustness of the data on no resistance and no 
withdrawal for TDV. The withdrawal rate and resistance rates for TDV were increased to 3% 
each while all other withdrawal and resistance rates were held the same. 
SA9:  
Various sources reported different utility values for quality of life in patients with 
decompensated cirrhosis. The base case source, Woo201289 were used as they were the 
most appropriate population and utility elicitation tool. However Levy200850 used the 
standard gamble technique to elicit health state preferences that produced lower utilities 
overall Table 25. A sensitivity analysis was therefore run to see what effect this elicitation 
technique would have on the overall results. 


 Table 25: Quality of life values from Levy 200850 


Health state Mean value Source  


Compensated cirrhosis 0.69 Levy 2008 


Decompensated cirrhosis 0.35 Levy 2008 


Hepatocellular carcinoma 0.38 Levy 2008 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 32 of 264 


DRAFT FOR CONSULTATION 
Cost-effectiveness analysis – Antiviral therapy for decompensated HBV cirrhosis 


Health state Mean value Source  


Liver transplant  0.57 Levy 2008 


Post-liver transplant 0.67 Levy 2008 


SA10 to SA12:  
The cost of treating liver disease is constantly changing, as new technologies become 
available and as the cost of care fluctuates between health care settings and systems. In 
order to test the sensitivity of the model to fluctuations in cost over both time and location, 
two other sources that costed liver disease were used in sensitivity analysis. The values from 
Brown20044  and Wright 2006 90can be found in Table 26 and Table 27 respectively.  


Table 26: Annual costs of progressive liver disease in hepatitis B reported by Brown 
2004 


Health State 2001 €  2010/11 £ 


Hepatocellular carcinoma £9, 312 £9,427 


Transplantation £47, 153 £47,737 


First year post transplant £16, 157 £16,357 


Post-transplant £10, 085 £10,210 


Table 27: Annual costs of progressive liver disease in hepatitis C reported by Wright 
2006  


Health State 2002/03 £ 2010/11 £ 


Hepatocellular carcinoma £8, 127 £9, 311 


Transplantation £35, 743 £40, 951 


First year post transplant £9, 458 £10, 836 


Post-transplant £1, 385 £1, 587 


The GDG suggested that some PCTs and trusts are offered discounts by the manufacturers 
of Tenofovir + emtricitabine. However there was no data available on what these discounts 
might be. Therefore a threshold analysis was run to see how cheap it would have to become 
before it became cost effective, if at all. 
SA 13: 
The NICE reference case calls for discount rates of 3.5% per year on both costs and 
outcomes. In order to assess the impact that this has on cost effectiveness, a sensitivity 
analysis was run that reduced the discount rate on outcomes to 1.5% per year. 


H.2.5 Model validation 
The model was developed in consultation with the GDG; model structure, inputs and results 
were presented to and discussed with the GDG for clinical validation and interpretation.  
The model was systematically checked by the health economist undertaking the analysis; 
this included inputting null and extreme values and checking that results were plausible given 
inputs. The model was peer reviewed by a second experienced health economist from the 
NCGC; this included systematic checking of the model calculations, checking all inputs and 
checking distributions. 


H.2.6 Interpreting results 


H.2.6.1 Incremental cost effectiveness ratios 
The results of cost-effectiveness analysis are presented as incremental cost-effectiveness 
ratios (ICERs). ICERs are calculated by dividing the difference in costs associated with two 
alternative treatments by the difference in QALYs:  
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Where more than two interventions are being compared, the ICER is calculated according to 
the following process: 


 The interventions are ranked in terms of cost, from least to most expensive.  


 If an intervention is more expensive and less effective than the preceding intervention, it is 
said to be 'dominated' and is excluded from further analysis. 


 ICERs are then calculated for each drug compared with the next most expensive non-
dominated option. If the ICER for a drug is higher than that of the next most effective 
strategy, then it is ruled out by 'extended dominance'  


 ICERs are recalculated excluding any drugs subject to dominance or extended 
dominance. 


 When there are multiple comparators, the option with the greatest average net benefit 
may also be used to rank comparators.  


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. In general, an intervention is considered to be cost-effective if 
either of the following criteria applies: 


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


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


H.2.6.2 Net benefit framework  
The net benefit (NB) framework allows us to rearrange the decision rule using the threshold 
value.  


 
The decision rule then becomes a simple question of maximising net benefit; the strategy 
with the greatest average NB is also the most cost effective option. This framework also 
eliminates the need to consider dominance and calculating ICERs with respect to the most 
appropriate comparator. As such, it allows us to rank order interventions according to cost-
effectiveness.  
Using the net benefit framework in probabilistic modelling, we are able to calculate the 
probability that a strategy will be cost effective (have the greatest NB) over a number of 
simulations. However, because this method does not take into account the magnitude of the 
simulations, the optimal treatment is not always the one with the greatest proportion of 
simulations in its favour. In order to calculate the optimal treatment when there are a large 
number of strategies, it is most useful to consider the cost-effectiveness frontier.  
  


H.3 Results 


H.3.1 Base case  
The results of the base case analysis show that tenofovir + emtricitabine followed by 
entecavir is the most effective strategy for the treatment of people with decompensated 
cirrhosis due to CHB. This strategy results in an additional 0.19 QALYs and is £23, 050 more 
costly than the next most effective treatment, at a cost of £121, 147 per QALY gained. 
Because this strategy far exceeds the £20, 000 to £30, 000 threshold, it is not considered to 
represent a cost effective use of NHS resources.  
After excluding strategies that are dominated or extendedly dominated (Figure 5), the base 
case analysis shows that tenofovir followed by entecavir is the next most effective strategy 
with an ICER of £13, 858 per QALY gained. Taking into account uncertainty surrounding 
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each model input, there is an 87.1% probability that tenofovir followed by entecavir is the 
most cost-effective treatment strategy for people with decompensated cirrhosis due to CHB. 
The cost and QALYs associated with each strategy are reported in Table 28. 


Figure 7: Strategies for the treatment of decompensated cirrhosis due to chronic CHB 


 


Table 28: Results of the base case analysis (probabilistic) 


Strategy Total 
Cost 


Inc. Cost Total 
Eff 


Inc. 
Eff 


Cost per 
QALY 
gained 
(ICER) 


At £20,000 threshold 


NMB Probabili
ty Cost 
effective 


Rank 
by 
NMB 


No treatment £47, 382 Baseline 3.68
9 


Base
line 


Baseline £26, 
389 


1.17% 10 


Adefovir > 
Entecavir 


£84, 415  5.79
6 


 Extended 
Dominate
d 


£31, 
509 


0.29% 8 


Adefovir > 
Tenofovir 


£85, 836  6.17
0 


 Extended 
Dominate
d 


£37, 
563 


2.41% 4 


Entecavir > 
Adefovir 


£92, 552  6.22
3 


 Extended 
Dominate
d 


£33, 
670 


2.03% 6 


Adefovir > 
Tenofovir + 
emtricitabine 


£95, 735  6.47
0 


 Extended 
Dominate
d 


£31, 
904 


0.00% 7 


Entecavir > 
Tenofovir 


£112, 036  7.79
4 


 Extended 
Dominate
d 


£43, 
853 


0.97% 2 


Entecavir > 
Tenofovir + 
emtricitabine 


£120, 244  7.86
2 


 Extended 
Dominate
d 


£37, 
001 


0.61% 5 


Tenofovir > £125, 106 £77, 724 9.29 5.60 £13,858 £60, 87.11% 1 
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Strategy Total 
Cost 


Inc. Cost Total 
Eff 


Inc. 
Eff 


Cost per 
QALY 
gained 
(ICER) 


At £20,000 threshold 


Entecavir 7 9 841 


Entecavir > 
Entecavir + 
Tenofovir 


£130, 833  7.99
3 


 Dominate
d 


£29, 
024 


0.01% 9 


Tenofovir + 
emtricitabine 
> Entecavir 


£148, 156 £23, 050 9.48
8 


0.19
0 


£121,174 £41, 
595 


5.39% 3 


 


H.3.2 Sensitivity analyses 
The results of the sensitivity analysis outlined in section H.2.4 can be found in Table 29. The 
results show that the cost effectiveness does not change in any of the analyses. The result is 
robust to even quite extreme changes to the base case. Some of the biggest differences are 
observed when the utilities are altered, either by using the SG values from Levey200850 or by 
reducing the discount rate. Even in these situations however the cost effective option 
remains the same. Increasing and reducing the costs also has little effect on the cost 
effective result. The only time that Tenofovir as a first line is not cost effective is when the 
cost of Tenofovir + Emtricitabine is reduced to almost equal with Tenofovir alone only £187 
per year more expensive.  


Table 29:  Results of deterministic sensitivity analyses 


 
Most CE 
strategy¥  Δ Costs  Δ QALY ICER  


Base case  


Base case results (probabilistic) Tenofovir
>Entecavi


r 


£77, 
724 


5.61 £13, 858 


Base case results (deterministic)  Tenofovir
>Entecavi


r 


£68,867 4.67 £14,753 


Sensitivity analyses (all deterministic)  


Natural History  


SA1: Setting the probability of HCC in people with 
DC equal to that in people with CC 


Tenofovir
>Entecavi


r 


£68,170 4.61 £14,778 


SA2: Setting the proportion of people that enter 
LT health state to 0 


Tenofovir
>Entecavi


r 


£65,936 


 
4.83 £13,654 


Resistance 


SA3: 1% annual resistance to Tenofovir & 
Tenofovir + emtricitabine 


Tenofovir
>Entecavi


r 


£68,830 4.62 £14,903 


SA4: 2% annual resistance to Tenofovir & 
Tenofovir + emtricitabine 


Tenofovir
>Entecavi


r 


£68,771 4.57 £15,034 


SA5: 3% annual resistance to Tenofovir & 
Tenofovir + emtricitabine 


Tenofovir
>Entecavi


r 


£68,702 4.53 £15,150 


Withdrawal due to side effects      


SA6: Withdrawals with ADV and TDV set to 3% Tenofovir
>Entecavi


r 


£68,702 4.53 £15,150 


SA7:  Withdrawals with ADV and TDV set to 6% Tenofovir £68,409 4.43 £15,430 
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Most CE 
strategy¥  Δ Costs  Δ QALY ICER  


and  ETV set to 3% >Entecavi
r 


SA8: Withdrawals and resistance with TDV set to 
3% 


Tenofovir
>Entecavi


r 


£68,419 4.44 £15,422 


Quality of life      


SA9: Using SG QoL values collected by Levey 
2010  


Tenofovir
>Entecavi


r 


£68,862 3.94 £17,458 


Costs      


SA10: Using costs of progressive liver disease 
reported by Brown 2004 (inflated to 2010/11 
values) 


Tenofovir
>Entecavi


r 


£71,290 4.67 £15,272 


SA11: Using costs of progressive liver disease 
reported by Wright 2006 (inflated to 2010/11 
values) 


Tenofovir
>Entecavi


r 


£51,191 4.67 £10,966 


SA12: Threshold analysis of the cost of Tenofovir 
+ emtricitabine  


Tenofovir + emtricitabine > Entecavir is the 
most cost-effective strategy if the cost of 
Tenofovir + emtricitabine is equal to or less 
than £3,112 


Discount rates       


SA13: Discounting at 1.5% for QALYs and 3.5% 
for costs 


Tenofovir
>Entecavi


r 


£68,900 6.21 £11,095 


SG = standard gamble; QoL = quality of life 


 


H.4 Discussion 


H.4.1 Summary of results 
The model shows that the cost effective strategy for treating decompensated cirrhosis is the 
strategy involving Tenofovir followed by a switch to Entecavir if resistance develops with an 
ICER of under £20,000 per QALY gained. The model is robust to changes to certain 
assumptions including the development of resistance to Tenofovir. In the base case there is 
no resistance to Tenofovir, however even when the resistance is raised to 6% per year this 
option is still cost effective.  Other sensitivity analyses alter the cost effectiveness ratio but 
never change the chief result. This is true in all situations apart from the threshold analysis 
on the cost of the combination of Tenofovir and emtricitabine. In this analysis, the cost of the 
combination would have to be reduced by £2,167 to become only £187 more expensive per 
year than Tenofovir alone.  


H.4.2 Limitations & interpretation 
Patients reported that compensated cirrhosis was the health state associated with the 
greatest quality of life, which corresponds to clinical expectations of the disease.  In the Woo 
2012 study only had 7 people in the decompensated cirrhosis health state meaning that the 
confidence interval was very wide, ranging from 0.39 to 1 with a mean of 0.73. This means 
that there is a huge amount of uncertainty associated with this health state. The other health 
states are more certain with population sizes of n=79 for compensated cirrhosis, n=23 for 
HCC and n=30 for post-transplant. This has given them smaller confidence intervals as can 
be seen in Table 18. 
Another area of uncertainty was that of the resistance rates. While no resistance has been 
reported for tenofovir over three years there is no available data for more longer than this 
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and no data for tenofovir resistance in adefovir resistant patients. Where no data was 
available, it was assumed that there was 0% resistance as this is what the trend from the 
previous 3 years had shown. The same is true for lamivudine and entecavir. Lamivudine 
resistance data in positive patients was available for 4 years, it was assumed that the 
resistance rates held steady at 70% thereafter. Entecavir resistance never went above 1.2% 
in Lamivudine naïve patients and it was also assumed to hold steady. It was possible that 
there would be increased resistance in one or all of these treatments but the lack of data 
prevented us from looking at this possibility. 
Another limitation to the model is the assumption of 100% availability of livers for transplant. 
The treatments outlined above enable patients to remain either alive for longer or enable 
them to stay alive for long enough to receive a liver transplant. However, there are not 
always enough livers available for these people, meaning that they may in fact die before a 
liver becomes available. The mortality of these patients also has not been adjusted due to 
lack of available data for a relatively small number of patients.  
 


H.4.3 Comparisons with published studies  
One cost-effectiveness analysis of the treatment of people with cirrhosis due to CHB was 
identified in the literature. Kanwal 200639 compared lamivudine monotherapy, adefovir 
monotherapy, and entecavir monotherapy, lamivudine to adefovir salvage therapy, and 
lamivudine to entecavir salvage therapy. The base case assumed a population in which half 
had compensated cirrhosis and the other half decompensated cirrhosis. The results of the 
analysis showed that entecavir monotherapy was more effective and more expensive than 
adefovir monotherapy, with a cost of $25,626 in 2005 USD (£18,080 2009/10 GBP) per 
QALY gained. Due to an absence of randomised clinical evidence, our analysis did not 
include lamivudine as a treatment strategy in decompensated cirrhosis. We also did not 
include monotherapy treatments as the question was designed to address sequences and 
combinations. However, if we compare like-for-like adefovir and entecavir strategies from our 
analysis, we arrive at very similar results to those reported by Kanwal 200639. Compared to 
adefovir followed by tenofovir, entecavir followed by tenofovir results in a cost of £18,360 per 
QALY; and compared to adefovir followed by tenofovir + emtricitabine, entecavir followed by 
tenofovir + emtricitabine costs £17,521 per QALY. This is quite close to the £18,080 ICER 
reported by Kanwal 200639.  
 


Appendix I: Cost-effectiveness analysis – 
Treatment of patients with HBeAg positive 
CHB 
 


I.1 Introduction 
Hepatitis B is an infectious disease caused by the hepatitis B virus (HBV). HBV is a DNA 
virus that replicates its genome using reverse transcription. Depending on the interactions 
between several virus- and host-related variables, infection with the HBV may either undergo 
complete recovery with anti-HBV immunity or become chronic. Approximately one third of the 
world’s population has serological evidence or past or present HBV infection and 350 to 400 
million people have chronic HBV infection (EASL 2012). In the UK, an estimated 326,000 
people are thought to have chronic hepatitis B (CHB).  
HBV infects the liver cells, leading to an immune response in which infected cells are killed 
but the infection is not eliminated. Over many years, HBV infection can lead to the 
development of cirrhosis, liver failure, and cancer. Mortality is increased, with 25% to 40% of 
people with CHB dying from complications of liver disease. Although the ultimate goal of 
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therapy is to prevent progression of liver disease, more immediate therapeutic goals are to 
achieve a sustained off-treatment immune control of the infection as indicated by 
suppression of HBV DNA, HBeAg seroconversion and HBsAg seroconversion.  
Currently, there are seven drugs licensed for the treatment of hepatitis B in England and 
Wales: standard interferon-alfa (IFN-α); pegylated-interferon-alfa-2a (peg-IFN α2a α2a); 
lamivudine (LAM), adefovir dipivoxil (ADV); tenofovir (TDF); telbivudine (TdF), and entecavir 
(ETV). IFN (standard and pegylated) is an immunomodulator that acts by initiating cytotoxic 
T-cell activity causing lysis of infected hepatocytes and by promoting cytokine production for 
control of viral replication. The nucleos(t)ide analogues (LAM, ADV, TDF, TdF and ETV) 
inhibit viral replication by targeting the reverse transcriptase activity of the HBV polymerase. 
There are two different treatment strategies for people with CHB: treatment of finite duration 
with (peg-)IFN followed by NA therapy for those who fail treatment, and long-term treatment 
with NA(s). A major limitation of nucleos(t)ide analogues (NA) is the selection of HBV 
resistant variants, which can lead to a rebound in HBV replication and exacerbation of HBV-
related disease. Antiviral resistance is now considered the single most important factor in 
treatment failure in CHB. The same HBV polymerase gene variants that mediate HBV 
resistance to lamivudine are known to confer cross-resistance to other NAs (TdF and ETV).  
In cases of resistance, an appropriate rescue therapy should be initiated. This may mean 
that the patient is switched to a complimentary drug with a high barrier to resistance. A 
relatively recent concept in the management of antiviral resistance is the superiority of add-
on therapy rather than switching as a means of preventing the development of subsequent 
multidrug resistant isolates. Which initial and rescue therapy, and whether rescue therapy 
should be given alone or in combination, is an issue of considerable uncertainty. Each 
alternative is associated with different benefits, side effects and costs.  
The systematic review of the economic literature revealed that there is a substantial evidence 
base covering various aspects of pharmacological treatment; however, the majority have 
poor applicability to the UK, none include all comparators of interest and all have 
methodological limitations that could affect conclusions about cost-effectiveness. The aim of 
this model was to undertake a comprehensive economic evaluation of alternative antiviral 
treatments for CHB in order to recommend the most cost-effective combination or sequence 
of drugs for the treatment of CHB.  
The GDG considered questions about pharmacological treatment for CHB to be the highest 
priority for original economic analysis. The model was therefore developed to answer the 
question related to which sequences and combinations should be used to treat people with 
CHB.  The model built on the previous model that looked at decompensated cirrhosis and 
incorporated the findings of this model into the analysis the decompensated cirrhosis model 
can be found in Appendix H. The analysis was also used as a foundation in order to evaluate 
the whether tailoring treatment to hepatitis B genotype (following genotype testing) would 
represent a cost-effective use of NHS resources. The genotyping analysis is presented within 
this analysis.  
 


How this economic evaluation fits within existing NICE guidance 


Current guidance from NICE Technology Appraisals states that:  


 Pegylated interferon 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 (TA96).  


 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 (TA153).  


 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 (TA173). 


 Telbivudine is not recommended for the treatment of chronic hepatitis B (TA154). 


These recommendations will be incorporated into the guideline while allowing for further 
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How this economic evaluation fits within existing NICE guidance 


guidance to be given on the appropriate use of the recommended options within treatment 
sequences and combinations.  


 


Given additions to the evidence base and the introduction of new drugs (TA173), this 
guideline has been tasked with updating existing NICE TA 96 which states that:   


 Adefovir dipivoxil is recommended as an option for the treatment of adults with chronic 
hepatitis B (HBeAg positive or HBeAg negative) within its licensed indications if: 


o treatment with interferon alfa or peginterferon alfa-2a has been unsuccessful, or 


o a relapse occurs after successful initial treatment, or  


o treatment with interferon alfa or peginterferon alfa-2a is poorly tolerated or 
contraindicated. 


 Adefovir dipivoxil should not normally be given before treatment with lamivudine. It may 
be used either alone or in combination with lamivudine when: 


o treatment with lamivudine has resulted in viral resistance, or 


o lamivudine resistance is likely to occur rapidly (for example, in the presence of highly 
replicative hepatitis B disease), and development of lamivudine resistance is likely to 
have an adverse outcome (for example, if a flare of the infection is likely to 
precipitate decompensated liver disease). 


 


 


I.2 Methods 


I.2.1 Model overview  


I.2.1.1 Population 
CHB was defined as the presence of hepatitis B surface antigen for at least six months and a 
viral load of more than 300 copies per mL. People co-infected with HIV were excluded. There 
are two molecular variants of the HBV: Hepatitis B e antigen (HBeAg)-positive and HBeAg-
negative CHB. HBeAg-positive hepatitis B is the most common form of the disease in Europe 
and North America. HBeAg-negative CHB arises due to the selection of precore or other 
HBV mutant strains unable to produce HBeAg during the course of HBeAg-positive 
infection.5 This form of the disease is associated with worse outcomes than HBeAg-positive 
CHB and there is evidence that it may soon become the predominant form of CHB in most 
countries.28  
The model was developed to consider each population in turn;  a hypothetical population of 
HBeAg positive, nucleos(t)ide-naïve adults (aged ≥ 18 years) with detectible HBV DNA and 
evidence of active liver disease for whom antiviral treatment (interferon or nucleos(t)ide 
therapy) is considered appropriate, and a hypothetical population of HBeAg negative adults 
with detectable HBV DNA.  


Comparators 
The model was developed to evaluate the cost-effectiveness different monotherapies and 
combination nucleos(t)ide treatments after a prescribed course of peg-IFN α2a or following 
the development of drug resistance to the initial NA therapy. In practice, there are several 
factors which influence the selection of sequential treatment options. Based on in vitro and in 
vivo studies, it is well recognised that resistance to LAM confers cross-resistance to other 
nucleosides that share the same site of action (L-Nucleosides) and reduces sensitivity to 
ETV (Table 1). Conversely, mutants that are resistant to ADV generally remain sensitive to L-
nucleosides and ETV (Table 1). When patients are treated sequentially with drugs that have 
overlapping resistance profiles, the second therapy is not only less effective, but may also 
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lead to multidrug resistance.92 Another factor guiding the selection of appropriate treatment 
alternatives is that certain drugs may cause renal toxicity when used in combination (Adefovir 
and Tenofovir). 
Four rules were laid down prior to selecting the treatments to go into the analysis: 


1. ADV would not be part of any treatment sequence on the basis that TDF, the other 
drug that targets the same molecular sight, is both cheaper and more effective. 


2. No treatment sequence would be used that would confer a risk of toxicity when 
starting the second treatment. 


3. No treatment sequence would be used that would confer cross resistance between 
the first and second treatment. 


4. No treatment sequence that used LAM alone (i.e. not in combination) would be 
evaluated as the rate of resistance is too high (80% over five years) for it to be 
considered in regular practice. It may however be used in conjunction with other 
treatments as this prevents the increase of resistance. 


A list of all included treatment sequences is presented in Table 2. The included comparators 
came from a larger list of all possible combinations however most of these were excluded on 
the basis of the above rules. Table 3 includes a list of all excluded comparators, along with 
the reason for its exclusion.  
If a patient infected with virus develops resistance to the second drug, it is assumed that they 
stop all antiviral treatment (receiving best supportive care from then onwards).  
Combinations of NAs were not included as first line therapies within the model. Because peg-
IFN α2a plus LAM as first line therapy was evaluated in trials included within the clinical 
review, the GDG decided to include this strategy within the model. Because there have been 
no trials of peg-IFN α2a plus newer NAs for treatment naïve patients, these combinations 
were not included in the model.   
Peg-IFN α2b and emtricitabine + TDF (Emtricitabine plus tenofovir) were not included as 
comparators in the model because there are currently no published RCTs of Peg-IFN α2b or 
Emtricitabine plus tenofovir compared to any other therapy included in the clinical review. 
Therefore, these drugs could not be included in the network meta-analysis (see Appendix J). 
TdF is not included as a comparator in the model as it is not currently recommended as part 
of the treatment pathway for patients with hepatitis B (TA 154). 


Table 30: Antiviral cross resistance in CHB – From Zoulim 201292 and Zoulim & 
Locarnini 200991  


Pathway Mutation variant  LMV ETV ADV TFV 


 Wild type S S S S 


L-nucleoside (LMV) M204I/V R I S S 


Acyclic phosphate (ADV) N236T S S R I 


Shared (LMV, ADV) A181T/V R S R I 


Double (ADV, TFV) A181T/V + N236T R S R R 


D-Cyclopentane (ETV)  L180M + M204V/I ± I169 ± T184  R R S S 


I = intermediate sensitivity; R = resistant; S = sensitive. Telbivudine has been omitted from the original table as it 
is not a comparator in our model (as per TA 154).  


Table 31: Comparators included in the model 


# Sequential drug therapy (add-on or monotherapy) 


a.  No treatment (placebo) 


2  Pegylated interferon alfa 2a → Tenofovir → Entecavir  


3  Pegylated interferon alfa 2a → Entecavir → Tenofovir 


4  Pegylated interferon alfa 2a → Tenofovir → Tenofovir + Lamivudine 


5  Pegylated interferon alfa 2a → Tenofovir → Tenofovir + Entecavir  


6  Pegylated interferon alfa 2a → Entecavir → Entecavir + Tenofovir 


7  Pegylated interferon alfa 2a → Entecavir → Tenotofir + Lamivudine 
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# Sequential drug therapy (add-on or monotherapy) 


8  Pegylated interferon alfa 2a+ Lamivudine → Tenofovir → Entecavir  


9  Pegylated interferon alfa 2a + Lamivudine → Entecavir → Tenofovir 


10  Pegylated interferon alfa 2a + Lamivudine → Tenofovir → Tenofovir + Lamivudine 


11  Pegylated interferon alfa 2a + Lamivudine → Tenofovir → Tenofovir + Entecavir  


12  Pegylated interferon alfa 2a + Lamivudine → Entecavir → Entecavir + Tenofovir 


13  Pegylated interferon alfa 2a + Lamivudine → Entecavir → Tenofovir + Lamivudine 


14  Tenofovir → Entecavir 


15  Entecavir → Tenofovir 


16  Tenofovir → Tenofovir + Lamivudine 


17  Tenofovir → Tenofovir + Entecavir 


18  Entecavir → Entecavir + Tenofovir 


19  Entecavir → Tenofovir + Lamivudine 


 


Table 32: Excluded comparators  


# Sequential drug therapy (add-on or monotherapy) 
Reason for 
exclusion  


5  Pegylated interferon alfa 2a → Tenofovir → Adefovir  Cross resistant * 


6  Pegylated interferon alfa 2a → Entecavir → Lamivudine Cross resistant 


7  Pegylated interferon alfa 2a → Lamivudine → Lamivudine + 
Entecavir 


Cross resistant 


8  Pegylated interferon alfa 2a → Adefovir → Adefovir + Tenofovir  Toxic 


9  Pegylated interferon alfa 2a → Tenofovir → Tenofovir + Adefovir  Toxic  


10  Pegylated interferon alfa 2a → Entecavir → Entecavir + 
Lamivudine 


Cross resistant  


11  Pegylated interferon alfa 2a → Lamivudine → Adefovir LAM alone and 
ADV 


12  Pegylated interferon alfa 2a → Lamivudine → Tenofovir LAM alone 


13  Pegylated interferon alfa 2a → Adefovir → Lamivudine LAM alone and 
ADV 


14  Pegylated interferon alfa 2a → Adefovir → Tenofovir ADV  


15  Pegylated interferon alfa 2a → Adefovir → Entecavir ADV 


16  Pegylated interferon alfa 2a → Tenofovir → Lamivudine LAM alone 


17  Pegylated interferon alfa 2a → Entecavir → Adefovir ADV 


18  Pegylated interferon alfa 2a → Lamivudine → Lamivudine + 
Adefovir  


LAM alone 


19  Pegylated interferon alfa 2a → Lamivudine → Lamivudine + 
Tenofovir 


LAM alone 


20  Pegylated interferon alfa 2a → Adefovir → Adefovir + Lamivudine ADV 


21  Pegylated interferon alfa 2a → Adefovir → Adefovir + Entecavir ADV 


22  Pegylated interferon alfa 2a → Entecavir → Entecavir + Adefovir ADV 


23  Pegylated interferon alfa 2a → Entecavir → Adefovir + Lamivudine  ADV 


24  Pegylated interferon alfa 2a + Lamivudine → Lamivudine → 
Adefovir 


ADV 


25  Pegylated interferon alfa 2a + Lamivudine → Lamivudine → 
Tenofovir 


LAM alone 


26  Pegylated interferon alfa 2a + Lamivudine → Adefovir → 
Lamivudine 


ADV 
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# Sequential drug therapy (add-on or monotherapy) 
Reason for 
exclusion  


27  Pegylated interferon alfa 2a + Lamivudine → Adefovir → Tenofovir ADV 


28  Pegylated interferon alfa 2a + Lamivudine → Adefovir → Entecavir ADV 


29  Pegylated interferon alfa 2a + Lamivudine → Tenofovir → 
Lamivudine 


LAM alone 


30  Pegylated interferon alfa 2a + Lamivudine → Entecavir → Adefovir ADV 


31  Pegylated interferon alfa 2a + Lamivudine → Lamivudine → 
Lamivudine + Adefovir  


LAM alone 


32  Pegylated interferon alfa 2a + Lamivudine → Lamivudine → 
Lamivudine + Tenofovir 


LAM alone 


33  Pegylated interferon alfa 2a + Lamivudine → Adefovir → Adefovir + 
Lamivudine 


ADV 


34  Pegylated interferon alfa 2a + Lamivudine → Adefovir → Adefovir + 
Entecavir 


ADV 


35  Pegylated interferon alfa 2a + Lamivudine → Entecavir → 
Entecavir + Adefovir 


ADV 


36  Pegylated interferon alfa 2a + Lamivudine → Entecavir → Adefovir 
+ Lamivudine  


ADV 


37  Pegylated interferon alfa 2a +Lamivudine → Tenofovir → Adefovir  Cross resistant * 


38  Pegylated interferon alfa 2a +Lamivudine  → Entecavir → 
Lamivudine 


Cross resistant 


39  Pegylated interferon alfa 2a +Lamivudine  → Lamivudine → 
Lamivudine + Entecavir 


Cross resistant 


40  Pegylated interferon alfa 2a +Lamivudine  → Adefovir → Adefovir + 
Tenofovir  


Toxic 


41  Pegylated interferon alfa 2a +Lamivudine → Tenofovir → Tenofovir 
+ Adefovir  


Toxic  


42  Pegylated interferon alfa 2a + Lamivudine → Entecavir → 
Entecavir + Lamivudine 


Cross resistant  


43  Lamivudine → Adefovir LAM alone and 
ADV 


44  Lamivudine → Tenofovir  LAM alone 


45  Adefovir → Lamivudine LAM alone and 
ADV 


46  Adefovir → Tenofovir  ADV 


47  Adefovir → Entecavir  ADV 


48  Tenofovir → Lamivudine  LAM alone  


49  Entecavir → Adefovir ADV 


50  Lamivudine → Lamivudine + Adefovir  LAM alone and 
ADV 


51  Lamivudine → Lamivudine + Tenofovir LAM alone  


52  Adefovir → Adefovir + Lamivudine ADV 


53  Adefovir → Adefovir + Entecavir ADV 


54  Lamivudine → Entecavir  Cross resistant 


55  Tenofovir → Adefovir  Cross resistant * 


56  Entecavir → Lamivudine  Cross resistant 


57  Lamivudine → Lamivudine + Entecavir  Cross resistant 


58  Adefovir → Adefovir + Tenofovir Toxic 


59  Tenofovir → Tenofovir + Adefovir Toxic 
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# Sequential drug therapy (add-on or monotherapy) 
Reason for 
exclusion  


60  Entecavir → Entecavir + Adefovir Cross resistant 


61  Entecavir → Entecavir + Lamivudine Cross resistant 


* Although Tenofovir resistance has not been described, the GDG considered these to be instances of likely cross 
resistance because Adefovir is from the same group of drugs.  


I.2.1.2 Time horizon, perspective, discount rates used 
The analysis was undertaken from the perspective of the NHS and personal social services, 
in accordance with NICE guidelines methodology.63 Relevant costs consisted of the cost of 
each antiviral drug, monitoring during therapy, and costs associated with progressive liver 
disease.  All costs are reported in 2010/11 British pounds. The primary measure of outcome 
is the quality-adjusted life-year (QALY).  The model was evaluated over a lifetime horizon 
with both costs and QALYs discounted at a rate of 3.5% per year.  Alternative discount rates 
of 1.5% for QALYs and 3.5% for costs were explored in sensitivity analysis. 


I.2.2 Approach to modelling  
The natural history of chronic HBV infection can be divided into distinct phases of variable 
duration, characterised and diagnosed on the basis of HBeAg/anti-HBe serology, serum HBV 
DNA levels, and alanine aminotransferase (ALT) activity. In order to estimate the impact of 
short-term serological and virological changes on the long-term outcomes of people with 
CHB, a model illustrating the natural history of CHB was required. Disease progression was 
modelled as movements between 11 disease states of a Markov transition model (Figure 8).  
The effectiveness of each antiviral drug was estimated by applying treatment effects from the 
clinical review to the natural (baseline) rate of progression to HBeAg seroconversion and 
undetectable HBV DNA. Five-year rates of resistance to each drug were collected from the 
clinical literature. Upon developing resistance to a drug, patients were switched to another. 
HBeAg positive individuals were also eligible to ‘serorevert’ at rates dependant on type of 
antiviral drug they were treated with (Peg-IFN α2a, nucleotides, and nucleosides).  
Therefore, differences between treatments are driven by the proportion of patients achieving 
HBeAg seroconversion, undetectable HBV DNA, rates of seroreversion, and development of 
drug resistance. By changing patients’ serological, biochemical, histological or virological 
status, different antiviral drugs lead to differential rates of progression to health states in 
which they are more or less likely to develop progressive liver disease, HCC, liver 
transplantation, and death. 
The model assumed that people may experience spontaneous improvements in their 
condition or reductions in viral load but the effect of treatment is to increase the probability of 
viral suppression and inactive carrier above the levels observed in untreated patients. The 
model also allows for any anti-viral treatment to have an impact on prognosis for patients in 
certain states, irrespective of viral load and type of treatment. Treatment has an impact on 
the risk of progression of disease. Patients will lose viral load at different rates depending on 
treatment.  


I.2.2.1 Model structure  
A Markov model was developed using TreeAge Pro 200981(NEED TO ADD REFERENCE) to 
illustrate the varying stages of disease severity associated with CHB.  The structure of the 
model and transition rates between each health state were based on models reported by 
Dakin 201016, Wong 201185, and Shepherd 200676, and discussions with the GDG.  
Patients entered the model with active CHB and compensated cirrhosis according to 
proportions observed in the baseline populations of the included clinical trials (Table 5). 
Patients entering the model received one of the treatment strategies described in Table 2 
and can transition between health states according to the model structure defined in Figure 
1: Markov State diagram 
According to the relative rates observed in the clinical trials, patients could achieve 
undetectable HBV DNA or HBeAg seroconversion. As outlined in the network meta-analysis 
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conducted as part of the clinical review, the probability of each was treated independently 
(i.e. a competing risks model was not used). This is consistent with the NMA and model by 
developed by Dakin 201016.  
Viral suppression was defined by a viral load of less than 300 copies per ml. This is the lower 
limit of detection for viral assays commonly used in clinical trials, in routine practice, and was 
the threshold used in the clinical review. As reported by the REVEAL trial10, viral load was 
assumed to be an important factor in disease progression in the model, with transitions to 
compensated cirrhosis, hepatocellular carcinoma (HCC), and death being lower for people 
with undetectable HBV DNA.   
As a result of immunological control of the infection, the HBeAg seroconverted state confers 
a favourable long-term outcome with a very low risk of cirrhosis or HCC in the majority of 
patients. In contrast to other published models; in our model, individuals who achieved 
HBeAg seroconversion may not transition directly to compensated cirrhosis; they must first 
regress to an active viremic phase.  
People who undergo HBeAg seroconversion are at risk of spontaneous reactivation of the 
disease. Although previous published economic evaluations have assumed that reactivation 
of disease may be more likely in the year following a treatment-induced HBeAg 
seroconversion, for the sake of simplicity the current model assumes that the probability of 
seroreversion is unrelated to the time spent in that state or whether the transition to inactive 
carrier was induced by treatment.  
It was conservatively assumed that nucleos(t)ide treatment did not affect the probability of 
HBsAG seroconversion, as very few trials identified in the systematic review reported data on 
HBsAg seroconversion. HBsAg seroconversion was assumed to be a permanent state with 
no possibility of reactivating CHB. People in this state were assumed to be at no greater risk 
of developing progressive liver disease than in those without CHB.  
HBeAg negative CHB is for some patients a later phase of the natural history of CHB. In the 
model, a proportion of patients with HBeAg positive CHB may develop HBeAg negative CHB, 
or may transition from HBeAg seroconversion to active HBeAg negative CHB. This is in 
contrast to the majority of models in the literature which do not allow for transitions from one 
population to the other. Based on discussions with the GDG and agreement with the 
literature, we believe the inclusion of this transition model results in a more comprehensive 
representation of the disease process.  
All individuals in the model are at risk of developing HCC, but the risk is greater for patients 
with disease progression. The lowest risk is for HBsAg seroconverted individuals and the 
greatest risk is for those with cirrhosis. It is assumed that patients can only develop 
decompensated cirrhosis if they have first developed compensated cirrhosis.  
All individuals in the model are exposed to a background rate of all-cause mortality for people 
with CHB on an annual basis.  
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Figure 8: Schematic Markov model structure – HbeAg positive CHB 
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I.2.2.2 Uncertainty 
The model was built probabilistically to take account of the uncertainty surrounding each 
input parameter. In order to characterise uncertainty, a probability distribution was defined for 
each parameter based on error estimates from the data sources (e.g. standard errors or 
confidence intervals). The way in which distributions are defined reflects the nature of the 
data (Table 4). When the model was run, a value for each input was randomly selected from 
its respective distribution. The model was run repeatedly (1000 times) to obtain mean cost 
and QALY values.  
Various sensitivity analyses were also undertaken to test the robustness of model 
assumptions and data sources. In these analyses, one or more inputs were changed and the 
analysis was rerun in order to evaluate the impact of these changes on the results of the 
model. 


Table 33: Distributions used in probabilistic cost-utility analysis 


Parameter  
Type of 
distribution  


Properties 
of 
distribution Parameters for the distributions 


Relative risk & 
odds ratios 


Normal Calculated 
on log scale 
to bound at 0 


Mean (M) 


Standard Deviation (SD) 


Costs Gamma  Bound 
between zero 
and infinity  


α = (mean/standard error of the mean)
2
 


γ = mean/standard error of the mean
2
 


Probabilities 
(& mean 
baseline utility) 


Beta  Bound 
between zero 
and one  


α = events 


β = sample size - α 


 


 


I.2.3 Model inputs 


I.2.3.1 Summary table of model inputs  
Model inputs were based on clinical evidence identified in the systematic review undertaken 
for the guideline, supplemented by additional data sources as required. Model inputs were 
validated with clinical members of the GDG. A summary of the model inputs used in the 
base-case (primary) analysis is provided in Table 5 below. More details about sources, 
calculations and rationale for selection can be found in the sections following this summary 
table.  


Table 34: Overview of parameters and parameter distributions used in the model  


Parameter description Point estimate 


Probabili
ty 
distributi
on 


Distribution 
parameters 


Baseline Risk 


Active CHB to HBsAg seroconversion 
positive  1.80% Beta 


α: 40.565 


β: 2213.03 


Active CHB to HBeAg seroconversion 
positive (rate) 10.70% Gamma  


α: 44.315 


λ: 391.59 


HBeAg seroconversion to active CHB   
positive (rate) 0.49% Gamma 


α: 8.929 


λ: 1811.04 


HBeAg positive CHB to HBeAg negative 
CHB 5.00% Beta 


α: 14.003 


β: 266.06 
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Parameter description Point estimate 


Probabili
ty 
distributi
on 


Distribution 
parameters 


Active CHB to undetectable HBV DNA – 
positive 5.30% Gamma 


α: 10.441 


λ: 190.08 


Undetectable HBV DNA to active CHB 
positive and negative 12.50% Beta 


α: 2.665 


β: 18.66 


Active CHB to compensated cirrhosis 
positive (rate) 5.30% Gamma 


α: 4.666 


λ: 86.40 


HBeAg seroconverted to HBsAg 
seroconversion - positive 70.00% Beta 


α: 0.700 


β: 98.41 


HBeAg seroconverted to HBeAg negative 
CHB 2.80% Beta 


α: 97.172 


β: 3373.26 


HBeAg seroconverted to HCC 20.00% Beta 


α: 0.482 


β: 236.16 


Undetectable HBV DNA to HBeAg 
seroconverted positive 5.30% Beta 


α: 2.766 


β: 48.93 


Undetectable HBV DNA to HBsAg 
seroconversion positive  1.80% Beta 


α: 50.889 


β: 2776.27 


Undetectable HBV DNA to HCC - positive  0.10% Beta 


α: 4.834 


β: 4389.33 


Undetectable HBV DNA to compensated 
cirrhosis - positive  1.60% Beta 


α: 4.162 


β: 248.24 


Compensated cirrhosis to HCC 2.30% Beta 


α: 7.329 


β: 306.93 


Compensated cirrhosis to decompensated 
cirrhosis (no treatment)  5.00% Beta 


α: 6.889 


β: 130.90 


Decompensated cirrhosis to compensated 
cirrhosis (no treatment) 0.00%   


Decompensated cirrhosis to HCC 2.90% Beta 


α: 4.602 


β: 161.29 


Decompensated cirrhosis to liver transplant 1.60% Beta 


α: 0.064 


β: 3.96 


HCC to liver transplant 1.60% Beta 


α: 4.124 


β: 253.65 


HBeAg negative/HBV DNA positive to HBsAg 
seroconversion 0.40% Beta 


α: 3.980 


β: 991.02 


HBeAg negative/HBV DNA positive to HBeAg 
negative with undetectable HBV DNA (rate) 4.80% Gamma 


α: 1.515 


λ: 30.77 


HBeAg negative with undetectable HBV DNA 
to HBeAg negative with detectable HBV DNA 
  12.50% Beta 


α: 2.665 


β: 18.66 


HBeAg negative with undetectable HBV DNA 
to HBsAg seroconversion   0.70% Beta 


α: 0.700 


β: 98.41 


HBeAg negative/HBV DNA positive to HBV 
DNA positive CC 9.00% Beta 


α: 3.550 


β: 35.89 


HBeAg negative active CHB to HCC 0.50% Beta 


α: 1.550 


β: 308.39 


Undetectable HBV DNA to compensated 0.50% Beta α: 2.279 
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Parameter description Point estimate 


Probabili
ty 
distributi
on 


Distribution 
parameters 


cirrhosis β: 453.56 


HBeAg negative undetectable CHB to HCC 0.50% Beta 


α: 1.550 


β: 308.39 


HBeAg negative compensated cirrhosis to 
HCC 2.30% Beta 


α: 7.329 


β: 306.93 


HBeAg negative compensated cirrhosis to 
DC (no treatment) 5.00% Beta 


α: 6.889 


β: 130.90 


HBeAg negative DC to compensated 
cirrhosis (no treatment) 0.00%   


HBeAg negative DC to HCC 2.90% Beta 


α: 4.602 


β: 161.29 


HBeAg negative DC to Liver Transplant 1.60% Beta 


α: 0.064 


β: 3.96 


HBeAg negative HCC to Liver Transplant 1.60% Beta 


α: 4.124 


β: 253.65 


Treatment effects 


HBeAg seroconversion at 48 weeks (26 weeks follow up for PegIFN comparators) in HBeAg 
positive CHB (Nucleoside naïve) 


Peg-INF alfa 2a 3.72 Normal SD: 0.196 


Peg-INF alfa 2a + Lamivudine 3.12 Normal SD: 0.183 


Lamivudine  2.35 Normal SD: 0.159 


Tenofovir 2.70 Normal SD: 0.443 


Entecavir  2.43 Normal SD: 0.115 


HBeAg seroconversion at 48 weeks in HBeAg positive CHB (Lamivudine Resistant) 


Tenofovir 7.23 Normal SD: 5.925 


Entecavir  2.10 Normal SD: 7.195 


Undetectable DNA in HBeAg positive CHB at 48 weeks (26 weeks follow up for PegIFN 
comparators)  - Nucleoside naïve 


Peg-INF alfa 2a 84.71 Normal SD: 0.2675 


Peg-INF alfa 2a + Lamivudine 79.09 Normal SD: 0.3186 


Lamivudine  25.60  Normal SD: 0.0339 


Tenofovir 61.01 Normal SD: 0.1771 


Entecavir  42.85 Normal SD: 0.2002 


Undetectable DNA in HBeAg negative CHB at 48 weeks (26 weeks follow up for PegIFN 
comparators) - Nucleoside naïve 


Peg-INF alfa 2a 29.45 Normal SD: 0.0980 


Peg-INF alfa 2a + Lamivudine 30.97 Normal SD: 0.0699 


Lamivudine  10.12 Normal SD: 0.1030 


Tenofovir 13.85 Normal SD: 0.1639 


Entecavir  13.63 Normal SD: 0.3444 


Undetectable DNA in HBeAg positive CHB at 48 weeks (Lamivudine Resistant) 


Tenofovir 39.17 Normal SD: 8.6618 


Entecavir  12.05 Normal SD: 6.1069 


Cost (£) 


Peg INF α 2a (Pegasys) £5971 (cost of NA List price 
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Parameter description Point estimate 


Probabili
ty 
distributi
on 


Distribution 
parameters 


48 week course) 


 


Lamivudine (Zeffix)  £1,015  NA List price 


Adefovir (Hepsera) £3,610  NA List price 


Entecavir (Baraclude) £4,420  NA List price 


Entecavir (Baraclude) £4,420  NA List price 


Tenofovir (Viread) £2,925  NA List price 


Monitoring 


Total cost of monitoring pegIFN α 2a £812.34 
Gamma 


α: 47.39 


λ:0.58 


Total cost of monitoring Entecavir and 
Lamivudine 


£870.98 
Gamma 


α: 100.23 


λ: 0.12 


Total cost of monitoring Tenofovir £865.70 
Gamma 


α: 101.33 


λ: 0.12 


Costs of Liver disease 


Compensated cirrhosis  £2,235 
Gamma 


α: 61.07 


λ:0.0273 


Decompensated cirrhosis
¥
 £8,930 


Gamma 
α: 61.25 


λ:0.0069 


Hepatocellular carcinoma £9,427 
Gamma 


α: 61.30 


λ:0.0065 


Transplantation £47,737 
Gamma 


α: 61.28 


λ:0.0013 


First year post transplant £16,357 
Gamma 


α: 61.31 


λ:0.0037 


Post-transplant £10,210 
Gamma 


α: 61.21 


λ:0.0060 


Utilities 


Non-cirrhotic CHB 0.87 Beta α: 147.42 


β: 34.58 


Compensated cirrhosis 0.81 Beta α: 6.03 


β: 6.28 


Decompensated cirrhosis 0.49 Beta α: 52.67 


β: 9.29 


Hepatocellular carcinoma 0.85 Beta α: 39.60 


β: 15.40 


Post-liver transplant 0.72 Beta α: 1748.41 


β: 261.26 


  


I.2.3.2 Initial cohort settings 
Baseline characteristics for CHB patients were taken from the RCTs included in the clinical 
review.  
From Fattovich 200324:  
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At the time of initial presentation, the median age of adult patients with HBeAg positive CHB 
is 31 years (range 24 to 36). Men usually outnumber women and the male to female ratio 
ranges from 1.5 to 4.9. Active cirrhosis is seen in 10% to 24% or people with HBeAg positive 
CHB.  
Patients with HBeAg negative CHB are usually older than patients with HBeAg positive CHB 
with a median age of 40 (range 36 to 45 years). The male to female ratio ranges from 3.9 to 
17. Current data indicate that the clinical profile of HBeAg negative CHB differs from that 
seen in patients with HBeAg positive CHB; in a large series from the Mediterranean area, 
29% to 38% of patients had cirrhosis at the time of their first presentation.   


I.2.3.3 Baseline event rates 


Patients enter the model in one of the two health states identified in Figure 9 with a bold blue 
border (Active CHB – HbeAg positive, and Compensated Cirrhosis), according to the cohort 
settings described in section I.2.3.2. An analysis that starts all patents in an e antigen 
negative population is looked at in a sensitivity analysis. The probability of transitioning 
between each health state in Figure 9 is described in 


Table 35, along with the data sources and rationale used to estimate each value. Circular 
arrows indicate residual probabilities (i.e. one minus the sum of all other transition 
probabilities out of that health state).  
All individuals in the model are exposed to a background rate of mortality for people with 
CHB. There is an excess risk of mortality associated with certain states. The sources and 
calculations used to inform these values are outlined under ‘Life Expectancy’ in section 
I.2.3.4.  
Not all probabilities are available at the appropriate time point, some data is from studies 
longer than one year and other data are from a shorter time period. In order to make sure 
that all the transition probabilities are calculated for one year the data must be transformed to 
its underlying rate, and then back into a probability. An example of how this is done can be 
found below: 
E.g. From Hsu 200235: “12 out of 283 people experienced HBeAg positive seroreversion over 
a median of 8.6 years” 
In order to calculate this as an annual probability, the probability of patients seroreverting is 
taken at 8.6 years, which is quite simply: 


=  


= 0.0424 (4.24%)  
Then this probability must be converted to an underlying rate at 1 year. This is done by 
transforming the probability to a rate on the natural log scale and dividing it by the total time 
in years: 
    


   = 0.00504  
This rate can then simply be transformed back to a probability by taking the exponent of the natural 
log: 
    
   = 0.00503 (0.5%) per year 
This same set of equations is used to convert any rate or probability that is not at one year to a one 
year probability in the model. 
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Figure 9: Baseline transition probabilities  
HBeAg positive  CHB         HBeAg negative CHB 


  


 


Table 35: Baseline (natural history) transition probabilities for people with HBeAg positive and HBeAg negative CHB 


Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


7  Active CHB to HBsAg seroconversion 
positive 


1.8% 0.0% to 2.3% In Western patients, spontaneous HBsAg clearance occurs 
during chronic HBV infection at an annual rate of 1% to 2%. The 
mean probability and range used in this model were based on 
values used by Dakin 2010


16
 and attributed to Wong 1995


86
.   


8  Active CHB to HBeAg seroconversion 
positive 


10.7%  5.6% to 17.7% Based on Dakin 2010
16


 and Wong 1995
86


. It is greater than that 
of the control arms of trials included in the current clinical review 
(13 out of 230 patients in Marcellin 2003


59
 and Dienstag 1999


22
 


achieved HBeAg seroconversion over one year; equal to an 
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Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


annual probability of 5.5% and a 95% confidence interval of 
3.2% to 9.3%). The GDG felt that the population in the Dakin 
2010 study more accurately reflected their expectations for this 
transition based on clinical experience.  


9  HBeAg seroconversion to active CHB  
positive 


0.5% 


 


 


 


 


0.3% to 0.9%  


 


 


 


A long-term follow-up of people with HBeAg seroconversion 
found that 12 out of 283 people experienced HBeAg positive 
seroreversion over a median of 8.6 years (Hsu 2002


35
). This is 


equal to an annual probability of 0.5% and a 95% confidence 
interval of 0.3% to 0.9%.  The calculation of this can be found in 
section I.2.3.3. 


10  HBeAg positive CHB to HBeAg negative 
CHB  


5.0% 2.5% to 7.5% This transition does not appear to have been included in the 
models by on Dakin 2010


16
 or Wong 1995


86
. The GDG agreed 


that this value is not well described in the literature but is a 
plausible event in the natural history of the disease.  This value 
was informed by a statement in Fattovich 2003


25
 that ‘HBeAg 


seroconversion associated with liver disease remission marks 
the transition from chronic hepatitis B to the inactive HBeAg 
carrier state. However, a small percentage of patients (approx. 
5%) may continue to show biochemical activity and high levels of 
serum HBV DNA at the time of HBeAg seroconversion. These 
patients as well as those undergoing reactivation of hepatitis B 
after HBeAg seroconversion constitute the group of patients with 
HBeAg negative chronic hepatitis B.’ A 5% point estimate and 
confidence interval of 2.5% to 7.5% was discussed and agreed 
by the GDG.   


11  Active CHB to undetectable HBV DNA – 
positive  


5.3% 2.7% to 8.8%  None of the patients in the placebo arm of studies included in 
the current clinical review experienced a decrease in HBV DNA 
to fewer than 300 copies/ml. In the absence of other evidence, 
the GDG agreed that this value should be equal to half that of 
transition from Active CHB to HBeAg seroconversion (transition 
2) and equal to transition from Undetectable HBV DNA to 
HBeAg seroconverted (transition 12). The mean value and 
confidence interval were calculated by assigning a beta 
distribution to transition 2 and dividing this value in half using 
probabilistic simulation. Note that this value is less than that 
used by Dakin 2010


16
 who reported that 7.2% (95% CI 1.6%, 
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Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


18.7%) of patients in the placebo arm of studies included in their 
review had undetectable HBV DNA at one year. This value 
appears to have been derived from a study by Schiff 2003


75
 


comparing lamivudine to placebo in people who did not respond 
to interferon treatment which was excluded from our review on 
the basis that it did not meet our population criteria. The GDG 
were in agreement that based on their clinical experience, this 
value was too high to apply to patients within the UK.  


12  Undetectable HBV DNA to active CHB – 
positive  


12.5% 0.0% to 28.7% Based on Dakin 2010 where the probability of HBeAg positive 
patients regaining detectable HBV DNA was assumed to be the 
same as for HBeAg negative CHB. The mean probability and 
confidence interval were obtained from studies included in the 
NMA by Dakin 2010


16
 and reflect the number of people in the 


placebo arm who still had undetectable HBV DNA at 2 years 
compared to week 48.  


13  Active CHB to HCC – positive  0.5%  0.4% to 0.6%  Within the REVEAL trial
10


 there were 153 cases of HCC over 
31,625 patient years in people with HBV DNA >300 c/mL. This is 
equal to an annual probability of 0.5% and a 95% confidence 
interval of 0.4% to 0.6%. This is the same value used in the 
analyses by Dakin 2010


16
 and Wong 1995


86
.  


14  Active CHB to compensated cirrhosis positive 5.3% 2.3% to 11.8% As reported in a review by Fattovich 2003
25


, the incidence of 
cirrhosis in people with predominantly HBeAg positive CHB 
ranges from 2 to 5.4 per 100 person years with a cumulative 
incidence of 8% to 20% over a five year period. As in the study 
by Dakin 2010


16
, the upper limit of this estimate was used to 


inform this value. This is equal to an annual probability of 5.3% 
and a 95% confidence interval of 2.3% to 11.8%. This estimate 
is slightly greater than the one used by Wong 2011


85
 (mean 


4.4%, 95% CI 2.2% to 8.8%) informed by Liaw 1987
54


, and 
Veenstra 2007


83
. The GDG agreed that the value from Dakin 


2010 more closely matched their expectation of this transition in 
a UK population.  


15  HBeAg seroconverted to HBsAg 
seroconversion - positive 


0.7% 


 


 


0.3% to 1.3% 


 


 


The value used to inform this transition was obtained from Dakin 
2010


16
 and Wong 1995


86
. The GDG agreed that the value for this 


variable should be equal to that for people moving from HBeAg 
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Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


  negative undetectable HBV DNA to HBsAg seroconversion (transition 
25). 


16  HBeAg seroconverted to HBeAg negative 
CHB 


2.8% 2.2% to 3.5% A long-term follow-up of people with HBeAg seroconversion 
found that 68 out of 283 people experienced HBeAg negative 
seroreversion over a median of 8.6


35
. This is equal to an annual 


probability of 2.8% according to methods described by 
Fleurence and Hollenbeak 2007


27
. An example of how this is 


calculated can be found in section I.2.3.3. The confidence 
interval was calculated according to the delta method described 
by Kirkwood and Stearne 2003


40
. This value is lower than that 


reported by Papatheodoridis 2008
68


, which is quoted by EASL 
2012 and has narrower confidence intervals than the value used 
by Dakin 2010.  


17  HBeAg seroconverted to HCC 0.2% 


 


 


 


 


 


 


 


0.1% to 0.5% 


 


 


 


 


 


 


 


In a long-term follow-up of people with HBeAg seroconversion, 
HCC was detected in 6 patients over a median of 8.6 years (Hsu 
2002). This is equal to an annual probability of 0.2% according 
to methods described by Fleurence and Hollenbeak 2007


27
. The 


confidence interval was calculated according to the delta method 
described by Kirkwood and Stearne 2003


40
.  This value is similar 


to the value reported in the REVEAL trial (0.3%; 95% CI 0.2% to 
0.3%; Chen 2006) and was used in preference to the slightly 
higher estimate used in the analysis by Dakin 2010


16
 and Wong 


1995
86


 (mean 0.5%, 95% CI 0.0% to 1.7%) as it is specific to 


those in the inactive carrier health state.  


18  Undetectable HBV DNA to HBeAg 
seroconverted positive 


5.3% 2.7% to 8.8%  In the absence of other evidence, the GDG agreed that this 
value should be equal to half that of transition from Active CHB 
to HBeAg seroconversion (transition 2) and equal to transition 
from active CHB to undetectable HBV DNA (transition 5). The 
mean value and confidence interval were calculated by 
assigning a beta distribution to transition 2 and dividing this 
value in half using probabilistic simulation¥. This in contrast to 
the assumption by Dakin 2010


16
 that the probability of becoming 


an inactive carrier was the same for people with undetectable 
HVB DNA as for people with detectable levels of HBV DNA.  


19  Undetectable HBV DNA to HBsAg 1.8% 0.0% to 2.3%  The mean probability and range used to inform this transition 
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Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


seroconversion positive  probability was based on the assumption by Dakin 2010
16


  that 
because patients participating in trials of Adefovir had similar 
rates of HBeAg seroconversion as untreated patients, people 
with undetectable HBV DNA had the same probability of HBeAg 
seroconversion as those with detectable HBV DNA.   


20  Undetectable HBV DNA to HCC - positive 0.1% 0.0% to 0.2% Within the REVEAL trial
10


, there were 11 cases of HCC over 10, 
154 patient years in people with HBV DNA <300 c/ml. This is 
equal to an annual probability of 0.1% according to methods 
described by Fleurence


27
 and Hollenbeak 2007. The confidence 


interval was calculated according to the delta method described 
by Kirkwood and Sterne 2003. 


21  Undetectable HBV DNA to compensated 
cirrhosis - positive 


1.6% 0.5% to 3.4% Dakin 2010 reported that within the REVEAL trial 
10


, the relative 
risk of cirrhosis in people with undetectable HBV DNA compared 
with detectable HBV DNA was 0.308 (95% CI 0.231 to 0.385). 
This risk was multiplied by the annual rate calculated for people 
with detectable HBV DNA (transition 8).  


22  Compensated cirrhosis to HCC 2.3%  1.0% to 4.4% Among people with CHB and cirrhosis, the annual probability of 


developing HCC ranges from 0.2% to 7.8% 
86


). The REVEAL 


study trial 
10


 found that compared to people with HBV DNA of 
less than 300c/ml, the hazard ratio (HR) of developing HCC was 
21.8 (95% CI 14.9 to 32.0) for people with liver cirrhosis. This 
transition probability was calculated by multiplying this HR by the 
annual rate of HCC from Undetectable HBV DNA (transition 14). 
The resulting value is similar to the value used by Dakin 2010


16
 


and Wong 1995
86


 (mean 2.4%, 95% CI 0.0% to 8.0%). According 


to the systematic review and meta-analysis by Singal 2011
77


, the 
probability of developing HCC is the same for people with HBV 
DNA positive compensated cirrhosis (CC) as for those with HBV 
DNA negative CC. This is the same assumption made by Dakin 
2010.  


23  Compensated cirrhosis to decompensated 
cirrhosis (no treatment) 


5.0%  2.3% to 9.5% Wong 1995 report that the annual probability that people with 
cirrhosis will experience hepatic decompensation ranges from 
3.8% to 9.5%. The value used to inform this transition probability 
was obtained from Dakin 2010 based on studies by Crowley 
2002


13
, Crowley 2000


14
, Lavanchy 2004


48
, and Liaw 1987


54
. This 
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Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


value is similar to that used by Wong 1995
86


 of 5.9% and 


attributed to a study by Fattovich 1995
26


. According to this study, 
neither the presence of HBV DNA nor HBeAg predicted the 
development of decompensation. Therefore, the same 
probability was applied to people with HBV DNA negative CC 
and HBeAg negative CHB.   


24  Decompensated cirrhosis to compensated 
cirrhosis (no treatment)  


0.0% 0.0% to 0.0% This value was based on the assumption by Dakin 2010
16


 that 
this transition was not permitted as none of the reviewed 
literature reported patients who had recovered from DC without 
treatment. 


25  Decompensated cirrhosis to HCC 2.9% 1.0% to 6.3% A recent systematic review of the incidence of HCC in CHB 
found that in 12 studies HCC was diagnosed in 78 of 779 people 
with compensated and 18 of 148 people with decompensated 
cirrhosis. The resulting odds ratio (OR 1.24, 95% CI 0.72 to 
2.15) was multiplied by the probability of HCC from CC 
(transition 16) using probabilistic simulation


¥
. Note that this 


calculation is in contrast to finding by Singal
77


 (2011) and the 


assumption by Dakin 2010
16


 and Wong 1995
86


 that people with 


decompensated cirrhosis (DC) have the same probability of 
developing HCC as people with CC.  


26  Decompensated cirrhosis to liver transplant 1.6% 0.0% to 20.0% According to Dakin 2010
16


, data from the UK National Transplant 


Database (UK Transplant 2002)
65


 suggests that approximately 
25 liver transplants are conducted in the UK every year for CHB. 
If it is assumed that liver transplantation is only conducted on 
patients with CHB if they have HCC or DC, then 1.4% of people 
with CHB would be indicated for transplantation, based on the 
London clinical audit. If the total prevalence of CHB in the UK is 
0.3%


9
 and 65% of people with CHB are diagnosed, there are 


around 115, 500 people in the UK with diagnosed CHB, of whom 
around 1600 (1.4%) would have HCC or DC and be indicated for 
transplant. This suggests that the chance of any one patient with 
DC of HCC undergoing liver transplant in any given year is 
1.55%. Minimum assumes no liver transplants are conducted for 
DC. Maximum is expert opinion. 


27  HCC to liver transplant  1.6% 0.0% to 3.1% This figure was based on the assumption by Dakin 2010 that the 
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Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


risk of liver transplant from HCC is equal to that from DC; the 
minimum value assumes that no liver transplants are conducted 
for HCC and the maximum was assumed to be twice the mean 
value.  


28  HBeAg negative/HBV DNA positive to HBsAg 
seroconversion  


0.4%  0.2% to 0.9%  A review by Fattovich 2003
24


 states that delayed spontaneous 
HBsAg clearance occurs at a rate of 0.5% per year and cites 
studies by Papatheodoridis 2001


68
 and Hsu 2002. This rate 


seems to be that reported by Hsu 2002
35


 as the data reported by 
Papatheodoridis 2005


69
 (5 out of 195 untreated patients 


achieved HBsAg clearance over a mean of 6.1 years) and is 
equivalent to an annual rate of 0.4%. Combined, the two studies 
report a total of 8 HBeAg negative people experiencing HBsAg 
seroconversion over 1802 patient years. This is equal to an 
annual probability of 0.4% and a 95% confidence interval of 
0.2% to 0.9%.  


29  HBeAg negative/HBV DNA positive to HBeAg 
negative with undetectable HBV DNA  


4.8% 1.2% to 17.9% Papatheodoridis 2008A
68


 followed 65 people with HBeAg 
negative CHB to observe longitudinal changes in HBV DNA. 
They found that over a median of 7.5 months, 3 people had HBV 
DNA levels of less than 2000 IU/ml, or approximately 380 
copies/ml. It was assumed that this was a slight overestimate 
due to the higher threshold used, and that 2 patients would have 
experienced HBV DNA of less than 300 copies/ml over this 
period. This is equal to an annual probability of 4.8% according 
to methods described by Fleurence and Hollenbeak 2007


27
. The 


confidence interval was calculated according to the delta method 
described by Kirkwood and Sterne 2003


40
.  


30  HBeAg negative with undetectable HBV DNA 
to HBeAg negative with detectable HBV DNA  


12.5% 0.0% to 28.7% The mean probability and confidence interval was obtained from 
studies included in the NMA by Dakin 2010


16
 and reflect the 


number of people in the placebo arm who still had undetectable 
HBV DNA at 2 years compared to week 48.  


31  HBeAg negative with undetectable HBV DNA 
to HBsAg seroconversion  


0.7%  0.3% to 1.3%  In the absence of other data, the GDG indicated that the transition 
probability for this variable was likely to be similar for that for HBeAg 
positive inactive carrier to HBsAg seroconversion (transition 9).  


32  HBeAg negative/HBV DNA positive to HBV 
DNA positive CC  


9.0%  2.3% to 20.0% A review of the natural history of CHB states that progression to 
cirrhosis occurs at an annual rate of 8-10% in HBeAg negative 
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Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


patients (de Franchis 1993
17


). Dakin 2010 chose to use the 
intermediate value as the mean value and assumed that the 
minimum value represented the minimum risk of HCC in people 
with HBeAg positive CHB and the maximum value was assumed 
to be twice the upper limit reported by de Franchis 1993


17
. In the 


absence of more informative data, the same assumptions and 
values were used to inform this value in the current analysis.  


33  HBeAg negative active CHB to HCC  0.5%  0.2% to 1.5% The study by Hsu 2002 found that over a median follow-up of 9 
years, 3 out of 68 people with HBeAg negative CHB progressed 
to HCC. This is equal to an annual transition probability of 0.5% 
with a 95% CI of 0.2% to 1.5%.  


34  Undetectable HBV DNA to compensated 
cirrhosis 


0.5%  0.0% to 1.3%  This value was taken from the analysis by Dakin 2010
16


, who 
assumed that that the probability of progressing to CC from 
HBeAg negative undetectable HBV DNA was the same as 
reported for people who are HBeAg positive HBeAg 
seroconverted (represented in this model as Transition 3).  


35  HBeAg negative undetectable CHB to HCC 0.5%  0.2% to 1.5% As in the evaluation by Shepherd 2006
76


 and Dakin 2010
16


, it 
was assumed that the probability of developing HCC from 
HBeAg negative CHB with undetectable HBV DNA was the 
same as for people with HBeAg negative CHB with detectable 
HBV DNA. Please refer to transition 27 for the calculations and 
data sources used to inform this value.  


36  HBeAg negative compensated cirrhosis to 
HCC 


2.3%  1.0% to 4.4% Both Wong 1995
86


 and Dakin 2010
16


 have used the finding by 
Fattovich 1995


26
 that the risk of developing HCC from a cirrhotic 


health state is not affected by HBeAg status to justify assuming 
that this transition probability is equal to the transition from CC to 
HCC (transition 16).  


37  HBeAg negative compensated cirrhosis to 
DC (no treatment) 


5.0%  2.3% to 9.5% According to a study by Fattovich 1995
26


 and assumptions made 
by Wong 1995


86
 and Dakin 2010


16
, neither the presence of HBV 


DNA nor HBeAg predicted the development of DC; therefore, the 
same probability was applied to people with HBV DNA negative 
CC and HBeAg negative CHB (transition 17).  


38  HBeAg negative DC to compensated 
cirrhosis (no treatment)  


0.0% 0.0% to 0.0% This value was based on the assumption by Dakin 2010 
16


that 
because no studies were identified which reported patients who 
had recovered from DC without treatment, this transition was not 
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Transitio
n  (Figure 
9) Parameter description 


Mean 
probability  


95% 
Confidence 
Interval Source  


permitted.  


39  HBeAg negative DC to HCC  2.9% 1.0% to 6.3% As in Dakin 2010
16


, it was assumed that the same probability of 
transition to HCC from DC occurs in people with HBeAg 
negative CHB as in HBeAg positive (transition 19).   


40  HBeAg negative DC to Liver Transplant 1.6% 0.0% to 20.0%  In the absence of other data, the same values were used as for 
people with HBeAg positive CHB (transition 20).  


41  HBeAg negative HCC to Liver Transplant 1.6% 0.0% to 3.1% It was assumed that the same probability of transition from HCC 
to Liver Transplant applies to people with HBeAg negative CHb 
as HBeAg positive CHB  (transition 21)  


 


Table 36: On treatment probability (replaces natural history probabilities for all patients on treatment)  


Transitio
n  (Figure 
9) Parameter description 


Mean 
probability   


95% 
Confidence 
Interval Source  


17 & 31 Compensated cirrhosis to decompensated 
cirrhosis 


1.4%  0.8% to 2.0%  This value was informed by the analysis by Dakin 2010
16


, 
who calculated this probability based on a pooled analysis of 
3 studies of cirrhotic patients receiving lamivudine and/or 
adefovir (Oo 2012 


66
, Lampertico 2006


45
, Liaw 2004


53
.  


18 & 32 Decompensated cirrhosis to compensated 
cirrhosis (first year only; subsequent years = 
0%) 


13.6%  10.5% to 
16.6%  


This value was informed by the analysis by Dakin 2010
16


, 
who reported that the study by Schiff 2003


75
 found that 21 of 


128 patients with decompensated cirrhosis receiving LAM + 
ADF no longer needed liver transplantation and contradictory 
findings by Oo 2012


66
 that no patients improved from Child 


Pugh B/C to A. The probability reported by Dakin 2010
16


 was 
based on a weighted average rate from these two studies.  
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I.2.3.4 Life expectancy  
All individuals in the model were exposed to a background rate of mortality for people with 
CHB. The age- and sex- specific all-cause mortality rates from the most recent available life 
tables for England and Wales (ONS 2010) were identified. The age-, sex- alcohol-, and 
smoking- adjusted hazard ratio for all-cause mortality in HBsAg positive individuals 
compared with HBsAg negative people from the REVEAL trial (mean 1.1, 95% CI 0.9 to 
1.3).37 were then multiplied by the mortality rates to give an adjusted mortality rate that could 
be applied within the model.  
According to the clinical literature, there is a disease-specific excess mortality rate (i.e. a risk 
of mortality in excess of the baseline risk of all-cause mortality) associated with certain health 
states in addition to the background mortality rate. The states to which this applies are 
depicted in Figure 10. The values and sources used to calculate each of these probabilities 
are described in Table 4.  
Excess mortality among people who have undergone HBsAg and HBeAg seroconversion is 
extremely rare, with approximately 0.01 and 0.03 liver-related deaths reported per 100 
patient years, respectively. Therefore, in the model these patients did not experience a risk of 
death in excess of the background rate of mortality.  


Figure 10: Excess mortality  


 


Table 37: Disease-specific excess mortality associated with certain health states 


Transitio
n (Figure 
10)  Health state  


Mean 
value  Range  Source  


A CC 3.7% 3.0% to 4.4% The five year mortality rate in people with 
CHB and compensated cirrhosis reported to 
range from 14% to 20%


24
. This is 


equivalent to an annual probability of 3.0% 
to 4.4%. The mean value was calculated 
based on this reported range.  


B DC 15.6% 11.9% to 
20.3% 


The five year mortality rate in people with 
decompensated cirrhosis was reported to 


Active CHB 
HBeAg +ve


HBV DNA +ve


HBsAg
seroconverted


‘CURE’


HBeAg
seroconverted


HBeAg -ve
HBV DNA -ve


Compensated 
Cirrhosis


Decompensated 
Cirrhosis


HCC
Liver 


Transplant


Death


Undetectable 
HBV DNA 
HBeAg +ve


HBV DNA -ve


Active CHB
HBeAg -ve


HBV DNA +ve


Undetectable 
HBV DNA 
HBeAg -ve


HBV DNA -ve


A


B


C D
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Transitio
n (Figure 
10)  Health state  


Mean 
value  Range  Source  


be 85%
24


. This is equivalent to an annual 
probability of 15.6% and a 95% CI of 11.9% 
to 20.3%.  


C HCC  56% 


 


43% to 99% The mean value was informed by a report 
from the Surveillance, Epidemiology and 
End Results (SEER) Program. The 5 year 
relative survival for persons with liver 
cancer is 5% to 6%, yielding a disease-
specific excess mortality of 56% per year 
on top of the baseline mortality. Dakin 
2010


16
 used these sources to find the 


range: (Wong 1995
86


, Crowley 
2002


13
,Crowley 2000


14
, Lavanchy 2004


48
. 


D LT (first year) 


 


 (subsequent 
years) 


21.0% 


 


5.7% 


6.0% to 
42.0% 


 


2.0% to 
11.0% 


Mortality during the first and subsequent 
years following liver transplantation was 
based on a study by Veenstra 2007


83
. 


These values were similar to those used in 
models by Kanwal 2006


39
 (first year mean 


18.8% and subsequent years 5.4%) and 
Wong 2011


88
 (first year NR and subsequent 


years 6.7%).  


 


I.2.3.5 Relative treatment effects (at one year)  
Transition probabilities for the key transitions that differ between treatments (the probability 
of achieving undetectable HBV DNA or HBeAg seroconversion) were based on the network 
meta-analysis conducted for the systematic clinical review (described in full in Appendix X). 
In order to incorporate the treatment effects into the model, the relative risks were used. 
These relative risks are based on the same data as the odds ratios but are not reported in 
the NMA chapter. They are reported however in the following tables (Table 38, Table 39, 
Table 40, Table 41 and Table 42). The data extracted from the NMA provides relative risks of 
all drugs (NAs and IFNs) compared with Lamivudine. In the case of pegIFN and pegIFN with 
Lamivudine, the 26 week follow up relative risks were used as this is this was assessed by 
the GDG as the most appropriate measurement of the true effectiveness of pegIFN. In order 
to consider all the treatments compared to placebo, an indirect comparison was used where 
treatments were compared through Lamivudine. This required multiplying the relative risk of 
each treatment with the relative risk of Lamivudine compared with placebo as in the equation 
below: 


 
where  
RRxP is the RR of treatment X compared to placebo 
RRxLam is the RR of treatment X compared to Lamivudine and 
RRLamP is the RR of Lamivudine compared to placebo 
In the Lamivudine resistant populations however, the treatments are simply compared 
directly with placebo, in this case the relative risks are just applied directly. 
The relative risks and also the costs and outcomes are applied annually in all treatments 
apart from Peg IFN and Peg IFN with Lamivudine because it is assumed that after a 48-week 
cycle, patients will either have seroconverted, have undetectable HBV DNA or will be 
switched from peg IFN to a nucleoside treatment. 
The effectiveness of each drug associated with the outcomes in various populations is 
presented below: 
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Table 38:   HBeAg seroconversion at 48 week in HBeAg positive CHB (Nucleoside 
naïve) 


Intervention  


Relative Risk 
versus Placebo 
(RRxP) 


Relative risk versus 
Lamivudine 
(RRxLam) 


Standard 
Deviation (SD) 


Peg-INF alfa 2a 3.718 1.583 0.270 


Peg-INF alfa 2a + 
Lamivudine 


3.123 1.330 0.240 


Lamivudine  2.348 1 0.159 


Tenofovir 2.703 1.151 0.443 


Entecavir  2.432 1.035 0.115 


Table 39: HBeAg seroconversion at 48 week in HBeAg positive CHB (Lamivudine 
Resistant) 


Intervention  
Relative Risk versus 
Placebo 


Standard Deviation 


Tenofovir 7.232 5.925 


Entecavir  2.104 7.195 


Table 40: Undetectable DNA in HBeAg positive CHB (Nucleoside naïve) 


Intervention  
Relative Risk 
versus Placebo 


Relative risk versus 
Lamivudine  


Standard 
Deviation 


Peg-INF alfa 2a 84.719 3.31 1.643 


Peg-INF alfa 2a + 
Lamivudine 


79.089 3.09 1.546 


Lamivudine  25.595  1  0.034 


Tenofovir 61.018 2.384 0.177 


Entecavir  42.846 1.674 0.200 


Table 41: Undetectable DNA in HBeAg negative CHB (Nucleoside naïve) 


Intervention  
Relative Risk 
versus Placebo 


Relative risk versus 
Lamivudine  


Standard 
Deviation 


Peg-INF alfa 2a 29.45 2.91 1.444 


Peg-INF alfa 2a + 
Lamivudine 


30.97 3.06 1.505 


Lamivudine  10.12 1  0.103 


Tenofovir 13.85 1.368 0.164 


Entecavir  13.63 1.346 0.344 


Table 42: Undetectable DNA in HBeAg positive CHB (Lamivudine Resistant) 


Intervention  
Relative Risk versus 
Placebo 


Standard Deviation 


Tenofovir 39.17 8.662 


Entecavir  12.05 6.107 


 
The effectiveness of the interventions for the treatment of cirrhosis is evaluated elsewhere 
(Appendix H for the decompensated cirrhosis model). In order that this other model is 
included in the sequencing model, the most effective treatment that has been recommended 
has been used. There is potential for biasing in favour of less effective treatments here 
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because this is where the more severe outcomes are and they have a more effective 
treatment once they reach this stage. In order to capture the effects of a combined treatment, 
in every probabilistic simulation, the most effective treatment is chosen and used in the 
model. 


I.2.3.6 Resistance  
Primary drug resistance mutations refer to amino acid changes that result in reduced 
susceptibility to an antiviral agent. Several evolutionary pathways of drug resistant HBV have 
been observed in patients treated with NAs and it is possible that the mutations selected with 
one drug may affect the efficacy of other NAs. For example, lamivudine resistance mutations 
confer cross-resistance to entecavir and other members of the nucleoside structural group 
such as emtricitabine, but not adefovir or tenofovir; and resistance to adefovir confers partial 
cross-resistance to tenofovir.92  
Recently, Locarnini 200855 and Zoulim 200991 published summaries of the cumulative annual 
resistance rates for each antiviral drug in several populations, however this data was not 
inclusive of all populations or for all drugs. The information contained within these papers 
was used as a starting point and data to inform all remaining resistance rates for each 
population over five years was identified through ad hoc literature searches. The results of 
these searches are summarised in Table 16 and Table 17. To the best of our knowledge, 
this represents the most comprehensive review of long-term antiviral resistance rates in the 
literature.  
As in previous published economic evaluations Dakin 201016, resistance rates were assumed 
to vary over the first five years of treatment with any given therapy and remain constant 
during all subsequent years. Once patients develop resistance to their first drug they switch 
to second line therapy. In the model, developing resistance to a second treatment is 
independent of the fact that the patient has already developed resistance to the first. As 
reported by Shepherd 200676, this is in accordance with clinical evidence on lamivudine, the 
only antiviral in the analysis for which resistance has been shown to develop. 
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Table 43: HBeAg positive CHB - Cumulative resistance rates associated with antiviral therapy  


Antiviral  
Year  


1 
Year  


2 
Year  


3 
Year  


4 Year 5 Source 


Treatment naïve  


Lamivudine 24.0% 42.0% 53.0% 70.0% 80.0% Lai 2003
44


 pooled data from four multicentre phase 3 trials to yield a study population of 967 
HBeAg positive treatment naïve patients on lamivudine therapy. The incidence of YMDD 
variants was estimated for every year of therapy over 5 years


44
 & Leung 2001


49
.  


Entecavir 0.2% 0.3% 1.2% NA NA Tenney 2009
80


 reported the results of six phase II and III studies of entecavir therapy in both 
treatment naïve and lamivudine resistant patients treated for up to 5 years. Patients included in 
these studies were predominantly HBeAg positive.  


Tenofovir  0.0%  0.0% 0.0% NA NA Marcellin 2008
60


 reported the results of two phase III trials of tenofovir in HBeAg positive and 
negative treatment naïve patients. At one year, there was no decreased sensitivity to tenofovir 
in either group. The three year results of two phase III open label trials of tenofovir in both 
HbeAg positive and negative patients are reported in Heathcote 2011


34
. Resistance 


surveillance results are not separated by HBeAg status, but report that of 29 patients included 
in resistance testing, three had a conserved site change but none had decreased phenotypic 
sensitivity to tenofovir (Heathcote 2011; Snow-Lampart 2011


78
), or at 4 years


79
). After year 5 of 


a phase III trial, Marcellin 2011
61


 reported that none of the patients had detectable resistance to 
tenofovir.   


Lamivudine-resistant  


Entecavir* 6.0% 15.0% 36.0% 47.0% 51.0% Tenney 2009
80


 reported the results of six phase II and III studies of entecavir therapy in both 
treatment naïve and lamivudine resistant patients treated for up to 5 years. Patients included in 
these studies were predominantly HBeAg positive


11,71
 


Tenofovir  0.0% 0.0%  0.0%  NA NA Patterson 2011
70


 reported the results of an open label trial of tenofovir in lamivudine and 
adefovir resistant patients. At two years, none of the patients developed novel mutations 
conferring resistance


70
. Van Brommel 2010


82
 report the probability of treatment response to 


tenofovir based on previous NA resistance, but don’t provide information about the 
development of resistance. In a case study of 9 lamivudine resistant HBeAg positive patients, 
Lok 2007


57
 found that over three years none developed resistance to tenofovir.  


NR = not reported/identified in the published literature 
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Table 44: HBeAg negative CHB - Cumulative resistance rates associated with antiviral therapy  


Drug Year 1 
Year  


2 
Year  


3 
Year  


4 Year 5 Source 


Treatment naïve  


Lamivudine 6.3% 50%  70%  70%  NA  In a phase 3 trial conducted by Lai 2006
43


, 20 of 313 HBeAg negative treatment naïve 
patients had lamivudine resistant mutations at week 48. After two years, the incidence of 
YMDD variants in HBeAg negative patients is present in approximately 50% of patients 
according to studies by Rizzetto 2005


74
 and Hadziyannis 2000


31
, and 70% after 3 years of 


treatment according to Rapti 2007.
72


  


Entecavir 0.0% 0.0% 1.2% NA NA According to a study by Lai 2006
43


, no evidence of resistance to entecavir has been observed 
in HBeAg negative treatment naïve patients at 1 year. Similarly, a cohort study of treatment 
naïve CHB patients (60% HBeAg negative) found that the cumulative rates of development of 
entecavir resistance were 0%, 0% and 1.2% (1 out of 222 patients) for the first three years 
(Yuen 2011).  Resistance at four and five years was not identified in the literature.  


Tenofovir  0.0%  0.0%  0.0%  NA NA  Marcellin 2008
60


 reported the results of two phase 3 trials of tenofovir in HBeAg positive and 
negative treatment naïve patients. At one year, there was no decreased sensitivity to 
tenofovir in either group (out of 250 HBeAg negative patients). The same result was reported 
by Berg 2010.


3
The three year results of two phase III open label trials of tenofovir in both 


HbeAg positive and negative patients are reported in Heathcote 2011
34


. Although resistance 
surveillance results are not separated by HBeAg status, but report that of 29 patients included 
in resistance testing, three had a conserved site change but none had decreased phenotypic 
sensitivity to tenofovir


34
. Resistance at two, four and five years was not identified in the 


literature.  


Lamivudine-resistant  


Entecavir 0.0% 9.0%  44.8% 44.8% 0.0% Entecavir resistance have been reported to develop in 9% of LAM resistant patients within 24 
months of therapy.


72
 A study by Mukaide 2010


62
 found that over a 3 year course of treatment, 


entecavir resistance was detected in 44.8% of patients who were refractory to lamivudine 
during the preceding treatment period. No resistance data for entecavir in HBeAg negative 
lamivudine resistant patients was identified at one, four or five years.  


Tenofovir  0.0% 0.0% 0.0% NA NA No resistance reported in TDF, same as above. 
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I.2.3.7 Durability of HBeAg seroconversion and/or undetectable HBV DNA 
The GDG were aware that induction of HBeAg seroconversion by antiviral therapy is 
temporary in most patients with chronic HBV.73 However, studies have reported contradictory 
results and the long term durability of HBeAg seroconversion remains an area of 
considerable uncertainty.  
Because this information was not available from the clinical review conducted for this 
guideline, the literature was searched for longitudinal studies evaluating post-treatment 
durability of serologic and virologic response to each antiviral therapy. In the absence of any 
comparative long-term treatment studies, the GDG  decided to use estimates of treatment 
durability reported in the most recent American57 and European guidelines on Hepatitis B.   
According to these sources, it appears that HBeAg seroconversion is less durable after 
discontinuation of NA compared to Peg-INF therapy in HBeAg positive patients. The opposite 
appears to be true in HBeAg negative patients with respect to viral suppression. The 
information contained within these guidelines is summarised in Table 45 and Table 46. 
Where a range was reported, the mean value was used to inform the point estimate. Where 
a mean value was reported, a range of 10% was assumed.  


Table 45: HBeAg positive CHB – Annual rates of HBeAg seroreversion  


Antiviral 
drug  


Relapse 


Source 
Mea
n 


Range 


Peg-IFN α2a 3%  2% to 4% As reported in the AASLD,
57


 ‘Peg-IFN α2a induced HBeAg 
clearance has been reported to be durable in 80% to 90% 
of patients after a follow-up period of 4 to 8 years. Fattovich 
1995


26
, Lau 1997


46
, Lok 1990


56
, Korenman 1991


41
, 


Krogsgaard 1998
42


, Carreno 1999
6
)’ It was assumed that 5 


year durability of treatment was between 80% and 90%. 
This is equivalent to an annual probability of 3.2% (2.1% to 
4.4%).  


Tenofovir & 
Adefovir 


25% 20% to 
30% 


As reported in the AASLD,
57


 ‘the durability of HBeAg 
seroconversion was examined in 76 patients who had 
received a median of 80 weeks of adefovir treatment and 
had been followed for a median of 52 weeks off-treatment. 
HBeAg seroconversion was maintained in 92% (69/76) of 
patients. The high rate of durability may be related to the 
long duration of treatment. (Chang 2004


8
). No durability info 


reported on Tenofovir.’ Because people in this trial of 
adefovir treatment were treated long-term, it was assumed 
that the relapse rates were less than those reported, with 
durability of treatment at 70% to 80%.  


Lamivudine 
& Entecavir  


20% 15% to 
25% 


As reported in the AASLD,
57


 ‘a follow-up study in non-Asian 
countries found that 77% of patients with HBeAg 
seroconversion following lamivudine therapy had durable 
response after a median follow-up of 37 months. (Dienstag 
2003


21
) Among HBeAg positive patients who underwent 


HBeAg seroconversion and stopped entecavir treatment at 
week 48, approximately 70% remained HBeAg negative 
(Chang 2006


7
, Gish 2005


30
). 


Table 46: HBeAg negative CHB – Annual rates of viral re-activation  


Antiviral 
drug  


Relapse Source 


Mea
n 


Range 


Peg-IFN α2a 95% 90% to As reported by the EASL guidelines
23


, ‘rates of sustained off-
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Antiviral 
drug  


Relapse Source 


100% treatment response in people with HBeAg negative hepatitis 
B were 20% at 6 months following 12 months of Peg-IFN 
α2a therapy and <5% following discontinuation of NA 
therapy. (90-92, 94, 95)’ 


Tenofovir & 
Adefovir 


92% 87% to 97% As reported in the AASLD,
57


 ‘among HBeAg negative 
patients, viral suppression was sustained in only 8% of 
patients who stopped adefovir after 1 year of treatment. 
(200) 


No durability info reported on Tenofovir.’  


Lamivudine & 
Entecavir  


90% 85% to 95% As reported in the AASLD,
57


 ‘data on the durability of 
response following entecavir treatment among HBeAg 
negative patients are lacking but it is likely that the vast 
majority of patients will relapse if treatment is stopped after 
one year. Among HBeAg negative patients, the durability of 
viral suppression after one year of lamivudine treatment is 
less than 10%.   


 


I.2.3.8 Withdrawal due to adverse events  
Previous published economic evaluations have assumed that adverse events associated 
with nucleos(t)ides have no effect on costs, mortality or quality of life, aside from the cost of 
renal monitoring which was included in the analysis by Dakin 2010.  
However, a systematic review by the National Institute for Health84 found that adverse events 
during antiviral therapy were reported for more than 50% of patients. The review found that 
although withdrawal rates and frequency and severity of adverse events after nucleos(t)ide 
therapy was generally similar to placebo, interferon-based therapy was not as well tolerated 
as oral antiviral drugs. Moreover, the GDG indicated that the resource use associated with 
adverse events was likely to differ between interferon and the nucleos(t)ides and between 
different classes of nucleos(t)ide.  


Pegylated-Interferon alfa 2a 
Standard INF-a and pegINF a are reported to have similar side effects profiles, with the most 
common being an influenza-like illness (fever, chills, headache, malaise, myalgia, etc.). 
Other side effects include fatigue, anorexia, weight loss, and mild increase in hair loss. The 
side effect that the GDG indicted most often merits treatment is emotional liability: anxiety, 
irritability, depression and thoughts.  


Nucleoside analogues: Lamivudine & Entecavir 
In generally, lamivudine is very well tolerated and entecavir is reported to have a similar side 
effect profile to lamivudine (Chang 2006, Lai 2006). The most frequent adverse events 
include headache, upper respiratory tract infection, nasopharagitis, upper abdominal pain, 
fatigue, and pyrexia, all of which occur at the same frequency as those on placebo (Lok 
200758).  
Although studies in rodents have found an increased incidence of lung adenomas, brain 
gliomas and HCCs (NDA briefing document; reported in Lok 2007 58), to date no difference in 
rates of HCC have been found between patients receiving entecavir compared to lamivudine 
(Lok 2007 58).  


Nucleotide analogues: Adefovir & Tenofovir  
Nephrotoxicity has been reported in 3% of patients with compensated liver disease after 4-5 
years of continued adefovir therapy, and in 12% of transplant recipients and 28% of patients 
with decompensated cirrhosis during the first year of therapy (Hazdziyannis 200532, Schiff 
200375; reported in Lok 200757).  
There are concerns about the potential nephrotoxicity of long-term tenofovir therapy, with 
cases of Fanconi-like syndrome, nephrogenic diabetes insipidus and acute renal failure 
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being reported in people with HIV. Although severe nephrotoxicity has not been reported in 
people with Hepatitis B, there are few people who have been treated for longer than 2 years.  
Recently, cases of reduced bone density and osteomalacia have been reported in patients 
with HIV receiving long-term tenofovir therapy. This reduction was not associated with 
symptoms. The GDG differed in their practice of offering regular bone density measurement 
for patients on tenofovir treatment and decided that the cost of conducting annual scans 
should be incorporated into the model as a sensitivity analysis.  
 


Antiviral therapy Withdrawal due to drug-related adverse events  


Point 
estimate 


Range  Source  


Peg-IFN α2a  5% 3% to 6% Lower and upper range obtained from Cooksley 
2003


12
 and Lau 2005


47
, which were cited in a 


systematic review of treatment for hepatitis B by 
Hui 2005


36
. The point estimate assumes a 


normal distribution.  


Lamivudine 5%  3% to 7% Gish 2007
29


,  Ahn 2009
1
 


Entecavir 1.5%  1% to 2% Gish 2007
29


,  Ahn 2009
1
  


Tenofovir  3%   Marcellin 2011 
61


 


I.2.3.9 Utilities 
Utility data was obtained from a Canadian study of over 400 patients in different stages of 
CHB. 89 The utilities were based on the Health Utilities Index Mark 3 scores and closely 
matched the health states used within our model.  
It was assumed that patients who spontaneously clear HBV infection had utilities similar to 
the general adult population.  


Table 47: Utilities used in the model 


Health state Mean value Value range  


Non-cirrhotic CHB 0.87 0.85 to 0.88 


Compensated cirrhosis 0.81 0.75 to 0.86 


Decompensated cirrhosis 0.49 0.22 to 0.75 


Hepatocellular carcinoma 0.85 0.76 to 0.95 


Post-liver transplant 0.72 0.60 to 0.83 


Source: Woo 2012
89


 


I.2.3.10 Resource use and costs 


Anti-viral drug therapy  
Drug costs were calculated based on prices quoted in the British National Formulary 63. 38 
Optimal doses were obtained from the BNF, confirmed by the GDG, and checked against 
doses used in the trials included in the clinical review (Table 48).  


Table 48: Unit costs of antiviral drug therapy 


Drug  Dose  Net price per pack Cost per annum 


Peg INF α 2a (Pegasys) 135 µg  (injection)  


 


180 µg (injection) 


£107.76 (prefilled syringe) 


 


£124.40 (prefilled syringe) 


£5971 (cost of 48 
week course) 


 


Lamivudine (Zeffix)  100 mg (tablets) £78.09 (28 tablets/pack) £1,015  


Adefovir (Hepsera) 10 mg (tablets) £296.73 (30 tablets/pack) £3,610  


Entecavir (Baraclude) 0.5 mg (tablets) £363.26 (30 tablets/pack) £4,420  
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Drug  Dose  Net price per pack Cost per annum 


Entecavir (Baraclude) 1.0 mg (tablets) £363.26 (30 tablets/pack) £4,420  


Tenofovir (Viread) 245 mg (tablets) £240.46 (30 tablets/pack) £2,925  


Source: BNF March 2012
38


 *Calculated as a 48-week course of treatment 


Monitoring  
The cost of managing patients in each health state was based on the GDG’s 
recommendation about the frequency of monitoring for each group and their estimates of 
resource use required for each consultation. The unit costs associated with the laboratory 
tests, diagnostic tests and outpatient visits were based on 2011 NHS Reference Costs,19, 
2011 PSSRU data,15 and expert opinion from the GDG. 
The cost of monitoring associated with each treatment is reported in the tables from Table 49 
to Table 54. For each drug or class of drug, patients were monitored for both toxicity and 
response to therapy. The costs were combined in the model.  
Table 55 reports the cost of surveillance of patients with the active disease, which is 
independent from the treatment strategy.  


Table 49: Monitoring for toxicity – Peg IFN α 2a 


Item  Cost  Cost source  


Time with nurse – Band 7 for 20 minutes  £47.33 PSSRU 
a
  


Full blood count  £2.49 Shepherd 2006 
76


 


Liver function test £4.12 Shepherd 2006
76


 


ALT £0.59 Expert opinion 


Urea & electrolyte £0.80 Expert opinion 


Thyroid function test (at 12 weeks only) £4.12 Shepherd 2006
76


 


Total cost per monitoring consultation 58.86  


Frequency of monitoring consultations per year 6
b
 GDG Recommendation 


Total per year (frequency * cost of monitoring) 353.16 


(a) Based on a unit cost of £142 per hour of patient contact for a Band 7 nurse including the cost of qualifications. 
(b) Monitoring is assumed to occur at 0, 2, 4, 12, 24 and 32 weeks.  


Table 50: Monitoring for response to therapy– Peg IFN α 2a 


Item  Cost  Cost source  


Time with specialist physician – Hepatologist for 20 
minutes  


£176  NHS Reference Costs,
19 


a
  


HBeAg  £8.00 Expert opinion  


HBV DNA £40.00 Expert opinion  


ALT £0.59 Expert opinion 


HBsAg quantitative  £5.00  Expert opinion  


Total cost per monitoring consultation £230.00  


Frequency of monitoring consultations per year 2
 b
 GDG Recommendation 


Total per year (frequency * cost of monitoring) £459.18 


(a) Based on the national average cost of a follow-up appointment with a consultant hepatologist. 
(b) Monitoring is assumed to occur at 24 and 48 weeks. 
 


Item  Cost  


Total cost of monitoring pegIFN α 2a £812.34 


Table 51: Monitoring for toxicity – Entecavir and Lamivudine 


Item  Cost  Cost source  


Time with nurse – Band 7 for 20 minutes £47.33 PSSRU 
a
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Item  Cost  Cost source  


Full blood count £2.49 Shepherd 2006 
76


 


Liver function test £1.03 Expert opinion 


Renal function test £0.80 Expert opinion 


Blood clotting £3.80 Shepherd 2006 


HBV DNA £40.00 Expert opinion  


HBsAg qualitative (except at 4 weeks) £5.00  Expert opinion  


Total cost per monitoring consultation £100.45  


Frequency of monitoring consultations per year 4 
b
 GDG 


Recommendation 


Total per year (frequency * cost of monitoring) £401.80 


(a) Based on a unit cost of £142 per hour of patient contact for a Band 7 nurse including the cost of qualifications. 
(b) Monitoring is assumed to occur at 0, 4,and 12 weeks and every 6 months afterwards. 


Table 52: Monitoring for response to therapy – Entecavir and Lamivudine 


Item  Cost  Cost source 


Time with specialist physician – Hepatologist for 20 minutes  £176  NHS Reference 
Costs,


19s
 


HBeAg  £8.00 Expert opinion  


Hepatitis B DNA £40.00 Expert opinion  


ALT £0.59 Expert opinion 


HBsAg quantitative  £10.00 Expert opinion 


Total cost per monitoring consultation £235.00  


Frequency of monitoring consultations per year 2 
b
 GDG 


Recommendation 


Total per year (frequency * cost of monitoring) £469.18  


(a) Based on the national average cost of a follow-up appointment with a consultant hepatologist. 
(b) Monitoring is assumed to occur at 24 and 48 weeks. 
 


Item  Cost  


Total cost of monitoring Entecavir and Lamivudine £870.98 


 


Table 53: Monitoring for toxicity – Tenofovir 


Item  Cost  Cost source  


Time with nurse – Band 7 for 20 minutes £47.33 PSSRU 
a
 


Full blood count £2.49 Shepherd 2006 
76


 


Liver function test £1.03 Expert opinion 


Renal function test £0.80 Expert opinion 


Blood clotting £3.80 Shepherd 2006
76


 


Phosphate  £0.60 Expert opinion 


Urine test for protein/creatine ratio  £0.58 Expert opinion 


HBV DNA £40.00 Expert opinion 


HBsAg qualitative (except at 4 weeks) £5.00  Expert opinion  


Total cost per monitoring consultation £101.63  


Frequency of monitoring consultations per year 4 
b
 GDG 


Recommendation 


Total per year (frequency * cost of monitoring) £406.52  


(a) Based on a unit cost of £142 per hour of patient contact for a Band 7 nurse including the cost of qualifications. 
(b) Monitoring is assumed to occur at 0, 4,and 12 weeks and every 6 months afterwards. 
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Table 54: Monitoring for response to therapy –Tenofovir 


Item  Cost  Cost source  


Time with specialist physician – Hepatologist for 20 minutes  £176  NHS Reference 
Costs,


19
 
a
 


HBeAg  £8.00 Expert opinion  


HBV DNA £40.00 Expert opinion  


ALT £0.59 Expert opinion 


HBsAg quantitative  £10.00  Expert opinion  


Total cost per monitoring consultation £235.00  


Frequency of monitoring consultations per year 2 
b
 GDG 


Recommendation 


Total per year (frequency * cost of monitoring) £469.18  


(a) Based on the national average cost of a follow-up appointment with a consultant hepatologist. 
(b) Monitoring is assumed to occur at 24 and 48 weeks. 
 


Item  Cost  


Total cost of monitoring Tenofovir £865.70 


 


When a patient is receiving both drugs as a second line treatment, the cost of monitoring with 
the more expensive method will be applied to account for the maximum number of tests that 
will be done. We opted for this method instead of simply adding the monitoring cost of the 
two treatments together as this would lead to double counting since many of the costs would 
be the same for both.  


Table 55: Monitoring patients who are active carriers at 24 and 48 weeks   


Item  Cost   


Time with nurse – Band 7 for 20 minutes £47.33 PSSRU 
a
  


HBV DNA £40.00 Expert opinion  


ALT £0.59 Expert opinion 


HBeAg antibody  £8.00 Expert opinion  


Total cost per monitoring consultation £95.92  


Frequency of monitoring consultations per year 2 
b
 GDG 


Recommendation 


Total per year (frequency * cost of monitoring) £191.84  


(a) Based on a unit cost of £142 per hour of patient contact for a Band 7 nurse including the cost of qualifications. 
(b) Monitoring is assumed to occur at 24 and 48 weeks. 


Progressive liver disease  
The cost associated with managing different stages of progressive liver disease were 
obtained from a paper by Brown 20044, which identified the average cost associated with 
different stages of CHB-specific liver disease from a healthcare payer perspective in France, 
Italy, Spain and the UK. The authors estimated resource use associated with each health 
state using a Delphi panel approach. Specialist physicians (gastroenterologists, internal 
medicine physicians with specialty in hepatology, infectious disease specialists) experienced 
in managing people with CHB were asked to complete a questionnaire to obtain estimates of 
resources in the usual management of patients already identified as having CHB. The 
questionnaire asked about the use of antiviral drugs and other medications, physician visits, 
laboratory tests to monitor disease progression, procedures and hospital admissions over a 
year according to a set of pre-specified disease states (compensated cirrhosis, 
decompensated cirrhosis, hepatocellular carcinoma). Laboratory tests included those for 
blood biochemistry (analysis of alanine aminotransferase, aspartate aminotransferase, 
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alkaline phosphate, and bilirubin levels), serology (levels of antibodies to hepatitis B surface, 
core, and e antigens), viral load, blood cell counts, and clotting time, as well as other general 
tests such as urinalysis.  
Brown et al4 derived unit costs from published sources in England and Wales: hospital costs 
were obtained from the NHS database of the Chartered Institute of Public Finance and 
Accountancy; physician costs were derived from the PSSRU; procedure costs were 
averaged from those obtained from individual hospitals and 2001 NHS Reference Costs,19; 
laboratory test costs from the Unit Cost Database; and drug costs from the 2002 BNF.  
Costs associated with the year following liver transplant and each subsequent year were 
obtained from a report of the Department of Health (Economic evaluation of the liver 
transplant program in England and Wales: an assessment of the costs of liver 
transplantation).  
Before incorporating costs that were not from the UK into the model they were converted to 
UK pounds using 2001 purchasing power parities67 and inflated to 2010/11 prices using the 
Pay and Prices inflation indices reported in the 2011 PRSSU.15.  
Table 56 contains the prices in 2001 euros reported in the original paper, and the updated 
2010/11 costs included in the current model.  


Table 56: Annual cost of stages of hepatitis B liver disease  


Health State 2001 €  2010/11 £ 


Compensated cirrhosis  £2, 208 £2,235 


Decompensated cirrhosis
¥
 £8, 821 £8,930 


Hepatocellular carcinoma £9, 312 £9,427 


Transplantation £47, 153 £47,737 


First year post transplant £16, 157 £16,357 


Post-transplant £10, 085 £10,210 


¥According to Brown 2004
4
, treatment patterns and subsequent costs of decompensated cirrhosis were 


calculated using a distribution by type of complication over a year: ascites (62.5%), variceal haemorrhage 
(27.5%), hepatic encephalopathy (10%), and bacterial peritonitis (12.2%), as reported by Wong 2004


87
 


I.2.4 Genotyping 
The clinical review conducted for the question on genotypes of hepatitis B showed 
differences in the effectiveness of pegIFN in different Genotypes, it showed that 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 57. 


Table 57: 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 vs C 3.6 1.4 8.9 


A vs B 1.79 0.45 7.14 


A vs D 2.4 1.3 4.43 


Odds Ratios for undetectable DNA (end of 26 weeks follow up) comparing Genotypes on peg IFN (-ve) 


C vs A 0.29 0.1 0.82 


B vs A 0.63 0.21 1.88 


D vs 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 58. 
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Table 58: Cost of genotyping 


Test Unit cost  Source  


Line probe assay £88 Expert opinion 


  


I.2.5 Sensitivity analyses 
Various sensitivity analyses were run in order to tell what the impact of changing certain 
assumptions would be. The sensitivity analyses can be found in Table 63. 


Table 59: Sensitivity Analyses 


Analysis  Range  Reason  


Increased baseline rate of 
seroconversion  


25% - 50%  Raised ALT  


Bone scanning on TDF  Annual cost of £179 (Nuclear 
medicine category 2) 


Annual cost of £72 (DEXA Scan) 


Potential for Increased risk of 
Bone damage with TDF 


Increased Resistance with 
TDF  


Conservative: increasing to 5% over 
5 years 


Non-conservative: increasing to 25% 
over 5 years  


Potential for TDF to develop 
resistance  


Threshold on cost of LAM  Varied to observe changes in CE  LAM is cheap, want to ascertain 
when how it drives CE  


Threshold on cost of ETV  Varied to observe changes in CE  Cost of ETV could impact the 
results  


Threshold on cost of TDF Varied to observe changes in CE Cost of TDF could impact the 
results 


Negative starting 
population  


All patients start with negative 
HBeAg  


Negative population differs from 
positive in natural history and 
effectiveness  


Genotyping  Different genotypes explored 
(A,B,C,D)  


Genotype has effect on natural 
history and drug function  


 


I.2.6 Model validation 
The model was developed in consultation with the GDG; model structure, inputs and results 
were presented to and discussed with the GDG for clinical validation and interpretation.  
The model was systematically checked by the health economist undertaking the analysis; 
this included inputting null and extreme values and checking that results were plausible given 
inputs. The model was peer reviewed by a second experienced health economist from the 
NCGC; this included systematically checking the model calculations. 


I.2.7 Interpreting results 


I.2.7.1 Incremental cost effectiveness ratios 
The results of cost-effectiveness analysis are presented as incremental cost-effectiveness 
ratios (ICERs). ICERs are calculated by dividing the difference in costs associated with two 
alternative treatments by the difference in QALYs:  


  







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 74 of 264 


DRAFT FOR CONSULTATION 


 


Where more than two interventions are being compared, the ICER is calculated according to 
the following process: 


 The interventions are ranked in terms of cost, from least to most expensive.  


 If an intervention is more expensive and less effective than the preceding intervention, it is 
said to be 'dominated' and is excluded from further analysis. 


 ICERs are then calculated for each drug compared with the next most expensive non-
dominated option. If the ICER for a drug is higher than that of the next most effective 
strategy, then it is ruled out by 'extended dominance'  


 ICERs are recalculated excluding any drugs subject to dominance or extended 
dominance. 


 When there are multiple comparators, the option with the greatest average net benefit 
may also be used to rank comparators.  


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. In general, an intervention is considered to be cost-effective if 
either of the following criteria applies: 


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


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


I.2.7.2 Net benefit framework  
The net benefit (NB) framework allows us to rearrange the decision rule using the threshold 
value.  


 
The decision rule then becomes a simple question of maximising net benefit; the strategy 
with the greatest average NB is also the most cost effective option. This framework also 
eliminates the need to consider dominance and calculating ICERs with respect to the most 
appropriate comparator. As such, it allows us to rank order interventions according to cost-
effectiveness.  
Using the net benefit framework in probabilistic modelling, we are able to calculate the 
probability that a strategy will be cost effective (have the greatest NB) over a number of 
simulations. However, because this method does not take into account the magnitude of the 
simulations, the optimal treatment is not always the one with the greatest proportion of 
simulations in its favour. In order to calculate the optimal treatment when there are a large 
number of strategies, it is most useful to consider the cost-effectiveness frontier.   


I.3 Results 


I.3.1 Base case  
Figure 11 shows that when the costs and effects of each intervention are compared, all 
interventions are more effective than no treatment. However all sequences are higher cost 
than no treatment.  The sequence that is considered most cost effective compared to the 
other sequences including no treatment is a sequence that includes Peg interferon, in non-
responders they move onto Tenofovir as a second line treatment and then if this fails then 
adding Lamivudine to Tenofovir is cost effective. This result has a cost effectiveness 
probability of 70%. The option that has the next highest probability of being cost effective is 
the strategy but with peg interferon and Lamivudine to start with. This has a probability of 
around 24%. This means that adding Lamivudine to the Peg interferon could be effective but 
the two are fairly interchangeable. 
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Figure 11: Results of Probabilistic cost effectiveness analysis 


 
The breakdown of results in Table 60 shows that the differences in both costs and effects 
between all interventions are small. The Incremental cost effectiveness ratio of the cost 
effective comparator Peg IFN > TDF > TDF + LAM is £7,488, which is well below the 
standard £20,000 per QALY threshold. Because many of the ICERs show that treatments 
are dominated, producing the net monetary benefit allows us to see what options would be 
best if a person was intolerant of Lamivudine or Tenofovir. This shows that the Peg IFN > 
TDF > ETV and Peg + LAM > TDF > ETV strategies are the next best options. However the 
probabilistic analysis also allows us to have a minimum and maximum rank, this shows that 
there is a large amount of uncertainty in the results.  


Table 60: Results of Probabilistic Cost Effectiveness Analysis 


Strategy Cost Effect ICER NMB Rank (Max – Min) 


No treatment £32,754 14.618       


Peg IFN > TDV > TDV + LAM £45,794 16.359 £7,488 £281,395 1 (6-1) 


Peg + LAM > TDV > TDV + LAM £46,495 16.351 £7,930 £280,523 2 (7-1) 


Peg IFN > TDV > ETV £46,856 16.358 £8,105 £280,303 3 (7-2) 


Peg IFN > ETV > TDV £47,547 16.355 £8,516 £279,554 4 (8-2) 


Peg + LAM > TDV > ETV £47,680 16.349 £8,625 £279,292 5 (10-2) 


Peg + LAM > ETV > TDV £48,416 16.347 £9,061 £278,516 6 (10-2) 


Peg IFN > ETV > TDV + LAM £49,657 16.358 £9,713 £277,508 7 (11-4) 


Peg + LAM > ETV > TDV + LAM £50,370 16.350 £10,172 £276,627 8 (11-4) 


Peg IFN > TDV > TDV + ETV £52,767 16.359 £11,492 £274,422 9 (13-5) 


Peg + LAM > TDV > TDV + ETV £53,389 16.351 £11,908 £273,629 10 (14-4) 


Peg IFN > ETV > ETV + TDV £56,615 16.358 £13,711 £270,550 11 (15-6) 


Peg + LAM > ETV > ETV + TDV £57,250 16.350 £14,145 £269,747 12 (16-8) 


TDV > TDV + LAM £59,150 16.146 £17,271 £263,778 13 (14-7) 
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Strategy Cost Effect ICER NMB Rank (Max – Min) 


TDV > ETV £61,646 16.130 £19,107 £260,958 14 (16-10) 


ETV > TDV £62,222 16.123 £19,577 £260,243 15 (16-11) 


ETV > TDV + LAM £66,223 16.135 £22,068 £256,470 16 (17-15) 


TDV > TDV + ETV £73,643 16.146 £26,753 £249,285 17 (18-15) 


ETV > ETV + TDV £80,572 16.135 £31,530 £242,121 18 (18-17) 


The quantity of error can also be seen in Figure 12. This scatter plot shows the result of each 
of the 1000 simulations and how the overlap between different sequences is quite marked. 
The clear result is no treatment at the bottom left. This shows that no-treatment rarely has a 
cost effective ICER. Apart from that the graph shows only that the order of cost effectiveness 
is in general maintained throughout the simulations, in-keeping with Figure 11 and in-keeping 
with the covariance of the effectiveness measures from the NMA. 
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Figure 12: Scatter plot of ICERs 


 
To illustrate this error on a more comparison by comparison basis, a few more scatter plots 
are shown below. The scatter plots show the error compared between some of the more cost 
effective options. Figure 13 shows the comparative cost effectiveness between pegIFN and 
peg IFN + LAM in the two most cost effective options. This graph shows that the error in the 
model shows that while PegIFN alone is more often cost effective, the two are fairly 
comparable in terms of cost effectiveness. Figure 14 shows the error around the option of 
using entecavir first, after pegIFN compared to tenofovir first. This shows that the use of 
tenofovir is quite clearly more cost effective, however there are situations where entecavir 
may be cost effective for use first but this is unlikely. The  
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Figure 13: Scatter plot comparing the cost effectiveness of pegIFN vs pegIFN + 
lamivudine in the in the two most cost effective options  


 


Figure 14: Scatter plot comparing the cost effectiveness of tenofovir first compared 
with entecavir first 
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Figure 15: Scatter plot analysing the cost effectiveness of entecavir after tenofovir 
compared with adding in lamivudine to tenofovir 


 


I.3.2 Genotyping 
An analysis was run in order to determine what the most cost effective treatment would be 
given the prevalence of different genotypes in different areas. The results of the analysis can 
be found in Table 61. The analysis showed that in spite of increased costs from treating 
genotypes C and D, the sequence PegIFN 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 Peg interferon should be used in 
these groups. On the basis of this evidence it would be sensible to conclude that genotyping 
in negative patients could be cost effective but genotyping in positive patients prior to 
treatment is not cost effective. 


Table 61: Cost effectiveness of treatment strategies depending on genotype 


Treatment strategy Cost QALY ICER 


Genotype A (+ve) 


No treatment £31,622.68 14.869 
 Peg IFN > TDF > TDF + LAM £43,794.34 16.403 £7,933.62 


Peg + LAM > TDF > TDF + LAM £44,295.8 16.405 £2,58,756.9 


Genotype B (+ve) 


No treatment £31,622.68 14.869 
 Peg IFN > TDF > TDF + LAM £43,640.23 16.409 £7,801.872 


Peg + LAM > TDF > TDF + LAM £44,136.02 16.411 £269,091.7 


Genotype C (+ve) 


No treatment £26,227.74 13.871 
 Peg IFN > TDF > TDF + LAM £41,185.41 15.309 £10,401.22 


Peg + LAM > TDF > TDF + LAM £41,735.55 15.312 £186,090.5 


Genotype D (+ve) 


No treatment £26,227.74 13.871 
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Treatment strategy Cost QALY ICER 


Peg IFN > TDF > TDF + LAM £41,189.4 15.309 £10,404.6 


Peg + LAM > TDF > TDF + LAM £41,739.7 15.312 £185,961.6 


Genotype A (-ve)    


1. No treatment £49,337.28 12.056  
48. ETV > TDF £57,514.94 13.350 £6,313.98 


10. Peg IFN > ETV > TDF £57,610.72 13.284 Dominated 


Genotype B (-ve)    


1. No treatment £49,337.28 12.055  


10. Peg IFN > ETV > TDF £57,737.09 13.441 £2,416.14 


15. Peg IFN > TDF > TDF + LAM £59,245.23 13.444 £553,070.3 


Genotype C (-ve)    


1. No treatment £49,337.28 12.055  


10. Peg IFN > ETV > TDF £57,912.80 13.633 £1,402.3 


15. Peg IFN > TDF > TDF + LAM £59,568.33 13.636 £553,508.37 


Genotype D (-ve)    


1. No treatment £49,337.28 12.054  


48. ETV > TDF £57,514.94 13.349 £6,313.98 


10. Peg IFN > ETV > TDF £57,651.91 13.336 Dominated 


In Table 62 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 pegIFN becomes more cost effective compared to 
no treatment. This shows that the difference in cost effectiveness of pegIFN 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 
16 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 62: Adjusted costs to determine the cost effectiveness of genotyping in negative 
population 


Treatment strategy Adjusted total Cost QALY Adjusted ICER 


Genotype A (-ve)    


No treatment £49,337.28 12.056   


ETV > TDF £57,772.94 13.35 £6,519.06 


Peg IFN > ETV > TDF £57,610.72 13.284 £2,457.88 


Genotype B (-ve)       


No treatment £49,337.28 12.055   


Peg IFN > ETV > TDF £57,995.09 13.441 £6,246.62 


Peg IFN > TDF > TDF + LAM £59,503.23 13.444 £502,713.33 


Genotype C (-ve)       


No treatment £49,337.28 12.055   


Peg IFN > ETV > TDF £58,170.80 13.633 £5,597.92 


Peg IFN > TDF > TDF + LAM £59,826.33 13.636 £551,843.33 


Genotype D (-ve)       


No treatment £49,337.28 12.054   


ETV > TDF £57,772.94 13.349 £6,514.02 


Peg IFN > ETV > TDF £57,651.91 13.336 £9,310.00 
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Figure 16: Results of Probabilistic analysis of the cost effectiveness of ETV > TDF 
compared with Peg IFN > ETV > TDF in negative patients with genotype A. 


 


I.3.3 Sensitivity analyses 
Several extra analyses were run in order to see what effect they had on the cost 
effectiveness of the base case sequence. The sensitivity analyses that were run can be 
found in Table 63. These showed that, in general, the result of Peg IFN > TDF > TDF + LAM 
being cost effective was stable. However in some situations such as when a patient has 
raised ALT, leading to increased seroconversion rate, then ETV becomes cost effective. This 
result highlights how close these two strategies are in cost effectiveness. Throughout the 
analyses they remain cost effective and are very close in cost effectiveness. The addition of 
a bone scan to tenofovir does nothing to make it less cost effective. The big difference is in 
the negative population where Peg IFN > ETV > TDF is the cost effective treatment. This 
would suggest that when seroconversion is either not a possible (in the negative population) 
or when it is spontaneous then using ETV is cost effective. 


Table 63: Sensitivity Analyses 


Treatment strategy Cost QALY ICER 


Nuclear medicine category 2: £181 cost added to TDF  


No treatment £3,2044.03 14.618 


 Peg IFN > TDF > TDF + LAM £45,979.96 16.316 £8,206.92 


DEXA scan: £72  cost added to TDF    


No treatment £31,673.47 14.618  


Peg IFN > TDF > TDF + LAM £45,219.85 16.316 £7,977.51 
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Treatment strategy Cost QALY ICER 


Baseline rate of e antigen seroconversion: 25%  


No treatment £29,122.17 15.096 


 Peg IFN > ETV > TDF £38,438.84 16.431 £6,975.792 


Peg IFN > TDF > TDF + LAM £39,105.14 16.436 £142,469.2 


Peg IFN > ETV > TDF + LAM £40,831.32 16.438 £1,105,850 


Negative population    


No treatment £48,907.25 11.795 


 Peg IFN > ETV > TDF £57,416.54 13.450 £5,141.379 


Peg IFN > TDF > TDF + LAM £58,979.93 13.453 £485,061.7 


Peg IFN > ETV > TDF + LAM £61,047.62 13.455 £1,453,464 


Reduced efficacy of TDF in second line combinations by 50% 


No treatment £31,428.69 14.618  


Peg IFN > TDF > TDF + LAM £44,820.83 16.306 £7,933.39 


Peg IFN > TDF > ETV £45,738.43 16.314 £109,701.44 


Peg IFN > TDF > TDF + ETV £52,179.12 16.319 £1,504,141.81 


Various threshold analyses on costs of drugs were also undertaken. These analyses were 
undertaken to understand the impact that the annual cost of treatments might have on the 
cost effectiveness of different treatments. In order to assess this, the cost of each drug was 
varied up and down and the point at which the ICER crossed the £20,000 per QALY 
threshold was crossed was recorded and the treatment sequence that was cost effective was 
noted. The results can be found in Table 64. This analysis shows that quite small changes in 
the annual cost of treatments can result in very different treatments being cost effective. The 
most notable example is a relatively small drop in price of ETV by around £500 per year 
would lead to it being considered cost effective.  


Table 64: Threshold analyses of cost effectiveness of treatments depending on cost  


Annual Cost of TDF (Base case: 
£2,925) Cost effective option  


£0 - £3,432.17 Peg IFN > TDF > TDF + LAM 


£3,432.17- £ 3983.86 Peg IFN > TDF > ETV 


£1,119.04 - £5,000.00 Peg IFN > ETV > TDF 


Annual Cost of ETV (Base case: 
£4,420) 


Cost effective option  


£0.00 - £54.95 Peg IFN > ETV > ETV + TDF 


£54.95- £3,172.22 Peg IFN > ETV > TDF 


£3,172.22 - £3,913.68 Peg IFN > TDF > ETV 


£3,913.68 - £10,000.00 Peg IFN > TDF > TDF + LAM 


Annual Cost of LAM (Base case: 
£1,015) 


Cost effective option  


£0.00 - £146.65 Peg + LAM > TDF > TDF + LAM 


£146.65- £1,521.60 Peg  > TDF > TDF + LAM 


£ 1,521.60 - £5,000.00 Peg IFN > TDF > ETV 
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I.4 Discussion 


I.4.1 Summary of results 
The results show that Pegylated interferon alfa 2a is the most cost effective treatment as first 
line for the treatment of chronic hepatitis B infection. If patients do not respond to interferon 
treatment or undergo seroreversion or viral reactivation after treatment with pegIFN, then 
Tenofovir is the most cost effective treatjment in HbeAg postitive patients. An increased 
efficacy of entecavir in negative patients is also observed. There is a great deal of error in 
these estimates and it is hard to say with absolute certainty that tenofovir is more cost 
effective than entecavir however, the reduced cost of tenofovir makes this more likely. If a 
patient does not respond to tenofovir in a very small number of patients, then adding in 
Lamivudine is likely to be cost effective. The cost of entecavir means that adding entecavir to 
tenofovir is unlikely to be cost effective.  


I.4.2 Limitations & interpretation 
There are a few limitations in the model. The first of these is the limitation of the data on 
combinations of drugs. In the cases where a combination drug is used as a third line drug, 
the most effective drug is used. This assumes that both drugs remain 100% effective, 
however, it is unlikely that the drug that was used before another drug was added in is going 
to remain 100% effective otherwise the other drug would not have been added. This was, 
however, tested in a sensitivity analysis where the effectiveness of tenofovir in combinations 
that included tenofovir was reduced by a full 50%. In this situation, the strategy that used 
tenofovir second line and third line in combination with Lamivudine remained cost effective, 
suggesting that this limitation does not affect the robustness of the model. 
The data limitations stretched into the transition probabilities and various parameters were 
assumed, such as the transition from HBeAg negative/HBV DNA positive to HBV DNA 
positive CC. in this instance the same assumptions that were made in the study that they 
were taken from, was made. This insured consistency with published models but did nothing 
to ensure the accuracy of the parameter. It was however included as a stochastic point 
estimate and therefore varied in the probabilistic analysis. This applies equally to all the 
parameters where there was a similar kind of uncertainty but these are outlined in Table 35. 
Another area of uncertainty was that of the resistance rates. While no resistance has been 
reported for tenofovir over three years there is no available data for more longer than this 
and no data for tenofovir resistance in adefovir resistant patients. Where no data was 
available, it was assumed that there was 0% resistance as this is what the trend from the 
previous 3 years had shown. The same is true for lamivudine and entecavir. Lamivudine 
resistance data in positive patients was available for 4 years, it was assumed that the 
resistance rates held steady at 70% thereafter. Entacavir resistance never went above 1.2% 
in Lamivudine naïve patients and it was also assumed to hold steady. It was possible that 
there would be increased resistance in one or all of these treatments but the lack of data 
prevented us from looking at this possibility. 


I.4.3 Generalizability to other populations / settings 
The model is appropriate for patients with chronic Hepatitis B virus. It will not be applicable to 
patients with other forms of hepatitis. The model is also applicable to the UK NHS and PSS 
setting its applicability to other settings might be limited.   


I.4.4 Comparisons with published studies  
The current available studies on this topic such as the study by Dakin 201016 show that TDF 
is cost effective as first line however this study did not look at the cost effectiveness of 
pegIFN. The NICE HTA, TA96, also recommended the use of pegIFN as first line treatment. 
The NICE technology appraisals on Entecavir and Tenofovir (TA153 and TA173) also 
recommend the use of these products. Therefore the model produced here is in-keeping with 
the available evidence on the topic. 
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Appendix J: Network meta analysis (NMA) 
of interventions in the pharmacological 
treatment of chronic hepatitis B for adults 
 


J.1 Introduction 
The results of conventional meta-analyses of direct evidence alone (as presented in the 
GRADE profiles in chapter X and forest plots in appendix X) does not help fully inform which 
intervention is most effective in the treatment of chronic hepatitis B. The challenge of 
interpretation has arisen for three reasons: 


 In isolation, each pair-wise comparison does not fully inform the choice between the 
different antiviral treatments and having a series of discrete pair wise comparisons can be 
disjoint and difficult to interpret.  


 Direct comparison of treatments of interest is not available, for example, tenofovir versus 
entecavir. 


 There are frequently multiple overlapping comparisons (for example entecavir versus 
adefovir, entecavir versus adefovir versus tenofovir), that could potentially give 
inconsistent estimates of effect. 


To overcome these issues, a hierarchical Bayesian NMA was performed. Advantages of 
performing this type of analysis are: 


 It allows the synthesis of data from direct and indirect comparisons without breaking 
randomisation,  to produce measures of treatment effect and ranking of different 
interventions.   If drug A has never been compared against drug B head to head, but 
these two drugs have been compared to a common comparator, then an indirect 
treatment comparison can use the relative effects of the two treatments versus the 
common comparator. All the randomised evidence is considered within the same 
model.  
 


 For every intervention in a connected network, a relative effect estimate (with its 95% 
credible intervals) can be estimated versus another intervention.  These estimates 
provide a useful clinical summary of the results and facilitate the formation of 
recommendations based on all of the best available evidence.  Furthermore, these 
estimates will be used to parameterise treatment effectiveness in the de novo cost-
effectiveness modelling.  


Conventional fixed effects meta-analysis assumes that the relative effect of one treatment 
compared to another is the same across an entire set of trials.  In a random effects model, it 
is assumed that the relative effects are different in each trial but that they are from a single 
common distribution and that this distribution is common across all sets of trials.  
NMA requires an additional assumption over conventional meta-analysis.  The additional 
assumption is that intervention A has the same effect on people in trials of intervention A 
compared to intervention B as it does for people in trials of intervention A versus intervention 
C, and so on.  Thus, in a random effects network meta-analysis, the assumption is that 
intervention A has the same effect across trials of A versus B, A versus C and so on. 
The terms indirect treatment comparisons, mixed treatment comparisons, and network meta-
analysis are used interchangeably. We use the term network meta-analysis as the network 
consists of both indirect treatment comparisons (some trials have a common comparator and 
some do not) and mixed treatment comparisons (with at least one closed loop, combination 
of direct and indirect evidence).  
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J.2 Methods 


J.2.1 Study selection and data collection 
To estimate the relative efficacy of different antiviral treatments, a NMA was conducted using 
all the relevant RCT evidence identified in the clinical evidence review (conventional meta-
analysis). As with conventional meta-analyses, this type of analysis does not break the 
randomisation of the evidence, nor does it make any assumptions about the additive effects 
of combination interventions.  The effectiveness of a particular antiviral treatment was 
derived only from RCTs that included one of the selected treatments in a trial arm.   
From the outset, we sought to minimise any clinical or methodological heterogeneity by 
focusing the analysis on selected studies that matched the prespecified NMA protocol (Table 
1).  All of the dosages of drugs in the included RCTs were within the therapeutic range as 
indicated by the British National Formulary (BNF).  
 
Six networks of evidence were identified, defined by population and outcome measure.  
For HBeAg positive and nucleoside naïve adults with chronic hepatitis B: 


 Network 1: Proportion of people achieving undetectable HBV DNA (<300 copies/ml) at the 
end of 12 months of antiviral treatment 


 Network 2: Proportion of people achieving HBeAg seroconversion at the end of 12 months 
of antiviral treatment 


For HBeAg positive and lamivudine resistant adults with chronic hepatitis B: 


 Network 3: Proportion of people achieving undetectable HBV DNA (<300 copies/ml) at the 
end of 12 months of antiviral treatment 


  Network 4: Proportion of people achieving HBeAg seroconversion at the end of 12 
months of antiviral treatment 


For HBeAg negative and nucleoside naïve adults with chronic hepatitis B: 


 Network 5: Proportion of people achieving undetectable HBV DNA (<300 copies/ml) at the 
end of 12 months of antiviral treatment 


For HBeAg negative and lamivudine resistant adults with chronic hepatitis B: 


 Network 6: Proportion of people achieving undetectable HBV DNA (<300 copies/ml) at the 
end of 12 months of antiviral treatment 


 
 


Table 65: Agreed NMA protocol 


Study design Only published RCTs Phase II or III would be included. 


Exclusion:  


 RCTs comparing any pegylated interferon (a-2a) or interferon (2a or 2b) with 
placebo (TA96 recommendation to be incorporated in the guideline) 


 studies comparing the same drug in different doses 


Subjects Four groups: 


HBeAg positive and nucleoside naïve adults with chronic hepatitis B 


HBeAg positive and lamivudine resistant adults with chronic hepatitis B 


HBeAg negative and nucleoside naïve adults with chronic hepatitis B 


HBeAg negative and lamivudine resistant adults with chronic hepatitis B 


Exclusion: children, young people, pregnant women, pre, post and peri 
transplant patients, patients with advanced, decompensated cirrhosis, inactive 
liver disease, people with coinfections with HCV, HDV and HIV).   


Interventions The following drugs will be included either as monotherapies, in combination or 
as sequential treatment: 


 Pegylated interferon alpha-2a 
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 Pegylated interferon alpha-2b 


 Interferon alpha (2a and 2b) 


 Tenofovir (245mg once daily) 


 Entecavir (0.5mg once daily) 


 Adefovir (10mg once daily) 


 Lamivudine (100mg once daily) 


 Telbivudine (600mg once daily) 


 Emtricitabine (in combination with tenofovir) (tenofovir disoproxil 245 mg, 
emtricitabine 200 mg daily) 


Lamivudine will be used as the baseline comparator (reference treatment) as it 
has been most commonly compared. None of the antiviral drugs will be excluded 
from the network as along as it is connected with the rest of the interventions.  


Outcome 
measures 


Trials will only be included if they report at least one of the below outcomes after 
48-52 weeks treatment. 


For the networks of HBeAg positive adults with chronic hepatitis B  


  proportion of patients with undetectable HBV DNA (lower detection threshold: 
300 copies/ml)  


  proportion of patients with HBeAg seroconversion 


For the networks of HBeAg negative adults with chronic hepatitis B  


  proportion of patients with undetectable HBV DNA (lower detection threshold: 
300 copies/ml) 


Date of 
publication 


No limits will be used 


Language Only English 


Methodological 
considerations 


 Both fixed and random effect models would be applied to all the networks. 
Model fit of random and fixed effects models will be assessed 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 implies that the 
better fit obtained by adding random effects does not justify the additional 
complexity.  


 If the difference in DIC between a fixed and random effect model was fewer 
than 3-5 points, we will report results from fixed effects model as it doesn’t 
make as many assumptions, contains fewer parameters and it is easier for 
clinical interpretation than the random effects model.   


 The GDG agreed to include studies with mixed populations under the following 
conditions: 


a) Studies with mixed population of HBeAg positive and negative patients if 
at least 2/3 of the sample are HBeAg positive (for the 1


st
, 2


nd
, 3


rd
 and 4th 


networks) or HBeAg negative (for the 5th and 6th networks) 


b) Mixed population of nucleoside naïve and previously treated patients if 
at least 2/3 of the sample were nucleoside naive (for the 1st and 3


rd
 


networks) 


 The GDG agreed that the lowest limit of detection threshold of HBV DNA 
levels should be statistically transformed when studies reported a threshold 
other than the predefined threshold of <300 copies/ml. This decision was 
made in order to make the most use of the available evidence that employed 
different thresholds of HBV DNA lowest limit of detection.  The validated 
statistical formula developed by Dakin et al (2010) was used to perform this 
transformation.  


 The GDG agreed to include studies on interferon and pegylated interferon that 
had duration less than 12 months (but at minimum of 6 months) as it was 
expected that the treatment effect at 12 months would be comparable to the 
one at the end of 6 months.  


 The GDG considered that in the absence of evidence for the use of tenofovir 
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for lamivudine resistant populations with chronic hepatitis B and given its 
clinical importance for that population, evidence on tenofovir from nucleoside 
naïve population would be indirectly used to inform the networks (3


rd
 and 4


th
) 


on lamivudine resistant populations. This indirect use was based on the 
assumption that the efficacy of tenofovir is comparable against nucleoside 
naïve and lamivudine resistant populations as indicated by in vivo and in vitro 
studies (a systematic review will be conducted to support this assumption).  


 The GDG agreed for the technical team to perform two types of sensitivity 
analyses by restricting to studies which included : 


a) Solely nucleoside naïve populations (for the 1
st
 and 2


nd
 networks) 


b) The agreed threshold of 300 copies/ml (for the 1
st
 , 3


rd
, 5


th
 and 6


th
 


networks) 


            


(a) <Insert Note here> 


 


J.2.2 Outcome measures 
The GDG considered the following outcomes the most important in assessing the clinical 
effectiveness of antiviral treatments within the pre-specified one year time frame: 


1. proportion of adults with chronic hepatitis  B who achieved undetectable HBV DNA (<300 
copies/ml), as an indication of viral suppression, a short-term goal or response induced by 
treatment. By suppressing HBV replication persistently, the risk of disease progression 
(cirrhosis, decompensated cirrhosis, end-stage liver disease, hepatocellular carcinoma 
and death) would be lessened.  


2. proportion of adults with chronic hepatitis B who achieved HBeAg seroconversion. This 
outcome is associated with a complete and definitive remission of the activity of chronic 
hepatitis B and cessation of antiviral therapy may be considered if there is sustained 
HBeAg seroconversion, accompanied by undetectable HBV DNA and ALT normalisation. 


 


HBsAg seroconversion is considered the optimal goal of antiviral treatment and the only 
surrogate marker of successful immunologic control and sustained response, but was not 
included in the NMA as it is a rare outcome and is unlikely to be achieved at the end of one 
year antiviral treatment, especially for nucleos(t)ides.  


Outcome measures were calculated on an available case basis (i.e. the analysis was based 
on the number of people who completed 12 months of antiviral treatment), regardless of how 
the original study investigators analysed their data.  Further details about available-case 
analysis can be found in the methods chapter (appendix?). 


J.2.3 Comparability of interventions 
The interventions compared in the model were those included in the clinical evidence review 
presented in chapter X of the full guideline and in appendix X.  Studies were included only if 
they met the inclusion criteria pre-specified in the NMA protocol.  
The treatments included in each network are shown in Table 66. 


Table 66: Antiviral treatments included in the four network meta-analyses of HBeAg 
positive adults with chronic hepatits B 


Network 1: 


Proportion of 
nucleoside naïve 
adults with 
undetectable HBV 
DNA  (<300 
copies/ml) 


Network 2: 


Proportion of 
nucleoside naïve 
adults with HBeAg 
seroconversion   


Network 3: 


Proportion of 
lamivudine resistant 
adults with 
undetectable HBV 
DNA  (<300 copies/ml) 


Network 4: 


Proportion of 
lamivudine resistant 
adults with HBeAg 
seroconversion   


Lamivudine (LAM) Lamivudine (LAM) Lamivudine Lamivudine 
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Network 1: 


Proportion of 
nucleoside naïve 
adults with 
undetectable HBV 
DNA  (<300 
copies/ml) 


Network 2: 


Proportion of 
nucleoside naïve 
adults with HBeAg 
seroconversion   


Network 3: 


Proportion of 
lamivudine resistant 
adults with 
undetectable HBV 
DNA  (<300 copies/ml) 


Network 4: 


Proportion of 
lamivudine resistant 
adults with HBeAg 
seroconversion   


  


Placebo (PLC) 


 


Placebo (PLC) 


 


Lamivudine plus 
Adefovir 


Lamivudine plus 
Adefovir 


Interferon plus 
lamivudine (IFN + 
LAM) 


Entecavir (ETV) 


 


 


Entecavir Entecavir 


Entecavir (ETV) 


 


Adefovir (ADV) 


 


Adefovir Adefovir 


Adefovir (ADV) 


 


Telbivudine (TlB) Tenofovir Tenofovir 


Interferon (2a, 2b) 
(IFN) 


Interferon (2a, 2b) 
(IFN) 


Entecavir plus Adefovir - 


Telbivudine (TBL) Interferon plus 
lamivudine (IFN + 
LAM) 


- - 


Tenofovir (TDF) Tenofovir (TDF) - - 


Pegylated interferon a-
2a (Peg 2a) 


Pegylated interferon 
a-2a (Peg 2a) 


- - 


Pegylated interferon a-
2a plus lamivudine 
(Peg 2a+LAM) 


Pegylated interferon 
a-2a plus lamivudine 
(Peg 2a+LAM) 


  


Telbivudine plus LAM 
(TlB + LAM) 


 


Telbivudine plus LAM 
(TlB + LAM) 


 


  


Adefovir plus 
Lamivudine (ADV 
+LAM) 


 


Adefovir plus 
Lamivudine (ADV 
+LAM) 


 


  


Switching from 
lamivudine to 
combination therapy of 
interferon (2a, 2b) plus 
lamivudine (LAM -> 
IFN+LAM)  


Switching from 
lamivudine to 
combination therapy 
of interferon (2a, 2b) 
plus lamivudine (LAM 
-> IFN+LAM)  


  


Switching from 
adefovir to telbivudine 
(ADV->TBL) 


Switching from 
adefovir to telbivudine 
(ADV 


->TBL) 


  


 


Table 67: Antiviral treatments included in the two network meta-analyses of HBeAg 
negative adults with chronic hepatits B  


Network 5: 


Proportion of nucleoside naïve adults with 
undetectable HBV DNA  (<300 copies/ml) 


Network 6: 


Proportion of lamivudine resistant adults with 
undetectable HBV DNA  (<300 copies/ml) 


Lamivudine - 
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Network 5: 


Proportion of nucleoside naïve adults with 
undetectable HBV DNA  (<300 copies/ml) 


Network 6: 


Proportion of lamivudine resistant adults with 
undetectable HBV DNA  (<300 copies/ml) 


Placebo - 


Entecavir - 


Telbivudine - 


Adefovir - 


Tenofovir - 


Interferon plus lamivudine (IFN + LAM) - 


Pegylated Interferon a2a - 


Pegylated Interferon a2a + Lamivudine - 


Pegylated Interferon a2a  + Adefovir  


(a) <Insert Note here> 


 


J.2.4 Statistical analysis 
Lamivudine was selected as the baseline comparator (treatment “1”) for all networks.  
Although the GDG discussed the option of placebo as the baseline comparator at the 
protocol development stage, lamivudine was considered to be a more appropriate choice of 
baseline comparator for the following reasons:  


 Lamivudine was evaluated in the largest number of RCTs.  


 Only a few small studies compared antiviral drugs against placebo. Undetectable HBV 
DNA is a treatment-induced response. Therefore without any treatment (placebo), event 
rate would be zero. Thus making placebo the baseline comparator would lead to non-
defined treatment effects.  Placebo was placed as “treatment 2” in the networks.  


A hierarchical Bayesian network meta-analysis (NMA) was performed using the software 
WinBugs version 1.4. This is a method which preserves randomisation within trials. 
In order to be included in the analysis, a fundamental requirement is that each treatment is 
connected directly or indirectly to every other intervention in the network. For each outcome 
for each population subgroup, a diagram of the evidence network was produced in Figure 17 
-2 and presented in section J.3.   
The analysis used both fixed and  random effects logistic regression models. A fixed effects 
model typically assumes that there is no variation in relative effects across trials for a 
particular pairwise comparison and any observed differences are solely due to chance. For a 
random effects model, it is assumed that the relative effects are different in each trial but that 
they are from a single common distribution. The variance reflecting heterogeneity is often 
assumed to be constant across trials.   
In a Bayesian analysis, for each parameter the evidence distribution is weighted by a 
distribution of prior beliefs. Markov Chain Monte Carlo (MCMC) algorithm was used to 
generate a sequence of samples from a joint posterior distribution of two or more random 
variables and is particularly well adapted to sampling the treatment effects (known as 
posterior distribution) of a Bayesian network. A non-informative prior distribution was used to 
maximise the weighting given to the data and to generate the posterior distribution for each 
log odds ratio (OR) of interest in the networks. We used the median of the distribution as our 
point estimate and the centiles provided the 95% credible interval. Non-informative priors 
were selected which  were normally distributed with a mean of 0 and standard deviation of 
10,000. One of the main advantages of the Bayesian approach is that the method leads to a 
decision framework that supports decision making. The Bayesian approach also allows the 
probability that each intervention is best, for achieving a particular outcome to be calculated. 
When trials reported zero event rate in an intervention arm (especially in the case of the 
placebo arm) and as many of these trials were small, we added an arbitrary constant (adding 
1.0 to both the nominator and denominator) in order to obtain non-infinite estimates of 
treatment effects and non-infinite variance. Non-infinite estimates of treatment effects and 
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non-infinite variance would lead to the occurrence of unstable network (with too many zero 
cells), which could either fail to converge, or converge to a posterior with unrealistically high 
standard deviation on some treatment effects.  This approach is very similar to the one 
described by Kirkwood and Sterne 200740 and the standard approach of adding 0.5 to zero 
event arms. However, adding 0.5 is not feasible for this analysis, since the WinBugs code 
specifies that the number of patients experiencing the event for each trial arm follows a 
binomial distribution.  
We adapted a three-arm random effects model template for the networks as developed from 
the University of Bristol website (https://www.bris.ac.uk/cobm/research/mpes/mtc.html).  This 
model accounts for the within-study correlation between treatment effects induced by multi-
arm trials.   
For the analyses, a series of 50,000 burn-in simulations were run to allow the posterior 
distributions to convergence and then a further 50,000 simulations were run to produce the 
outputs. Convergence was assessed by examining the history and kernel density plots.  
Goodness of fit of the model was also estimated by using the posterior mean sum of the 
deviance contributions for each item by calculating the residual deviance and deviance 
information criteria (DIC).  If the residual deviance was close to the number of unconstrained 
data points (the number of trial arms in the analysis) then the model was explaining the data 
at a satisfactory level. The choice of a fixed or random effects model can be made by 
comparing their goodness-of-fit to the data. 
The results, in terms of relative risk, of pair-wise meta-analyses were presented in the clinical 
evidence review (Chapter X, and Appendix X).   
The outputs of the NMA were treatment specific log odds ratios (ORs). Log ORs and their 
95% credible intervals (CI) were generated for every possible pairs of comparisons by 
combining direct and indirect evidence in the network.   
The baseline probability for a given outcome was calculated by adding up the total number 
events across the baseline arms of the trials and dividing by the total number at risk. Once 
the treatment specific probabilities for response were calculated, they were divided by the 
baseline probability  to get treatment specific relative risks : 


 


 


Differences between treatments were considered statistically significant at the 0.05 level if 
the 95% credible interval for the OR did not cross 1. 
In addition to the assessment of probability that each antiviral drug was the best treatment by 
calculating the log OR of each drug compared to lamivudine, and counting the proportion of 
simulations of the Markov chain in which each intervention had the highest log OR, the 
overall ranking of interventions was also calculated according to their log ORs compared to 
lamivudine (baseline comparator).  
There are two key assumptions behind a NMA: 
1. Similarity assumption – randomisation holds only within individual trials, not across the 
trials. Therefore, if the trials differ among the direct comparisons (e.g. entecavir vs. adefovir 
trial differ from adefovir vs. placebo trial), in terms of patient characteristics, measurement 
and/or definition of outcome, length of follow up, the similarity assumption is violated and this 
would bias the analysis. Potential sources of heterogeneity arising from trials of antiviral 
treatments are:  


 Different population, for example, mixed populations of HBeAg positive and negative, 
age, baseline HBV DNA and ALT levels, nucleos(t)ide naïve vs. previous antiviral 
treatment, disease severity indicated by the presence of cirrhosis.  As described in 
the pre-specified NMA protocol, separate NMAs were performed for HBeAg positive 
and negative patients. Only studies with a minimum of 2/3 nucleos(t)ide naïve 
patients were included, to ensure similarity in a network. Sensitivity analyses were 
carried out if studies showed significant differences in baseline characteristics (e.g. 
HBV DNA levels) between the intervention arms.   



https://www.bris.ac.uk/cobm/research/mpes/mtc.html
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 Different HBV DNA thresholds (copies/mL) used for the lowest limit of detection. A 
validated formula, generated by Dakin and colleagues (ref), was used for threshold 
transformation. For instance, if a trial reported the number of patients who achieved 
HBV DNA less than 400 copies/mL instead of 300 copies/mL, as defined in the NMA 
protocol, the formula would be applied in order to compute the number of patients 
achieving HBV DNA <300 copies/mL. 


2. Consistency assumption - it is important that for a network that contains loops, the indirect 
comparisons are consistent with the direct comparisons. Discrepancies between direct and 
indirect estimates of effect may result from several possible causes. First, there is ‘chance’ 
and if this is the case then the network meta-analysis results are likely to be more precise as 
they pool together more data than conventional meta-analysis estimates alone. Second, 
there could be differences between the trials included in terms of their clinical or 
methodological characteristics.   


 


We explored network inconsistency of direct and indirect treatment comparison by checking 
whether the mean estimates (OR) of the direct treatment comparisons (reported by the 
study) were within the confidence intervals of the estimates (OR) generated from the NMA, 
for the same treatment comparison. If the mean OR of a direct treatment comparison is 
outside the confidence intervals of the estimates generated from the NMA, it indicates 
inconsistency for that specific treatment comparison. An example of this can be found in 
figure  . 


Between study heterogeneity was further explored in the results produced by the random 
effects model by comparing the size of effect for each treatment to the extent of between 
studies variation. This approach predicts the confidence intervals of the outcome of a future 
trial of infinite size taking into account between trials variation, and comparing with the 
confidence intervals of the log ORs based on the sampling error only (within study variation). 
When there is no or little difference between the confidence intervals of the log ORs for the 
treatments included in the network based on a future trial of infinite size and the confidence 
intervals of the log ORs based on sampling error, then we would not expect considerable 
heterogeneity between the studies20.  


J.3 Results 


J.3.1 Nucleoside naïve adults with HBeAg positive chronic hepatitis B (CHB) 
A total of 21 studies from the original (pair-wise comparisons) evidence review met the 
inclusion criteria for the network for HBeAg positive adults with chronic hepatitis B.  Figures 1 
and 2 show the two networks for undetectable HBV DNA (<300copiesmL) and HBeAg 
seroconversion. The type of line connecting two treatments indicates the number of included 
studies in which the interventions connected by the line were compared directly. Seven 
studies were excluded from the NMA. Table 4 shows the list of excluded studies and 
reason(s) for exclusion.  


Figure 17: Network for the proportion of people achieving undetectable HBV DNA 
(<300 copies/ml) at the end of 12 months of antiviral treatment 
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Note: Boxes in yellow are the antiviral treatments included in the evidence review of direct 
comparisons but not connected with the network of undetectable HBV DNA for HBeAg positive people 
with CHB 


Figure 18: Network for the proportion of people achieving HBeAg seroconversion 
at the end of 12 months of antiviral treatment 


 
 
Note: Boxes in yellow are the antiviral treatments included in the evidence review of direct 
comparisons but not connected with the network of HBeAg seroconversion for HBeAg positive people 
with CHB 


 


Table 68: Studies from the direct evidence review which excluded from the NMA for 
the 1st and 2nd networks 


Trials excluded from the NMA of 
nucleoside naïve adults with HBeAg 
psotivie CHB Reason(s) for exclusion 


Suh 2010 Outcomes measured at the end of 24 weeks treatment 


Berg 2010 Participants with previous LAM use more than 1/3 of the 


ADF -> Telb


Tenofovir Adefovir


LAM--> Peg INFa-2b Telbivudine


Telb + LAM


ADF +LAM


PEG-INFa-2b PEG a-2b + LAM Placebo


lamivudine


PEG-INFa-2a PEG a-2a + LAM


1 study LAM->INF+LAM INF  + LAM Entecavir


2 studies


3 studies


4 studies Interferon


ADF -> Telb


Tenofovir Adefovir


LAM--> Peg INFa-2b Telbivudine


Telb + LAM


ADF +LAM


PEG-INFa-2b PEG a-2b + LAM Placebo


lamivudine


PEG-INFa-2a PEG a-2a + LAM


1 study LAM->INF+LAM INF  + LAM Entecavir


2 studies


3 studies


4 studies Interferon
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total sample (58%) 


Sarin 2007 Drug sequence not currently used in clinical settings 


Sarin 2005 Drug sequence not currently used in clinical settings 


Hasan 2003 Drug sequence not currently used in clinical settings 


Hann 2010 All participants in the study (100%) had previous LAM use   


Liaw 2009 Outcomes measured at the end of 104 weeks 


 
The majority of trials used similar methods (for example, randomisation procedure and 
statistical analysis) and comparable patient populations (Table 4). Of 21 trials, 11 were 
double-blinded (Chang 2006; Yao 2007; Hou 2008; Lai 2007; Lai 2005; Dienstag 1999; Lai 
1998; Marcellin 2003; Cindoruk 2002; Chan 2007; Marcellin 2008), 2 were partially double-
blinded (Lau 2005; Schalm 2000) 3 were unblinded (Sung 2008; Yalcin 2003; Leung 2008) 
and 5 were unclear about blinding (Ren 2007; Jang 2004; Yuki 2008; Barbaro 2001; Auaz 
2006). Eleven trials had adequate randomisation procedure (Lau 2005; Schalm 2000; 
Chang 2006; Yao 2007; Hou 2008; Lai 2005; Lai 2007; Barbaro 2001; Marcellin 2003; Chan 
2007; Marcellin 2008) and 10 trials had adequate allocation concealment (Lau 2005; Chang 
2006; Yao 2007; Hou 2008; Lai 2007; Lai 2005; Barbaro 2001; Marcellin 2003; Chan 2007; 
Marcellin 2008).  
 
All included trials but one (Dienstag 1999) did not show baseline differences in HBV DNA 
levels between the two trial arms. Two trials included people with low HBV DNA levels 
(Schalm 2000; Lai 1998) at baseline, compared to other trials. Three trials contained people 
with high HBV DNA levels (Ayaz 2006; Barbaro 2010, Diestang 1999) at baseline, relative to 
other trials. One trial provided  no information on HBV DNA threshold (lowest limit of 
detection) (Cindoruk 2002).  
 
Seven out of the 21 included studies used the threshold of 300 copies/ml lower limit of HBV 
DNA detection, 3 studies used the threshold of 400 copies/ml and 2 studies used the 
threshold of 200 copies/ml, respectively. The remaining 7 studies included higher HBV DNA 
sensitivity thresholds (ranged from 1 to 5pg/ml) with 5 of them comparing interferon plus 
lamivudine combination therapy versus lamivudine or interferon alone.  HBV DNA levels 
were converted to the same common measure unit (copies/mL) when possible using the 
following formula; one international unit (IU) = 5.26 copies, 1 pg/ml = 2.83 × 105 copies/ml = 
5.45 log10 copies/ml. 
The population of the majority of included studies (15 trials) was solely nucleoside naïve 
people with chronic hepatitis B (Table 5).  
 
The trial data from the 21 studies included in the NMA for the proportion of nucleoside naïve 
adults achieving undetectable HBV DNA (<300 copies/ml) at the end of 12 months of antiviral 
treatment are shown in Table 70.  The trial data from the 17 studies included in the NMA for 
the proportion of nucleoside naïve adults achieving HBeAg seroconversion at the end of 12 
months of treatment are presented in Table 71. 
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Table 69: Baseline characteristics of included studies in the network of nucleoside naïve adults with HBeAg positive CHB infection 


Study Comparators Patients’ characteristics Baseline HBV DNA levels 


(mean (SD)) 


Baseline ALT levels 


(mean (SD)/median 
(range)) 


HAI 
(median 
(range)) 


Cirrhosis 


(%) 


Marcellin 2003 


  


Adefovir 24% prior IFN treatment 


 


8.25 (0.90) log copies/ml 139 (154) U/L - - 


Placebo 8.12 (0.89) log copies/ml 139 (131) U/L - - 


Lau 2005 


  


  


PEG IFNa-2a 12% prior IFN and 13% prior 
LAM treatment 


 


 


9.9 (2.1) log copies/ml 114.6 (114.3) IU/L - 18% 


PEG IFNa-2a 
+LAM 


10.1 (1.9) log copies/ml 114.9 (94.1) IU/L - 15% 


Lamivudine 10.1 (2.0) log copies/ml 102.3 (78.4) IU/L - 17% 


Schalm 2000 


  


  


lamivudine (52w) Mixed; majority HBeAg (+); not 
treated for the last 6 months 


 


 


1.74 (0.75) log10 copies/ml 3.2 (3.4) x ULN* - 4% 


IFN (16w) 1.78 (0.77) log10 copies/ml 3.1 (2.1) x ULN* - 12% 


LAM(8w)-
>LAM+IFN(16W) 


2.04 (0.66) log10 copies/ml 3.3 (2.8) x ULN* - 6% 


Dienstag 1999 


  


Lamivudine Treatment naïve 


 


102.2 (0.8-1753) pg/ml=555 
log10 copies/ml 


125 (46-401) U/L 10 (0-15) 6% 


Placebo 56.5 (0.8-653) pg/ml=307 log10 
copies/ml 


135 (33-592) U/L 11 (3-17) 14% 


Lai 1998 Lamivudine Not LAM treated for the last 6 
months- no further Information 
about previous IFN or 
nucleoside use 


1.80 (0.54) log10 copies/ml 1.5 (0-15) x ULN* - 5% in the 
sample 


Placebo 185 (0.63) log10copies/ml 1.5 (0-10) x ULN* - - 


Chang 2006 Entecavir 99% HBeAg+,  16% previously 
treated with IFN or LAM 


9.62 (2.01) log10 copies/ml 140.5 (114.3) IU/L - 8% 


lamivudine 9.69 (1.99) log10 copies/ml 146.3 (132.3) IU/L - 8% 


Yao 2007 


  


entecavir Nucleos(t)ide analogue naïve 8.77 (0.86) log10 copies/ml 191 (135) U/L - - 


lamivudine 8.65 (1.0) log10 copies/ml 204 (192) U/L - - 


Ren 2007 


  


entecavir Nucleos(t)ide analogue naive 8.52 (1.02) log10 copies/ml 211.2 (144.7) U/L - - 


lamivudine 8.49 (1.10) log10 copies/ml 201.6 (178.2) U/L - - 


Chan 2007 


  


telbivudine Nucleos(t)ide analogue naïve 


 


 


 


9.57 (0.26) log10 copies/ml 133 (47-750) U/L - - 


Adefovir 9.98 (0.23) log10 copies/ml 144 (43-854) U/L - - 


ADV (24W)-
telbivudine (28w) 


9.47 (0.29) log10 copies/ml 110 (50-455) U/L - - 
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Study Comparators Patients’ characteristics Baseline HBV DNA levels 


(mean (SD)) 


Baseline ALT levels 


(mean (SD)/median 
(range)) 


HAI 
(median 
(range)) 


Cirrhosis 


(%) 


Hou 2008A 


  


telbivudine Nucleos(t)ide analogue naïve, 
possible prior IFN longer than 
12 months ago 


9.7 (9-10.1) log10 copies/ml 156 (SE 9.6) - - 


lamivudine 9.7 (9-10.1) log10 copies/ml 157 (SE 12.6) - - 


Liaw 2009 


  


telbivudine Nucleos(t)ide analogue naïve 


 


9.5 (0.1) log10 copies/ml 146.2 (SE 5.4) IU/L - - 


lamivudine 9.5 (0.1) log10 copies/ml 158.9 (SE 6.3) IU/L - - 


Lai 2007 


  


telbivudine Nucleos(t)ide analogue naïve 


 


9.5 (0.09) log10 copies/ml 146.4 (5.37) IU/L - - 


lamivudine 9.5 (0.09) log10 copies/ml 158.9 (6.30) IU/L - - 


Lai 2005 


  


telbivudine Nucleos(t)ide analogue naïve 


 


 


 


8.9 (6.3-13.3) log10 copies/ml 130 (35-400) U/L - - 


lamivudine 9.3 (6.6-12.9) log10 copies/ml 122 (62-309) U/L - - 


telbivudine+LAM 9.5 (5.9-13.2) log10 copies/ml 142 (32-1657) U/L - - 


Marcellin 2008 tenofovir 4.5% previously treated patients 
with NUCs 


8.64 (1.08) log10 copies/ml 142.1 (102.81) IU/L  - 


Adefovir 8.88 (0.93) log10 copies/ml 155.2 (121.49) IU/L - - 


Leung 2009 entecavir Nucleoside naïve 


 


 


 


10.26 (SE0.35) log10 copies/ml 110.6 (SE14.6)U/L - - 


Adefovir 9.88 (SE0.22) log10 copies/ml 172.3 (SE37)U/L - - 


Cindoruk 2002 


  


IFN+ LAM Treatment naïve no info 121 (69) IU/L - 0 


IFN no info 142 (83) IU/L - 0 


Ayaz 2006 


  


IFN a-2a+ LAM Treatment naïve 3142 (47-4213) 
pg/dl=31.4pg/ml=171 log10 
copies/ml 


124 (59) IU/L 8.2 (6-
10) 


- 


IFN 2912 (65-4112) 
pg/dl=29.1pg/ml=158.6 log10 
copies/ml 


128 (57) IU/L 7.7 (6-
10) 


- 


Yalcin 2003 IFN a-2b+ LAM Treatment naïve 3.38 (0.44) log10 copies/ml 163.2 (79.86) IU/L 8 (4-14) 0 


 IFN 3.11 (0.77) log10 copies/ml 143.6 (54.07) IU/L 9.5 (4-
13) 


0 


Jang 2004 IFN+ LAM Treatment naïve 2.4 (0.7) pg/ml=13.08 (3.8) 
log10 copies/ml 


242 (175) IU/L - - 
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Study Comparators Patients’ characteristics Baseline HBV DNA levels 


(mean (SD)) 


Baseline ALT levels 


(mean (SD)/median 
(range)) 


HAI 
(median 
(range)) 


Cirrhosis 


(%) 


LAM  


 


 


2.3 (0.7) pg/ml=12.54 (3.8) 
log10 copies/ml 


263 (183) IU/L - - 


Yuki 2008 IFN+ LAM->LAM Mixed population; majority 
HBeAg (67%) /13% previously 
treated with IFN 


7.5 (3.0->7.6) log10 copies/ml 90 (25-1125) IU/L - - 


LAM 7.0 (3.9->7.6) log10 copies/ml 76 (30-1545) IU/L - - 


Barbaro 2001 IFNa-2b+ LAM 
(24w) 


Nucleoside naïve/some non 
responders to previous IFN 
treatment 


 


166 (10-876) pg/ml=904.7 log10 
copies/ml 


170 (76-415) UI/U 11 (5-13) - 


LAM (52w) 161 (15-653) pg/ml=877.5 log10 
copies/ml 


165 (65-398)  UI/U 11 (7-12) - 


Sung 2008 ADV + LAM Nucleos(t)ide naïve 


 


 


 


8.87 (6.5-11.0) log10 copies/ml 23% had >5 x ULN* - - 


LAM 9.17 (4.4-11.1) log10 copies/ml 30% had >5 x ULN* - - 


*ULN not specified by the authors 
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Table 70: Study data for the network of the frequency of nucleos(t)ide naïve adults 
with HBeAg positive CHB infection achieving undetectable HBV DNA (<300 
copies/ml) at the end of 12 months of treatment 


Study HBV DNA 
threshold
▪  


C
o


m
p


a
ra


to


r1
 


C
o


m
p


a
ra


to


r 
2


 


C
o


m
p


a
ra


to


r 
3


 


Comparator1 Comparator2 Comparator3 


N* N~ NR N* N~ NR N* 


 


 


N
~ 


NR 


Lau 
2005 


400 
copies/ml 


LAM 
Peg 
2a 


Peg 
2a+ 
LAM 108 104 230 68 64 243 186 


1
8
2 246 


Schal
m 
2000 


8 x10
6
 


copies/ml 


LAM IFN 


LAM 


-> 


LAM 
+ 
IFN 48 11 68 19 0 60 25 0 62 


Chang 
2006 


300 
copies/ml LAM ETV NA 129 - 321 236 - 340 NA 


Yao 
2008 


300 
copies/ml LAM ETV NA 83 - 221 116 - 225 NA 


Ren 
2007 


300 
copies/ml LAM ETV NA 8 - 20 15 - 21 NA 


Hou 
2008A 


300 
copies/ml LAM TBL NA 54 - 143 98 - 147 NA 


Lai 
2007 


300 
copies/ml LAM TBL NA 187 - 463 275 - 458 NA 


Lai 
2005 


200 
copies/ml LAM TBL 


TBL+ 
LAM 6 6 19 27 28 44 


2
0 21 41 


Jang 
2004 


1 pg/ ml 
(3x 10


5
 


copies/ml) LAM 


IFN+ 


LAM NA 40 25 40 35 22 35 NA 


Yuki 
2008 


2.6 log 
copies/ml 
(0.52 x 
10


5 


copies/ml LAM 
IFN+ 
LAM NA 19 10 34 20 12 30 NA 


Barbar
o 2001 


1.6 pg/ml 
LAM 


IFN+ 
LAM NA 23 0 71 28 0 73 NA 


Sung 
2008 


200 
copies/ml 


LAM 


ADV
+ 
LAM NA 23 24 45 21 22 43 NA 


Dienst
ag 
1999 


1.6pg/ml 


LAM PLC NA 28 3 63 11 0 69 NA 


Lai 
1998 


1.6pg/ml 
LAM PLC NA 137 82 139 17 0 69 NA 


Marcel
lin 
2003 


400 
copies/ml 


PLC ADV NA 0 0 167 36 33 171 NA 


Cindor
uk 
2002 


No 
IFNormati
on 


IFN 
+LA
M 


 IFN NA 26 - 50 24 - 50 NA 


Ayaz 5pg/ml IFN+ IFN NA 28 14 31 22 6 33 NA 
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Study HBV DNA 
threshold
▪  


C
o


m p
a


ra
t


o
r


1
 


C
o


m p
a


ra
t


o
r 


2
 


C
o


m p
a


ra
t


o
r 


3
 Comparator1 Comparator2 Comparator3 


2006 (=14.15 x 
10


5
 


copies/ml) 


LAM 


Yalcin 
2003 


1 pg/ ml 
(2.8x 10


5
 


copies/ml) 
IFN+ 
LAM IFN NA 33 21 33 9 3 15 NA 


Leung 
2008  


300 
copies/ml ETV ADV NA 19 - 33 6 - 32 NA 


Chan 
2007 


300 
copies/ml 


ADV TBL 


ADV 


-
>TBL  17 - 42 26 - 43 


2
5 - 46 


Marcel
lin 
2008 


400 
copies/ml 


ADV TDF NA 12 11 84 133 131 160 NA 


▪ As reported in the trial, N*; number of events as reported in the trial, N~; number of events after transformation 
based on the lower limit of HBV detection of 300 copies/ml, NR; number completed the trial, NA, not applicable 


 
Seventeen studies were included in the network of the proportion of HBeAg positive 
nucleoside naïve adults with chronic hepatitis B who achieved HBeAg seroconversion at year 
one (Table 71).   
 


Table 71: Study data for the network of the proportion of nucleos(t)ide naïve adults 
with HBeAg positive CHB infection achieving HBeAg seroconversion at the 
end of 12 months of treatment 


Study Comparato
r1 


Comparato
r 2 


Comparato
r 3 


Comparato
r1 


Comparator
2 


Comparator
3 


N 


 


NR N 


 


NR N 


 


NR 


Marcellin 
2003 Placebo Adefovir NA 9 161 20 171 NA NA 


Lau 2005 Lamivudine Peg IFN 2a 
Peg IFN 2a 
plus LAM 55 230 72 243 64 246 


Schalm 
2000 Lamivudine Interferon 


LAM to 
LAM plus 
IFN 14 68 12 60 20 62 


Dienstag 
1999 Lamivudine Placebo NA 11 63 4 69 NA NA 


Chang 
2006 Lamivudine Entecavir NA 64 321 74 340 NA NA 


Yao 2008 Lamivudine Entecavir NA 39 221 33 225 NA NA 


Ren 2007 Lamivudine Entecavir NA 4 20 3 21 NA NA 


Chan 
2007 Adefovir Telbivudine 


Adefovir to 
telbivudine 8 42 12 43 11 46 


Hou 
2008A Lamivudine Telbivudine NA 26 143 36 147 NA NA 


Lai 2007 Lamivudine Telbivudine NA 100 463 103 458 NA NA 


Lai 2005 Lamivudine Telbivudine 
Telbivudine 
plus LAM 4 19 14 44 6 41 


Marcellin 
2008 Adefovir Tenofovir NA 14 80 32 153 NA NA 


Leung 
2008  Entecavir Adefovir NA 5 33 7 32 NA NA 
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Study Comparato
r1 


Comparato
r 2 


Comparato
r 3 


Comparato
r1 


Comparator
2 


Comparator
3 


Ayaz 
2006 Interferon 


IFN plus 
LAM NA 4 31 4 33 NA NA 


Yalcin 
2003 Interferon 


IFN plus 
LAM NA 7 15 22 33 NA NA 


Yuki 2008 Lamivudine 
IFN plus 
LAM NA 2 34 6 30 NA NA 


Sung 
2008 Lamivudine 


ADV plus 
LAM NA 9 45 5 43 NA NA 


N; number of events, NR; number randomised, NA, not applicable 


 


J.3.1.1 Network 1:  proportion of nucleos(t)ide naïve adults  achieving undetectable HBV DNA 
(<300 copies/ml) at the end of 12 months of antiviral treatment 
Both fixed and random effects models were fitted. Table 8 presents results of between-study 
heterogeneity for the random effect model and goodness of fitness of the two models. DIC 
suggested that there was more than a 5 point difference between the two models. In 
addition, the residual deviance showed that the random effects model fitted the data better 
than the fixed effects model as the residual deviance (47.67 vs. 59.12) was closer to the 
number of unconstrained data points, 46.  Therefore, the results of the random effects model 
are presented for this network.  


Table 72: Measures of fitness of fixed (FE) and random (RE) effects models for the first 
network 


 FE model RE model 


Measure of between study heterogeneity 


 Standard deviation on the log 
ORs scale (SD) ^ 


- 0.49 


Measure of goodness-of-fit  


 Residual Deviance (r)* 59.12 47.67 


 Deviance information criteria 
(DIC) 


283.85 278.40 


FE model: fixed effect model, RE model: random effect model,^ Values of SD from 0.1 to 0.5 are reasonable, from 
0.5 to 1.0 are considered fairly high and greater than 1.0 represent extreme heterogeneity.  
* Compared to 46 data points 


In addition, we investigated the effect of between study heterogeneity in the results of the 
random effects model (SD of the log ORs scale=0.49). This was explored by comparing the 
size of effect for each treatment to the extent of between studies variation. Table 9  shows 
the results of  predicting the confidence intervals of the outcome (undetectable HBV DNA 
<300 copies/mL) of a future trial of infinite size taking into account between trials variation, 
and comparing with the confidence intervals of the log ORs based on the sampling error 
(within study variation) only. The results suggested that the confidence intervals of 
comparable magnitude, for all the interventions except for entecavir, telbivudine and 
pegylated interferon plus lamivudine combination therapy. In general, the confidence 
intervals were not substantially widened by including between study variance and 
heterogeneity was not a problem in this network. 
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Table 73: Investigation of between study heterogeneity for the results of the random 
effects model for the outcome of undetectable HBV DNA (<300 copies/mL) 


Treatment Mean Log OR 
(SD) 


Between 
study 
heteroge
neity 


Predictive 
SD 


95% CI based on 
sampling error 


95% CI based 
on a future 
very large trial  


 


 


Placebo -4.01 (0.75) 0.49 0.90 -5.48 -2.53 -5.76 -2.25 


IFN plus LAM -0.07 (0.46) 0.49 0.67 -0.97 0.83 -1.39 1.25 


Entecavir 1.08 (0.35) 0.49 0.60 0.39 1.77 -0.10 2.26 


Adefovir -0.22 (0.55) 0.49 0.74 -1.29 0.86 -1.66 1.23 


Interferon -1.26 (0.57) 0.49 0.75 -2.38 -0.15 -2.74 0.21 


Telbivudine 0.96 (0.34) 0.49 0.60 0.29 1.64 -0.21 2.14 


Tenofovir 3.24 (0.87) 0.49 1.00 1.54 4.94 1.28 5.19 


Peg IFN 2a -0.84 (0.59) 0.49 0.77 -2.00 0.32 -2.34 0.66 


Peg IFN 2a 
plus LAM 1.25 (0.60) 0.49 0.77 0.08 2.42 -0.27 2.76 


Telbivudine 
plus LAM 0.59 (0.67) 0.49 0.83 -0.73 1.90 -1.04 2.22 


Adefovir plus 
LAM -0.08 (0.70) 0.49 0.86 -1.46 1.29 -1.76 1.59 


LAM to LAM 
plus IFN -2.74 (1.42) 0.49 1.50 -5.52 0.04 -5.68 0.20 


Adefovir to 
telbivudine 0.53 (0.71) 0.49 0.86 -0.86 1.93 -1.16 2.23 


<Insert Note here> 


   
Table 3 presents the results of the conventional pair-wise meta-analyses (head to head 
comparisons) (white area), together with the results computed by the NMA for every possible 
treatment comparison (grey area).  Both results are presented as odds ratios (95% c.i). As 
previously mentioned, these results were derived from the random effects model. 
All antiviral treatments, including monotherapies, combinations and sequential treatments, 
were found to be significantly better than placebo (Figure 3). In addition, entecavir, 
telbivudine, tenofovir were significantly more effective than lamivudine in achieving 
undetectable HBV DNA (<300 copies/ml) at 1 year of treatment. Tenofovir was significantly 
more effective in achieving this outcome compared to all the other comparisons included in 
the network except when compared to pegylated interferon alpha plus lamivudine 
combination therapy, however the width of the confidence intervals of the ORs were very 
wide, thus results should be interpreted with caution in terms of their precision. Pegylated 
interferon alpha plus lamivudine combination therapy was only significantly more effective for 
achieving that outcome when compared to interferon or pegylated interferon alpha. 
No inconsistency was found between the results of the pair-wise and network meta-analyses. 
In this analysis, tenofovir was found to have the highest probability (95.9%) of being the best 
treatment to achieve undetectable HBV DNA (<300 copies/ml) at the end of 1 year of 
treatment followed by pegylated interferon alpha plus lamivudine combination therapy (2.4%) 
(Table 7). All the other antiviral treatments were ranked very low, i.e. low probability of being 
the best at achieving this outcome. 
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Figure 19: Odds ratios (95% C.I) from conventional (white area) and network meta-analysis (grey area) for the proportion of 
nucleoside naïve people achieving undetectable HBV DNA (<300 copies/ml) at the end of 12 months of antiviral treatment 


Lamivudine 
0.07 


(0.04-
0.12) 


1.58 
(0.57-


4.37)/1.30 
(0.65-
2.58)/ 


2.61 
(2.06-
3.32) 


 
0.19 (0.09-


0.41) 
2.46 (1.97- 


3.09) 


 1.44 
(0.97-
2.17) 


3.50 
(2.37-
5.17) 


2.06 (0.66-
6.48) 


0.61 
(0.26-
1.45) 


0.28 
(0.14-
0.58) 


 


0.02 (0.00-
0.07) 


Placebo   
 


90.24 
(5.49-
1483)  


    


       


0.9  
(0.37-2.27) 


 50.19 
(9.57-
306.1) 


IFN plus 
LAM  


  


0.93 (0.42-
2.04)/ 0.18 


(0.04-
0.71)/ 0.02 
(0.00-0.45) 


  


       


 2.87 (1.52- 
6.35) 


 156.1 
(36.56-
869.5) 


 3.09 
(1.06-
10.6) 


Entecavir 
0.17 


(0.06 -
0.52)  


    


       


 0.79 (0.28- 
2.50) 


 42.69 
(9.87-
236.5) 


 0.85 
(0.21- 
3.80) 


 0.27 
(0.09-
0.82) 


Adefovir   
 2.25 (0.94-


5.36) 


29.56 
(14.13 -
61.82) 


     1.72 (0.75-
3.96) 


 0.29 (0.08-
0.81) 


 15.45 
(2.29-
99.72) 


 0.31 
(0.12- 
0.66) 


 0.10 
(0.02-
0.32) 


0.37 
(0.06-
1.53)  


Interferon   
     1.46 


(0.69-
3.07) 


 


 2.59 (1.33-
5.47) 


 138.8 
(31.9-
767.3) 


 2.77 
(0.92- 
9.16) 


 0.90 
(0.34-
2.25) 


 3.26 
(1.1- 
9.57) 


8.9 (2.7-
39.1) 


Telbivudine 
   0.60 (0.25-


1.42) 
  0.79 (0.35-


1.82) 


 25.08 
(4.67-152.7) 


1365 
(187-


11860) 


 26.6 
(4.03- 
207) 


 8.70 
(1.53-
49.9) 


31.35 
(8.25- 
123.9) 


 86.1 (12.8-
825.8) 


 9.7 (1.76-
55.5) 


Tenofovir       


 0.44 (0.13-
1.43) 


23.47 
(3.54-
167.6) 


 0.46 
(0.10- 
2.11) 


 0.15 
(0.03-
0.56) 


 0.54 
(0.10-
2.65) 


 1.48 (0.32-
8.87) 


 0.17 (0.04-
0.65) 


 0.02 
(0.00-
0.14) 


Peg 2a 7.98 
(5.33-
11.95) 


    


 3.48 (1.00-
11.79) 


188 
(28.37-
1356) 


 3.71 
(0.83- 
17.35) 


 1.22 
(0.27-
4.59) 


 4.39 
(0.79-
21.4) 


 11.94 (2.60-
71.04) 


 1.35 (0.31-
5.24) 


 0.14 
(0.01-
1.09) 


 8.08 
(2.39-
27.1) 


Peg 2a + 
LAM 


    


 1.78 (0.49-
7.25) 


95.73 
(14.6-
761.2) 


 1.9 (0.41- 
10.18) 


 0.61 
(0.14-
2.76) 


 2.24 
(0.43-
11.85) 


 6.13 (1.23-
42.3) 


 0.68 (0.19-
2.57) 


 0.07 
(0.00-
0.60) 


 4.08 
(0.72-
26.8) 


 0.50 
(0.08-
3.37) 


Telbivudine 
+ LAM 


   


 0.93 (0.22-
3.75) 


50.0 
(6.66-
404.5) 


 0.98 
(0.19- 
5.36) 


 0.32 
(0.06-
1.50) 


 1.15 
(0.19-
6.49) 


 3.15. (0.58-
21.4) 


 0.36 (0.07-
1.65) 


 0.04 
(0.00-
0.32) 


2.12 
(0.33-
13.7) 


 0.27 
(0.08-
1.73) 


 0.52 (0.07-
3.42) 


Adefovir 
+ LAM 


  


 0.08 (0.00-
0.65) 


4.01 
(0.10-
60.89) 


 0.08 
(0.00-
0.79) 


 0.03 
(0.00-
0.25) 


 0.10 
(0.00-
1.08) 


 0.27 (0.00-
2.81) 


 0.03  (0.00-
0.28) 


 0.00 
(0.00-
0.05) 


 0.17 
(0.00-
2.12) 


 0.02 
(0.00-
0.26) 


 0.04 (0.00-
0.52) 


 0.08 
(0.00-
1.19) 


LAM -> 
LAM + 


IFN 
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 1.69 (0.42-
7.27) 


91.1 
(14.3-691) 


 1.81 
(0.35- 
10.3) 


 0.59 
(0.12-
2.56) 


 2.11 
(0.56-
8.05) 


 5.84 (1.09-
42.2) 


 0.65 (0.17-
2.50) 


 0.06 
(0.00-
0.45) 


1.1.1 3.90 
(0.62-
26.9) 


 0.49 
(0.07-
3.38) 


 0.96 (0.15-
5.95) 


 1.82 
(0.26-
13.97) 


 22.6 
(1.65-
949.5) 


Adefovir -> 
telbivudine 


Results in the white area are the ORs and 95% confidence intervals from the conventional meta-analyses of direct evidence between the column-defined 
treatment compared to the row-defined treatment.  ORs greater than 1 favour the column-defined treatment.   
Results in grey are the median ORs and 95% credible intervals from the fixed effect model of the NMA of direct and indirect evidence between the row-defined 
treatment compared to the column-defined treatment.  ORs greater than 1 favour the row-defined treatment.  
Numbers in bold denote statistically significant results (95% CI credible intervals do not include 1)
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Table 74: Probabilities of being the best treatment for achieving undetectable HBV 
DNA (<300 copies/ml) and the median proportion (95% c.i) with undetectable 
HBV DNA at 12 months  among nucleos(t)ide navie adults with HBeAg 
positive CHB infection 


Treatment 


Probability of being the best 
treatment for achieving 
undetectable HBV DNA (<300 
copies/ml)  


Proportion of adults with 
undetectable HBV DNA  
(median, 95% credible 
intervals) 


Tenofovir  95.9% 94.1% (74.7, 98.9) 


Peg IFN 2a plus LAM  2.4% 68.8% (38.9, 88.1) 


Entecavir 0.6% 64.5% (49.1, 80.5) 


Telbivudine 0.2% 62.1% (45.7, .77.5) 


Telbivudine plus LAM 0.6% 52.8% (23.7, 82.1) 


Adefovir to telbivudine 0.3% 51.6% (20.1, 82.1) 


IFN plus LAM 0% 37.3% (18.9, 58.9) 


Adefovir 0% 33.4% (14.8, 61.2) 


Adefovir plus LAM 0% 36.9 % (12.3, 70.3) 


Peg IFN 2a 0% 21.5% (7.4, 47.4) 


Interferon 0% 15.5% (5.05, 33.8) 


LAM to LAM plus IFN 0% 4.6% (0.2, 29.1) 


Placebo 0% 0.12% (0.2, 4.5) 


Lamivudine 0% 38.7% 


Results from a fixed effect model.  


Figure 20: Median rank order for treatments based on the outcome of undetectable 
HBV DNA<300 copies/ml at the end of 12 months of treatment 


 


 
Figure 20 shows the rank of each intervention. The rank is based on the log odds ratio 
compared to baseline and indicates the median ranking of being the best treatment, second 
best, third best and so on among the 14 different interventions being evaluated.   
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 Network 2: proportion of nucleos(t)ide naïve adults 
achieving HBeAg seroconversion at the end of 12 months 
of antiviral treatment 


Both fixed and random effects models were fitted. There was no difference in the residual 
deviance for both models (35.7 and 35.3, respectively) and they were close to the number of 
unconstrained data points, 38.  


As there was no significant difference in the goodness-of-fitness of models as 
demonstrated by DICs, the results of the fixed effects model are presented 
below (Table 10). Table 75: Measures of fitness of fixed (FE) and random 
(RE) effects models for the second network 


 FE model RE model 


Measure of between study heterogeneity 


 Standard deviation on the log 
ORs scale (SD) ^ 


- 0.22 


Measure of goodness-of-fit  


 Residual Deviance (r)* 35.7 35.3 


 Deviance information criteria 
(DIC) 


227.26 228.65 


FE model: fixed effect model, RE model: random effect model,^ Values of SD from 0.1 to 0.5 are reasonable, from 
0.5 to 1.0 are considered fairly high and greater than 1.0 represent extreme heterogeneity.  
* Compared to 38 data points 


Figure 6 summarises the results of the conventional pair-wise meta-analyses (head to head 
comparisons) (white area), together with the results computed by the NMA (from a fixed 
effects model) for every possible treatment comparison (grey area).   
This analysis found no significant differences between the antiviral treatments in the network in the 
outcome of HBeAg seroconversion. Adefovir, telbivudine, interferon plus lamivudine, pegylated 
interferon 2a, pegylated interferon 2a plus lamivudine combination therapy and lamivudine 
monotherapy to lamivudine plus interferon combination therapy were significantly superior to 
placebo. Interferon plus lamivudine combination therapy had the highest probability of achieving 
HBeAg seroconversion (50.3%), followed by lamivudine  monotherapy to lamivudine plus interferon  
combination therapy (32.4%) and tenofovir monotherapy(7.1%).







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 105 of 264 


DRAFT FOR CONSULTATION 


 


Figure 21: Odds ratios (95% C.I)  from conventional (white area) and network meta-analyses (grey area) for the proportion of 
nucleoside naïve people achieving HBeAg seroconversion at the end of 12 months of antiviral treatment 
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Results in the white area are the ORs and 95% confidence intervals from the conventional meta-analyses of direct evidence between the column-defined 
treatment compared to the row-defined treatment.  ORs greater than 1 favour the column-defined treatment.   
Results in grey are the median ORs and 95% credible intervals from the fixed effect model of the NMA of direct and indirect evidence between the row-defined 
treatment compared to the column-defined treatment.  ORs greater than 1 favour the row-defined treatment.  
Numbers in bold denote statistically significant results (95% CI credible intervals do not include 
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Table 76: Probabilities of being the best treatment for achieving HBeAg 
seroconversion and the median proportion (95% c.i) with HBeAg 
seroconversion at 12 months among nucleos(t)ide navie adults with HBeAg 
positive CHB infection 


Treatment 


Probability of being the best 
treatment for achieving 
HBeAg seroconversion  


Proportion of adults with 
HBeAg seroconversion  
(median, 95% credible 
intervals)  


IFN plus LAM 50.4% 36.6% (17.6, 61.8) 


LAM to LAM plus IFN 32.4% 33.9% (18.9, 53.1) 


Tenofovir 7.1% 21.9% (9.3, 44.1) 


Adefovir to telbivudine 4.3% 20.1% (9.1, 39.9) 


Peg IFN 2a 3.6% 25.3% (18.4, 34.0) 


Peg IFN 2a plus LAM 0.5% 22.8% (15.7, 30.2) 


Telbivudine 0.3% 22.9% (18.6, 27.9) 


Interferon 0.4% 22.5% (11.7, 39.2) 


Entecavir 0.1% 19.4% (15.3, 24.4) 


Adefovir 0.2% 18.1% (9.8, 31.3) 


Telbivudine plus LAM 0.1% 10.5% (3.6, 24.5) 


Adefovir plus LAM 0.5% 11.4% (3.5, 29.4) 


Placebo 0% 8.1% (3.6, 16.4) 


Lamivudine 0% - 


<Insert Note here> 


 


Figure 22: Median rank of treatments for HBeAg seroconversion at the end of 12 
months of treatment 
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nucleoside treated people with chronic hepatitis B. In addition, a sensitivity analysis was 
decided by including only studies with the selected lower detection threshold of HBV DNA 
(<300 copies/ml). Therefore, two sensitivity analyses were conducted to test the robustness 
of the results of the 1st and 2nd networks.  
Two sensitivity analyses were carried out: 


1. Excluding studies with a mixed population profile of nucleoside naïve and previously 
treated people (not 100% nucleos(t)ide naïve). 


2. Excluding studies that used a detection threshold of HBV DNA other than 300 copies/ml 
(without threshold transformation). 


Figures 7 and 8 show the networks for each sensitivity analysis. 


Figure 23: Network for the sensitivity analysis of including only studies with 100% 
nucleoside naïve populations  


 


Figure 24: Network for the sensitivity analysis of including only studies using the 
300 copies/ml as the lower limit of undetectable HBV DNA  
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Sensitivity analysis on the network of undetectable HBV DNA by including studies with only 
nucleoside naïve populations showed that entecavir had the highest probability for achieving 
undetectable HBV DNA (91.1%), followed by telbivudine in a very lower probability (3.8%) 
(Table 13). The results of the fixed effects model is presented for the sensitivity analysis as it 
fitted the data better and there was no major difference in the DICs between the two models 
(less than 3-5 points).  


 


Table 77: Sensitivity analysis for undetectable HBV DNA (<300 copies/mL) by including 
only studies with 100% nucleos(t)ide naïve populations 


Treatment 


Probability of being the best 
treatment for achieving 
undetectable HBV DNA (<300 
copies/ml) at year 1 


Proportion of adults with 
undetectable HBV DNA  
(median, 95% c.i) 


 Lamivudine 0% - 


 Placebo 0% 2.3% (0.2, 9.06) 


 IFN plus LAM 0.2% 40.3% (25.5, 57.3) 


 Telbivudine 3.8% 57.6% (52.0, 62.3) 


Interferon 0% 22.8% (10.8, 42.0) 


Entecavir 91.1% 74.9% (53.3, 88.9) 


Adefovir 0% 37.7% (21.3, 56.5) 


Telbivudine plus LAM 2.3% 47.9% (28.9, 67.6) 


Adefovir plus LAM 0% 33.4% (17.7, 54.1) 


Adefovir to telbivudine 2.5% 51.5% (31.1, 71.2) 


<Insert Note here> 


 


Another sensitivity analysis was done by limiting to studies using the lowest limit of HBV DNA 
detection the threshold of 300copies/mL (HBV DNA results have not been transformed) and 
similar results were found with entecavir being the best treatment to achieve undetectable 
HBV DNA at year 1 of treatment (57.8%)(Table 14). Results of the random effects model are 
presented for this analysis.  


Table 78: Sensitivity analysis by including only studies using the 300 copies/ml as the 
lowest limit of HBV DNA detection 


Treatment 


Probability of being the best 
treatment for achieving 
undetectable HBV DNA (<300 
copies/ml) at year 1 


Proportion of adults with 
undetectable HBV DNA  (median, 
95% c.i) 


Lamivudine 0.2% - 


 


Entecavir 57.8% 65% (47.3, 81.9) 


Telbivudine 27.5% 61.3% (38.2, 79.5) 


Adefovir 0.4% 32.7% (11.4, 64.2) 


Adefovir to 
telbivudine 


14.1% 50.6% (16.5, 84.0) 
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J.3.1.3 Sensitivity analysis for the 2nd network of HBeAg seroconversion among nucleos(t)ide 
naïve adults with HBeAg positive CHB infection 


Figure 25: Network for the sensitivity analysis by including studies with nucleoside 
naïve populations only 


 


 


Table 79: Sensitivity analysis for HBeAg seroconversion by including only studies 
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Treatment Probability of being the best 
treatment for achieving 


HBeAg seroconversion at 
year 1 


Proportion of adults with 
HBeAg seroconversion 


(median, 95% c.i) 


 


Lamivudine 0.2% - 


Placebo 0% 6.98% (2.9, 15.0) 


Entecavir 0.6% 11.42 (3.8, 28.7) 


Adefovir 0.5% 15.2 (7.3, 28.5) 


Telbivudine 2.5% 22.3% (18.1, 27.2) 


Interferon 15.9% 41.1% (9.2, 87.3) 


IFN plus LAM 75.9% 52.7% (18.1, 90.0) 


Telbivudine plus LAM 0.2% 10.2% (3.5, 23.8) 


Adefovir plus LAM 0.8% 11.2% (3.4, 29.2) 


Adefovir to telbivudine 3.3% 19.0% (8.3, 37.3) 


Sensitivity analysis on the network of HBeAg seroconversion by including only nucleos(t)ide naïve 
populations showed that interferon plus lamivudine combination therapy had the highest probability 
of HBeAg seroconversion (75.9%), followed by interferon (15.9%).  


J.3.1.4 Lamivudine resistant adults with HBeAg positive chronic hepatitis B (CHB) 
A total of seven trials met the inclusion criteria for the NMA for lamivudine resistant adults 
with HBeAg positive CHB infection. Figure 10 shows the network for the proportion of people 
achieving undetectable HBV DNA (<300 copies/ml). The type of line connecting two 
treatments indicates the number of included studies in which the interventions connected by 
the line were compared directly. Three studies from the original (direct) evidence review were 
excluded from the NMA. Table 16 shows the list of excluded studies and reason(s) for 
exclusion.  
 


Figure 26: Network for the proportion of people achieving undetectable HBV DNA 
(<300 copies/ml) at the end of 12 months of antiviral treatment 


 
 


Table 80: Studies from the original (direct comparisons) evidence review which were 
excluded from the NMA for the 3rd and 4th networks (lamivudine resistant 
adults with HBeAg positive CHB infection) 


Trials excluded  Comparisons Reason(s) for exclusion 


Safadi 2011  Sequential treatment of Population included with lamivudine 


Lamivudine Adefovir + Lamivudine Adefovir


Entecavir Entecavir + Adefovir Tenofovir


1 study


2 studies
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Trials excluded  Comparisons Reason(s) for exclusion 


lamivudine to telbivudine versus 
lamivudine 


resistance less than 2/3 of the total 
(15.8%) 


Berg 2010  Tenofovir versus emtricitabine 
plus tenofovir 


Outcomes measured at the end of 24 
weeks treatment 


Yao 2007  Entecavir versus placebo Population included with lamivudine 
resistance less than 2/3 of the total 
(42%) 


(a) <Insert Note here> 


Four (Peters 2004, Marcellin 2008, Chang 2005, Sherman 2006) out of six included trials 
were double blinded with appropriate randomization method. Three trials were unblinded 
(Perrillo 2004, Ryu 2010, Lim 2012), two of which (Perrillo 2001, Ryu 2010) did not provide  
information on randomisation method and allocation concealment.  
Four trials (Perrillo, 2004, Peters, 2004, Ryu 2010, Lim 2012) included only lamivudine 
resistant populations whereas all studies (with the exception of Marcellin 2008) included a 
mixed population of HBeAg positive and negative, ranging from 67.8% to 90% HBeAg 
positive patients.   
In the absence of trials on tenofovir in this population, a study by Marcellin (2008) which was 
based on patients with previous treatment with interferon or nucleoside analogues (unclear 
lamivudine resistance status), had been included in order to inform the network on the 
efficacy of tenofovir treatment in the lamivudine resistant network (see NMA protocol for 
further details). This is based on the assumption that tenofovir would be as efficacious in the 
lamivudine resistant populations as in the nucleos(t)ide naïve populations, agreed by the 
GDG. A systematic review of in vivo and in vitro studies was conducted as supplementary 
material to the NMA (appendix ?), and the summary findings supported this assumption – 
lamivudine mutant strains (L180M + M204V/I) were fully susceptible to tenofovir compared to 
wild type (no mutation/ nucleos(t)ide naïve). 
There was no difference in the baseline characteristics of included studies in terms of HBV 
DNA and ALT levels between the treatment arms (Table 13). All studies included patients 
with baseline HBV DNA levels at the range of 7-10 log10 copies/ml.  Only three studies 
(Sherman, 2006, Ryu 2010, Lim 2012) provided baseline information on the proportion of 
patients with cirrhosis. 
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Table 81: Baseline characteristics of included studies in the network of lamivudine resistant adults with HBeAg positive CHB 


Study  Comparisons  Population  
Baseline HBV DNA levels 
(mean (SD)/median (range)) 


Baseline  ALT 
levels 


(mean 
(SD)/median 
(range)) 


Baseline 
cirrhosis 


Perrillo 2004 


  


ADV + LAM 100% LAM resistant, 88% HBeAg(+), 
HBV DNA>10


6
 copies/ml 


  


8.95 (6.6-10.1) log10 
copies/ml 


135 (148) IU/L - 


LAM  8.61 (4.2-10.1) log10 
copies/ml 


185 (258) IU/L - 


Peters 2004 


  


  


ADV + LAM 100% LAM resistant, 96.6% 
HBeAg(+), HBV DNA>10


6
 copies/ml 


  


  


7.94 (5.89-8.88) log10 
copies/ml 


74 IU/L - 


LAM  8.20 (6.08-8.82) log10 
copies/ml 


70 IU/L - 


ADV  8.42 (7.30-9.21) log10 
copies/ml 


101 IU/L  - 


Chang 2005A 


  


ETV  88.5% LAM resistant, 
67.8%HBeAg(+), HBV DNA>10pg/ml 


  


9.07 (1.54) log10 copies/ml 141 (186) U/L  - 


LAM  9.28 (0.82) log10 copies/ml 110 (97) U/L  - 


Sherman 2006 


  


ETV  84.6% LAM resistant, 97%HBeAg(+), 
HBV DNA>3MEq/ml 


  


9.48 (1.81) log10 copies/ml 123.9 (109.7) U/L 10% 


LAM  9.24 (1.56) log10 copies/ml 131.9 (165.1) U/L 6% 


Marcellin 2008 


  


Tenofovir previously treated patients with NUCs 
(4.5%), 16% previous us of IFN 


  


8.64 (1.08) log10 copies/ml 142.1 (102.81) 
IU/L 


- 


Adefovir 8.88 (0.93) log10 copies/ml 155.2 (121.49) 
IU/L 


- 


Ryu 2010 


  


ADV + LAM 100% LAM resistant, 88%HBeAg(+), 
HBV DNA>10


5
 copies/ml  


7.61 (5.2-9.5) log10 
copies/ml 


143(26-1096) IU/L 19.1% 


ETV  7.10 (5.4-9.5) log10 
copies/ml 


102 (17-677) IU/L 24.4% 


Lim 2012 ADV + LAM 100% LAM resistant, 88.9% HBeAg 
(+), HBV DNA >2,000 IU/mL 


4.6 (3.93-5.25) log10 IU/ml 33 (25-47) IU/L 13% 


ETV + ADV 4.4 (3.59-5.18) log10 IU/ml 28 (19-40) IU/L 14% 


(a) <Insert Note here> 
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Table 82: Study data for the network of the frequency of lamivudine resistant adults 
achieving undetectable HBV DNA (<300 copies/ml) at the end of 12 months of 
treatment 


Study 


HBV 
DNA 
thresh
old C


o
m


p
a
ra


t


o
r1


 


C
o


m
p


a
ra


t


o
r 


2
 


C
o


m
p


a
ra


t


o
r 


3
 


Comparator1 


Comparator2 


 


Comparator3 


 


     N* N~ NR N* N~ NR N* N~ NR 


Perrillo 
2004 


200 
copies
/ml 


ADV 
+ 
LAM 


LAM NA 9 10 42 0 1 46 NA NA NA 


Peters 
2004 


10
3
 


copies
/ml 


ADV 
+ 
LAM 


LAM ADV 7 6 20 0 0 18 


 


5 4 18 


Chang 
2005A 


400 
copies
/ml 


ETV LAM NA 11 10 42 2 1 45 NA NA NA 


Sherma
n 2006 


300 
copies
/ml 


ETV LAM NA 27 - 133 2 - 129 NA NA NA 


Marcelli
n 2008 


400 
copies
/ml 


TDF ADV NA 13
3 


131 160 


 


12 11 84 NA NA NA 


Ryu 
2010 


300 
copies
/ml 


ADV 
+ 
LAM 


ETV NA 18 - 47 11 - 45 NA NA NA 


Lim 
2012 


300 
copies
/ml 


ADV 
+ 
LAM 


ETV 
+ 
ADV 


NA 2 - 45 13 - 45 NA NA NA 


N*; number of events as reported in the trial, N~; number of events after transformation based on the lower limit of 
HBV detection of 300 copies/ml, NR; number completed the trial, NA, not applicable 


 


Table 83: Study data for the network of the frequency of lamivudine resistant adults 
achieving HBeAg seroconversion at the end of 12 months of treatment 


Study Comparato
r1 


Comparato
r 2 


Comparato
r 3 


Comparato
r1 


Comparator
2 


Comparator
3 


N 


 


NR N 


 


NR N 


 


NR 


Perrillo 
2004 


ADV + LAM LAM NA 
3 40* 1 42* NA NA 


Peters 
2004 


ADV + LAM LAM ADV 
1 18* 0 18 2 18 


Chang 
2005A 


ETV LAM NA 
1 27* 2 32* NA NA 


Sherman 
2006 


ETV LAM NA 
11 


 
133 4 129 NA NA 


Marcellin 
2008 


TDF ADV NA 
32 153 14 80 NA NA 


Ryu 2010 ADV + LAM ETV NA 2 39* 1 42* NA NA 


N; number of events, NR; number randomised, NA, not applicable 


* Not all patients were HBeAg positive at the baseline.  
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J.3.1.5 Network 3:  proportion of lamivudine resistant adults achieving undetectable HBV 
DNA (<300 copies/ml) at the end of 12 months antiviral treatment 
Both fixed and random effects models were fitted for the third network; the statistics 
presented in Table 20 showed that there was no substantial difference (less than 3-5 points) 
in the DICs between the two models. There was little difference in the residual deviance for 
the fixed- and random-effects models, 13.2 and 13.66 respectively, and they were close to 
the number of unconstrained data points, 15. Therefore, the results of the fixed effects model 
are presented (Figure 11).  


Table 84: Measures of fitness of fixed (FE) and random (RE) effects models for the 
third network 


 FE model RE model 


Measure of between study heterogeneity 


 Standard deviation on the log 
ORs scale (SD) ^ 


- 0.67 


Measure of goodness-of-fit  


 Residual Deviance (r)* 13.2 13.66 


 Deviance information criteria 
(DIC) 


64.71 65.16 


FE model: fixed effect model, RE model: random effect model,^ Values of SD from 0.1 to 0.5 are reasonable, from 
0.5 to 1.0 are considered fairly high and greater than 1.0 represent extreme heterogeneity.  
* Compared to 38 data points 


Figure 11 summarises the results of the conventional pair-wise meta-analyses (head to head 
comparisons) (white area), together with the results for every possible treatment comparison 
computed by the NMA (grey area).  Both results were presented as odds ratios (95%c.i). 
This NMA suggested that all antiviral treatments in the network were significantly better at achieving 
undetectable HBV DNA (<300 copies/ml) than lamivudine, except for adefovir.  In addition, tenofovir 
was significantly more effective in this outcome compared to adefovir, although the confidence 
interval of the ORs was very wide and results should be interpreted with caution.  Tenofovir had the 
highest probability of achieving undetectable HBV DNA for lamivudine resistant adults with HBeAg 
positive CHB (66.2%) followed by entecavir plus adefovir combination therapy (33.8%).
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Figure 27: Odds ratios (95% C.I) from conventional (white area) and network meta-
analyses (grey area) (fixed model) for the proportion of lamivudine resistant 
people achieving undetectable HBV DNA (<300 copies/ml) at the end of 12 
months of antiviral treatment 


 


Lamivudine 
14.90 (2.68, 
82.76) 


15.42 (4.64, 
51.19) 


  


 


20.3 (4.34-113.7) LAM + ADV  0.52 (0.21, 
1.28) 


 0.66 (0.15, 
2.86) 


  8.73 (1.84, 
41.46) 


13.1 (3.41-65.91) 0.65 (0.14-
3.47) 


Entecavir     


11.3 (0.97-131.6) 0.55 (0.06-
4.86) 


0.85 (0.06-
10.07) 


Adefovir  29.98 
(14.15, 
63.51) 


 


358.5 (15.88-
7711) 


17.6 (0.89-
313.9) 


27.1 (0.98-
599.7) 


31.3  (4.44-228) Tenofovir  


217.4 (13.93-
4660) 


10.26 (1.09-
149.3) 


16.4 (0.93-
323.9) 


19.1 (0.79-
643.5) 


0.6 (0.01-
31.2) 


ETV + ADV 


 
 


Table 85: Probabilities of being the best treatment for achieving undetectable HBV 
DNA (<300 copies/ml) and the median proportion (95% c.i) with undetectable 
HBV DNA at year 1 among lamivudine resistant adults with HBeAg positive 
CHB infection 


Treatment 


 Probability of being the best 
treatment for achieving 
undetectable HBV DNA (<300 
copies/ml) at year 1 


Proportion of lamivudine 
resistant adults with 
undetectable HBV DNA (<300 
copies/ml) at year 1 (median, 
95% credible intervals) 


Tenofovir 66.2% 89% (51.8, 98.2) 


ETV plus ADV 33.8% 82.4% (42.8, 98.0) 


LAM plus ADV 0% 31.3% (13.4, 60.8) 


Entecavir 0% 21.4% (10.0, 44.6) 


Adefovir 0% 20.3% (3.7, 60.3 


Lamivudine 0% - 


(a) <Insert Note here> 
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Figure 28: Median rank of treatments for undetectable HBV DNA (<300 copies/ml) at 
the end of 12 months of treatment 


 
 


J.3.1.6 Sensitivity analysis for the 3rd network of undetectable HBV DNA among lamivudine 
resistant adults with HBeAg positive CHB infection 
No sensitivity analysis could be performed for the network of undetectable HBV DNA for the 
lamivudine resistant group as all included studies used mixed populations of HBeAg positive 
and negative people with CHB and only three trials have used the threshold of 300 copies/ml 
as the lowest limit of HBV DNA level detection (Ryu 2010, Sherman 2006, Lim 2012) (Table 
17).   


J.3.1.7 Network 4:  proportion of people achieving HBeAg seroconversion at the end of 12 
months of antiviral treatment 


 
Table 22 shows between-study heterogeneity statistics for the random effects model and 
goodness-of-fit for both fixed and random effects models; there was no difference in the 
residual deviance for both models and they were close to the number of unconstrained data 
points, 15. Therefore, results of fixed effects model are presented.  
 


Table 86: Measures of fitness of fixed (FE) and random (RE) effects models for the 
fourth network 
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Lamivudine Adefovir + Lamivudine Adefovir


Entecavir Entecavir + Adefovir Tenofovir


1 study


2 studies
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 FE model RE model 


 Standard deviation on the log 
ORs scale (SD) ^ 


- 0.84 


Measure of goodness-of-fit  


 Residual Deviance (r)* 14.69 14.63 


 Deviance information criteria 
(DIC) 


55.74 55.68 


<Insert Note here> 


 
Figure 13 summarises the results of the conventional (pair-wise) meta-analyses (head to 
head comparisons) (white area), together with the results of the fixed effects model 
computed by the NMA for every possible treatment comparison (grey area).  Both results 
were presented as ORs (95% c.i). 
This NMA found no significant differences between the antiviral treatments in the network for 
HBeAg seroconversion. Tenofovir had the highest probability of achieving HBeAg seroconversion 
(39.8%), followed by entecavir plus adefovir combination therapy (31.2%), lamivudine plus adefovir 
combination therapy (11%) and adefovir (10.9%). Figure 14 presents the median rank (95% c.i.) of 
antiviral treatments and there is a lack of precision on the ranking of treatments in terms of 
achieving this outcome. 
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Figure 29: Odds ratios (95% C.I) from conventional (white area) and network meta-
analyses (grey area) for the proportion of lamivudine resistant people 
achieving HBeAg seroconversion at the end of 12 months of antiviral 
treatment 


Lamivudine 
3.27 (0.50, 
21.54) 2.10 (0.76, 5.76) 


  


 


2.99 (0.69-16.12) LAM + ADV   0.45 (0.04, 
5.26) 


 2.13 (0.17, 25)   1.00 (0.06-
16.48) 


1.99 (0.78-5.51) 0.66 (0.12-
3.20) 


Entecavir     


4.53 (0.34-58.41) 1.47 (0.13-
15.55) 


2.26 (0.15-
31.26) 


Adefovir  1.25 (0.62, 
2.50) 


 


5.73 (0.39-79.65) 1.86 (0.15-
21.63) 


2.88 (0.17-
42.85) 


1.26 (0.64-2.62) Tenofovir  


3.07 (0.06-159.7) 1.00 (0.03-
37.70) 


1.53 (0.03-81.9) 0.69 (0.01-
52.78) 


0.53 (0.01-
43.59) 


ETV + ADV 


Table 87: Probabilities of being the best treatment for achieving HBeAg 
seroconversion and the median proportion (95% c.i) with HBeAg 
seroconversion at year 1 among lamivudine resistant adults with HBeAg 
positive CHB infection 


Treatment 


 


 


Probability of being the best 
treatment for achieving 
HBeAg seroconversion at 
year 1 


 


Proportion of lamivudine 
resistant adults with HBeAg 
seroconversion at year 1 
(median, 95% c.i) 


Tenofovir 39.8% 17.6 (1.4-74.9) 


ETV plus ADV 31.2% 10.3 (0.2-85.7) 


LAM plus ADV 11.0% 10.0 (2.5-37.6) 


Adefovir 10.9% 14.5 (1.3-68.6) 


Entecavir  7.0% 6.9 (2.8-17.1) 


Lamivudine 0% - 
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Figure 30: Median rank of treatments for HBeAg seroconversion at the end of 12 
months of treatment 


 
 


J.3.1.8 Sensitivity analysis for the 4th network of HBeAg seroconversion among lamivudine 
resistant adults with HBeAg positive CHB infection 
No sensitivity analysis could be performed for the network of HBeAg seroconversion in the 
lamivudine resistant group as all included studies used mixed populations of HBeAg positive 
and negative people with CHB (Table 17).  
 


J.3.1.9 Nucleoside naïve adults with HBeAg negative chronic hepatitis B (CHB) 


Network 5:  proportion of people achieving undetectable HBV DNA (<300 copies/ml) at 
the end of 12 months of antiviral treatment 
A total of 16 studies met the inclusion criteria for the network for HBeAg negative adults with 
chronic hepatitis B infection.  Figure 15 shows the network for nucleoside naïve adults with 
HBeAg negative CHB. The type of line connecting two treatments indicates the number of 
included studies in which the interventions connected by the line were compared directly. 
Pegylated alpha 2b and pegylated alpha 2b plus lamivudine could not be connected to the 
network. Six studies from the original (direct comparisons) evidence review were excluded 
from the NMA. Table 22 shows the list of excluded studies and reason(s) for exclusion.  


Figure 31: Network for undetectable HBV DNA (<300copies/ml) at the end of 12 
months of antiviral treatment 
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Note: Boxes in yellow are the antiviral treatments included in the evidence review of direct 
comparisons but not connected with the network of undetectable HBV DNA for HBeAg negative 
people with CHB 


 


Table 88: Studies from the direct pair-wise evidence review which were excluded from 
the NMA for the 5th network 


Trials excluded from the NMA of 
nucleoside naïve adults with HBeAg 
negative CHB Reason(s) for exclusion 


Chan 2007 Outcomes measured at the end of 104 weeks 


Liaw 2009 Outcomes measured at the end of 104 weeks 


Shi 2006 Drug sequence not currently used in clinical settings 


Matsuura 2011 Population was not nucleos(t)ide naïve - responders to 
previous LAM treatment  


Fung 2011 Population was not nucleos(t)ide naïve - responders to 
previous ETV treatment 


Scotto 2006 Did not report outcome of interest   


 
Most included studies applied similar methods (e.g. randomisation procedure, allocation 
concealment) and study populations were comparable. Of the 13 included studies, six were 
double-blind (Yao 2007; Lai 2006; Hou 2008; Lai 2007; Hadziayannis 2003; Marcellin 2008), 
two were partially double blinded (Tassopoulos 1999; Marcellin 2004), three were not blinded 
(Piccolo 2008; Yurdaydin 2005; Economou 2005) and two were unclear about blinding 
(Santantonio 2002; Akarca 2004). Ten trials had adequate randomisation procedure (Piccolo 
2008; Tassopoulos 1999; Hadziayannis 2003; Marcellin 2004; Marcellin 2008; Akarca 2004; 
Economou 2005; Yao 2007; Hou 2008; Lai 2007) and six trials had adequate allocation 
concealment (Piccolo 2008; Hadziayannis 2003; Marcellin 2004; Yurdaydin 2005; Yao 2007; 
Hou 2008).  
One trial (Tassopoulos 1999) showed baseline differences in HBV DNA levels between the 
two trial arms. Four trials (Tassopoulos 1999; Santantonio 2002; Akarca 2004; Yurdaydin 
2005) included populations with high baseline HBV DNA levels, relative to other trials. One 
trial (Economou 2005) had a relatively high rates of cirrhosis at baseline (IFN + LAM: 45.8% 
and LAM: 50% cirrhosis), compared to other trials. Five trials included some patients who 
had previously been treated with nucleos(t)ides, and the proportion ranged from 4% to 23%. 
One trial (Tassopoulos 1999) did not report undetectable HBV DNA data at year 1 in the 
placebo arm; outcome data assessed at week 24 had been used and included in the 
network, assuming that the result would not change significantly at year 1 as there would not 


PEG a-2b Tenofovir Adefovir


Telbivudine


PEG a-2b + LAM


PEG a-2a + LAM PEG-IFNa-2a Placebo


lamivudine


PEG a-2a + ADV


1 study IFN  + LAM Entecavir


2 studies


3 studies


4 studies
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be any treatment-related effect. This was decided and agreed by the GDG in order to form a 
more complete network, without losing some of the important antiviral drugs.  
Four of the 13 trials used the HBV DNA threshold of 300copies/ml as the lowest limit of 
detection; four trials used the threshold of 400 copies; one trial used 2,000 IU/ml; the 
remaining four trials used thresholds ranged from 2.5 to 5 pg/ml, two of which compared 
Interferon plus lamivudine with lamivudine alone. HBV DNA data were converted to the same 
common measure unit (copies/ml) where possible.  
Baseline population characteristics data of included trials for the network of undetectable 
HBV DNA (<300 copies/ml) at the end of one year of treatment are shown in Table 23. 
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Table 89: Baseline characteristics of included studies in the network of nucleoside naïve adults with HBeAg negative CHB  


Study Comparators Patients’ characteristics Baseline HBV DNA levels, 


mean (SD)/ median (range) 


Baseline ALT 
levels, 


mean (SD)/median 
(range) 


HAI 
mean 
(SD)/ 
median 
(range) 


Cirrhosis 


(%) 


Hadziayannis 
2003 


Adefovir LAM arm: 53% previously 
treated (8% LAM; 39% IFN) 


PLC arm: 64% previously 
treated (7% LAM; 46% IFN) 


 


6.9 (0.90) log copies/ml 143 (125.3) U/L 10 (2-17) 11 


placebo 6.9 (1.0) log copies/ml 149.9 (195.2) U/L 9 (2-16) 10 


Tassopoulos 
1999 


Lamivudine Nucleos(t)ide naïve (some had 
previous IFN) 


255 (1.3-18000)pg/ml = 1386.8 
log copies/ml 


3.2 (0.6-16.4) x 
ULN* 


Knodell 
inflamma
tory 
score: 
5(1-9) 


18 


Placebo 95.5 (1.3-3900)pg/ml=520.5 log 
copies/ml 


3.3 (0.7-12.5) x ULN 7 (2-10) 14 


Yao 2007 Entecavir Nucleos(t)ide naïve (some had 
previous IFN) 


7.7 (1.28) log10 copies 225 (169) U/L Not 
reported 


No 
informatio
n 


Lamivudine 7.59 (1.33) log10 copies 164 (83) U/L 


Lai 2006 Entecavir Nucleos(t)ide naive 7.6 (1.8) log10 copies 141 (114.7) U/L Knodell 
inflamma
tory 
score: 
8.0 (2.7) 


5 


Lamivudine 7.6 (1.7) log10 copies 143 (119.4) U/L 7.7 (2.8) 10 


Marcellin 2004 Lamivudine 8% previous IFN; 5% previous 
LAM 


7.24 (1.78) log10 copies 105.7 (128.2)U/L Not 
reported 


29 


Pegylated IFN a2a 6% previous IFN; 4% previous 
LAM 


7.14 (18.84) log10 copies 94.4 (85.9) U/L 31 


Pegylated IFN a2a 
+ Lamivudine 


10% previous IFN; 8% previous 
LAM 


7.35 (2) log10 copies 90.8 (76.2) U/L 22 
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Study Comparators Patients’ characteristics Baseline HBV DNA levels, 


mean (SD)/ median (range) 


Baseline ALT 
levels, 


mean (SD)/median 
(range) 


HAI 
mean 
(SD)/ 
median 
(range) 


Cirrhosis 


(%) 


Hou 2008 Telbivudine Nucleos(t)ide naive 7.8 (SE0.39) log10 copies 162 (23.9) U/L Not 
reported 


No 
informatio
n 


 Lamivudine 7.6 (SE0.35) log10 copies 177 (75.2) U/L 


Lai 2007 Telbivudine Nucleos(t)ide naive 7.7 (0.12) log10 copies 137 (6.94) U/L Mean: 
9.0 


No 
informatio
n  Lamivudine 7.4 (0.1) log10 copies 143.7 (8.74) U/L Mean: 


9.6 


Marcellin 2008 Tenofovir 17% previous IFN; 17% 
LAM/emtricitabine 


6.86 (1.31) log10 copies 127.5 (101.21) U/L Knodell 
fibrosis 
score: 
2.3 
(1.21) 


Inflamm
atory 
score: 
7.8 
(2.44) 


No 
informatio
n 


Adefovir 18% previous IFN; 18% 
LAM/emtricitabine 


6.98 (1.27) log10 copies) 163.6 (146.02) U/L Knodell 
fibrosis 
score: 
2.4 
(1.23) 


Inflamm
atory 
score: 
7.9 
(2.18) 


Kaymakoglu 
2007 


Pegylated IFN a2b 
+ LAM 


No information  209.6 (207.8)pg/ml=1142.3 
log10 copies 


161.5 (127.4)U/L 8.3 (2.9) No 
informatio
n Pegylated IFN a2b 182.3(175.4)pg/ml=993.5 log10 


copies 
130.4 (45) U/L 7.0 (3.2) 
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Study Comparators Patients’ characteristics Baseline HBV DNA levels, 


mean (SD)/ median (range) 


Baseline ALT 
levels, 


mean (SD)/median 
(range) 


HAI 
mean 
(SD)/ 
median 
(range) 


Cirrhosis 


(%) 


Papadopoulos 
2009 


Pegylated IFN a2b 
+ LAM 


No information 5.78 log10 copies 135.7 U/L Not 
reported 


No 
informatio
n Pegylated IFN a2b 6.16 log10 copies 96.5 U/L 


Santanonio 
2002 


IFN + lamivudine Nucleos(t)ide naive 235 (446)pg/ml=1280.8 log10 
copies 


224 (175) U/L Not 
reported 


32 total 


lamivudine 242(317)pg/ml=1318.9log10 
copies 


235 (446) U/L 


Akarca 2004 IFN + lamivudine Nucleos(t)ide naive 114.5 (7-<2000)pg/ml=624 
log10 copies 


163 (77) U/L Not 
reported 


0 


lamivudine 114 (5-<2000)pg/ml=621.3 
log10 copies 


161 (87) U/L 0 


Yurdaydin 2005 IFN a2a + 
lamivudine 


Nucleos(t)ide naive 371.6 (627.6)pg/ml=2025.2 
log10 copies 


123.9 (83.7) U/L Not 
reported 


N=5 


lamivudine 273.1 (560.2)pg/ml=1488.4 
log10 copies 


121.8 (80.9) U/L N=6 


Economou 
2005 


IFN a2b + 
lamivudine 


Nucleos(t)ide naive 6.1 (5.2-7.2) log10 copies 79 (57-100) U/L Not 
reported 


45.8 


lamivudine 5.9 (5.2-6.6) log10 copies 59 (52-94) U/L 50 


Piccolo 2008 Pegylated IFN a2a 
+ Adefovir 


23% previous nucleos(t)ide 5.9 (1) log10 copies 3.43 (2.7) x ULN* Not 
reported 


6.7 total 


Pegylated IFN a2a 13.3%  previous nucleos(t)ide 5.7 (0.9) log10 copies 3.18 (3.3) x ULN 


*ULN not specified by authors 
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Table 90: Study data for the network of the frequency of nucleos(t)ide naïve adults 
achieving undetectable HBV DNA (<300 copies/ml) at the end of 12 months of 
treatment 


Study HBV DNA 
threshold
▪  


C
o


m
p


a
ra


to


r1
 


C
o


m
p


a
ra


to


r 
2


 


C
o


m
p


a
ra


to


r 
3


 


Comparator1 Comparator2 Comparator3 


N* N~ NR N* N~ NR N* 


 


 


N
~ 


NR 


Yao 
2007 


300 
copies/ml ETV LAM - 31 NA 33 29 NA 40 - - - 


Lai 
2006 


300 
copies/ml ETV LAM - 293 NA 311 225 NA 296 - - - 


Hou 
2008 


300 
copies/ml TEL LAM - 17 NA 20 17 NA 22 - - - 


Lai 
2007 


300 
copies/ml TEL LAM - 196 NA 222 160 NA 224 - - - 


Hadzia
yannis 
2003 


400 
copies/ml 


ADV 
Plac
ebo - 63 61 123 0 0 61 - - - 


Marcel
lin 
2004 


400 
copies/ml 


LAM 
Peg 
2a  


Peg 
2a + 
LAM 133 131 155 112 109 165 156 


1
5
3 162 


Marcel
lin 
2008 


400 
copies/ml 


TDF ADV - 233 229 241 79 77 117 - - - 


Econo
mou 
2005 


400 
copies/ml 


IFN 
2b + 
LAM LAM - 21 21 21 20 20 26 - - - 


Tasso
poulos 
1999** 


2.5 pg/ml 


LAM 
Plac
ebo - 39 17 53 20 0 60 - - - 


Piccol
o  
2008 


2000IU/m
L 


Peg 
2a 
+AD
V 


Peg 
2a - 20 15 25 11 6 25 - - - 


Santan
onio 
2002 


5 pg/ml IFN 
+ 
LAM LAM - 21 10 24 10 0 26 - - - 


Akarca 
2004 


2000 
pg/ml 


IFN 
+ 
LAM LAM - 40 9 40 40 9 40 - - - 


Yurday
din 
2005 


5 pg/ml IFN 
2a + 
LAM LAM - 36 19 37 35 18 37 - - - 


▪ As reported in the trial, N*; number of events as reported in the trial, N~; number of events after transformation 
based on the lower limit of HBV DNA detection of 300 copies/ml, NR; number completed the trial, NA, not 
applicable 
**% of achieving undetectable HBV DNA in the placebo arm assessed at week 24 has been included in the NMA, 
as this outcome was not reported at one year. 


 


J.3.1.10 Network 5:  proportion of people achieving undetectable HBV DNA (<300 copies/ml) at 
the end of 12 months of antiviral treatment 
Both fixed and random effects models were fitted. Between-study heterogeneity and 
goodness of fitness of both models are shown in Table 25. DICs showed 4.6-point difference 
between the fixed and random effects models. The random effects model showed a residual 
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deviance of 28.76 and it was closer to the number of unconstrained data points, 27. 
Therefore, results of the random effects model are presented.  
Substantial between-study heterogeneity was found in this network, as indicated by the 
standard deviation on the log OR scale (1.13). Heterogeneity was further explored by 
comparing the effect size of each treatment to the extent of between studies variation. Table 
26 shows the results of predicting the confidence intervals of the outcome (undetectable HBV 
DNA <300 copies/mL) of a future trial of infinite size taking into account between trials 
variation, and comparing with the confidence intervals of the log ORs as produced by the 
NMA based on sampling error (within study variation)  only .  
The results suggested that the confidence intervals of comparable magnitude, except for 
placebo. The CI based on sampling error only for placebo was -7.42 to -0.33 and the CI 
based on a future trial of infinite size was -8.06 to 0.31; but the difference was not 
substantial. In general, the confidence intervals were not substantially widened by including 
between-study variance and heterogeneity was not a problem in this network. 


Table 91: Measures of fitness of fixed (FE) and random (RE) effects models for the fifth 
network 


 FE  model RE model 


Measure of between study heterogeneity 


Standard deviation on the ORs 
scale (SD)^ 


- 1.134 


Measure of goodness of fit 


Residual deviance (r)* 37.18 28.76 


Deviance information criterion 
(DIC) 


161.63 157.06 


^Values of SD from 0.1-0.5 are reasonable, from 0.5-1.0 are considered fairly high and greater than 1.0 
represents substantial heterogeneity. 
*Compared to 27 data points 


Table 92: Investigation of between study heterogeneity in the results of the random 
effects model for the outcome of undetectable HBV DNA (<300 copies/mL)  


Treatment 
Mean Log OR 
(SD) 


Between 
study 
heterogeneity Predictive SD 


CI based on 
sampling 
error 


CI based on a 
future very 
large trial 


Placebo -3.88 (1.81) 1.13 2.14 -7.42 to -0.33 -8.06 to 0.31 


Entecavir 1.76 (0.95)  1.13 1.48 -0.11 to 3.63 -1.14 to 4.66 


Telbivudine  0.92 (0.95) 1.13 1.48 -0.94 to 2.78 -1.98 to 3.82 


Adefovir 0.78 (2.52) 1.13 2.76 -4.15 to 5.71 -4.63 to 6.18 


Tenofovir 3.10 (2.82) 1.13 3.04 -2.43 to 8.63 -2.86 to 9.06 


Interferon + 
lamivudine 


1.25 (0.77) 1.13 1.37 -0.26 to 2.75 -1.44 to 3.93 


Pegylated 
interferon a2a 


-1.04 (1.25) 1.13 1.69 -3.49 to 1.42 -4.35 to 2.27 


Pegylated 
interferon a2a 
+ lamivudine 


1.18 (1.29) 1.13 1.72 -1.36 to 3.72 -2.19 to 4.55 


Pegylated 
interferon a2a 
+ adefovir 


0.60 (1.87) 1.13 2.18 -3.06 to 4.25 -3.68 to 4.88 


 
Table 27 summarises the results of the conventional pair-wise meta-analyses (head to head 
comparisons) (white area), together with the results computed by the NMA for every possible 
treatment comparison (grey area).  Both results were presented as (ORs) (95% c.i). 
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This network meta-analysis suggested no significant differences in the proportion of people achieving 
undetectable HBV DNA (<300 copies/ml) between all the antiviral treatments. All antiviral 


treatments, were found to be significantly superior to placebo (Figure 3). However, the widths 
of the confidence intervals of the ORs were very wide, thus results should be interpreted with 
caution in terms of their precision. No inconsistency was found between the results of the 
pair-wise and network meta-analysis. 
In this analysis, tenofovir was found to have the highest probability (76.6%) of being the best 
treatment to achieve undetectable HBV DNA (<300 copies/ml) at the end of 1 year of 
treatment followed by entecavir (18%), combination of pegylated IFN a2a and lamivudine 
(3.4%) and combination of pegylated IFN a2a and adefovir (1.5%).  All the other antiviral 
treatments had very low probability of being the best at achieving undetectable HBV DNA 
(<300copies/mL) (Table 28).  
The 95% credible intervals of the median rank of the treatments were wide. Although 
tenofovir was shown to be the best treatment of achieving undetectable HBV DNA at the end 
of 1 year of antiviral treatment for HBeAg negative nucleos(t)ide naïve people with a 
probability of 76.6%, the width of the 95% credible interval of its median rank could range 
from the  1st to the 7th best treatment (Figure 16). Therefore, results should be interpreted 
with caution.
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Table 93: Odds ratios (95% C.I) from conventional (white area) and network meta-analyses (grey area) for the proportion of nucleoside 
naïve HBeAg negative CHB infected adults achieving undetectable HBV DNA (<300 copies/ml) at the end of 12 months of antiviral 
treatment (random effects model) 


Lamivudine 
0.04 


(0.00-
0.28) 


5.21 
(3.11-
8.73) 


2.86 (1.77-
4.61)   


2.58 (0.71-
9.35) 


0.36 
(0.21-
0.61) 


3.11 (1.40-
6.94) 


 


0.02 (0.00-
0.14) 


Placebo   
 


60.02 
(8.06-


446.72) 
    


   


5.31 (3.21-
9.08) 


230.7 
(33.29-
5065)  


Entecavir 
 


  
 


  


   


2.90 (1.81-
4.75) 


125.2 
(18.51-
2767) 


0.55 
(0.27-
1.10) 


Telbivudine 
 


    


   


1.87 (0.06-
46.4) 


78.81 
(14.11-
1342)  


0.35 
(0.01-
9.13) 


 0.64 (0.02-
16.79) 


Adefovir 
9.91 (4.95-


19.86)  
  


   


 19.24 
(0.61-604.3) 


819 (124-
15110) 


3.59 
(0.11-
98.53) 


6.60 (0.20-
181.5)  


10.13 
(5.14-
21.27) 


Tenofovir   
   


2.06 (1.15-
3.80) 


88.92 
(12.94-
1991) 


0.39 
(0.18-
0.86)  


 0.71 (0.33-
1.54) 


1.09-
0.04-
33.8) 


0.11 (0.00-
3.48) 


Interferon + 
lamivudine 


   


0.35 (0.20-
0.60) 


15.14 
(2.21-
339.9) 


0.07 
(0.03-
0.14)  


0.12 (0.06-
0.25)  


0.19 
(0.01-
5.91) 


 0.02 (0.00-
0.61) 


0.17 (0.07-
0.38)  


Peg 2 a  8.73 (4.14-
18.41) 


4.75 
(1.41-
16.05) 


 3.20 (1.47-
7.64) 


141.2 
(18.59-
3261) 


 0.60 
(0.23-
1.64) 


1.11 (0.44-
2.93) 


1.73 
(0.06-
57.03)  


0.17 (0.01-
5.93) 


1.56 (0.57-
4.43) 


9.07 
(4.45-
20.76) 


Peg 2a + 
lamivudine 


 


 1.78 (0.47-
7.24) 


79.5 
(7.67-
2124) 


0.34 
(0.08-
1.46) 


0.61 (0.15-
2.66)  


0.96 
(0.03-
36.67)  


0.09 (0.00-
3.84) 


0.86 (0.20-
3.94) 


   5.03 (1.52-
18.44) 


0.55 (0.13-
2.42) 


Peg 2a + 
adefovir 


Numbers in bold denote statistically significant results (95% CI credible intervals do not include 1) 
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Table 94: Probabilities of being the best treatment for achieving undetectable HBV 
DNA (<300 copies/mL) and the median proportion (95% c.i) with undetectable 
HBV DNA at year 1 among nucleos(t)ide naïve adults with HBeAg negative 
CHB infection 


Treatment 


Probability of being the best 
treatment for achieving 
undetectable HBV DNA (<300 
copies/ml)  


Proportion of adults with 
undetectable HBV DNA (<300 
copies/ml) (median, 95% c.i) 


Tenofovir 76.6% 97.6% (56.7,99.9) 


Entecavir 18.0% 91.9 % (87.3, 95.1) 


Pegylated IFN a2a + 
lamivudine 3.4% 


87.3% (75.9, 94.2) 


Pegylated IFN a2a + adefovir 1.5% 79.2% (50.4, 93.9) 


Telbivudine  0.5% 86.1% (79.4, 91.1) 


Interferon plus lamivudine 0% 81.5% (71.0, 89.1) 


Adefovir 0% 80.0 % (12.0, 99.0) 


Lamivudine 0% - 


Placebo 0% 4.8% (0.2, 23.6) 


Pegylated IFN a2  0% 43.1% (30.1, 56.3) 


Figure 32: Median rank order for treatments based on the outcome of undetectable 
HBV DNA<300 copies/ml at the end of 1 year of treatment  


 


 
 
 


J.3.1.11 Sensitivity analysis for the 5th network of undetectable HBV DNA among nucleoside 
naive adults with HBeAg negative CHB infection 
Sensitivity analyses were carried out for undetectable HBV DNA among CHB infected 
HBeAg negative adults, as reported in section 1.3.1.3. 
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Figure 33: Network for the sensitivity analysis of including only studies using the 
threshold of <300 copies/ml as the lowest limit of undetectable HBV DNA 


 


 


Sensitivity analysis on the network of undetectable HBV DNA by including studies with only 
nucleoside naïve populations (a total of 9 trials included) showed that entecavir had the 
highest probability for achieving undetectable HBV DNA (60.6%), followed by interferon plus 
lamivudine (23.2%) and telbivudine (16.1%). Fitting of the fixed effects model appeared to be 
satisfactory for the sensitivity analysis, the residual deviance was 19.71, which was close to 
the number of unconstrained data points, 18. It is important to note that the only trial on 
tenofovir was not included in the sensitivity analyses. 


 


Figure 34: Network for the sensitivity analysis of including only studies using the 
300 copies/ml as the lowest limit of undetectable HBV DNA 


 


 


 


Sensitivity analysis by including only studies that used the HBV DNA threshold of 
300copies/ml, as the lowest limit of detection, was not performed as only four trials were 
included, as shown in Figure 18. 


Table 95: Sensitivity analyses including 100% nucleos(t)ide naïve populations (random 
effects  model) 


 


Sensitivity analysis 1:  


By including only studies with nucleoside naïve 
people (100%) 


Treatment Probability of being the 
best treatment for 
achieving undetectable 


Proportion of nucleos(t)ide 
naive adults with HBV DNA 
<300 copies/ml at year 1 


PEG a-2b Tenofovir Adefovir


Telbivudine


PEG a-2b + LAM


PEG a-2a + LAM PEG-IFNa-2a Placebo


lamivudine


PEG a-2a + ADV


1 study IFN  + LAM Entecavir


2 studies


3 studies


4 studies


Entecavir lamivudine Telbivudine


1 study


2 studies


3 studies


4 studies
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Sensitivity analysis 1:  


By including only studies with nucleoside naïve 
people (100%) 


HBV DNA (<300 
copies/mL) 


(median, 95% credible 
intervals) 


Lamivudine 0.0% - 


Placebo 0.0% 3.9 (0.0, 49.5)% 


Entecavir 61.1% 91.3 (61.0, 98.7)% 


Telbivudine 16.1% 82.5 (38.8, 96.9)% 


IFN plus 
LAM 


22.7% 85.4 (62.3, 97.2)% 


 


 


J.3.1.12 Lamivudine resistant adults with HBeAg negative chronic hepatitis B (CHB) 


Four trials (Vasiliadis 2010; Rapti 2007; Aizawa 2010; Akyildiz 2007) met the inclusion criteria for the 
HBeAg negative lamivudine resistant populations but they did not form a connected network. All four 
trials compared switching to adefovir (monotherapy) versus adding on adefovir (lamivudine plus 
adefovir combination therapy) in lamivudine resistant patients.  


Figure 35: Network for the proportion of people achieving undetectable HBV DNA 
at the end of 12 months of antiviral treatment  


 


J.4 Discussion 
Based on the results of conventional meta-analyses of direct evidence, as has been 
previously presented in chapter X and appendix X, ascertaining the most effective 
intervention for the antiviral treatment of people with CHB presents certain challenges.  In 
order to overcome the difficulty of interpreting the conclusions from these numerous separate 
comparisons, a NMA was performed by including all the available evidence, given they met 
the inclusion criteria of the protocol. 
The findings from the NMA were used to facilitate the GDG in decision making when 
developing recommendations for the antiviral treatment of nucleoside naïve HBeAg positive 
and negative and to base the cost-effectiveness analysis. 
Networks for HBeAg positive CHB patients who are nucleos(t)ide naïve  
The first network where the outcome of interest was undetectable HBV DNA levels (<300 
copies/ml) at the end of 12 months of treatment suggested all treatments were found to be 
superior to placebo. Entecavir, telbivudine and tenofovir were significantly more effective 
than lamivudine. Tenofovir was significantly more effective in achieving this outcome 
compared to all the other antiviral drugs included in the network except when compared to 
pegylated interferon alpha-2a plus lamivudine combination therapy. Pegylated interferon 
alpha plus lamivudine combination therapy was only significantly more effective in achieving 
this outcome when compared to interferon or pegylated interferon alpha monotherapy. In the 
ranking of treatments, tenofovir was shown to be the best treatment (ranked first) for 
achieving undetectable HBV DNA at the end of one year. Pegylated interferon alfa-2a plus 


ADV LAM + ADV


1 study


2 studies


3 studies


4 studies
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lamivudine combination therapy was ranked second for achieving this outcome but in a lower 
proportion of stimulations.  
The second network for HBeAg seroconversion at the end of 12 months of treatment, no 
antiviral therapy was found to be significantly better than the other. Interferon plus lamivudine 
combination therapy was ranked first for achieving HBeAg seroconversion at the end of one 
year. Sequential thereapy, switching from lamivudine to lamivudine plus interferon 
combination therapy and tenofovir monotherapy were ranked second and third, respectively, 
for this outcome.  
Models for both networks were fitted very well, as demonstrated by a low residual deviance; 
and no inconsistencies were found in the networks.   
 Networks for HBeAg positive CHB patients with lamivudine resistance 
Switching to tenofovir monotherapy or entecavir plus adefovir combination therapy was found 
to be the most effective antiviral treatments to achieve undetectable HBV DNA at the end of 
one year treatment. Switching to tenfovir monotherapy or adding adefovir to lamivudine was 
found to be the most effective antiviral treatment to achieve HBeAg seroconversion at the 
end of one year treatment.  
Networks for HBeAg negative CHB patients who are nucleos(t)ide naïve  
No antiviral therapy was found to be significantly better than the other in achieving 
undetectable HBV DNA (<300 copies/ml) at the end of 12 months treatment. The credible 
intervals were very wide and data were sparse. The majority of the trials used lamivudine as 
the comparator. In terms of ranking of treatments, tenofovir was ranked first for achieving 
undetectable HBV DNA (<300 copies/ml) followed by entecavir at the end of one year 
treatment. The model appeared to fit very well, as shown by the residual deviance and no 
inconsistency was found between the data from the direct comparisons and the network 
meta-analysis. NMA could not be conducted for HBeAg negative patients with lamivudine 
resistance as the treatment comparisons failed to connect to one another. 
No significant inconsistency was observed in all models. A number of the included trials was 
based on a mixed population of nucleos(t)ide naïve and nucleo(t)ide experienced. Only those 
with less than 1/3 nucleos(t)ide experienced patients were included in this NMA. Sensitivity 
analyses including only 100% nucleos(t)ide naïve patients did not change the results 
significantly. Some trials, particularly older trials, used a HBV DNA threshold or lowest limit of 
detection other than 300copies/mL (as pre-specified in the protocol). Threshold 
transformations were performed using a validated formula. Sensitivity analyses including 
trials that used the threshold of 300 copies/mL did not change the results significantly.  
Our NMA results should be interpreted with caution in view of the following limitations: 


1) The number of studies included for some comparisons was small, for example, there 
was only one trial evaluating the efficacy of tenofovir. This had led to the very wide 
credible intervals in the ORs for this antiviral drug. 


2) A small number of studies assessing different combination therapies (6 studies, four 
of which included the same comparator; interferon plus lamivudine) were included, 
because other studies of combination therapies did not meet the inclusion criteria pre-
defined in the protocol (e.g. treatment duration longer than one year, majority of 
patients were nucleos(t)ide experienced). 


3) Only two sequential treatments (switching from adefovir to telbivudine and lamivudine 
followed by lamivudine and interferon combination therapy) were included as in some 
trials, the drug sequences under investigation are no longer used in current clinical 
practice.  


4) Three of the included studies in the model (Barbaro 2001, Ayaz 2006, Dienstag 1999) 
had very high baseline HBV DNA levels that could introduce bias in the estimates of 
treatments effect. Further sensitivity analysis demonstrated that by excluding these 
three studies, no difference in the ranking of treatments observed for the outcome of 
undetectable HBV DNA (data not shown).  


5) Not all trials have a common comparator, but all interventions could be connected in 
the network. It is important to note that comparisons with longer paths will have less 
precision, for example, tenofovir in network 5 – undetectable HBV DNA in HBeAg 
negative CHB patients. The 95%CI credible intervals of the log ORs were very wide 
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in particular for most interventions comparing with placebo. This could be due to the 
lack of direct trial data to inform each comparison; and this led to a lot of uncertainty. 
Since indirect evidence is inherently less precise than direct evidence, the more links 
that are required to connect a treatment to the baseline comparator, the less 
precision there will be in the estimation of effect size for that treatment. 


6) Undetectable HBV DNA and HBeAg seroconversion were chosen as two of the most 
important clinical outcomes for evaluating efficacy of antiviral treatment at year 1 for 
HBeAg positive people with CHB.   HBsAg loss and/or seroconversion, considered as 
the optimal long term goal of antiviral treatment (or a “cure”) was not included in the 
analysis as it was a rare outcome. A number of included trials had measured this 
outcome, but given the relatively short follow up in these patients, i.e. end of 48 
weeks treatment, HBsAg loss/seroconversion was rarely achieved.  


7) Other outcomes such as resistance and side effects could also be important in 
decision making and they had not been included in this NMA. The GDG considered 
that side effects were rare for nucleos(t)ides (lamivudine, tenofovir, entecavir, 
adefovir). Furthermore, resistance was mainly found in patients treated with 
lamivudine and adefovir treatments. Little and no resistance had been found for 
entecavir and tenofovir, respectively. These two factors will be accounted for in the 
economic modelling and the development of the recommendations. ALT 
normalisation or histological improvement was less common and few RCTs reported 
these outcomes. 


8) This NMA examined each outcome independently and multiple outcomes are usually 
correlated.  


9) This NMA did not address the sequence of antiviral therapy, i.e. first-, second- and 
third-line therapy; especially when there was treatment failure due to a number of 
reasons, e.g. sub-optimal/non response, intolerance, cross-resistance.  


10) Many trials only reported outcomes at 48 to 52 weeks and follow up time was short. 
Chronic hepatitis B is a lifelong condition which is likely to require long time 
management. In a real life setting, antiviral therapy would not be stopped until 
therapeutic response had been reached (6 months after HBeAg seroconversion) and 
treatment duration would be longer than 48 weeks, as reported by the trials. 
Therefore, the NMA may not be sufficient enough to determine the optimal choice of 
treatment in a lifetime perspective. This applies to particularly children and young 
people who acquired hepatitis B infection at a young age, where antiviral treatment 
duration would be longer. 


 


J.5 Conclusion 
This analysis allowed us to combine the findings from different treatment comparisons 
presented in the reviews for antiviral treatment of adults with chronic hepatitis B even when 
there was a lack of trial data for many treatment comparisons. 
Based on the RCT evidence currently available, tenofovir was shown to be the most effective 
antiviral treatment for achieving undetectable HBV DNA levels (<300 copies/ml) for 
nucleos(t)ide naïve people with HBeAg positive and negative CHB infection and for 
lamivudine resistant HBeAg positive people, among all the licensed antiviral drugs. For 
nucleoside naïve people with HBeAg positive CHB,  the combination treatment of interferon 
plus lamivudine was shown to be the most effective for achieving HBeAg seroconversion at 
the end of one year treatment.   
 
 
 


J.6 WinBUGS codes  
#Random effects model for multi-arm trials (any number of arms) 
model{ 
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for(i in 1:NS){  
         w[i,1] <-0 
      mu[i] ~ dnorm(0,.0001)                                                   # vague priors for 24 trial 
baselines 
      for (k in 1:na[i])  {  
             r[i,k] ~ dbin(p[i,t[i,k]],n[i,k])                                                     # binomial 
likelihood 
       logit(p[i,t[i,k]])<-mu[i] + d[t[i,k]] - d[t[i,1]]                                                               
# model 
 
#Deviance residuals for data i                                                                                        
       rhat[i,k] <- p[i,t[i,k]] * n[i,k]                                                                                                           
       dev[i,k] <- 2 * (r[i,k] * (log(r[i,k])-log(rhat[i,k]))  +  (n[i,k]-r[i,k]) * (log(n[i,k]-r[i,k]) - log(n[i,k]-
rhat[i,k])))    
  }                                                                   
 sdev[i]<- sum(dev[i,1:na[i]]) 
  }    
d[1]<-0 
for (k in 2:NT){d[k] ~ dnorm(0,.0001) }                       #  vague priors for basic parameters 
sd~dunif(0,2)                                            #  vague prior for random effects standard deviation  
tau<-1/pow(sd,2) 
sumdev <- sum(sdev[])                                                               # Calculate residual deviance 
 
#Calculation of absolute probabilities of success# 
 
BR~dnorm(meanBR,precBR) 
for (k in 1:NT){ 
       logit(T[k])<-BR + d[k]   
  
      } 
       
#Calculation of relative risks# 
 
for (k in 1:NT){ 
         rr[k]<-T[k]/T[1] 
       } 
# pairwise ORs 
for (c in 1:(NT-1)) 
          {  for (k in (c+1):NT)   
                 {  lor[c,k] <- d[k] - d[c] 
                    log(or[c,k]) <- lor[c,k]  
     lrr[c,k] <- log(rr[k]) - log(rr[c]) 
     log(rrisk[c,k]) <- lrr[c,k] 
                 } 
           } 
 
# Ranking and prob{Conner, 2005 CONNER2005 /id;Conner, 2005 CONNER2005 /id} 
 for (k in 1:NT) {  
               rk[k]<-NT+1-rank(d[],k) 
best[k]<-equals(NT+1-rank(d[],k),1)} 
 
} 
 
# NT=no. treatments, NS=no. studies;   
# NB : set up M vectors each r[,]. n[,] and t[,],  where M is the Maximum number of 
treatments 
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#         per trial in the dataset. In this dataset M is 3. 
 
Treatment code   
HBeAg positive CHB 
Network 1- undetectable HBV DNA 


1. Lamivudine 
2. Placebo 
3. Interferon plus lamivudine 
4. Entecavir 
5. Adefovir 
6. Interferon 
7. Telbivudine 
8. Tenofovir 
9. Pegylated interferon a2a 
10. Pegylated interferon a2a plus lamivudine 
11. Telbivudine plus lamivudine 
12. Adefovir plus lamivudine 
13. Lamivudine to lamivudine plus interferon 
14. Adefovir to telbivudine 


Network 2 – HBeAg seroconversion 
1. Lamivudine 
2. Placebo 
3. Entecavir 
4. Adefovir  
5. Telbivudine 
6. Interferon 
7. Interferon plus lamivudine 
8. Tenofovir 
9. Pegylated interferon a2a 
10. Pegylated interferon a2a plus lamivudine 
11. Telbivudine plus lamivudine 
12. Adefovir plus lamivudine 
13. Lamivudine to lamivudine plus interferon 
14. Adefovir to telbivudine 


 
HBeAg negative CHB 
Network 5- undetectable HBV DNA 


1. Lamivudine 
2. Placebo 
3. Entecavir 
4. Telbivudine 
5. Adefovir 
6. Tenofovir 
7. Interferon plus lamivudine 
8. Pegylated interferon a2a 
9. Pegylated interferon a2a plus lamivudine 
10. Pegylated interferon a2a plus adefovir 


 
HBeAg 
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 ###Data### 
HBeAg positive CHB 
##Network 1- undetectable HBV DNA  
 
list(NS=21,NT=14) 
 
 r[,1] n[,1] r[,2] n[,2] r[,3] n[,3] r[,4] n[,4] r[,5] n[,5] t[,1]  t[,2]  t[,3]     t[,4]     t[,5]    na[]    
 104 230 64 243 182 246 NA NA NA NA 1 9 10 NA NA 3 
 11 68 1 61 1 63 NA NA NA NA 1 6 13 NA NA 3 
 129 321 236 340 NA NA NA NA NA NA 1 4 NA NA NA 2 
 83 221 116 225 NA NA NA NA NA NA 1 4 NA NA NA 2 
 8 20 15 21 NA NA 200 300 120 150 1 4 NA NA NA 2 
 54 143 98 147 NA NA NA NA NA NA 1 7 NA NA NA 2 
 187 463 275 458 NA NA NA NA NA NA 1 7 NA NA NA 2 
 6 19 28 44 21 41 NA NA NA NA 1 7 11 NA NA 3 
 25 40 22 35 NA NA 30 40 50 60 1 3 NA NA NA 2 
 10 34 12 30 NA NA NA NA NA NA 1 3 NA NA NA 2 
 1 72 1 74 NA NA NA NA NA NA 1 3 NA NA NA 2 
 24 39 22 45 NA NA NA NA NA NA 1 12 NA NA NA 2 
 3 63 1 70 NA NA NA NA NA NA 1 2 NA NA NA 2 
 82 139 1 70 NA NA 21 59 NA NA 1 2 NA NA NA 2 
 1 168 33 171 NA NA NA NA NA NA 2 5 NA NA NA 2 
 25 50 24 50 NA NA NA NA NA NA 3 6 NA NA NA 2 
 14 31 6 35 NA NA NA NA NA NA 3 6 NA NA NA 2 
 20 32 3 15 NA NA NA NA NA NA 3 6 NA NA NA 2 
 19 33 6 32 NA NA NA NA NA NA 4 5 NA NA NA 2 
 18 44 27 45 25 46 NA NA NA NA 5 7 14 NA NA 3 
 11 84 131 160 NA NA NA NA NA NA 5 8 NA NA NA 2 
 
END 
 
##initial values 
 
list( 
 
d=c(NA,0,0,0,0,0,0,0,0,0,0,0,0,0), 
sd=.2, 
mu=c(0,2,2,-2,1,-2,1,-3,2,2,-1,1,0,0,2,-2,1,-3,0,-1,-3), 
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delta = structure(.Data = c(NA,NA,NA,NA,NA,NA,NA,NA,-2,-
2,NA,NA,NA,NA,NA,NA,NA,NA,NA,3,NA,NA,NA,NA,NA,NA,1,NA,NA,NA,NA,1,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,NA,NA,
NA,NA,NA,NA,NA,0,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-1,NA,NA,NA,0,NA,NA,NA,NA,NA,-
3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,3,NA,NA,NA,-
3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,
NA,NA,-3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-3,NA,NA,NA,NA,NA,NA,0,NA,NA,NA,NA,NA,NA,NA,1,NA,NA,NA,NA,NA,NA 
),.Dim=c(21 , 14)))) 
 


Note: r[], number of events by trial arm; n[], total number of participants by trial arm; t[], treatment code; na[], number of trial arms  


 
##Network 2 – HBeAg seroconversion 
 
list(NS=17,NT=14) 
 
 r[,1] n[,1] r[,2] n[,2] r[,3] n[,3] r[,4] n[,4] r[,5] n[,5] t[,1]  t[,2]  t[,3]     t[,4]     t[,5]    na[]    
 9 161 20 171 NA NA NA NA NA NA 2 4 NA NA NA 2 
 55 230 72 243 64 246 NA NA NA NA 1 9 10 NA NA 3 
 14 68 12 60 20 62 NA NA NA NA 1 6 13 NA NA 3 
 11 63 4 69 NA NA NA NA NA NA 1 2 NA NA NA 2 
 64 321 74 340 NA NA NA NA NA NA 1 3 NA NA NA 2 
 39 221 33 225 NA NA NA NA NA NA 1 3 NA NA NA 2 
 4 20 3 21 NA NA NA NA NA NA 1 3 NA NA NA 2 
 8 44 13 45 11 46 NA NA NA NA 4 5 14 NA NA 3 
 26 143 36 147 NA NA NA NA NA NA 1 5 NA NA NA 2 
 100 463 103 458 NA NA NA NA NA NA 1 5 NA NA NA 2 
 4 19 14 44 6 41 NA NA NA NA 1 5 11 NA NA 3 
  
 
14 80 32 153 NA NA NA NA NA NA 4 8 NA NA NA 2 
 5 33 7 32 NA NA NA NA NA NA 3 4 NA NA NA 2 
 4 29 4 31 NA NA NA NA NA NA 6 7 NA NA NA 2 
 7 15 22 32 NA NA NA NA NA NA 6 7 NA NA NA 2 
 2 34 6 30 NA NA NA NA NA NA 1 7 NA NA NA 2 
 9 39 5 45 NA NA NA NA NA NA 1 12 NA NA NA 2 
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 END 
 
##initial values 
 
list( 
d=c(NA,0,0,0,0,0,0,0,0,0,0,0,0,0), 
sd=.2, 
mu=c(2,0,-1,2,2,0,2,0,3,-1,3,1,-3,-3,0,0,2), 
delta = structure(.Data = 
c(NA,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,1,0,NA,NA,NA,NA,NA,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,-
1,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-1,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
1,NA,NA,NA,NA,NA,NA,NA,NA,1,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
3,NA,NA,NA,NA,NA,0,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,NA,NA,NA,-2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
1,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,3,NA,NA 
),.Dim=c(17 , 14)))) 
 


HBeAg negative CHB 
##Network 5- undetectable HBV DNA  
list(NS=13,NT=10) 
 r[,1] n[,1] r[,2] n[,2] r[,3] n[,3] r[,4] n[,4] r[,5] n[,5] t[,1]  t[,2]  t[,3]     t[,4]     t[,5]    na[]    
 39 53 20 60 NA NA NA NA NA NA 1 2 NA NA NA 2 
 29 40 31 33 NA NA NA NA NA NA 1 3 NA NA NA 2 
 
  
225 296 293 311 NA NA NA NA NA NA 1 3 NA NA NA 2 
 131 155 109 165 153 162 NA NA NA NA 1 8 9 NA NA 3 
 17 22 17 20 NA NA NA NA NA NA 1 4 NA NA NA 2 
 160 224 196 222 NA NA NA NA NA NA 1 4 NA NA NA 2 
 1 21 10 24 NA NA NA NA NA NA 1 7 NA NA NA 2 
 5 40 8 40 NA NA NA NA NA NA 1 7 NA NA NA 2 
 18 37 19 37 NA NA NA NA NA NA 1 7 NA NA NA 2 
 20 26 21 21 NA NA NA NA NA NA 1 7 NA NA NA 2 
 1 62 63 123 NA NA NA NA NA NA 2 5 NA NA NA 2 
 77 117 229 241 NA NA NA NA NA NA 5 6 NA NA NA 2 
 6 25 15 25 NA NA 21 59 NA NA 8 10 NA NA NA 2 
END 
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##initial values 
list( 
d=c(NA,0,0,0,0,0,0,0,0,0), 
sd=.2, 
mu=c(3,2,3,-1,2,-3,2,2,-2,-1,1,-3,1), 
delta = structure(.Data = c(NA,-3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-2,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
2,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-1,2,NA,NA,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
1,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,-2,NA,NA,NA,NA,NA,NA,NA,NA,NA,2,NA,NA,NA,NA,NA,NA,NA,NA,NA,-
3,NA,NA,NA,NA,NA,NA,NA,3,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,1,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,NA,-1 
 
),.Dim=c(13 , 10)))) 
 
Note: r[], number of events by trial arm; n[], total number of participants by trial arm; t[], treatment code; na[], number of trial arms 
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J.7 In vitro review 


J.7.1 Introduction 
This evidence review was carried out in part of the network meta-analysis (NMA) of antiviral 
drugs in people infected with chronic hepatitis B. Due to the absence of RCT data on the 
clinical effectiveness data of tenofovir in the lamivudine resistant CHB population, an 
assumption was made that the efficacy of tenofovir was comparable in both nucleos(t)ide 
naïve and lamivudine resistant populations (see NMA rationale and protocol for more 
details). And data for nucleos(t)ide naïve population on tenofovir (Marcellin 2008) was used 
in the lamivudine resistant network. The purpose of this evidence review was to support this 
assumption, by using other sources of data, including in vivo and in vitro studies. 


J.7.2 Review question: Is the efficacy of tenofovir different between nucleos(t)ide 
naïve and lamivudine resistant HBV DNA strains? 
For full details see review protocol in Appendix A.   


Table 96: PICO characteristics of review question 


Protocol  


Population Children, young people and adults with CHB infection   


 


In vitro studies – HBV DNA strains (Hep G2 cells) with 
or without lamivudine resistant mutation  


Intervention - Tenofovir  


Outcomes In vitro studies: 


1. % of HBV protein production 


2. EC 50 concentrations  


 Clinical evidence  
Primary lamivudine resistance mutations include rtM204Vand rtM294I which are located on 
the YMDD motif of HBV reverse transcriptase. Two additional mutations observed in 
conjunction with rtM204I/V are rtL180M and rtV173L. Four main patterns of lamivudine 
resistance mutations have been observed in patients: 1) rtL180M + rtM204V; 2) rtL180M + 
rtM204V + rtV173L; 3) rtM204I and 4) rtL180M + M204I. 
A standard dose-response curve [concentration (x-axis) vs. response (y-axis)] is defined by 
four parameters, including the baseline response, the maximum response, the slope and EC 


50 (the drug concentration that induces a response half way between baseline and 
maximum).  
EC 50, or half maximal effective concentration, refers to the molar concentration of a drug that 
produces 50% of the maximal possible effect of that drug after a defined exposure time. It is 
an expression of the activity or potency of a drug, in terms of the concentration needed to 
produce a defined response. 
IC50, or inhibitory concentration, is the drug concentration required to block 50% of the 
production of either HBsAg, HBeAg or HBV DNA (50% inhibition). It is also the most common 
summary measure of the dose-response curve.  
Fold resistance, or phenotypic resistance, is the extent at which the HBV multiplies in a test 
when antiviral drugs are added. The growth rate of HBV is compared to the rate of wild type 
virus. If the sample grows more than normal, it is resistant to the antiviral drug. 
We searched for in vivo and in vitro studies comparing the efficacy of tenofovir in 
nucleos(t)ide naïve population with that in lamivudine resistant population.  
A total of five in vitro studies (of which one is an abstract) were identified and included in this 
review. No in vivo studies were identified. 
In vitro studies that did not compare lamivudine resistant HBV DNA strains with wild type 
were excluded from this review.  
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J.7.2.1 Summary characteristics of included studies  


In vitro studies 


Table 97:  Summary characteristics of included studies  


Included studies 


 


Study design HBV mutants Outcomes  


Delaney WE et al. 
2006 


 


In vitro study  


1. Wild type 


2. rtL180M +rtM204V 


3. rtA194T+ rtL180M 
+rtM204V 


1. EC50 concentration (µM) 


2. Fold resistance – ratio of the 
mutant EC50 and the wild type 
EC50 


Yang H et al. 
2005 


 


In vitro study 


1. Wild type 


2. rtL180M +rtM204V 


3. rtV173L+ rtL180M 
+rtM204V 


4. rtM204V 


5. rtL180M +rtM204I 


1. EC50* concentration (µM) 


2. Fold resistance - ratio of the 
mutant EC50 and the wild type 
EC50 


Lada O et al. 
2004 


 


In vitro study 


1. Wild type 


2. rtL180M +rtM204V 


 


1. IC50 concentration (µM) of 
HBsAg, HBeAg and HBV DNA 


2. Fold resistance – ratio of the 
mutant IC50 and the wild type 
IC50 


Brunelle M et al. 
2005 


 


In vitro study 


1. Wild type 


2. rtL180M +rtM204V 


3. rtL180M +rtM204V + 
N236T 


 


1.     IC50 concentration (µMol/L) 


2.     Fold resistance 


 


Zhu Y et al. 


2011 


 


In vitro study 


1. Wild type 


2. rtL180M +rtM204V 


3. rtA194T+ rtL180M 
+rtM204V 


1.    EC50 concentration (µM) 


2.    Fold resistance 


*EC50, calculated by nonlinear regression of antiviral data generated by qPCR analysis of HBV DNA 
in treated wild type 42 cells 
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J.7.2.2 Comparative efficacy of tenofovir in nucleos(t)ide naïve and lamivudine resistant 
population 


In vitro studies 
Delaney WE et al. 2006 
Wild type, lamivudine resistant HBV strain (rtL180M/M204V), and rtA194T + rtL180M/M204V 
were obtained from HepG2 cells (2.2.15 cell line). For wild type virus, tenofovir and adefovir 
had similar antiviral activities in 2.2.15 cells – EC50 of 1.1 vs. 0.8 respectively (table 3).  


Table 98: Anti-HBV activities of tenofovir and other anti-viral drugs in Hep G2 2.2.15 
cell line 


Drug EC50 (µM) n 


Tenofovir 1.1± 0.3 5 


Adefovir 0.8 ± 0.2 3 


Lamivudine  0.06 ± 0.01 3 


The study suggested that the rtL180M/M204V mutations resulted in a 2.1 fold increase in the 
EC50 for tenofovir (tabe 4). The addition of rtA194T to the double lamivudine resistant 
mutants (rtA194T + rtL180M/M204V) did not significantly change the susceptibility of the 
virus to tenofovir compared to the double lamivudine resistant mutants (rtL180M/M204V). 


Table 99: In vitro susceptibilities of wild type, rtL180M + rtM204V and rtA194T + 
rtL180M + rtM204V to tenofovir in a transient-cell based antiviral assay 


HBV mutants EC 50  (µM), mean ± SD* n Fold resistance 


Wild type  0.13 ± 0.043 5 1.0 


rtL180M + rtM204V 0.27 ± 0.16 5 2.1 


rtA194T + rtL180M + 
rtM204V 


0.31 ± 0.041 4 2.4 


*SD from the indicated number of experiments (n) 


 
Yang H et al. 2005 
Cell lines (HepG2 cells) expressing HBV encoding the four major patterns of lamivudine 
resistance mutations were generated, including 1)rtL180M + rtM204V, 2) rtV173L + rtL180M 
+ rtM204V, 3) rtM204I and 4) rtL180M + rtM204I. The susceptibility of all four strains of 
lamivudine-resistant HBV to nucleos(t)ides was assessed.  
Table 5 suggests that tenofovir had the highest efficacy against wild-type HBV, compared to 
other nucleos(t)ides. Table 6 shows that all four lamivudine resistant HBV strains were 
sensitive to tenofovir (low fold-resistance).  


Table 100: EC 50 values for nucleos(t)ide analogues against wild-type HBV 


 EC50 (µM)* 


Adefovir 0.55 ±0.30 


Tenofovir 0.77 ±0.34 


Entecavir 0.001 ±0003 


Lamivudine  0.06 ±0.02 


*Values represent mean (SD) of two or more independent experiments performed in triplicate. 


Table 101: Fold resistance of nucleos(tide) analogues to HBV encoding the major 
lamivudine resistance mutations 


 Fold resistance (calculated as the ratio of mutant EC50 to wild type EC50) 


Drug L180M +M204V V173L+L180M + 
M204V 


M204I L180M + M204I 







 


Hepatitis B (chronic): full guideline DRAFT (January 2013) Page 147 of 264 


DRAFT FOR CONSULTATION 
Network meta analysis (NMA) of interventions in the pharmacological treatment of chronic hepatitis B 
for adults 


 Fold resistance (calculated as the ratio of mutant EC50 to wild type EC50) 


Tenofovir 0.8 1.8 2.1 0.7 


Adefovir 1.1 1.1 1.8 2.1 


Entecavir 37 164 471 38 


Lamivudine >700 >1000 >1000 >1000 


 
Lada O et al. 2004 
Wild type and lamivudine resistant HBV strain (rtL180M/M204V) were obtained from HepG2 
cells. Results suggested that lamivudine showed the highest potency to decrease HBsAg 
and HBeAg production with a calculated inhibitory concentration (IC50) between 0.004 and 
0.01µM for wild type HBV. There was almost no efficacy of lamivudine on the double 
rtL180M and rtM204V mutations and IC50 increased by a factor over 10,000 (table 7). 
Tenofovir and adefovir had similar IC50 (around 0.05) on wild type HBV. Lamivudine resistant 
mutations induced a small increase of tenofovir IC50. A 3.3 fold (from 0.06 to 0.2µM) increase 
indicates a mild decrease of tenofovir activities in vitro.  
The study also examined sensitivity of mutant with the triple lamivudine-resistant residue 
changes rtV173L/L180M/M204V. At the concentration of 0.1 µM antivirals, all drugs including 
lamivudine, and tenofovir were highly active on wild type virus HBsAg production with an 
average inhibition of 65%. Almost no inhibition of lamivudine (<10%) was observed in terms 
of HBsAg production from the double rtL180M/M204V variants, independently of the 
presence of the additional rtV173L change. Tenofovir activity was not affected by the 
additional rtV173L change, with 60% inhibition of HBsAg production and 45% inhibition of 
viral replication at 0.1µM.  
The study supported the high efficacy of tenofovir seen in patients after lamivudine 
breakthrough.  


Table 102: Antiviral drug efficacy on wild type and lamivudine resistant HBV* 


 IC50 (µM) 


 Wild type rtM204V+L180M Mutant/wil
d type 
IC50 
ratio* 


 HBsAg HBeAg HBV DNA HBsAg HBeAg HBV DNA 


Tenofovir 0.05 0.05 0.06 0.07 0.09 0.2 3.3 


Lamivudin
e  


0.01 0.004 0.006 >100 >100 >100 >16000 


Adefovir 0.05 0.04 0.07 0.1 0.07 0.2 2.85 


*Values represent the mean of three independent experiments. 


 
 
 
 
 
 
Brunelle M et al. 2005 


The study investigated HBV strains carrying mutations conferring resistance to lamivudine 
(L180M + M204V) and the combination of lamivudine and adefovir mutations (L180M + 
M204V + N236T). The effects on the replication of the HBV genome and the susceptibility to 
nucleos(t)ide analogues including tenofovir was assessed in transiently transfected 
hepatoma cell lines (Huh7 cells). 
Results in table 8 suggested that 100µmol/L tenofovir reduced the viral DNA synthesis level 
of wild type HBV and L180M + M240V by more than 80% and 40%, respectively. The 
replication of the triple mutant (L180M + M240V + N236T) was reduced by 70.8% with 
tenofovir. 
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Table 103:   In vitro efficacy of tenofovir to inhibit the genome replication of HBV, in 
wild type and mutant HBV 


  
Inhibition of the replication compared with no drug 
(%) 


 Tested 
dose 


Wild type L180M + M204V L180M + M204V + 
N236T 


Tenofvir 100µmol/L 82.3±1.3 43.9±7.2 70.8±7.4 


The IC50 of tenofovir were determined by treating transiently transfected Huh7 with 
increasing drug concentrations ranging from 0 to 200µmol/L for tenofovir. A 3.4 fold 
resistance was observed for the L180M + M204V mutant compared with wild type HBV with 
an IC50 of 35.2µmol/L and a 4.4 fold resistance for the triple mutant (table 9). 


Table 104: Susceptibility of wild type and mutant HBV to tenofovir 


 Tenofovir 


IC50 (µmol/L)* Fold resistance** 


Wild type 10.3 ± 1.3 1 


L180M + M204V 35.2 ± 5.1 3.4 


L180M + M204V + N236T 45.5 ± 6.1 4.4 


*Values represent the mean of at least 3 independent experiments, each performed in duplicate. 
**Fold resistance = (mutant IC50)/ (wt IC50) 


 
Zhu Y et al. 2011 
This study used an HBV genotype D strain for which both precore and basal core promoter 
mutations exist naturally in vivo to analyse the effects of these mutations on HBV DNA 
replication as well as resistance to tenofovir and lamivudine. None of the tested constructs 
had EC50 value fold changes >2-fold, which is the upper limit of our assay variation for 
detection of resistance (table 10). L180M+M204V and L180M+M204V+A194T in wild type, 
precore and basal core promoter genome backbones were fully susceptible to tenofovir.  


Table 105: Susceptibility of wild type and mutant HBV to tenofovir and lamivudine 


 Tenofovir Lamivudine 


EC50 
(µmol/L) 


Fold over 
backbone 


EC50 (µmol/L) Fold over 
backbone 


Wild type (Wt) 12.5±3.8  1.0 3.3±1.6  1.0 


Wt-L180M + M204V 15.8±5.3  1.3 >100  >30 


Wt-L180M + M204V + 
A194T 


14.9±4.2  1.5 >100 >25 


PC*-L180M + M204V 14.1±3.6 1.4 >100 >50 


PC-L180M + M204V + 
A194T 


8.7±3.4 0.8 >100 >37 


BCP**-L180M + M204V 13.9±9.2 1.6 >100 >38 


BCP-L180M + M204V + 
A194T 


16.2±8.7 1.8 >100 >38 


 
 
Quality of in vitro studies 
All four studies used the mean of at least three independent experiments. Test, references 
(benchmark material) and control items have been appropriately characterised. Appropriate 
source of cell lines has been used. All studies have been designed to establish a 
concentration-effect (dose-response) relationship, i.e. a range of concentrations used was 
selected to increase the likelihood of detecting an effect on the test system. Appropriate 
outcomes were reported.  
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J.7.3 Evidence statements 


J.7.3.1 Summary of evidence 
All five in vitro studies suggested that lamivudine mutant strains (L180M+M204V) were 
susceptible to tenofovir, compared to wild type (no mutation).  
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Appendix K: Research recommendations 
 
The Guideline Development Group has made the following recommendations for research, 
based on its review of evidence, to improve NICE guidance and patient care in the future. 
 


K.1 Key future research recommendations 


K.1.1 Stopping antiviral treatment in HBeAg negative disease 


Further research should be undertaken to evaluate the clinical and cost effectiveness of 
HBsAg quantitative assays in determining treatment duration in HBeAg- negative disease. 


Why this is important 
In HBeAg-positive disease, HBeAg seroconversion is a predictor of durable response to 
antiviral treatment and can be used as a milestone after which treatment can be stopped. At 
present, similar parameters have not been defined in HBeAg-negative disease. Quantitative 
HBsAg may have a role in determining treatment duration in this setting. Establishing 
threshold levels for HBsAg titre associated with durable off-treatment control in HBeAg-
negative disease would transform current treatment strategies. People on long-term 
nucleoside or nucleotide analogues could safely stop treatment once they achieved a 
threshold level of HBsAg. Further research is needed to define these levels of HBsAg and to 
determine when treatment in HBeAg-negative disease can be safely stopped. 


K.1.2 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. 


Why this is important 
Recent studies have highlighted the imprecision of using biochemical activity as a measure 
of immune activity in children and young people with chronic hepatitis B. Researchers have 
found T-cell exhaustion and even HBV-specific immune responses in children and young 
people considered to have immune-tolerant disease. These findings need to be validated in 
larger studies to see if upper limit of normal ALT values derived from adults accurately reflect 
disease activity in children and young people. Further research is needed to investigate 
whether there is a genuine state of immune tolerance in children and young people reflected 
in lower levels of biochemical activity and a lower upper limit of normal ALT value.       
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K.1.3 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. 


Why this is important 
Tenofovir disoproxil is recommended as an option for treatment of people with chronic 
hepatitis B, and is typically prescribed for long-term use. Kidney dysfunction has been 
reported in people treated with tenofovir disoproxil, including rare cases of proximal renal 
tubular dysfunction that appear related to long-term exposure but are not well understood. 
Adverse renal effects such as hypophosphataemia may have an impact on bone architecture 
which could result in clinical problems such as fragility fractures. Monitoring for phosphate 
loss and bone disease could have a role in preventing clinically significant bone problems in 
people with chronic hepatitis B receiving long-term tenofovir disoproxil. However, the cost 
effectiveness and clinical utility of routine monitoring needs to be established before 
recommendations can be made about its use. 
 


K.1.4 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. 


Why this is important 
Reactivation of HBV may occur spontaneously or arise during immunosuppression. Solid 
organ transplantation, chemotherapy and immunosuppressive drugs used to treat 
autoimmune diseases are key causes of HBV reactivation. Antiviral agents can be used as 
prophylaxis to prevent reactivation of HBV infection in people receiving immunosuppressive 
therapy but the optimal treatment and duration of therapy are unknown. Decision-making and 
cost-effectiveness studies are needed to determine optimal screening strategies to identify 
people at risk of HBV reactivation. People with occult HBV (including people coming from 
high endemicity regions) might carry a low, but not negligible, risk of viral reactivation. 
Prospective studies are needed to assess the risk of HBV reactivation in people receiving 
mild immunosuppressants or biological treatment for autoimmune diseases, to identify risk 
factors that predict HBV reactivation in this population, and evaluate treatment or pre-
emptive strategies using existing nucleoside and nucleotide analogues. 
 
 


Appendix L: Excluded clinical studies 


L.1 Patient Information 
 


Reference Reason for exclusion 


Leung 2009 Did not report outcome of interest (design of a tool) 
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Reference Reason for exclusion 


Giles 2006 Not hepatitis B (HCV and HIV) 


Wai 2005B Not related to review question 


Nishimura 2012 Not related to review question – prevention 


L.2 Settings 
 


Reference Reason for exclusion 


Demir 2011 Non-UK setting 


Upadhyaya 2009 Non-UK setting 


Wallace 2011 Non-UK setting 


Ferrante 2008 Non-UK setting 


Sam 2011 Non-UK setting 


Dec 2011 Non-UK setting 


Haber 2009 Review  


D’Souza 2004 Non-HBV population  


 


L.3 Referral thresholds 
 


Reference Reason for exclusion 


Bell 2010 Abstract 


Cotler 2010 Not hepatitis B population 


Zacharakis 2005 Not related to review question 


Chotiyaputta 2011 Not related to review question 


Koretz 1978 Not related to review question 


Barcena 2009 Commentary 


Jonas 2010 Review 


De Francis 1993 Not related to review question 


Lok 2000 Review 


De Ledinghen  Not hepatitis B population 


Maneis 2003 Not related to review question 


Ikeda 2006 Not related to review question 


Mansour 2010 Not related to review question 


Chan 2000 Not related to review question 


Martinot 2002 Not related to review question 


Nguyen 2009 Not related to review question 


Kim 2011A Not related to review question 


Assy 2009 Not related to review question 


Kocak 1998 Not related to review question 


Papatheodoridis 2008A Not related to review question 


Ijaz 2011 Not related to review question 


Alam 2011 Not related to review question 


Wong 2008 Not related to review question 


Kitikomonkun 2012 Abstract 


Yen-Cheng 2012 Abstract 
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L.4 Diagnostics 
 


Reference Reason for exclusion 


Halfon 2008 Meta-analysis 


Wang 2012 Not relevant to review question. Some patients did not undergo liver 
biopsy (proved by CT/clinical demonstrations). 


 Ito 1999 Not relevant to review question 


Ito 1997 Not relevant to review question 


Koinuma 2005 Did not report outcome of interest 


Ito 1998 Did not report outcome of interest 


Soylu 2010 Not relevant to review question 


Hsu 2007 Did not use liver biopsy as reference standard 


Goertz 2010 Not relevant to review question 


Haque 2010 Not relevant to review question 


Grgurevic 2011 Not relevant to review question 


Degos 2010 Mixed population (22% HBV patients) 


Myers 2010 Mixed population (27% HBV patients) 


Mohamadnejad 2011 Not relevant to review question 


Coco 2007 No. of HBV patients unknown 


Wang 2009 B Mixed population (27.5% HBV patients) 


Friedrich 2010 Mixed population (14% HBV patients) 


Poynard 2005A Not relevant to review question 


Foucher 2006 Mixed population (5.5% HBV patients) 


Gou 2010 Did not report outcome of interest 


Poynard 2008 Review 


Lebensztejn 2005 Not relevant to review question 


Anastasious 2010 Mixed population (HBV, n=7) 


Park 2011 Multiple biomarkers not relevant to review question 


Vardar 2009 Mixed population; did not report outcome of interest 


Lee 2011B Not fibrosis staging system included in the protocol 


Lee 2010 Mixed population; not relevant to review question 


Chen 2008A Not relevant to review question 


Wong 2008A Mixed population (50% HBV patients) 


Parisian 2010 Not relevant to review question 


Montazeri 2005 Not relevant to review question 


Tamano 2012 Not diagnostic test accuracy; HBV not reported separately 


Kim 2010K Superseded by Kim 2010B 


Kim 2010E Not fibrosis staging system included in the protocol 


Kim 2010F Not fibrosis staging system included in the protocol 


Hongbo 2007 Not fibrosis staging system included in the protocol 


Poynard 2005 Did not report outcome of interest 


Parkes 2010 ELF test – mixed population (5% HBV) 
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L.5 Genotype testing 
 


Reference Reason for exclusion 


Zollner 2004 Viral Features of Lamivudine Resistant Hepatitis B 
genotypes A and D 


Mixed population with 
liver transplantation 


 Fung 2006 Virlogic response and resistance to adefovir in patients with 
chronic hepatitis B 


Information was not 
provided on the 
outcome by genotype 


Moskovitz 2005 Response to long term lamivudine treatment (up to 5 
years) in patients with severe chronic hepatitis B, role of genotype and 
drug resistance 


Information was not 
provided on the 
outcome by genotype 


Huang 2005 Clinical characteristics and distribution of hepatitis B virus 
genotypes in Guangxi Zhuang population 


Information was not 
provided on the 
outcome by genotype 


Wai 2002 HBV Genotype B is associated with better response to 
Interferon therapy in HBeAg (+)  chronic hepatitis than genotype C 


Mixed population on 
treatment with drugs 
other than the one 
specified in our protocol 
(prednisone) 


Furusyo 2002 Clinical outcomes of hepatitis B virus (HBV) genotypes B 
and C in Japanese patients with chronic HBV infection 


The majority of patients 
included were off 
antiviral treatment 


Hansen 2011 HBV DNA suppression in HBeAg-positive chronic hepatitis 
B patients treated with peginterferon or placebo 


Information was not 
provided on the 
outcome by genotype 


Yuen 2003 Significance of hepatitis B genotype in acute exacerbation, 
HBeAg seroconversion, cirrhosis- related complications and 
hepatocellular carcinoma 


Patients off  antiviral 
treatment 


Dienstag 2003 Histological outcome during long term lamivudine therapy Information was not 
provided on the 
outcome by genotype 


Jardi 2008 Analysis of hepatitis B genotype changes in chronic hepatitis 
B infection: influence of antiviral therapy 


Did not address our 
review question 


Chu 2005 Genotype C hepatitis B virus infection is associated with a 
higher risk of reactivation of hepatitis B and progression to cirrhosis than 
genotype B: A longitudinal study of hepatitis B e antigen-positive patients 
with normal aminotransferase levels at baseline 


Patients off  antiviral 
treatment 


Kao 2004 Hepatitis B Virus Genotypes and Spontaneous Hepatitis B e 
antigen seroconversion in Taiwanese Hepatitis B carriers 


Patients off  antiviral 
treatment 


Thakur 2002 Profile, spectrum and significance of HBV genotypes in 
chronic liver disease patients in the Indian subcontinent 


Patients off  antiviral 
treatment 


Yatsuji 2008 Low risk of adefovir resistance in lamivudine-resistant 
chronic hepatitis B patients treated with adefovir plus lamivudine 
combination therapy: two year follow up 


Patients with one HBV 
genotype 


Ni 2007 Viremia profiles in children with chronic hepatitis B virus 
infection and spontaneous e antigen seroconversion 


Patients off  antiviral 
treatment 


Lampertico 2010 Chronic Liver injury and fibrosis Abstract 


Tsubota 2004 Benefit of lamivudine therapy and factors associated with 
clinical outcome in spontaneous severe acute exacerbation of chronic 
hepatitis B virus infection 


Information was not 
provided on the 
outcome by genotype 


Tsubota 2004 Severe acute exacerbation of liver disease may reduce or 
delay emergence of YMDD motif mutants in long-term lamivudine 
therapy for hepatitis e antigen positive chronic hepatitis B 


Patients with one HBV 
genotype 


Chen 2007 Clinical significance and evolution of core promoter and Patients off  antiviral 
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Reference Reason for exclusion 


precore mutations in HBeAg positive patients with HBV genotype B and 
C: a longitudinal study 


treatment 


Sakai 2002 Efficacy of long term interferon therapy in chronic hepatitis B 
patients with HBV genotype C 


Patients off  antiviral 
treatment 


Akuta 2006 Virological outcomes in patients infected chronically with 
hepatitis B virus genotype A in comparison with genotypes B and C 


Outcomes not related to 
response to antiviral 
treatment 


Sunbul 2005 Distribution of hepatitis B virus genotypes in patients with 
chronic hepatitis B in Turkey 


Epidemiological paper, 
not treatment related. 


Medici 2006 HBV genotypes and antiviral-resistant variants in HBV 
infected subjects in Northern Italy 


Patients with one HBV 
genotype 


Enomoto 2007 Lamivudine and IFN-B sequential therapy in HBe-Antigen 
positive patients with chronic hepatitis B virus genotype C infection 


Patients with one HBV 
genotype 


Chen 2006 Genetic structural differences between responders and non 
responders to interferon therapy for chronic hepatitis B patients 


Did not address our 
review question 


Amini-Bavil-Olyaee 2008 Hepatitis B virus (HBV) genotype and YMDD 
motif mutation profile among patients infected with HBV and untreated 
with lamivudine 


Patients with one HBV 
genotype 


Keating 2009 Peginterferon alpha 2a Literature review 


Senturk 2011 Long term effect of interferon therapy in patients with 
HBeAg positive chronic hepatitis B infection 


Patients with one HBV 
genotype 


Jang 2007 A 13 year old longitudinal study of the impact of double 
mutations in the core promoter region of hepatitis B virus on HBeAg 
seroconversion and disease progression in patients with genotype C 
chronic active hepatitis 


Patients with one HBV 
genotype 


Bielawski 2001Molecular epidemiology of chronic hepatitis B virus 
infection in northern Poland 


Epidemiological paper, 
not treatment related. 


Yilmaz 2007 Long term conventional interferon alpha in combination with 
lamivudine for chronic hepatitis B: data from Turkey 


Patients with one HBV 
genotype  


  


 


L.6 Antiviral treatments 


L.6.1 Pharmacological treatment in adults 


Reference Reason(s) for exclusion 


Ali HY. Trial of lamivudine in hepatitis B surface antigen 
carriers with persistent hepatitis B core IgM antibody. Saudi 
Medical Journal 2003 Sep;24:996-9. 
Ref ID: ALI2003 


Acute infection.  


Arase Y, Tsubota A, Saitoh S, et al. Randomized, controlled 
trial of natural interferon-alpha therapy for e-antigen-positive 
chronic haptitis B people. Hepatology Research 2002;23:98-
104. 
Ref ID: ARASE2002 


Dose-ranging trial of IFN-alpha. 


Barclay S, Pol S, Mutimer D, et al. The management of 
chronic hepatitis B in the immunocompromised patient: 
recommendations from a single topic meeting. J Clin Virol 
2008 Apr;41:243-54. 
Ref ID: BARCLAY2008 


Meeting report. 


Bell SJ, Lau A, Thompson A, et al. Chronic hepatitis B: 
recommendations for therapy based on the natural history of 
disease in Australian people. J Clin Virol 2005 Feb;32:122-7. 


Guideline. 
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Reference Reason(s) for exclusion 


Ref ID: BELL2005 


Bozkaya H, Yurdaydin C, Idilman R, et al. Lamivudine 
treatment in HBeAg-negative chronic hepatitis B people with 
low level viraemia. Antiviral Therapy 2005;10:319-25. 
Ref ID: BOZKAYA2005 


N<50. Not RCT. 


Buster EH, Flink HJ, Simsek H, et al. Early HBeAg loss 
during peginterferon alpha-2b therapy predicts HBsAg loss: 
results of a long-term follow-up study in chronic hepatitis B 
people. Am J Gastroenterol 2009 Oct;104:2449-57. 
Ref ID: BUSTER2009 


Follow up study – predictors of 
response (peg-IFN-alpha-2b) 


Buti M. Is telbivudine superior to lamivudine for the treatment 
of people with chronic hepatitis B? Nature Clinical Practice 
Gastroenterology and Hepatology 2008;5:494-5. 
Ref ID: BUTI2008A 


Commentary. 


Carreno V, Marcellin P, Hadziyannis S, et al. Retreatment of 
chronic hepatitis B e antigen-positive people with 
recombinant interferon alfa-2a. Hepatology 1999 Jul;30:277-
82. 
Ref ID: CARRENO1999 


Did not have two groups with 
treatments of interest. IFN vs. no 
therapy. 


Chang TT, Lai CL, Kew YS, et al. Entecavir treatment for up 
to 5 years in people with hepatitis B e antigen-positive 
chronic hepatitis B. Hepatology 2010 Feb;51:422-30. 
Ref ID: CHANG2010 


Open-label trial of ETV from 10 
phase II/III studies.  


Chen EQ, Zhou TY, Liu L, et al. A comparison of treatment 
with adefovir and entecavir for chronic hepatitis B in China: 
the 2-year results of a prospective study. Hepatitis Monthly 
2011;11:27-32. 
Ref ID: CHEN2011A 


Not RCT. 


Chen CH, Wang JH, Lu SN, et al. Treatment response and 
evolution of HBV resistance during lamivudine plus adefovir 
or entecavir therapy in patients with adefovir-resistant 
mutants. Antiviral Therapy 2012;17:701-9  


Not RCT. 


Chung YH, Song BC, Lee GC, et al. Individualization of 
interferon therapy using serum hepatitis B virus DNA to 
reduce viral relapse in people with chronic hepatitis B: a 
randomized controlled trial. Eur J Gastroenterol Hepatol 
2003 May;15:489-93. 
Ref ID: CHUNG2003 


Not RCT. 


Cooksley WG, Piratvisuth T, Lee SD, et al. Peginterferon 
alpha-2a (40 kDa): an advance in the treatment of hepatitis B 
e antigen-positive chronic hepatitis B. J Viral Hepat 2003 
Jul;10:298-305. 
Ref ID: COOKSLEY2003 


Dose-ranging trial of IFN. 


Cornberg M, Protzer U, Dollinger MM, et al. The German 
guideline for the management of hepatitis B virus infection: 
short version. J Viral Hepat 2008 Aug;15:1-21. 
Ref ID: CORNBERG2008 


German guideline.  


Craxi A, Cooksley WG. Pegylated interferons for chronic 
hepatitis B. Antiviral Res 2003 Oct;60:87-9. 
Ref ID: CRAXI2003A 


Commentary. 


de Ledinghen V, Wong VWS, Vergniol J et al. Diagnosis of 
liver fibrosis and cirrhosis using liver stiffness measurement: 
comparison between M and XL probe of FibroScan®. J 
Hepatol 2012; 56: 833-839. 


Ref ID: DELEDINGHEN2012 


Most patients did not have hepatitis 
B. 


de Man RA, Wolters LM, Nevens F, et al. Safety and efficacy Dose-ranging trial of ETV. N<50. 
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Reference Reason(s) for exclusion 


of oral entecavir given for 28 days in people with chronic 
hepatitis B virus infection. Hepatology 2001 Sep;34:578-82. 
Ref ID: DEMAN2001 


Dienstag JL, Perrillo RP, Schiff ER, et al. A preliminary trial 
of lamivudine for chronic hepatitis B infection. N Engl J Med 
1995 Dec 21;333:1657-61. 
Ref ID: DIENSTAG1995 


Dose-ranging trial of LAM. 


Dienstag JL, Schiff ER, Mitchell M, et al. Extended 
lamivudine retreatment for chronic hepatitis B: maintenance 
of viral suppression after discontinuation of therapy. 
Hepatology 1999 Oct;30:1082-7. 
Ref ID: DIENSTAG1999A 


Not RCT. Open label extended LAM 
retreatment. N<50.  


Enomoto M, Tamori A, Kohmoto MT, et al. Optimal duration 
of additional therapy after biochemical and virological 
responses to lamivudine in people with HBeAg-negative 
chronic hepatitis B: a randomized trial. Hepatology Research 
2008 Sep;38:954-9. 
Ref ID: ENOMOTO2008 


Duration related response (LAM) 


Eun JR, Lee HJ, Lee HL. The effect of lamivudine and 
adefovir dipivoxil on preventing hepatocellular carcinoma in 
hepatitis B virus-related liver cirrhosis. Hepatology 
2007;46:664A-5A. 
Ref ID: EUN2007 


Abstract. 


Eun MJ, Seong GH, Chang KH, et al. Lamivudine and 
interferon alpha combination treatment in people with chronic 
hepatitis B. Journal of Korean Society for Clinical 
Pharmacology and Therapeutics 2000;8:72-9. 
Ref ID: EUN2000 


Published in foreign language.  


Ferraioli G. Performance of real-time strain elastography, 
shear wave elastography, and transient elastography in 
assessing significant fibrosis in chronic viral hepatitis. EASL 
abstract. 


Ref ID:FERRAIOLI2012 


Abstract. 


Gilson RJ, Chopra KB, Newell AM, et al. A placebo-
controlled phase I/II study of adefovir dipivoxil in people with 
chronic hepatitis B virus infection. J Viral Hepat 1999 
Sep;6:387-95. 
Ref ID: GILSON1999 


N<50. Phase I/II study. ADV vs. 
placebo.  


Gish RG, Trinh H, Leung N, et al. Safety and antiviral activity 
of emtricitabine (FTC) for the treatment of chronic hepatitis B 
infection: a two-year study. J Hepatol 2005 Jul;43:60-6. 
Ref ID: GISH2005A 


Did not have two groups with 
treatments of interest.  


Gish RG, Lau DT, Schmid P, et al. A pilot study of extended 
duration peginterferon alfa-2a for people with hepatitis B e 
antigen-negative chronic hepatitis B. Am J Gastroenterol 
2007 Dec;102:2718-23. 
Ref ID: GISH2007 


N<50. Peg-IFN-a2a + LAM vs. Peg-
IFN-a2a. 


Hadziyannis SJ, Tassopoulos NC, Heathcote EJ, et al. Long-
term therapy with adefovir dipivoxil for HBeAg-negative 
chronic hepatitis B. N Engl J Med 2005 Jun 30;352:2673-81. 
Ref ID: HADZIYANNIS2005 


Did not have two groups with 
treatments of interest [all groups 
received ADV at different time 
points during the trial]. 


Heathcote EJ, Gane AJ, Deman RA, et al. Two year tenofovir 
disoproxil fumarate (TDF) treatment and adefovir dipivoxil 
(ADV) switch data in HBeAg-positive people with cepatitis B 
(Study 103), preliminary analysis. Hepatology 2008;48:376A. 
Ref ID: HEATHCOTE2008A 


Abstract.  
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Heathcote J, George J, Gordon S, et al. Tenofovir disoproxil 
fumarate (TDF) for the treatment of HBeAg positive chronic 
hepatitis B: week 72 TDF data and week 24 adefovir dipivoxil 
switch data (study 103). J Hepatol 2008;48:S32. 
Ref ID: HEATHCOTE2008 


Abstract. 


Heathcote EJ, Marcellin P, Buti M et al. Three-year efficacy 
and safety of tenofovir disoproxil fumarate treatment for 
chronic hepatitis B. Gastroenterology 2011; 140: 132-143.  


Ref ID: HEATHCOTE2011 


Not RCT. 


Hope RL, Weltman M, Dingley J, et al. Interferon alfa for 
chronic active hepatitis B. Long term follow-up of 62 people: 
outcomes and predictors of response. Med J Aust 1995 Jan 
2;162:8-11. 
Ref ID: HOPE1995 


Long term follow up study of IFN-
alpha. 


Hou J, Sun J, Xie Q, et al. Efficacy and safety of 
peginterferon alfa-2a versus adefovir dipivoxil (ADV) in 
treating lamivudine resistant HBeAg positive CHB: an interim 
analysis of a prospective randomized study. Hepatology 
2008;48:745A. 
Ref ID: HOU2008 


Abstract. 


Hou J, Sun J, Xie Q, et al. Virological breakthrough and 
genotypic resistance in a randomized, controlled study on 
telbivudine treatment applying roadmap concept in CHB: 
W76 interim analysis of EFFORT study. EASL abstract 


Ref ID:HOU2012 


Abstract. 


Huang YH, Hong YC, Hsoao LT et al. Randomized controlled 
trial of prophylactic entecavir in HBsAg-negative/Anti-HBc 
positive lymphoma patients undergoing rituximab-based 
chemotherapy: preliminary report. EASL abstract 2012 


Ref ID:HUANG2012 


Not our population; abstract only. 


Hyun JJ, Seo YS, Yoon E et al. Comparison of the efficacies 
of lamivudine versus entecavir in patients with hepatitis B 
virus-related decompensated cirrhosis. Liver Int 2012; 656-
664. 


Ref ID:Hyun2012 


Not randomised. 


Izzedine H, Hulot JS, Launay-Vacher V, et al. Renal safety of 
adefovir dipivoxil in people with chronic hepatitis B: two 
double-blind, randomized, placebo-controlled studies. Kidney 
Int 2004 Sep;66:1153-8. 
Ref ID: IZZEDINE2004 


Did not include outcomes specified 
in protocol.  


Jaboli MF, Fabbri C, Liva S, et al. Long-term alpha interferon 
and lamivudine combination therapy in non-responder people 
with anti-HBe-positive chronic hepatitis B: results of an open, 
controlled trial. World Journal of Gastroenterology 2003 
Jul;9:1491-5. 
Ref ID: JABOLI2003 


Not RCT (IFN and LAM 
combination). 


Jang HW, Kim SU, Park JY et al. How many valid 
measurements are necessary to assess liver fibrosis using 
FibroScan® in patients with chronic viral hepatitis? An 
analysis of subjects with at least 10 valid measurements. 
Yonsei Med J 2012; 53: 337-345. 


Ref ID:JANG2012 


Not all patients had hepatitis B. 


Janssen HL, Gerken G, Carreno V, et al. Interferon alfa for 
chronic hepatitis B infection: increased efficacy of prolonged 
treatment. Hepatology 1999 Jul;30:238-43. 
Ref ID: JANSSEN1999 


Did not have two groups with 
treatments of interest. IFN vs. no 
therapy. 
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Jin H, Pan N, Mou Y, et al. Long-term effect of interferon 
treatment on the progression of chronic hepatitis B: Bayesian 
meta-analysis and meta-regression. Hepatology Research 
2011 Jun;41:512-23. 
Ref ID: JIN2011 


Meta-analysis of IFN (vs. placebo). 


Jin W, Lin Z, Xin Y et al. Diagnostic accuracy of the aspartate 
aminotransferase-to-platelet ratio index for the prediction of 
hepatitis B-related fibrosis: a leading meta-analysis. BMC 
Gastroenterol 2012; 12: 14. 


Ref ID:JIN2012 


Not RCT. 


Jung YK, Yeon JE, Lee KG et al. Virologic response is not 
durable after adefovir discontinuation in lamivudine-resistant 
chronic hepatitis B patients. Korean J Hepatol 2011: 17: 261-
267. 


Ref ID:JUNG2011 


Not RCT 


Karino Y, Toyota J, Kumada H, et al. Efficacy and resistance 
of entecavir following 3 years of treatment of Japanese 
people with lamivudine-refractory chronic hepatitis B. 
Hepatology International 2010;4:414-22. 
Ref ID: KARINO2010 


Dose-ranging trial of ETV.  


Khungar V, Han S-H. A systematic review of side effects of 
nucleoside and nucleotide drugs used for treatment of 
chronic hepatitis B. Current Hepatitis Reports 2010;9:75-90. 
Ref ID: KHUNGAR2010 


Systematic review. 


Kim YJ, Kim BG, Jung JO, et al. High rates of progressive 
hepatic functional deterioration whether lamivudine therapy is 
continued or discontinued after emergence of a lamivudine-
resistant mutant: a prospective randomized controlled study. 
J Gastroenterol 2006 Mar;41:240-9. 
Ref ID: KIM2006 


Did not have two groups with 
treatments of interest (continued vs. 
discontinued LAM therapy). 


Kim SU, Kim JK, Park YN, Han KH. Discordance between 
liver biopsy and FibroScan®in assessing liver fibrosis in 
chronic hepatitis B: risk factors and influence of 
necroinflammation. PLoS ONE 7(2): e32233. 
doi:10.1371/journal.pone.0032233 


Ref ID:KIM2012C 


Not outcome of interest. 


Kobashi H, Takaguchi K, Ikeda H, et al. Efficacy and safety 
of entecavir in nucleoside-naive, chronic hepatitis B people: 
phase II clinical study in Japan. J Gastroenterol Hepatol 
2009 Feb;24:255-61. 
Ref ID: KOBASHI2009 


Dose-ranging trial of ETV. Phase II.  


Kobayashi M, Suzuki F, Akuta N, et al. Loss of hepatitis B 
surface antigen from the serum of people with chronic 
hepatitis treated with lamivudine. J Med Virol 2007 
Oct;79:1472-7. 
Ref ID: KOBAYASHI2007 


Not RCT. 


Krogsgaard K. The long-term effect of treatment with 
interferon-alpha 2a in chronic hepatitis B. J Viral Hepat 1998 
Nov;5:389-97. 
Ref ID: KROGSGAARD1998 


Did not have two groups with 
treatments of interest (IFNa2a vs. 
placebo)


20
. 


Lada O, Gervais A, Branger M et al. Quasispecies analysis 
and in vitro susceptibility of HBV strains isolated from HIV-
HBV-coinfected pateitns with delayed response to tenofovir. 
Antiviral Ther 2012; 17: 61-70. 


Ref ID:LADA2012A 


Not relevant to review. 


Lai CL, Ching CK, Tung AKM et al. Lamivudine is effective in 4 weeks treatment only – not 
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suppressing hepatitis B virus DNA in Chinese hepatitis B 
surface antigen carrier: a placebo-controlled trial. Hepatology 
1997; 25: 241-244. 


Ref ID: LAI1997 


clinically relevant 


Lai CL, Rosmawati M, Lao J, et al. Entecavir is superior to 
lamivudine in reducing hepatitis B virus DNA in people with 
chronic hepatitis B infection. Gastroenterology 2002 
Dec;123:1831-8. 
Ref ID: LAI2002 


Phase II study. Dose-ranging trial. 


Lai CL, Lim SG, Brown NA, et al. A dose-finding study of 
once-daily oral telbivudine in HBeAg-positive people with 
chronic hepatitis B virus infection. Hepatology 2004 
Sep;40:719-26. 
Ref ID: LAI2004 


Dose-ranging trial of telbivudine.  


Lampertico P, Del NE, Manzin A, et al. A randomized, 
controlled trial of a 24-month course of interferon alfa 2b in 
people with chronic hepatitis B who had hepatitis B virus 
DNA without hepatitis B e antigen in serum. Hepatology 1997 
Dec;26:1621-5. 
Ref ID: LAMPERTICO1997 


Mixed population (with/without 
cirrhosis). N<50.  


Lampertico P. Entecavir versus lamivudine for HBeAg 
positive and negative chronic hepatitis B. J Hepatol 
2006;45:457-60. 
Ref ID: LAMPERTICO2006 


Abstract. 


Lim SG, Ng TM, Kung N, et al. A double-blind placebo-
controlled study of emtricitabine in chronic hepatitis B. Arch 
Intern Med 2006 Jan 9;166:49-56. 
Ref ID: LIM2006B 


Did not have two groups with 
treatments of interest.  


Lim SG, Marcellin P, Tassopoulos N, et al. Clinical trial: 
effects of adefovir dipivoxil therapy in asian and caucasian 
people with chronic hepatitis B. Aliment Pharmacol Ther 
2007 Nov 15;26:1419-28. 
Ref ID: LIM2007 


Subgroup analysis from two trials, 
one of which has been included in 
this review (Marcellin 2003). 


Lok ASF. Evolution of nucleoside/tide analogues for hepatitis 
B: is the ideal drug here yet? J Hepatol 2009;51:416-8. 
Ref ID: LOK2009 


Commentary.  


Lok AS, Lai CL, Leung N, et al. Long-term safety of 
lamivudine treatment in people with chronic hepatitis B. 
Gastroenterology 2003 Dec;125:1714-22. 
Ref ID: LOK2003 


Retrospective analysis. 


Lutz HH, Trautwein C. Reviving pegylated interferon as a 
therapeutic agent for hepatitis D: no more room for 
nucleos(t)ides? Hepatology 2011 Jun;53:2131-3. 
Ref ID: LUTZ2011 


Commentary. 


Manns M, Berg T, Moller B, et al. Week 168 tenofovir DF 
(TDF) versus emtricitabine + TDF (FTC/TDF) in viremic 
people receiving adefovir dipivoxil for chronic hepatitis B 
(CHB). Hepatology International 2011;5:1-12. 
Ref ID: MANNS2011 


Abstract. 


Marcellin P, Chang TT, Lim SG, et al. Long-term efficacy and 
safety of adefovir dipivoxil for the treatment of hepatitis B e 
antigen-positive chronic hepatitis B. Hepatology 2008 
Sep;48:750-8. 
Ref ID: MARCELLIN2008A 


Did not give outcomes in each 
group.  


Marcellin P, Heathcote EJ, Buti M, et al. Four year efficacy 
and safety of tenofovir df treatment in HBeAg-negative and 


Abstract. 
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HBeAg-positive people with chronic hepatitis B (CHB). 
Hepatology International 2011;5:128. 
Ref ID: MARCELLIN2011 


Marcellin P, Heathcote EJ, Berg T et al. Effects of tenofovir 
disoproxil fumarate (TDF) on renal function in chronic HBV 
patients in three global randomized studies. J Gastroenterol 
Hepatol 2001; 26 Suppl. 4: 93-108. 


Ref ID:MARCELLIN2011B 


Abstract. 


Marotta P, Lucas K. Management of hepatitis B: a 
longitudinal national survey. Impact of the Canadian Hepatitis 
B Consensus Guidelines. Can J Gastroenterol 2010 
Sep;24:537-42. 
Ref ID: MAROTTA2010 


Guideline. 


Mazella G, Saracco G, Festi D, et al. Long-term results with 
interferon therapy in chronic type B hepatitis: a prospective 
randomized trial. Am J Gastroenterol 1999; 94: 2246-2250 


Ref ID: MAZELLA1999 


Did not have two groups with 
treatments of interest. IFN vs. no 
therapy. 


Minde Z, Yimin M, Guangbi Y et al. Five years of treatment 
with adefovir dipivoxil in Chinese patients with HBeAg-
positive chronic hepatitis B. Liver Int 2012; 137-146. 


Ref ID:MINDE2012 


Not RCT 


Miyake Y, Kobashi H, Yamamoto K. Meta-analysis: the effect 
of interferon on development of hepatocellular carcinoma in 
people with chronic hepatitis B virus infection. J 
Gastroenterol 2009;44:470-5. 
Ref ID: MIYAKE2009 


Did not have two groups with 
treatments of interest. IFN vs. no 
therapy.  


Monif T, Reyar S, Tiwari HK, et al. A single-dose, 
randomized, open-label, two-period crossover 
bioequivalence study comparing a fixed-dose pediatric 
combination of lamivudine and stavudine tablet for oral 
suspension with individual liquid formulations in healthy adult 
male volunteers. Drug Research (Arzneimittel-Forschung) 
2009;59:104-8. 
Ref ID: MONIF2009 


Did not have two groups with 
treatments of interest. 


Morisco F, Castiglione F, Rispo A et al. Hepatitis B infectgion 
and immunosuppressive therapy in patients with 
iinflammatory bowel disease. Digestive and Liver Disease 
2011; 43S: S40-S48. 


Ref ID:MORISCO2011 


Review 


Nevens F, Main J, Honkoop P, et al. Lamivudine therapy for 
chronic hepatitis B: a six-month randomized dose-ranging 
study. Gastroenterology 1997 Oct;113:1258-63. 
Ref ID: NEVENS1997 


Dose-ranging trial of LAM. 


Ormeci N, Bolukbas F, Erden E et al. Pegylated interferon 
alfa-2B for chronic delta hepatitis: 12 versus 24 months. 
Hepato-Gastroenterology 2011; 58: 1648-1653. 


Ref ID:ORMECI2011 


Delta hepatitis not hepatitis B 


Piratvisuth T, Marcellin P, Lau G, et al. ALT flares and 
sustained ALT response in people with HBeAg-negative 
chronic hepatitis B treated with peginterferon alfa-2a (40KD) 
(PEGASYS), peginterferon alfa-2A (40KD) plus lamivudine or 
lamivudine alone. Hepatology 2004;40:656A-7A. 
Ref ID: PIRATVISUTH2004 


Abstract. 


Pradeep KS, Medhi S, Asim M, et al. Evaluation of adefovir 
and lamivudine in chronic hepatitis B: correlation with HBV 
viral kinetic, hepatic-necro inflammation and fibrosis. Indian J 


N<50. Randomised pilot study. 
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Med Res 2011 Jan;133:50-6. 
Ref ID: PRADEEP2011 


Reijnders JG, Rijckborst V, Sonneveld MJ, et al. Kinetics of 
hepatitis B surface antigen differ between treatment with 
peginterferon and entecavir. J Hepatol 2011 Mar;54:449-54. 
Ref ID: REIJNDERS2011 


Group matching analysis from three 
different trials.  


Rodriguez-Inigo E, Bartolome J, Lopez-Alcorocho JM, et al. 
Activation of liver disease in healthy hepatitis B surface 
antigen carriers during interferon-alpha treatment. J Med 
Virol 1997 Sep;53:76-80. 
Ref ID: RODRIGUEZINIGO1997 


Did not have two groups with 
treatments of interest.  IFN-alpha 
vs. controls. N<50 people. 


Safadi R, Xie Q, Chen Y, et al. A randomized trial of 
switching to telbivudine versus continued lamivudine in 
adults with chronic hepatitis B: results of the primary analysis 
at week 24. J Hepatol 2007;46 (Suppl.1):S196-S197. 
Ref ID: SAFADI2007 


Abstract. 


Shepherd J, Jones J, Takeda A, et al. Adefovir dipivoxil and 
pegylated interferon alfa-2a for the treatment of chronic 
hepatitis B: a systematic review and economic evaluation. 
Health Technol Assess 2006;10:1-183. 
Ref ID: SHEPHERD2006 


HTA summary study. 


Shindo M, Chayama K, Mochida S, et al. Antiviral activity, 
dose response relationship, and safety of entecavir following 
24-week oral dosing in nucleoside-naive Japanese adult 
people with chronic hepatitis B: a randomized, double-blind, 
phase II clinical trial. Hepatology International 2009;3:445-52. 
Ref ID: SHINDO2009 


Dose-ranging trial of ETV.  


Singal AK, Fontana RJ. Meta-analysis: oral anti-viral agents 
in adults with decompensated hepatitis B virus cirrhosis. 
Aliment Pharmacol Ther 2012; 35: 674-689. 


Ref ID:SINGAL2012 


Not RCT. 


Sokal EM, Roberts EA, Mieli-Vergani G, et al. A dose ranging 
study of the pharmacokinetics, safety, and preliminary 
efficacy of lamivudine in children and adolescents with 
chronic hepatitis B. Antimicrob Agents Chemother 2000 
Mar;44:590-7. 
Ref ID: SOKAL2000 


Dose-ranging trial of LAM in 
children. 


Sun J, Hou JL, Xie Q, et al. Randomised clinical trial: efficacy 
of peginterferon alfa-2a in HBeAg positive chronic hepatitis B 
people with lamivudine resistance. Aliment Pharmacol Ther 
2011;34:424-31. 
Ref ID: SUN2011 


Dose-ranging trial of IFN. 


Suzuki F, Toyoda J, Katano Y, et al. Efficacy and safety of 
entecavir in lamivudine-refractory people with chronic 
hepatitis B: randomized controlled trial in Japanese people. J 
Gastroenterol Hepatol 2008;23:1320-6. 
Ref ID: SUZUKI2008 


Dose ranging study. 


Tamori A, Koike T, Goto H, et al. Prospective study of 
reactivation of hepatitis B virus in people with rheumatoid 
arthritis who received immunosuppressive therapy: 
evaluation of both HBsAg-positive and HBsAg-negative 
cohorts. J Gastroenterol 2011 Apr;46:556-64. 
Ref ID: TAMORI2011 


Not RCT. 


Tassopoulos NC, Papatheodoridis GV, Vafiadou I, et al. 
Efficacy of different doses of 12-month interferon alfa therapy 
in people with HBeAg negative chronic hepatitis B: a 


Dose-ranging trial of IFN-alpha. 
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randomized trial. Annals of Gastroenterology 2006;19:335-
41. 
Ref ID: TASSOPOULOS2006 


Tsai N, Gane E, Weilert F et al. Five years of treatment with 
tenofovir disoproxil fumarate (TDF) for chronic hepatitis B 
(CHB) infection in Asian patients is associated with sustained 
viral suppression and significant regression of histological 
fibrosis and cirrhosis. Hepatology Int AASL 2012. 


Ref ID: TSAI2012B 


Not RCT. 


Tseng KC, Cheng PN, Wu IC, et al. HBV DNA level as an 
important determinant of E antigen seroconversion of chronic 
hepatitis B during Adefovir dipivoxil therapy. 
Hepatogastroenterology 2009;56:813-8. 
Ref ID: TSENG2009A 


Predictors for e antigen 
seroconversion (same trial as 
Marcellin 2003) but only uses small 
subset of patients (13%). 


Vassiliadis T, Nikolaidis N, Giouleme O, et al. Adefovir 
dipivoxil added to ongoing lamivudine therapy in people with 
lamivudine-resistant hepatitis B e antigen-negative chronic 
hepatitis B. Aliment Pharmacol Ther 2005;21:531-7. 
Ref ID: VASSILIADIS2005 


Not RCT. 


Villa E, Grottola A, Buttafoco P, et al. High doses of alpha-
interferon are required in chronic hepatitis due to coinfection 
with hepatitis B virus and hepatitis C virus: long term results 
of a prospective randomized trial. Am J Gastroenterol 2001 
Oct;96:2973-7. 
Ref ID: VILLA2001 


Dose-ranging trial of IFN-alpha. 


Wang YD, Zhao CY, Wang W et al. Improved efficacy by 
individualized combination therapy with peg IFN-α 2a and 
ADV in HBeAg positive chronic hepatitis B patients. Hepato-
Gastroenterology 2012; 59: epub ahead of print. 


Ref ID:WANG2012A 


Not randomised. 


Westland CE, Yang H, Delaney WE, et al. Week 48 
resistance surveillance in two phase 3 clinical studies of 
adefovir dipivoxil for chronic hepatitis B. Hepatology 2003 
Jul;38:96-103. 
Ref ID: WESTLAND2003A 


Did not report treatment outcomes 
(pooled analysis from 2 trials) 


Wolters LM, Hansen BE, Niesters HG, et al. The influence of 
baseline characteristics on viral dynamic parameters in 
chronic hepatitis B people treated with lamivudine. J Hepatol 
2002 Aug;37:253-8. 
Ref ID: WOLTERS2002A 


Dose-ranging trial of LAM. 


Wong DK, Yuen MF, Ngai VW, et al. One-year entecavir or 
lamivudine therapy results in reduction of hepatitis B virus 
intrahepatic covalently closed circular DNA levels. Antiviral 
Therapy 2006;11:909-16. 
Ref ID: WONG2006 


N <10 in each group. 


Yalcin K, Degertekin H, Kokoglu OF, et al. A three-month 
course of lamivudine therapy in HBeAg-positive hepatitis B 
people with normal aminotransferase levels. Turkish Journal 
of Gastroenterology 2004 Mar;15:14-20. 
Ref ID: YALCIN2004 


N<50. LAM vs. no therapy. 


Zeng M, Mao Y, Yao G, et al. A double-blind randomized trial 
of adefovir dipivoxil in Chinese subjects with HBeAg-positive 
chronic hepatitis B. Hepatology 2006 Jul;44:108-16. 
Ref ID: ZENG2006 


Did not have two groups with 
treatment of interest (duration of 
ADV). 


Zhang CH, Xu GL, Jia WD, et al. Effects of interferon 
treatment on development and progression of hepatocellular 


Meta-analysis of IFN.  
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carcinoma in people with chronic virus infection: a meta-
analysis of randomized controlled trials. Int J Cancer 2011 
Sep 1;129:1254-64. 
Ref ID: ZHANG2011A 


Zhao H, Kurbanov F, Wan MB, et al. Genotype B and 
younger patient age associated with better response to low-
dose therapy: a trial with pegylated/nonpegylated interferon-
alpha-2b for hepatitis B e antigen-positive people with 
chronic hepatitis B in China. Clin Infect Dis 2007 Feb 
15;44:541-8. 
Ref ID: ZHAO2007 


Did not have two groups with 
treatment of interest (Peg IFn vs. 
IFNa2b). 


Zhao P, Xu D, Wang X, et al. Efficacy compared between 
entecavir and adefovir dipivoxil on HBeAg-positive 
nucleos(t)ide-naive people with chronic hepatitis B at week 
12 and week 48. Journal of Medical Colleges of PLA 
2010;25:298-306. 
Ref ID: ZHAO2010 


Meta-analysis. A more recent meta-
analysis (Zhao 2011) has been 
included in the review. 


L.6.2 CHB people co-infected with HCV and/or HDV 


Reference Reason(s) for exclusion 


Castelnau C, Le Gal Fdr, Ripault MP, et al. Efficacy of 
peginterferon alpha-2b in chronic hepatitis delta: Relevance 
of quantitative RT-PCR for follow-up. Hepatology 
2006;44:728-35. 
Ref ID: CASTELNAU2006 


Not a RCT 


Farci P, Karayiannis P, Brook MG, et al. Treatment of chronic 
hepatitis delta virus (HDV) infection with human 
lymphoblastoid alpha interferon. Q J Med 1989;73:1045-54. 
Ref ID: FARCI1989 


Not a RCT; N=10 


Gaudin JL, Faure P, Godinot H, et al. The French experience 
of treatment of chronic type D hepatitis with a 12-month 
course of interferon alpha-2B. Results of a randomized 
controlled trial. Liver 1995 Feb;15:45-52. 
Ref ID: GAUDIN1995 


N<10 


Hadziyannis SJ. Use of alpha-interferon in the treatment of 
chronic delta hepatitis. J Hepatol 1991;13:Suppl-6. 
Ref ID: HADZIYANNIS1991 


Review 


Ho SB, Aqel B, Dieperink E, et al. U.S. multicenter pilot study 
of daily consensus interferon (CIFN) plus ribavirin for 
"difficult-to-treat" HCV genotype 1 people. Digestive 
Diseases & Sciences 2011 Mar;56:880-8. 
Ref ID: HO2011 


Not relevant to review question 
(duration of treatment) 


Hung CH, Lee CM, Lu SN, et al. Combination therapy with 
interferon-alpha and ribavirin in people with dual hepatitis B 
and hepatitis C virus infection. Journal of Gastroenterology & 
Hepatology 2005 May;20:727-32. 
Ref ID: HUNG2005 


Not a RCT 


Lau DT, Doo E, Park Y, et al. Lamivudine for chronic delta 
hepatitis. Hepatology 1999 Aug;30:546-9. 
Ref ID: LAU1999 


Lamivudine group, N=5 


Liu CJ, Chuang WL, Lee CM, et al. Peginterferon alfa-2a 
plus ribavirin for the treatment of dual chronic infection with 
hepatitis B and C viruses. Gastroenterology 2009 
Feb;136:496-504. 
Ref ID: LIU2009B 


Not a RCT 


Liu CJ, Chen PJ, Lai MY, et al. Ribavirin and interferon is Not a RCT 
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effective for hepatitis C virus clearance in hepatitis B and C 
dually infected people. Hepatology 2003;37:568-76. 
Ref ID: LIU2003 


Malaguarnera M, Restuccia S, Pistone G, et al. A meta-
analysis of interferon-alpha treatment of hepatitis D virus 
infection. Pharmacotherapy 1996 Jul;16:609-14. 
Ref ID: MALAGUARNERA1996 


Review 


Manns M, Zeuzem S, Sood A, et al. Reduced dose and 
duration of peginterferon alfa-2b and weight-based ribavirin 
in people with genotype 2 and 3 chronic hepatitis C. J 
Hepatol 2011 Sep;55:554-63. 
Ref ID: MANNS2011A 


Not relevant to review question 


Potthoff A, Wedemeyer H, Boecher WO, et al. The HEP-NET 
B/C co-infection trial: A prospective multicenter study to 
investigate the efficacy of pegylated interferon-alpha2b and 
ribavirin in people with HBV/HCV co-infection. J Hepatol 
2008 Nov;49:688-94. 
Ref ID: POTTHOFF2008 


Not a RCT 


Rosina F, Saracco G, Sansalvadore F, et al. Alpha interferon 
in the treatment of chronic delta hepatitis. Ital J Gastroenterol 
1989;21:141-5. 
Ref ID: ROSINA1989 


Not a RCT 


Rosina F, Cozzolongo R. Interferon in HDV infection. 
[Review] [40 refs]. Antiviral Res 1994 Jul;24:165-74. 
Ref ID: ROSINA1994 


Review 


Saitta C, Pontisso P, Brunetto MR, et al. Virological profiles 
in hepatitis B virus/hepatitis C virus coinfected people under 
interferon plus ribavirin therapy. Antiviral Therapy 
2006;11:931-4. 
Ref ID: SAITTA2006 


Not a RCT (follow up study; N=9) 


Villa E, Grottola A, Buttafoco P, et al. High doses of alpha-
interferon are required in chronic hepatitis due to coinfection 
with hepatitis B virus and hepatitis C virus: long term results 
of a prospective randomized trial. Am J Gastroenterol 2001 
Oct;96:2973-7. 
Ref ID: VILLA2001 


Dose-ranging trial  


Wedemeyer H, Yurdaydin C, Dalekos G, et al. 72 week data 
of the HIDIT-1 trial: a multicenter randomised study 
comparing peginterferon alpha-2a plus adefovir vs. 
peginterferon alpha-2a plus placebo vs adefovir in chronic 
delta hepatitis. J Hepatol 2007;46:S4. 
Ref ID: WEDEMEYER2007 


Abstract 


Wedemeyer H, Yurdaydin C, Zachou K, et al. Serum 
cytokine levels during PEG-IFNA-2a +/- adefovir treatment of 
delta hepatitis: results from the hep-net/international HIDIT-1 
study. J Hepatol 2008;48:S265. 
Ref ID: WEDEMEYER2008 


Abstract 


Yurdaydin C, Bozkaya H, Onder O, et al. Treatment of 
chronic hepatitis D (CHD) with interferon vs. interferon + 
lamivudine vs. lamivudine: short-and long-term results. 
Hepatology 2005;42:724A-5A. 
Ref ID: YURDAYDIN2005A 


Abstract 


Yurdaydin C, Wedemeyer H, Dalekos G, et al. A multicenter 
randomised study comparing the efficacy of pegylated 
interferon-alfa-2A plus adefovir dipivoxil vs pegylated 
interferon-apfa-2A plus placebo vs adefovir dipivoxil for the 
treatment of chronic delta hepatitis: the hep-net/international 


Abstract 
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delta hepatitis intervention trial (HID-IT). Hepatology 
2006;44:230A. 
Ref ID: YURDAYDIN2006 


L.6.3 Children 


Reference Reason(s) for exclusion 


Jonas MM, Kelly DA, Mizerski J et al. A double-blind placebo 
controlled study of lamivudine in children with chronic 
hepatitis B (CHB) – overall efficacy and effect of YMDD 
variant.  


Poster abstract only 


Kuloglu Z, Kansu A, Erden E, Girgin N. Efficacy of combined 
interferon alpha and long-term lamivudine therapy in children 
with chronic hepatitis B. Turkish J Pediatr 2010; 52: 457-463. 


not RCT 


Sokal EM, Kelly D, Wirth S et al. The pharmacokinetics and 
safety of adefovir dipivoxil in children and adolescents with 
chronic hepatitis B virus infection. J Clin Pharmacol 2008; 48: 
512-517. 


not RCT 


Zuccotti GV, Cucchi C, Gracchi V et al. A 1-year trial of 
lamivudine for chronic hepatitis B in children. J Int Med res 
2002; 30: 200-202. 


not RCT 


 


L.6.4 Sequential 


References Reasons for exclusion 


Ide T, Sata M, Chayama K, et al. Evaluation of long-term entecavir 
treatment in stable chronic hepatitis B patients switched from 
lamivudine therapy. Hepatology International 2010;4:594-600. 
Ref ID: IDE2010 


Phase II study 


Jang MK, Chung YH, Choi MH, et al. Combination of alpha-
interferon with lamivudine reduces viral breakthrough during long-
term therapy. Journal of Gastroenterology & Hepatology 2004 
Dec;19:1363-8. 
Ref ID: JANG2004 


Not sequential therapy 


Tenney DJ, Rose RE, Baldick CJ, et al. Two-year assessment of 
entecavir resistance in Lamivudine-refractory hepatitis B virus 
patients reveals different clinical outcomes depending on the 
resistance substitutions present. Antimicrob Agents Chemother 
2007 Mar;51:902-11. 
Ref ID: TENNEY2007 


Not a randomised trial 


 


L.6.5 Prophylactic treatment 


Reference Reason for exclusion 


Marzano 2007 Review 


Yeo 2004 Not drug of interest 


Jang 2005 Abstract (same study as Jang 2006) 


Loomba 2008A Systematic review 


Martyak 2007 Systematic review 


Katz 2008 Systematic review 


Katz 2009 Protocol 


Ziakas 2009 Systematic review 


Shibolet 2002 Number of controls <10 
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Persico 2002 Number of controls <10 


Idilman 2001 Number of controls <10 


Tsutsumi 2009 Retrospective analysis (not a trial) 


Han 2001 Mixed population of prophylactic (n=3) and pre-emptive (n=7) 


Filik 2006 Mixed population of prophylactic and pre-emptive  


Dai 2004 Number of controls <10 


L.6.6 Pregnant women 


Excluded studies Reason for exclusion 


Zoulim 2012 Literature review 


Yu 2011B  Population not matching with the one specified in the protocol; only 
14/40 women in the study group received antiviral treatment during 
pregnancy, the rest received it during postnatal period 


Lawler 2011 Number of participants in the intervention group (tenofovir) less 
than 10.  


Su 2004 Control group does not match with the one specified in the protocol; 
trial included historical controls with prior use of lamivudine before 
pregnancy. 


Xu 2004 Abstract; we have included the full publication of this trial (Xu 2009) 


Ni 2005A Does not match the protocol; children and not their mothers 
received treatment 


Pan 2012B Literature review 


Shi 2010A Literature review 


Han 2011A Meta-analysis (12 of the 15 included studies were published in 
foreign languages) 


Ayres 2011 Abstract 


Yuejin 2011 Abstract 


Yu 2011C Abstract. Full publication has been included. 


Xiaowen 2011 Abstract 


Han 2010 Abstract. Full publication has been included. 


Han 2012 Abstract. Full publication has been included. 


Giles 2011 Literature review 


L.7 Monitoring 
 


Fung J et al. Adefovir dipivoxil monotherapy and combination therapy with lamivudine for the 
treatment of chronic hepatitis B in an Asian population. Antiviral Therapy. 2007. 12:41-46 


Liu CJ et al. End of treatment virologic response does not predict relapse after lamivudine treatment 
for chronic hepatitis B. World Journal of Gastroenterology 2004; 10(24):3574-3578 


Lee HW et al. Lamivudine Maintenance Beyond One Year After HBeAg Seroconversion Is a Major 
Factor for Sustained Virologic Response in HBeAg-Positive Chronic HepatitisB. Hepatology 
2010;51:415-421 


Su TH et al. Serum hepatitis B surface antigen concentration correlates with HBV DNA level in 
patients with chronic hepatitis B. Antiviral Therapy 2010; 15:1133-1139 


Tong MJ et al. A comparison of hepatitis B viral markers of patients in different clinical stages of 
chronic infection. Hepatol Int (2010) 4:516-522 


 


Manesis EK et al. Quantitative analysis of hepatitis D virus RNA and hepatitis B surface antigen 
serum levels in chronic delta hepatitis improves treatment monitoring. Antiviral Therapy 12:381-388 
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Yuen MF et al. Long-term lamivudine therapy reduces the risk of long-term complications of chronic 
hepatitis B infection even in patients without advanced disease. Antiviral Therapy 12:1295-1303 


 


Dufour R et al. Diagnosis and Monitoring of Hepatic Injury. II. Recommendations for Use od 
Laboratory Tests in Screening, Diagnosis and Monitoring. Clinical Chemistry 46:12 2050-2068 
(2000) 


 


Sheng YJ et al. lamivudine plus adefovir combination therapy versus entecavir monotherapy for 
lamivudine resistant chronic hepatitis B: a systematic review and meta-analysis. Virology Journal 
2011, 8:393 


 


Kaymakoglu S et al. Long-term results of Interferon Alpha Monotherapy in Patients with HBeAg-
Negative Chronic Hepatitis B. Dig Dis Sci (2007) 52:727-731 


 


Dienstag JL et al. Durability of Serologic response After Lamivudine treatment of Chronic Hepatitis 
B. Hepatology 2003;37:748-755 


 


Van Nunen AB et al. Durability of HBeAg seroconversion following antiviral therapy for chronic 
hepatitis B: relation to type of therapy and pretreatment serum hepatitis B virus DNA and alanine 
aminotransferase. Gut 2003;52:420-424 


 


Benhamou Y et al. On treatment virologic suppression at week 24 decreases the risk of hirologic 
pregression at 1 year; data from the globe trial. Hepatology. 2007. 46;4(suppl1): 681A 


Lok ASF et al. Acute exacerbations in Chinese patients with chronic hepatitis B virus (HBV) 
infection. Journal of Hepatology, 1990; 10:29-34 


 


Liaw YF et al. Acute exacerbation in Chronic Type B Hepatitis: comparison between HBeAg and 
Antibody-Positive patients. Hepatology Vol. 7, No1, pp 20-23, 1987 


 


Lok ASF et al. Spontaneous Hepatitis B e Antigen to antibody Seroconversion and reversion in 
Chinese patients with Chronic Hepatitis B virus Infection. Gastroenterology 1987; 92:1839-43 


 


Montazeri G et al. Liver histology and HBV DNA levels in chronically HBV infected patients with 
persistently normal alanine aminotransferase. Archives of Iranian Medicine, Vol 13, No 3, May 2010 


Van der Eijk AA et al. Quantitative HBV DNA levels as an early predictor of nonresponse in chronic 
HBe-antigen positive hepatitis B patients treated with interferon alpha. Journal of Viral Hepatitis, 
2006, 13, 96-103 


 


Heijtink RA et al. Interferon a therapy in chronic hepatitis B: early monitoring of hepatitis e antigen 
may help to decide whether to stop or to prolong therapy. Journal of Viral Hepatitis, 2000, 7, 382-
386 


 


Chu CJ et al. Quantitative Serum HBV DNA Levels during different stages of Chronic Hepatitis B 
infection. Hepatology. 2002; 36:1408-1415 


 


Yoon et al. Long-term results of lamivudine monotherapy in Korean patients with HBeAg-positive 
chronic hepatitis B: response and relapse rates, and factors related to durability of HBeAg  
seroconversion. Intervirology. 2005; 48:341-349 


Imtiaz F et al. T. Monitoring of HBe antigen and alanine aminotransferase levels in hepatitis b virus 
DNA positive patients. JCPSP 2005, Vol 15 (2): 103-104 


Lee JM et al. Long-term adefovir dipivoxil monotherapy for up to 5 years in lamivudine-resistant 
chronic hepatitis B. Antiviral Therapy 2010; 15:235-241. 


Wong GLH et al. On-treatment monitoring of liver fibrosis with transient elastography in chronic 
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hepatitis B patients. Antiviral Therapy 2011; 16:165-172 


Song BC et al. Hepatitis B e antigen seroconversion after Lamivudine therapy is not durable in 
patients with chronic hepatitis B in Korea. Hepatology 2000;32:803-806 


Fujisawa F et al. Long-term outcome of Chronic Hepatitis B in Adolescents or Young Adults in 
Follow-up from childhood. Journal Paediatric Gastroenterology and Nutrition Feb 2000;30:201-206 


Lee CM et al. Durability of lamivudine-induced HBeAg seroconversion for chronic hepatitis B 
patients with acute exacerbation. Journal of Hepatology 37 (2002) 669-674 


Juday T et al. Adherence to Chronic Hepatitis B Treatment Guideline recommendations for 
laboratory monitoring of patients who are not receiving antiviral treatment. J Gen Intern Med 
26(3):239-44 


Bortolotti F et al. Chronic hepatitis B in children after e antigen seroclearance: final report of a 29-
year longitudinal study. Hepatology 2006;43:556-562 


Mels GC et al. Fluctuations in viremia, aminotransferases and IgM antibody to hepatitis B core 
antigen in chronic hepatitis B patients with disease exacerbations. Liver 1994: 14: 175-181 


Li J et al. Predictors of response in patients with HBeAg-positive chronic hepatitis B using adefovir 
dipivoxil therapy. Viral hepatitis B- Clinical (Therapy, New coumpounds, Resistance). Posters 
presentation 2007 


Bekku D et al. Long term follow up of patients with hepatitis B e antigen negative chronic hepatitis 
B. Journal of Gastroenterology and Hepatology 26 (2011) 122-128.  


Tenney DJ et al. Long term monitoring shows Hepatitis B virus resistance to entecavir in 
nucleoside-naïve patients is rare through 5 years of therapy. Hepatology 2009;49:1503-1514 


Jaroszewicz J et al. Hepatitis B surface antigen (HBsAg) levels in the natural history of hepatitis B 
virus (HBV)-infection: a European perspective. Journal of Hepatology 2010 vol. 52: 514-52 


Chu CM et al. Natural history of Hepatitis B e Antigen to Antibody Seroconversion in Patients with 
Normal Serum Aminotransferase Levels.  American Journal of Medicine 2004;116:829-834 


Liaw YF et al. Clinical Utility of Hepatitis B Surface Antigen Quantitation in Patients With Chronic 
Hepatitis B: A Review. Hepatology 2011;53:2121-2129 


Kim HS et al. Predictive Factors for Early HBeAg Seroconversion in Acute Exacerbation of patients 
with HBeAg-positive chronic Hepatitis B. Gastroenterology 2009;136:505-512 


Brunetto MR et al. Outcome of anti-HBe positive chronic hepatitis B in alpha-interferon treated and 
untreated patients: a long term cohort study. Journal of Hepatology 36 (2002) 263-270 


Zacharakis G et al. The role of serial measurement of serum HBV DNA levels in patients with 
chronic HBeAg (-) hepatitis B infection: Association with liver disease progression. A prospective 
cohort study. Journal of Hepatology 49 (2008) 884-891 


Marcellin P et al. Increasing serologic, virologic and biochemical response over time to adefovir 
dipivoxil (ADV) 10mg in HBeAg+ Chronic Hepatitis B (CHB) patients. Parallel Session 8: Hepatitis 
B- Immunology and Therapy 


Da Silva LC et al. efficacy of long-term therapy using high lamivudine doses for the treatment of 
chronic hepatitis B. Journal of Gastroenterology 2001; 36:476-485 


Tsang PSY et al. Significant Prevalence of Histologic Disease in Patients with Chronic Hepatitis B 
and Mildly Elevated Serum Alanine Aminotransferase Levels. Clinical Gastroenterology and 
Hepatolgy 2008;6:569-574 


Boxall EH et al. Long-term follow up of Hepatitis C Carrier Children treated with Interferon and 
Prednisolone. Journal of Medical Virology 78:888-895 (2006) 


Park W et al. Diagnosis and treatment of chronic Hepatitis B. MinervaGastroenterol Dietol 
2004;50:289-303 


Huo T et al. Factors predictive of liver cirrhosis in patients with chronic hepatitis B: a multivariate 
analysis in a longitudinal study. European Journal of Gastroenterology and Hepatology 2000, 
12:686-693 


Lee JH et al. Correlation between quantitative serum HBsAg and HBV DNA test in Korean patients 
who showed high level of HBsAg. J Clin Pathol 2010;63:1027-1031 


Kung K et al. Screening chronic hepatitis B carriers – a retrospective study in a primary care clinic. 
HK Practice 2004; 26: 2. 


Tai DI et al. Relative roles of HBsAg Seroclearance and Mortality in the Decline of HBsAg 
prevalence with increasing age. Am J Gastroenterology 2010; 105:1102-1109 


Santantonio T et al. Long-term follow up of patients with anti-HBe/HBV DNA positive chronic 
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hepatitis B treated for 12 months with lamivudine. Journal of Hepatology 2000; 32:300-306 


Chan HLY et al. Serum Hepatitis B Surface Antigen Quantitation can reflect Hepatitis B virus in the 
liver and predict treatment response. Clinical Gastroenterology and Hepatology 2007;5:1462-1468 


L.8 Surveillance 
Reference Reason for exclusion 


Yang 2012 Review 


Kim 2011 Review 


Niravath 2011 Surveillance vs. no surveillance 


Tan 2011 Not comparing different time intervals 


Amarapurka 2009A Surveillance vs. no surveillance 


Han 2009 Not related to review question 


Wong 2008 Surveillance vs. no surveillance 


Thompson 2007A Not related to review question 


Ren 2006 Single time interval; no comparison group 


Tong 2006 Single time interval; no comparison group 


Mok 2006 Not related to review question 


Wun 2003 Systematic review – surveillance vs. no surveillance 


Trevisani 2004 Surveillance vs. no surveillance 


L.9 In vitro 
Reference Reason for exclusion 


Fung 2009C Mixed antiviral resistance; based on a small sample size (abstract) 


Lada 2011B Not related to review question (adefovir resistance) 


Fung 2009D LAM resistance plus other mutations. Same abstract as Fung 
2009B.  


Amini-Bavil-Olyaee 2009 LAM resistance plus other mutations 


van Bommel 2010 Not related to review question - mixed LAM and ADV resistance; 
not comparing mutant strains with wild type 


van Bommel 2006 Not related to review question - mixed LAM and ADV resistance; 
not comparing mutant strains with wild type 


van Bommel 2004 Not related to review question - mixed LAM and ADV resistance; 
not comparing mutant strains with wild type 


Hann 2008 Not in vivo/in vitro study 


Tsuge 2010 Mixed LAM and ADV resistance – did not examine drug of interest 
(TDF) 


Levero 2010A Not related to review question - mixed resistance mutations 


Fung 2009B LAM resistance plus other mutations 


Manns 2011 Not related to review question 


Patterson 2009 Mixed LAM and ADV resistance 


Patterson 2011 Mixed LAM and ADV resistance 


Zhu 2011A Not related to review question 
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Appendix M: Excluded economic studies 
 


M.1 Antiviral therapies 


M.1.1 Monotherapies 


First 
author Title Journal  


Publicatio
n year Notes 


Arnold Cost-effectiveness 
analysis of entecavir 
versus lamivudine in the 
first-line treatment of 
Australian patients with 
chronic hepatitis B.  


Applied 
Health 
Economics 
and Health 
Policy.  


2008 Partially applicable, 
potentially serious limitations 


 Does not include all relevant 
comparators for the question 


Health system and costing 
perspective may be 
insufficiently similar to the UK 
NHS 


Unclear whether baseline 
estimates of health outcomes 
are applicable to UK 
population 


Potential conflict of interest 


Buti Cost-effectiveness 
analysis of lamivudine 
and adefovir dipivoxil in 
the treatment of patients 
with HBeAg-negative 
chronic hepatitis B.  


Aliment 
Pharmacol 
Ther.  


2006 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective may not be 
sufficiently similar to the UK 
NHS 


Health effects not measured 
as QALYs 


Insufficient length of follow 
up to capture all benefits and 
harms 


Potential conflict of interest 


Costa Cost-effectiveness of 
entecavir versus 
lamivudine for the 
suppression of viral 
replication in chronic 
hepatitis B patients in 
Brazil.  


Brazilian 
Journal of 
Infectious 
Diseases.  


2008 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Insufficient length of follow 
up to capture all benefits and 
harms 


Potential conflict of interest 


Kanwal Treatment alternatives 
for chronic hepatitis B 
viral infection: a cost-
effectiveness analysis.  


Ann Intern 
Med.  


2005 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
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First 
author Title Journal  


Publicatio
n year Notes 


perspective may not be 
sufficiently similar to the UK 
NHS 


Lacey Economic evaluation of 
chronic hepatitis B 
treatments in Taiwan.  


J 
Gastroenter
ol Hepatol.  


2008 Partially applicable; 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Unclear whether baseline 
estimates of health outcomes 
are applicable to UK 
population 


Lacey The cost-effectiveness 
of long-term antiviral 
therapy in the 
management of HBeAg-
positive and HBeAg-
negative chronic 
hepatitis B in Singapore.  


J Viral 
Hepat.  


2007 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Discounting rate of 5% per 
annum 


Unclear whether baseline 
estimates of health outcomes 
are applicable to UK 
population 


Lui Cost-effectiveness 
analysis of roadmap 
models in chronic 
hepatitis B using 
tenofovir as the rescue 
therapy.  


Antiviral 
Therapy.  


2010 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Insufficient length of follow 
up to capture all benefits and 
harms 


Not all relevant costs are 
included 


No discounting used 


Potential conflict of interest 


Orlewska The cost-effectiveness 
analysis of entecavir in 
the treatment of chronic 
hepatitis B (CHB) 
patients in Poland.  


Experiment
al and 
Clinical 
Hepatology
.  


2008 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Insufficient length of follow 
up to capture all benefits and 
harms 


Potential conflict of interest 


Sullivan Cost-effectiveness of 
peginterferon alpha-2a 
compared to lamivudine 


J 
Gastroenter


2007 Partially applicable, 
potentially serious limitations 
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Excluded economic studies 


First 
author Title Journal  


Publicatio
n year Notes 


treatment in patients 
with hepatitis B e 
antigen positive chronic 
hepatitis B in Taiwan.  


ol Hepatol.  Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Insufficient length of follow 
up to capture all benefits and 
harms 


Unclear whether baseline 
estimates of health outcomes 
are applicable to UK 
population 


Potential conflict of interest 


Veenstra Cost-effectiveness of 
peginterferon alpha-2a 
compared with 
lamivudine treatment in 
patients with HBe-
antigen-positive chronic 
hepatitis B in the United 
Kingdom 


Eur J 
Gastroenter
ol Hepatol.  


2007 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Estimates of relative 
treatment effects may be 
outdated 


Potential conflict of interest 


Veenstra Cost effectiveness of 
entecavir versus 
lamivudine with adefovir 
salvage in HBeAg-
positive chronic hepatitis 
B.  


Pharmacoe
conomics.  


2007 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective may not be 
sufficiently similar to the UK 
NHS 


Not all relevant estimates of 
resource use included 


Potential conflict of interest 


Veenstra HBeAg-negative chronic 
hepatitis B: cost-
effectiveness of 
peginterferon alfa-2a 
compared to lamivudine 
in Taiwan 


Value in 
Health 


2008 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Unclear whether baseline 
estimates of health outcomes 
are applicable to UK 
population 


Potential conflict of interest 


Wu Cost-effectiveness of 
nucleoside analog 
therapy for hepatitis B in 
China: a Markov 
analysis.  


Value in 
Health.  


2010 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Insufficient length of follow 
up to capture all benefits and 
harms 
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First 
author Title Journal  


Publicatio
n year Notes 


Unclear whether baseline 
estimates of health outcomes 
are applicable to UK 
population 


Potential conflict of interest 


Yuan Evaluation of the cost-
effectiveness of 
entecavir versus 
lamivudine in hepatitis 
BeAg-positive chronic 
hepatitis B patients.  


Journal of 
Managed 
Care 
Pharmacy.  


2008 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Model structure does not 
adequately reflect condition 


Insufficient length of follow 
up to capture all benefits and 
harms 


Unclear whether baseline 
estimates of health outcomes 
are applicable to UK 
population 


Potential conflict of interest 


Yuan Economic implications 
of entecavir treatment in 
suppressing viral 
replication in chronic 
hepatitis B (CHB) 
patients in China from a 
perspective of the 
Chinese Social Security 
program.  


Value in 
Health.  


2008 Partially applicable, 
potentially serious limitations 


Does not include all relevant 
comparators for the question 


Health system and costing 
perspective insufficiently 
similar to the UK NHS 


Unclear whether baseline 
estimates of health outcomes 
are applicable to UK 
population 


M.1.2 Pregnant women 


Reference Title Reason for exclusion 


Ali 2012 Administration of Lamivudine in the 
third trimester to reduce the risk of 
perinatal transmission of hepatitis B: a 
cost effectiveness analysis 


Abstract only; US study; not enough 
information 


Unal2011A Cost effectiveness of Maternal 
treatment to prevent perinatal Hepatitis 
B virus transmission  


US study; No QALYs; Treatment vs no 
treatment instead of comparative 
between treatments; Selectively 
excluded based on better study 
available 


M.2 Surveillance 
Reference Title Reason for exclusion 


Amarapurka20
09A 


Surveillance program for Hepatocellular 
carcinoma 


Abstract only; review, no original cost 
effectiveness 


Zurawska2012 Hepatitis B Virus screening Before 
Chemotherapy for Lymphoma: A Cost-
Effectiveness Analysis 


Doesn’t answer the question, screening 
for HepB in Cancer rather than the 
other way around 
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Reference Title Reason for exclusion 


Chang 2011B Cost Effectiveness of screening for 
hepatocellular carcinoma among 
subjects at different levels of risk 


Screening versus no screening rather 
than frequency. Also does not use 
QALYs, in Taiwan population 


 
 


Appendix N: Quality Assessment 
Checklists 


N.1 Diagnostics 
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Study reference: Cardoso 2012 (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
)No 


Unclear Patients who were admitted for a 
biopsy and TE were included (i.e. 
exclusions unclear). Patients excluded 
if insufficient sample for biopsy 
(number unclear).  


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Yes 


 


 


Yes 


Low TE carried out before biopsy 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Liver biopsy specimens were analysed 
by the same pathologist unaware of the 
clinical data. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


 


Low Measured on same day 
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Study reference: Cardoso 2012 (TE) 


Yes 


 


 


Overall risk of bias 


Overall indirectness/lack of 
applicability 


Unclear 


Low 


  Unclear number of patients excluded 


 


Study reference: Castera 2011 (Fibrotest, APRI, TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
)No 


High 43/412 (10%) patients were excluded 
from the study because of 
unsuccessful TE measurements  


Liver biopsy was performed according 
to clinical needs. Only 60/329 (18%) 
patients had a biopsy 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear Unclear (HBeAg negative, largely inactive 
carriers) 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


Yes 


Unclear  


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


Were the reference standard results interpreted 


Yes 


 


Yes 


Low Liver biopsy specimens were analysed 
by the same pathologist blinded to the 
results of non-invasive tests. 
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Study reference: Castera 2011 (Fibrotest, APRI, TE) 


without knowledge of the results? 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Unclear 


 


 


No 


 


 


High  Only 60 patients had a liver biopsy; 
index tests were conducted in 329 
patients 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


 


Low Fibrotest and APRI 


 


Blood parameters taken at the time of 
TE. 


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No  Low  


Overall risk of bias 


Overall indirectness/lack of 
applicability 


High 


Unclear 


  Selection bias for who had a biopsy; 
unclear blinding 


Group of patients may not be 
representative (largely inactive 
carriers) 


 


Study reference: Chan 2009 (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 


Additional comments 
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Study reference: Chan 2009 (TE) 


unclear)  


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


No 


Unclear 13% excluded overall mostly for 
inadequate liver biopsy samples 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


No 


High Optimal cut off for TE was chosen to 
obtain either at least 90% sen, at least 
90% specificity; a max. sum of sen and 
spec and a max. of diagnostic 
accuracy.  


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Liver biopsy specimen at least 1.5cm 
and 6 portal tracts. 


Assessed by two pathologists blinded 
to clinical data. Inter-observer 
agreement was satisfactory. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


 


 


Low  TE performed within 4 weeks from 
liver biopsy. 


22/186 excluded from the analysis due 
to inadequate liver biopsy sample size; 
1 unsuccessful LSM and 2 excluded for 
both reasons. 
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Study reference: Chan 2009 (TE) 


Overall risk of bias 


Overall indirectness / lack of 
applicability 


High 


Low 


  Choice of thresholds, exclusions 


 


Study reference: Chen 2012 (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(random) 


 


No 


Unclear 61/389 (16%) excluded for inadequate 
biopsy sample and 5 had unreliable TE 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


no Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


No 


 


High Optimal cut off values for TE were 
chosen to obtain LR+ >10 for 
confirming diagnosis and LR-<-0.1 for 
excluding diagnosis. 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Biopsies were read by a single liver 
pathologist without knowledge of liver 
stiffness results. 


Lack of applicability Are there concerns that the target condition as 
defined by the reference standard does not match 


No Low  
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Study reference: Chen 2012 (TE) 


the question? 


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes  


 


Yes  


 


Low TE performed within one week of liver 
biopsy; lab tests were performed within 
3 days of TE. 


19% excluded from the analysis 
because of inadequate LB sample size 
and unreliable TE and decompensated 
CHB patients. 


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No Low  


Overall risk of bias 


Overall indirectness/ lack of 
applicability 


High  


Low 


  Choice of threshold, 16% excluded 


 


Study reference: Gaia 2011 (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes  


 


No 


Low Patients were excluded if they had 
unsuccessful TE measurements (8% 
across all liver disease) or if the biopsy 
specimens were inadequate or 
diagnosis was uncertain (about 4%) 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Yes 


 


 


No 


Unclear Performed by trained operators, blind 
to liver histology but had access to 
medical records of the patients. 


 


Optimal cut off were chosen to 
maximise sensitivity, specificity and 
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Study reference: Gaia 2011 (TE) 


diagnostic accuracy. Not necessarily 
bias 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes  


 


Yes 


Low All specimens were analysed by 
pathologist blinded to results of LSM 
but not to the clinical/biochemical data. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


No 


 


Yes 


High  TE performed within 6 months of liver 
biopsy 


Overall risk of bias 


Overall indirectness/ lack of 
applicability 


High 


Low 


  Time between tests, lack of clarity 
about threshold 


 


Study reference: Kim 2010A (APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


No 


Low 


 


Only 1/565 patients excluded for 
unsuitable sample for biopsy 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  
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Study reference: Kim 2010A (APRI) 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


N/A 


Low 2x2 data not reported, only AUC 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low  


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


Low  Within the same day of liver biopsy. 


Overall risk of bias 


Overall indirectness /lack of 
applicability 


Low 


Low 


  Good study 


 


Study reference: Kim 2010B (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 


Yes 
(consecutive
) 


Unclear Patients included if they had 
undergone both liver biopsy and TE on 
the same day. Unclear how many 
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Study reference: Kim 2010B (TE) 


patients? No excluded.  8/391 excluded because of 
unreliable TE (5) or biopsy unsuitable 
for staging (3) 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 
N/A 


Unclear 2x2 results not reported 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 
Yes 


Low Single pathologist blinded to TE 
results. 
Specimen at least 1.5cm long. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 
Yes 


Low  Within 2 days between LSM and liver 
biopsy. 


Overall risk of bias 


Overall indirectness/lack of 
applicability 


Unclear 


Low 


  Patients excluded if didn’t have TE and 
liver biopsy on the same day 


 


Study reference: Kim 2009 (TE, APRI) 


Domain 1: patient selection  Yes/No/ Rating Additional comments 
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Study reference: Kim 2009 (TE, APRI) 


Unclear (Low, high, 
unclear)  


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


No 


Unclear Patients included if they had 
undergone both liver biopsy and TE. 
Unclear how many excluded.   


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


No 


High Optimal threshold chosen to maximise 
sensitivity and specificity 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Blinded to patients’ clinical history. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


 


Low  TE measured on the same day of liver 
biopsy. 


Optional domain: 
comparative accuracy 
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Study reference: Kim 2009 (TE, APRI) 


studies 


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


 


Low  


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No  Low  


Overall risk of bias 


Overall indirectness / lack of 
applicability 


Unclear (TE, TE+APRI) 


Low 


  Patients excluded if didn’t have TE and 
liver biopsy  


 


Study reference: Kim 2012B (Fibrotest, TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 
No 


Unclear Liver biopsy was performed to assess 
the severity of fibrosis and 
inflammation prior to treatment 


Some patients (number not stated) 
excluded because of inadequate liver 
biopsy size or unsuccessful TE 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Yes 
 


Low Reference standard carried out 
immediately after TE. Unclear about 
Fibrotest. 


Lack of applicability Are there concerns that the test technology, test No Low  
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Study reference: Kim 2012B (Fibrotest, TE) 


methods and interpretation do not match the 
question? 


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 
Yes 


Low Pathologist blinded to the patients’ 
clinical history 
Specimen at least 2.0cm long. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 
Yes 


Low Liver biopsy “immediately after” TE and 
FT 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


 


Low TE operator was blinded to the 
patients’ clinical and laboratory data 


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No  Low  


Overall risk of bias 


Overall indirectness/ lack of 
applicability 


Unclear  


Low 


  Unclear how many patients who were 
difficult to diagnose were excluded. 


 


Study reference: Lesmana 2011 (TE, APRI) 
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Study reference: Lesmana 2011 (TE, APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


Yes 


Low Apparently no missing patients from 
the analysis.   


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear Unclear Unclear whether exclusion of patients 
with signs of cirrhosis constituted lack 
of applicability 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


No 


Unclear Cut off values based on maximising the 
sum of sensitivity and specificity. Not 
necessarily risk of bias 


(% cirrhotic patients was small as 
patients with cirrhosis who already had 
clinical signs of cirrhosis was not 
included. The low number of patients in 
F4 category may skew data distribution 
and may contribute to the low cut off 
points of TE). 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Unclear 


Unclear Performed by senior pathologist, 
blinded to patients’ clinical history. Did 
not specify if he/she was aware of 
results of the index tests. 


Adequate specimen at least 1.5cm and 
5 portal systems.  


Lack of applicability Are there concerns that the target condition as 
defined by the reference standard does not match 


No Low  
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Study reference: Lesmana 2011 (TE, APRI) 


the question? 


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


 


Low TE measurements were performed on 
the same day with liver biopsy. 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


Unclear 


 


Yes 


 


Unclear Unclear when blood markers were 
taken. 


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No Low  


Overall risk of bias 


Overall indirectness / lack of 
applicability 


Unclear 


Unclear 


  Unclear whether blinded 


Unclear whether exclusion of patients 
with signs of cirrhosis constituted lack 
of applicability 


 


Study reference: Liu 2011 (APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


No 


 


No 


High Patients with liver biopsy and records 
in the histology lab database were 
included. They were excluded if 
insufficient liver tissue or absence of 
serum markers 
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Study reference: Liu 2011 (APRI) 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear Unclear Histology lab database 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


Unclear 


Unclear Optimal cut off used  


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Single pathologist blinded to clinical 
information 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes  


 


Yes 


 


Low  Within one week of liver biopsy 


Overall risk of bias 


Overal indirectness /lack of 
applicability 


Very high 


Unclear applicability 


  Selection bias – people from histology 
database, retrospective, some 
exclusions 


 
 


Study reference: Marcellin 2009A (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 


Additional comments 
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Study reference: Marcellin 2009A (TE) 


unclear)  


 Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


 


No 


Unclear Only results of TE obtained with ≥7 
successful acquisitions and success 
rate of ≥50% were considered reliable. 
14 had non-reliable TE and 15 had 
non-interpretable liver biopsy; 173/202 
(85%) were analysed 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low 8 of the 173 patients had alcohol intake 
>40g/d, 2 had HDV coinfection and 11 
had HIV coinfection. 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


No 


Unclear Optimal cut off values were based on 
maximising the sum of sensitivity and 
specificity, or maximising the 
diagnostic accuracy. Not necessarily 
risk of bias 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low Index test was carried out adequately. 


 


LSM with success rate of ≥50% was 
considered reliable.  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Liver tissue sample = <10portal tracts 
are excluded. 


All biopsy specimens were analysed by 
two experienced pathologists blinded 
to the results of LSM and clinical data. 


Fibrosis stage was assessed 
independently on each histological 
section by both pathologists. 


 


Study found no significant difference 
between the two pathologists. 
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Study reference: Marcellin 2009A (TE) 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


 


Low 


 


 


 


TE was performed within 3 months of 
liver biopsy; although 93% of patients 
had liver biopsy and LSM within the 
same day or the day after.  


 


 


Overall risk of bias 


Overall lack of 
applicability/indirectness 


Unclear 


Low  


  15% patients excluded from the 
analysis. 


 


Study reference: Myers 2003 (Fibrotest, Actitest) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


No 


 


No 


High Prospective patients 42/223 were 
enrolled according to individual 
physician practice  (because 
measurement of these markers are not 
routine)  


Majority of patients were retrospective: 
selection bias – patients selected on 
the basis of the availability of stored 
serum) 


9% (n=19) had HDV coinfection. 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Unclear 


 


Low Several fixed thresholds were 
investigated. Not necessarily biased 
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Study reference: Myers 2003 (Fibrotest, Actitest) 


Did the study pre-specify the threshold for a 
positive result? 


 


No 


 


 


 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Single blinded pathologist analysed the 
biopsies. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes  


 


Unclear Up to 6 months between serum sample 
and liver biopsy (95% were within 3 
months of biopsy) 


All included patients analysed 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


 


Low  


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No Low  
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Study reference: Myers 2003 (Fibrotest, Actitest) 


Overall risk of bias 


Overall lack of 
applicability/indirectness 


Very high 


Low 


  Selection bias and time between 
measurements and possible lack of 
blinding 


 


Study reference: Myers 2010B (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Unclear 


 


No 


Low 3.4% excluded for inadequate biopsy 
and 2.7% for failure of TE  


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low 4 hepatology centres in Canada 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


Yes 


Low Based on max. sum of sensitivity and 
specificity and results also given for 
standard thresholds. 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Local pathologist analysed specimens 
blinded to TE results. 


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


No Low  


Domain 4: Flow and timing     
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Study reference: Myers 2010B (TE) 


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


No 


 


Yes 


High  Up to 6 months (median 18 days) 


9/68 (13%) excluded from the analysis  


Overall risk of bias 


Overall indirectness/ lack of 
applicability 


High  


Low 


  Interval between tests 


 


Study reference: Poynard 2009 (Fibrotest, Actitest) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


No 


 


No 


High Patients were originally randomised 
into a RCT based on pre-specified 
selection criteria and only those with 
paired serum-biopsy tests were 
included in this subsequent 
retrospective study (462/695). Included 
patients reported to be similar to the 
overall population. 


 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Yes 


 


 


Yes 


Low  Blindly assessed  


Used standard thresholds 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No  Low  


Domain 3: reference 
standard 
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Study reference: Poynard 2009 (Fibrotest, Actitest) 


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Unclear 


Unclear Liver specimens evaluated by 
independent histopathologist who was 
blinded to patients’ treatment 
assignments or the timing of liver 
biopsy. 


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


No Low   


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


 


Low Interval between serum and biopsy = 
<180 days (6 months). 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes  


Low  


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No  Low   


Overall risk of bias 


Overall indirectness /lack of 
applicability 


High  


Low 


  Retrospective, selected patients 


 
 


Study reference: Raftopoulos 2012 (Fibrotest, APRI) 


Domain 1: patient selection  Yes/No/ Rating 
(Low, high, 


Additional comments 
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Study reference: Raftopoulos 2012 (Fibrotest, APRI) 


Unclear unclear)  


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


 


No 


Low Reason for liver biopsy not stated 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear Unclear Tertiary referral centre 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


Yes 


Unclear 


 


 


 


Optimal cut off values were chosen 
based on a max. sum of sensitivity and 
specificity; but results also given for 
previously published cutoffs 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low Both TE and APRI 


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low 


 


 


Liver biopsy is the gold standard for 
detecting liver fibrosis/cirrhosis 


Histopathologists were blinded to other 
data. 


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


No Low  


Domain 4: Flow and timing     


       Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


Low 


 


 


 


Biochemical markers assessed at the 
time of the liver biopsy. Mean time 
between biopsy and serum collection 
of 0.8 (SD 1.5) months 


Some missing data, not sure of reason 
(33/179 – 18% - missing) 
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Study reference: Raftopoulos 2012 (Fibrotest, APRI) 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


Low 


 


 


 


Partly – not all patients received the 
index test (18% missing data) 


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No Low  


Overall risk of bias 


Overall indirectness/lack of 
applicability 


High (FT,APRI) 


Unclear 


  Unclear if blinded, 18% missing data 


Unclear if tertiary referral centre is 
generalizable  


 


Study reference: Sebastiani 2007 (Fibrotest, APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


 


No 


Unclear 7.3% with HDV coinfection 


Patients with biopsy samples shorter 
than 1.5cm were excluded; the number 
was not stated 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


Unclear 


Unclear Unclear threshold for fibrotest (but 
stated to be those of the original 
reports) 


Pre-specified threshold for APRI 
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Study reference: Sebastiani 2007 (Fibrotest, APRI) 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Single pathologist blinded to clinical 
data. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


Low  Fasting serum samples obtained and 
measured on the day of liver biopsy. 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


 


Low  


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


no Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


Low Lab data within 4 months f liver biopsy 
was used. 
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Study reference: Sebastiani 2007 (Fibrotest, APRI) 


 


Overall risk of bias 


 


Overall indirectness/lack of 
applicability 


Unclear (Fibrotest) 


Unclear (APRI) 


Low 


  Unclear if many ‘difficult to diagnose’ 
patients were excluded 


 


Study reference: Sebastiani 2011 (Fibrotest, APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


 


Unclear 


Low  


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


Yes 


Unclear Pre-specified thresholds 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Local pathologist blinded to clinical 
data. 


Lack of applicability Are there concerns that the target condition as No Low  
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Study reference: Sebastiani 2011 (Fibrotest, APRI) 


defined by the reference standard does not match 
the question? 


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


Low  Fasting serum samples obtained and 
measured on the day of liver biopsy. 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


 


Low  


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


no Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


 


Low  


Overall risk of bias 


 


Overall indirectness/lack of 
applicability 


Unclear (Fibrotest) 


Unclear (APRI) 


Low 


  Unclear blinding 


 


Study reference: Seto 2011 (APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 


Additional comments 
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Study reference: Seto 2011 (APRI) 


unclear)  


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Unclear 


 


Unclear 


High Training and validation groups. 


Retrospective analysis from a trial – 
enrolled based on prespecified 
selection criteria and randomised into 2 
drug arms. Patients included if had all 
the 12 clinical parameters –unclear 
how many excluded 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear  Unclear   


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear  


 


Yes 


Unclear Standard values used 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Knodell/Ishak 


 


Single pathologist blinded to lab data. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes  


 


Yes 


 


Low Lab parameters obtained at the time of 
liver biopsy  


Patients with liver biopsy were included 
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Study reference: Seto 2011 (APRI) 


Overall risk of bias 


Overall indirectness/lack of 
applicability 


High 


Low 


  Risk of selection bias, patients only 
included if they had 12 clinical 
parameters 


 
 
  


Study reference: Shin 2008 (APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 


 


No 


High Training and validation groups. 


73/337 (22%) excluded because 
biopsy specimens had fewer than 6 
portal fields 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


Unclear 


Unclear Standard cut-offs included, so probably 
benefit of the doubt 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Single blinded pathologist 


Lack of applicability Are there concerns that the target condition as 
defined by the reference standard does not match 


No Low  
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Study reference: Shin 2008 (APRI) 


the question? 


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Unclear 


 


Yes 


 


Unclear  73 patients excluded from the analysis 
because biopsy specimens had <6 
portal fields. 


Overall risk of bias 


Overall indirectness/ lack of 
applicability 


High 


Low 


  Excluded patients 22% (selection bias) 


 


Study reference: Verveer 2012 (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


No 


High Patients excluded if they had unreliable 
TE measurements 50/435 (11%), or if 
they had inadequate biopsies 133/435 
(31%) and 11 had missing data 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Yes 


 


 


No 


Unclear TE assessment performed before liver 
biopsy. 


Threshold on basis of Youden index 
and minimum of 90% sensitivity – not 
necessarily biased 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No  Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify Yes Low Not stated whether  
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Study reference: Verveer 2012 (TE) 


the target condition? 


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


 


Unclear 


Adequate LB = at least 2cm with >12 
portal tracts.2 heptologists were 
blinded 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Unclear 


 


Yes 


 


Unclear Conducted during the same session  


Overall risk of bias 


Overall indirectness/lack of 
applicability 


High 


Low 


  Selection of patients – 31% excluded 
because no biopsy available 


 


Study reference: Vigano 2011A (TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


Yes mainly 


Low Training group and validation group 
(overall cohort was reported). 


3% excluded from the analysis 
because of unreliable TE results 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Yes 


 


 


No 


High TE assessment performed by 3 
experienced hepatologists who were 
blinded to clinical, biochemical and 
histological data. 


Confirmatory threshold (with specificity 
>90% and LR+ ≥10; exclusion 
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Study reference: Vigano 2011A (TE) 


threshold (with sensitivity >90% and 
LR-≤0.1) 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No  Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Liver biopsy was carried out by 2 
experienced hepatologists and results 
were read by a pathologist blind to TE 
and clinical data. 


Adequate LB = at least 2cm with >12 
portal tracts. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Unclear 


 


Yes 


 


Unclear 3% excluded from the analysis  


Overall risk of bias 


Overall indirecness/lack of 
applicability 


High 


Low 


  Selection of threshold, but not 
necessarily always risk of bias (i.e. not 
for AUC) 


 
 
 


Study reference: Wai 2006 (APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients Yes 
(consecutive


Unclear Training and validation group 
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Study reference: Wai 2006 (APRI) 


enrolled? 


Did the study include “difficult” to diagnose 
patients? 


) 


Unclear 


Patients who had had a liver biopsy 
were included; retrospective analysis 


 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear  Unclear Unclear why patients had a biopsy 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear  


 


 


N/A 


 


Unclear  


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Reviewed by one pathologist, blinded 
to the clinical characteristics of the 
patients. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


No 


 


Yes 


High Lab results performed up to 4 months 
before liver biopsy were used. 


159 patients excluded because of prior 
or concurrent treatment (pop. is 
treatment naïve)  


Overall risk of bias 


Overall indirectness / lack of 
applicability 


Very high 


Low 


  Retrospective analysis, time between 
tests 
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Study reference: Wong 2010 (TE, APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Unclear 


 


Not stated 


Unclear Training and validation groups 


 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear Unclear Patients with serum ALT above 5 x 
ULN were excluded 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


No 


High Appeared to be prespecified for one 
cutoff. However, an algorithm based on 
different thresholds for different ALT 
levels was used. 


No details about APRI 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Blinded to patients’ clinical data. 


 


Adequate of liver specimen >1.5cm 
and at least 6 portal tracts. 


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


No Low  
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Study reference: Wong 2010 (TE, APRI) 


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


Low  TE performed within 1 week of liver 
biopsy 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


Unclear 


 


Yes 


 


 


Unclear APRI gave few details 


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No Low  


Overall risk of bias 


 


Overall indirectness/ lack of 
applicability 


High (TE) 


High (APRI) 


Low 


  Use of algorithm for TE with potentially 
biased thresholds 


 


Study reference: Wu 2010A (APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients  
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


Unclear 


Unclear Retrospective analysis. Reason for 
liver biopsy unclear 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  
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Study reference: Wu 2010A (APRI) 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


Yes 


Unclear  


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Unclear 


 


Unclear 


High Blinding not stated in the study 


Details on measurement of liver biopsy 
not clear in the study. 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


 


 


Low  Serum sample and LB obtained at 
admission. 


Overall risk of bias 


Overall indirectness / lack of 
applicability 


Very high 


Low 


  Retrospective analysis, no details on 
blinding, reference standard 
measurement unclear 


 


Study reference: Yilmaz 2011 (APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, 
high, 
unclear)  


Additional comments 
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Study reference: Yilmaz 2011 (APRI) 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Unclear 


 


Unclear 


Unclear  Retrospective study – all patients had 
liver biopsy but unclear how selected 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear Unclear Uncertain about whether the patients 
were treatment naïve or if they were 
receiving treatment between reference 
standard and index test. 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


No 


Unclear Optimal cut off point chosen from the 
ROC curve 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Pathologist blinded to patients’ details 
and clinical data. 


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


Yes High Fibrosis F1-4 vs. no fibrosis (usually 
defined as at least F2. 


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Unclear 


 


Yes 


 


Unclear   


Overall risk of bias 


Overall indirectness/ lack of 


Very High 


High  


  Retrospective, may be selection bias, 
incorrect target condition (F1-4 versus 
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Study reference: Yilmaz 2011 (APRI) 


applicability F0) 


 


Study reference: Zhang 2008 (APRI) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


Unclear 


Low Unclear why patients had biopsy 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


yes 


Low  


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low Reference standard completed first 


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


No  Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


 


Yes 


Low  Serum samples within 2 weeks after 
live biopsy 
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Study reference: Zhang 2008 (APRI) 


Did all patients receive a reference standard?  


Yes 


Overall risk of bias 


Overall indirectness / lack of 
applicability 


Low 


Low 


   


 
 
 


Study reference: Zhu 2011 (APRI, TE) 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 
(consecutive
) 


 


Assumed no 


 Unclear For TE test: the median LSM with IQR 
>30% median values were excluded 
from analysis; 146/175 (83%) included 
in the analysis – reasons not stated 
explicitly.  Same proportion for APRI 
test 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


No Low  


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Yes 


 


 


No 


unclear for 
TE; low for 
APRI 


 


 


 


Operators were blinded and there were 
two independent trained operators for 
TE. Unclear if blinding for APRI 


Optimal cut off values were chosen for 
TE based on a max. sum of sensitivity 
and specificity; standard threshold for 
APRI. Not necessarily bias 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low Both TE and APRI applicable 


Domain 3: reference 
standard 
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Study reference: Zhu 2011 (APRI, TE) 


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes 


 


Yes 


Low 


 


 


Liver biopsy is the gold standard for 
detecting liver fibrosis/cirrhosis 


Pathologist was blinded to other data 
and reference standard conducted first 


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


No Low  


Domain 4: Flow and timing     


       Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Yes 


 


Yes 


Low 


 


 


 


LSM – two sets of measurement within 
24 hours of liver biopsy 


APRI – clinical parameters measured 
within 7 days of liver biopsy 


Only 83% analysed 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


Low 


 


 


 


 


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No Low  


Overall risk of bias 


Overall lack of 
applicability/indirectness 


Unclear (TE,APRI) 


Low (TE, APRI) 


  Depends if 17% ‘difficult to diagnose 
patients’ is important 
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CHILDREN 


Study reference: Sokucu 2010 (Fibrotest, Actitest) CHILDREN 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


Yes 


 


Yes 


Low Small sample size (N=25) 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Unclear Unclear All had vertically transmitted HBV 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Yes 


 


 


Yes  


 


Low FT analyses performed independently 
of the histological analyses and analyst 
was unaware of the histological data 


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Yes  


 


Yes 


Low Analysed by a single-blinded 
pathologist (all samples were 
adequate, >5 portal tracts) 


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


No Low  


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index Unclear Unclear  
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Study reference: Sokucu 2010 (Fibrotest, Actitest) CHILDREN 


test and reference standard? 


Did all patients receive a reference standard? 


 


Yes 


 


Optional domain: 
comparative accuracy 
studies 


    


Risk of bias Did all patients undergo all index tests or were the 
index tests appropriately randomised amongst the 
patients? 


Were index tests conducted within a short time 
interval? 


Are index test results unaffected when undertaken 
together on the same patient? 


Yes 


 


 


Yes 


 


Yes 


Low  


Lack of applicability Are there concerns that this study (both patients 
and test methods) does not match the question? 


No Low  


Overall risk of bias 


Overall indirectness/ lack of 
applicability 


Low 


Unclear 


  Only limitation was small size (n=25) 


Unclear if representative group 


 
 


Study reference: McGoogan 2010 (APRI)   CHILDREN 


Domain 1: patient selection  Yes/No/ 
Unclear 


Rating 
(Low, high, 
unclear)  


Additional comments 


Risk of bias Was a consecutive or random sample of patients 
enrolled? 


Did the study include “difficult” to diagnose 
patients? 


No 


 


No 


High Small sample size (HBV N=11); data 
selected from databases 


Patients with complete data were 
included. 


Lack of applicability  Are there concerns that the included patient and 
setting do not match the question? 


Yes High Diagnostic accuracy data (except AUC) 
were reported for HBV and HCV mixed 
populations (69% HCV).  


Uncertain whether HCV and HBV 
patient characteristics were different 
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Study reference: McGoogan 2010 (APRI)   CHILDREN 


(Details of baseline characteristics 
inadequate 


Domain 2: index test     


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


Did the study pre-specify the threshold for a 
positive result? 


Unclear 


 


 


Yes 


Unclear  


Lack of applicability Are there concerns that the test technology, test 
methods and interpretation do not match the 
question? 


No Low  


Domain 3: reference 
standard 


    


Risk of bias Is the reference standard likely to correctly classify 
the target condition? 


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


Unclear 


 


Unclear 


 


 


Unclear 6 patients had a dictated pathology 
report that did not assign a METAVIR 
score, In those cases, one investigator 
blinded to the patients’ historical data, 
used the elements of the report to 
assign a METAVIR score range. 


 


intra-interobserver variability of 
pathologists examining biopsy 
samples. No consideration of 
inflammatory activity.  


 


Domain 4: Flow and timing     


Risk of bias Was there an appropriate interval between index 
test and reference standard? 


Did all patients receive a reference standard? 


Unclear 


 


Yes 


Unclear  Laboratory data within 4 months of  
biopsy were used 


Overall risk of bias 


Overall applicability 


Very high 


Indirect 


  Selection of patients, unclear blinding, 
time between tests 


Mainly Hepatitis C patients for 
sensitivity and specificity 
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N.2 Monitoring 
 
   


Study identification  


Chu 2007; Predictive factors for reactivation of hepatitis B following hepatitis B 
e Antigen seroconversion in chronic hepatitis B  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


 


Yes No Unclear 


 Overall – low risk of bias    


 


Study identification  


Feld et al. Hepatitis B virus DNA prediction rules for hepatitis B e antigen-negative chronic hepatitis B. Hepatology. 2007; 46:1057-1070 
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Study identification  


Feld et al. Hepatitis B virus DNA prediction rules for hepatitis B e antigen-negative chronic hepatitis B. Hepatology. 2007; 46:1057-1070 


  Circle one option for each question Additional comments/notes 


1.1 The study sample represents the population of 
interest with regard to key characteristics, 
sufficient to limit potential bias to the results  


Yes No Unclear Source of sample stated. 


Inclusion/exclusion criteria stated. 


N lost to F/U stated with reasons. 


1.2 Loss to follow-up is unrelated to key 
characteristics (that is, the study data 
adequately represent the sample), sufficient to 
limit potential bias 


Yes No Unclear 3 refused to participate; 3 started antiviral 
therapy after initial study visit; 8 did not 
return for F/U after their first visit. 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to 
limit potential bias 


Yes No Unclear HBV DNA measured by PCR assay, Roche 
(accurate range of 500-200000 copies/mL) 


1.4 The outcome of interest is adequately 
measured in study participants, sufficient to 
limit bias 


Yes No Unclear ALT elevation (>40IU/L) – adequately 
measured. 


 


1.5 Important potential confounders are 
appropriately accounted for, limiting potential 
bias with respect to the prognostic factor of 
interest  


Yes No Unclear Adjusted for HBV DNA threshold of 
10,000copies/mL.  


1.6 The statistical analysis is appropriate for the 
design of the study, limiting potential for the 
presentation of invalid results 


Yes No Unclear Kaplan-Meier and Cox regression analyses 
(time to event). 


 Overall risk of bias: HIGH     


 


Study identification  


Kumar et al. Spontaneous increases in alanine aminotransferase levels in asymptomatic chronic hepatitis B virus-infected patients. 
Gastroenterology. 2009; 136:1272-1280 


  Circle one option for each question Additional comments/notes 


1.1 The study sample represents the population of 
interest with regard to key characteristics, 
sufficient to limit potential bias to the results  


Yes No Unclear Source of sample stated. 


Inclusion/exclusion criteria stated. 


 


1.2 Loss to follow-up is unrelated to key Yes No Unclear No loss to follow up. 
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Study identification  


Kumar et al. Spontaneous increases in alanine aminotransferase levels in asymptomatic chronic hepatitis B virus-infected patients. 
Gastroenterology. 2009; 136:1272-1280 


characteristics (that is, the study data 
adequately represent the sample), sufficient to 
limit potential bias 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to 
limit potential bias 


Yes No Unclear ALT measured adequately. 


1.4 The outcome of interest is adequately 
measured in study participants, sufficient to 
limit bias 


Yes No Unclear ALT flare clearly defined. 


1.5 Important potential confounders are 
appropriately accounted for, limiting potential 
bias with respect to the prognostic factor of 
interest  


Yes No Unclear  


1.6 The statistical analysis is appropriate for the 
design of the study, limiting potential for the 
presentation of invalid results 


Yes No Unclear  


 Overall risk of bias: LOW     


 


Study identification  


Moucari 2009; Early Serum HbsAg Drop: A Strong Predictor of Sustained 
Virological Response to Pegylated Interferon Alfa-2a in HbeAg negative 
patients 


  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to Yes No Unclear 
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Study identification  


Moucari 2009; Early Serum HbsAg Drop: A Strong Predictor of Sustained 
Virological Response to Pegylated Interferon Alfa-2a in HbeAg negative 
patients 


  


key characteristics, sufficient to limit potential bias to the results  


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 
 


Study identification  


Fried 2008; HbeAg and Hepatitis B Virus DNA as Outcome Predictors During 
Therapy with Peginterferon Alfa-2a for HbeAg –Positive Chronic Hepatitis B  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study Yes No Unclear 
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Study identification  


Fried 2008; HbeAg and Hepatitis B Virus DNA as Outcome Predictors During 
Therapy with Peginterferon Alfa-2a for HbeAg –Positive Chronic Hepatitis B  


data adequately represent the sample), sufficient to limit potential 
bias 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 
 


Study identification  


Janssen 1994; Measurement of HbsAg to monitor hepatitis B viral replication in 
patients on a-interferon treatment 


  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study Yes No Unclear 
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Study identification  


Janssen 1994; Measurement of HbsAg to monitor hepatitis B viral replication in 
patients on a-interferon treatment 


  


participants, sufficient to limit potential bias 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


# Overall risk of bias unclear    


 
 
 


Study identification  


Heijink 2000; Interferon-a therapy in chronic hepatits B: early monitoring of 
hepatits B e antigen may help to decide whether to stop or to prolong therapy 


  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 
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Study identification  


Heijink 2000; Interferon-a therapy in chronic hepatits B: early monitoring of 
hepatits B e antigen may help to decide whether to stop or to prolong therapy 


  


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest 
(outcome: response at 16 week standard interferon treatment) 


Yes No Unclear 


 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  
(outcome: response at 32 week prolonged interferon treatment) 


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results  (outcome: 
response at 16 week standard interferon treatment) 


Yes No Unclear 


 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results (outcome: 
response at 32 week prolonged interferon treatment) 


Yes No Unclear 


 Overall: low risk of bias for the outcome of response at 16 week 
standard interferon treatment 


 


Overall: high risk of bias for the outcome of response at 32 week 
prolonged interferon treatment 


 


   


 
 


Study identification  


Perillo 1993; Monitoring of Antiviral Therapy with Quantitative Evaluation  of 
HbeAg: A comparison with HBV DNA Testing  


Guideline topic: Hepatitis B  Review question no: 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? 
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Study identification  


Perillo 1993; Monitoring of Antiviral Therapy with Quantitative Evaluation  of 
HbeAg: A comparison with HBV DNA Testing  


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 
 
 
 


Study identification  


Rijcborst 2010; Early On-Treatment Prediction of Response to Peginterferon 
Alfa-2a for HbeAg –Negative Chronic Hepatitis B Using HbsAg and HBV DNA 
levels  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  
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Study identification  


Rijcborst 2010; Early On-Treatment Prediction of Response to Peginterferon 
Alfa-2a for HbeAg –Negative Chronic Hepatitis B Using HbsAg and HBV DNA 
levels  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall unclear risk of bias    


 
 


Study identification  


Baltayiannis; Interferon-a therapy in HbeAg-negative chronic hepatitis B: a long 
term prospective study from north-western Greece 


  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to Yes No Unclear 
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Study identification  


Baltayiannis; Interferon-a therapy in HbeAg-negative chronic hepatitis B: a long 
term prospective study from north-western Greece 


  


key characteristics, sufficient to limit potential bias to the results  


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall low risk of bias    


 
 


Study identification  


Kim et al. Clinical outcomes of chronic hepatitis B patients with persistently detectable serum hepatitis B DNA during lamivudine therapy. 
Journal of Gastroenterology and Hepatology. 2007; 22:1220-1225 


  Additional comments 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Recruitment method unclear 


Mixed population of HBeAg (+) and (-) 


Inclusion/exclusion clearly defined. 


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear No loss to follow up 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear HBV DNA measured using solution-
hybridisation assay kit (lower limit of detection 
= 2.83 x 105 copies/mL) 


1.4 The outcome of interest is adequately measured in Ye No Unclear Viral breakthrough clearly defined. 
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Study identification  


Kim et al. Clinical outcomes of chronic hepatitis B patients with persistently detectable serum hepatitis B DNA during lamivudine therapy. 
Journal of Gastroenterology and Hepatology. 2007; 22:1220-1225 


study participants, sufficient to limit bias s 


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 
the prognostic factor of interest  


Ye
s 


No Unclear  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear Kaplan-meier method and log rank test – to 
calculate cumulative rates of outcomes. 


 Overall risk of bias: HIGH     


 


Study identification  


Wang et al. Stringent cessation criterion results in better durability of lamivudine treatment: a prospective clinical study in hepatitis B e 
antigen-positive chronic hepatitis B patients. Journal of Viral Hepatitis. 2010; 17: 298-304 


  Additional comments 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Recruitment method unclear 


Adequate sample size 


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear Loss to follow up reasons not given. 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear HBV DNA measured by real time PCR 


1.4 The outcome of interest is adequately measured in 
study participants, sufficient to limit bias 


Ye
s 


No Unclear Relapse definition was clearly described.  


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 
the prognostic factor of interest  


Ye
s 


No Unclear  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear Kaplan-meier method and log rank test – to 
calculate cumulative rates of outcomes. 
Confounders included in the multivariate 
model not give by paper. 
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Study identification  


Wang et al. Stringent cessation criterion results in better durability of lamivudine treatment: a prospective clinical study in hepatitis B e 
antigen-positive chronic hepatitis B patients. Journal of Viral Hepatitis. 2010; 17: 298-304 


 Overall risk of bias: HIGH     


 


Study identification  


Gramenzi et al. Serum hepatitis B surface antigen monitoring in long-term lamivudine-treated hepatitis Bvirus patients. Journal of Viral 
Hepatitis. 2011; 18:e468-e474 


  Additional comments 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Small sample size 


Retrospective study (from a trial) 


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear  


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear Quantitative HBsAg and HBV DNA 


1.4 The outcome of interest is adequately measured in 
study participants, sufficient to limit bias 


Ye
s 


No Unclear Virologic breakthrough  


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 
the prognostic factor of interest  


Ye
s 


No Unclear  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear  


 Overall risk of bias: HIGH     


 
 


Study identification  


Jaroszewicz et al. HBsAg decrease and serum interferon-inducible protein-10 levels as predictive markers for HBsAg loss during treatment 
with nucleoside/nucleotide analogues. Antiviral Therapy. 2011; 16: 915-924 


     Additional comments 
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Study identification  


Jaroszewicz et al. HBsAg decrease and serum interferon-inducible protein-10 levels as predictive markers for HBsAg loss during treatment 
with nucleoside/nucleotide analogues. Antiviral Therapy. 2011; 16: 915-924 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Patients were on different NUC treatments 
and mixed HBeAg status. 


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear  


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear Quantitative HBsAg 


1.4 The outcome of interest is adequately measured in 
study participants, sufficient to limit bias 


Ye
s 


No Unclear HBsAg clearance 


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 
the prognostic factor of interest  


Ye
s 


No Unclear  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear  


 Overall risk of bias: HIGH     


 
 
 


Study identification  


Thompson et al. Lamivudine resistance in patients with chronic hepatitis B: role of clinical and virological factors. Journal of Gastroenterology 
and Hepatology. 2007; 1078-1085 


     Additional comments 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Exclusion criteria not stated.  


Mixed HBeAg status. 


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear  
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Study identification  


Thompson et al. Lamivudine resistance in patients with chronic hepatitis B: role of clinical and virological factors. Journal of Gastroenterology 
and Hepatology. 2007; 1078-1085 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear HBV DNA 


1.4 The outcome of interest is adequately measured in 
study participants, sufficient to limit bias 


Ye
s 


No Unclear LAM resistance, an increase in viral load, with 
polymerase gene sequencing confirming LAM 
resistance 


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 
the prognostic factor of interest  


Ye
s 


No Unclear Multivariate analysis with adjustment factors 
stated in the paper.  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear Cox proportional hazard regression 


 Overall risk of bias: LOW     


 


Study identification  


Llop et al. Decrease in viral load at weeks 12 and 24 in patients with chronic hepatitis B treated with lamivudine or adefovir predicts virological 
response at week 48.Rev Esp Enferm Dig (Madrid). 2009; 101 (11):763-767 


     Additional comments 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Mixed HBeAg population (largely negative) 


 


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear No loss to F/U. Only patients with clinical data 
were included. 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear HBV DNA 


1.4 The outcome of interest is adequately measured in 
study participants, sufficient to limit bias 


Ye
s 


No Unclear Virologic response adequately defined. 


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 


Ye
s 


No Unclear  
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Study identification  


Llop et al. Decrease in viral load at weeks 12 and 24 in patients with chronic hepatitis B treated with lamivudine or adefovir predicts virological 
response at week 48.Rev Esp Enferm Dig (Madrid). 2009; 101 (11):763-767 


the prognostic factor of interest  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear  


 Overall risk of bias: HIGH     


 


Study identification  


Park et al. Monitoring of HBeAg levels may help to predict the outcomes of lamivudine therapy for HBeAg positive chronic hepatitis B. Journal 
of Viral Hepatitis. 2005; 12:216-221. 


     Additional comments 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Inclusion/exclusion adequately described.  


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear No loss to follow up. Retrospective cohort.  


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear qHBeAg levels 


1.4 The outcome of interest is adequately measured in 
study participants, sufficient to limit bias 


Ye
s 


No Unclear HBeAg seroconversion and viral breakthrough 
clearly defined. 


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 
the prognostic factor of interest  


Ye
s 


No Unclear  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear Multivariate cox regression was carried out. 
Confounders included in the final model not 
given. 


 Overall risk of bias: HIGH     
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Study identification  


Hsieh et al. Hepatitis B virus genotype B has an earlier emergence of lamivudine resistance than genotype C.Antiviral therapy. 2009; 14:1157-
1163 


     Additional comments 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Retrospective cohort. Small sample size. 


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear No loss to follow up.  


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear Genotype B and C 


1.4 The outcome of interest is adequately measured in 
study participants, sufficient to limit bias 


Ye
s 


No Unclear Lamivudine resistance – genotypic resistance 
analysis was only performed whenever a 
biochemical breakthrough occurred, which 
was usually preceded by a few months of viral 
breakthrough. HBV DNA was assayed only 
when clinically indicated. 


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 
the prognostic factor of interest  


Ye
s 


No Unclear  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear Multivariate logistic regression 


 Overall risk of bias: HIGH     


 


Study identification  


Franca et al. The emergence of YMDD mutants precedes biochemical flare by 19 weeks in lamivudine-treated chronic hepatitis B patients: an 
opportunity for therapy reevaluation. Braz J Med Biol Res. 2007; 40(12): 1605-1614 


     Additional comments 


1.1 The study sample represents the population of 
interest with regard to key characteristics, sufficient 
to limit potential bias to the results  


Ye
s 


No Unclear Small sample size. 
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Study identification  


Franca et al. The emergence of YMDD mutants precedes biochemical flare by 19 weeks in lamivudine-treated chronic hepatitis B patients: an 
opportunity for therapy reevaluation. Braz J Med Biol Res. 2007; 40(12): 1605-1614 


1.2 Loss to follow-up is unrelated to key characteristics 
(that is, the study data adequately represent the 
sample), sufficient to limit potential bias 


Ye
s 


No Unclear No loss to follow up.  


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to limit 
potential bias 


Ye
s 


No Unclear YMDD mutants 


1.4 The outcome of interest is adequately measured in 
study participants, sufficient to limit bias 


Ye
s 


No Unclear ALT flare 


1.5 Important potential confounders are appropriately 
accounted for, limiting potential bias with respect to 
the prognostic factor of interest  


Ye
s 


No Unclear  


1.6 The statistical analysis is appropriate for the design 
of the study, limiting potential for the presentation of 
invalid results 


Ye
s 


No Unclear Not multivariate analysis 


 Overall risk of bias: HIGH     


 


Study identification  


Lee 2011A; Correlation of Serum Hepatitis B Surface Antigen Level With 
Response to Entecavir in Naïve Patients With Chronic Hepatitis B 


  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 


Yes No Unclear 
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Study identification  


Lee 2011A; Correlation of Serum Hepatitis B Surface Antigen Level With 
Response to Entecavir in Naïve Patients With Chronic Hepatitis B 


  


bias 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest 
(virological response) 


Yes No Unclear 


 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest 
(serological response) 


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results (virological 
response) 


Yes No Unclear 


 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results (serological 
response) 


Yes No Unclear 


 Overall: low risk of bias for both outcomes (virological, serologcial 
response) 


 


   


 
 


Study identification  


Chon 2011; Partial virological response to entecavir in treatment-naïve patients 
with chronic hepatitis B 


  


Guideline topic: Hepatitis B  Review question no: 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 
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Study identification  


Chon 2011; Partial virological response to entecavir in treatment-naïve patients 
with chronic hepatitis B 


  


DNA) in people with chronic hepatitis B? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall unclear risk of bias    


 


Study identification 


Jung 2010A; Change in Serum Hepatitis B Surface Antigen Level and Its 
Clinical Significance in Treatment-naïve, Hepatitis B e Antigen- positive 
patients receiving entecavir   


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 
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Study identification 


Jung 2010A; Change in Serum Hepatitis B Surface Antigen Level and Its 
Clinical Significance in Treatment-naïve, Hepatitis B e Antigen- positive 
patients receiving entecavir   


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 


Study identification  


 Lee 2003; Quantitatve polymerase chain reaction assay for serum hepatits B 
virus DNA as a predictive factor for post-treatment relapse after lamivudine 
induced hepatitis B e antigen loss or seroconversion  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study Yes No Unclear 
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Study identification  


 Lee 2003; Quantitatve polymerase chain reaction assay for serum hepatits B 
virus DNA as a predictive factor for post-treatment relapse after lamivudine 
induced hepatitis B e antigen loss or seroconversion  


data adequately represent the sample), sufficient to limit potential 
bias 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 


Study identification  


 Lee 2002; Effect of virological response on post-treatment durability of 
lamivudine-induced HbeAg seroconversion  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 
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Study identification  


 Lee 2002; Effect of virological response on post-treatment durability of 
lamivudine-induced HbeAg seroconversion  


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 
 


Study identification  


 Wong 2004; Clinical course after stopping lamivudine in chronic hepatitis B 
patients with lamivudine-resistant mutants  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 
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Study identification  


 Wong 2004; Clinical course after stopping lamivudine in chronic hepatitis B 
patients with lamivudine-resistant mutants  


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 
 


Study identification  


 Nagata 1999; The role of HBV DNA quantitative PCR in monitoring the 
response to interferon treatment in chronic hepatitis B virus infection  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    
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Study identification  


 Arai 2012; Quantification of hepatitis B surface antigen can help predict 
spontaneous hepatitis B surface antigen seroclearance.  


Guideline topic: Hepatitis B  Review question no: 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? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 
 
 


Study identification  


 Chan 2011; Prediction of off-treatment response to lamivudine by serum 
hepatitis B surface antigen quantification in hepatitis B e antigen-negative 
patients.  


Guideline topic: Hepatitis B  Review question no: How frequently should monitoring tests be 
done to ascertain virological, serological and biochemical 
response and resolution of fibrosis (HBeAg and antibody, HBsAg 
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Study identification  


 Chan 2011; Prediction of off-treatment response to lamivudine by serum 
hepatitis B surface antigen quantification in hepatitis B e antigen-negative 
patients.  


and antibody and transient elastography) and resistance (HBV 
DNA) in people with chronic hepatitis B? 


Checklist completed by:  


  Circle one option for each question 


1.1 The study sample represents the population of interest with regard to 
key characteristics, sufficient to limit potential bias to the results  


Yes No Unclear 


1.2 Loss to follow-up is unrelated to key characteristics (that is, the study 
data adequately represent the sample), sufficient to limit potential 
bias 


Yes No Unclear 


1.3 The prognostic factor of interest is adequately measured in study 
participants, sufficient to limit potential bias 


Yes No Unclear 


1.4 The outcome of interest is adequately measured in study participants, 
sufficient to limit bias 


Yes No Unclear 


1.5 Important potential confounders are appropriately accounted for, 
limiting potential bias with respect to the prognostic factor of interest  


Yes No Unclear 


1.6 The statistical analysis is appropriate for the design of the study, 
limiting potential for the presentation of invalid results 


Yes No Unclear 


 Overall high risk of bias    


 
 
 
 
 
 


N.3 Surveillance 
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Study identification  


Kim DY, Han KH et al. Semiannual surveillance for hepatocellular carcinoma improved patient survival compared to annual surveillance 
(Korean experience). 2007 Hepatology; 46 (4) Suppl 1; 403A 


  Circle one option for each question Additional comments/notes 


1.1 The study sample represents the population of 
interest with regard to key characteristics, 
sufficient to limit potential bias to the results  


Yes No Unclear Source of sample stated. 


Inclusion/exclusion criteria stated. 


Retrospective study 


Mostly hep B patients (>70%) 


Inadequate information on patients 
characteristics 


1.2 Loss to follow-up is unrelated to key 
characteristics (that is, the study data 
adequately represent the sample), sufficient to 
limit potential bias 


Yes No Unclear Not applicable 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to 
limit potential bias 


Yes No Unclear 6 monthly or 12 monthly HCC surveillance 
using ultrasound and alpha fetoprotein.  


1.4 The outcome of interest is adequately 
measured in study participants, sufficient to 
limit bias 


Yes No Unclear Diagnosis of HCC unclear 


 


1.5 Important potential confounders are 
appropriately accounted for, limiting potential 
bias with respect to the prognostic factor of 
interest  


Yes No Unclear Not applicable 


1.6 The statistical analysis is appropriate for the 
design of the study, limiting potential for the 
presentation of invalid results 


Yes No Unclear Abstract – inadequate description of 
statistical analysis  


 Overall risk of bias: HIGH     


 
 


Study identification  


Santi V and Trevisani F et al. Semiannual surveillance is superior to annual surveillance for the detection of early hepatocellular carcinoma and 
patient survival. Journal of Hepatology. 2010; 53: 291-297 
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Study identification  


Santi V and Trevisani F et al. Semiannual surveillance is superior to annual surveillance for the detection of early hepatocellular carcinoma and 
patient survival. Journal of Hepatology. 2010; 53: 291-297 


  Circle one option for each question Additional comments/notes 


1.1 The study sample represents the population of 
interest with regard to key characteristics, 
sufficient to limit potential bias to the results  


Yes No Unclear Inclusion/exclusion criteria clearly described. 


Retrospective study 


9.1% HBV patients (indirect) 


1.2 Loss to follow-up is unrelated to key 
characteristics (that is, the study data 
adequately represent the sample), sufficient to 
limit potential bias 


Yes No Unclear Not applicable 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to 
limit potential bias 


Yes No Unclear 6 monthly or 12 monthly HCC surveillance 
using ultrasound with or without alpha 
fetoprotein.  


1.4 The outcome of interest is adequately 
measured in study participants, sufficient to 
limit bias 


Yes No Unclear  


1.5 Important potential confounders are 
appropriately accounted for, limiting potential 
bias with respect to the prognostic factor of 
interest  


Yes No Unclear  


1.6 The statistical analysis is appropriate for the 
design of the study, limiting potential for the 
presentation of invalid results 


Yes No Unclear  


 Other comments: selection bias – determined by the subjective choice of the interval. Doctors tend to shorten the interval in patients that are 
likely at high risk of HCC, this would result in an increased number of higher risk patients submitted to a 6 monthly surveillance.  


 Overall risk of bias: HIGH (Indirect)     


Study identification  


Wang JH and Chang KC et al. 2011. Hepatocellular carcinoma surveillance with 4 versus 12 months interval for patients with chronic viral hepatitis – a 
randomised community study 


  Circle one option for each question Additional comments/notes 


1.1 The study sample represents the population of 
interest with regard to key characteristics, 


Yes No Unclear Inclusion/exclusion criteria inadequately 
described. 
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Study identification  


Santi V and Trevisani F et al. Semiannual surveillance is superior to annual surveillance for the detection of early hepatocellular carcinoma and 
patient survival. Journal of Hepatology. 2010; 53: 291-297 


sufficient to limit potential bias to the results  Prospective study (abstract) 


Mixed HBV and HCV patients 


No information on patients characteristics 


1.2 Loss to follow-up is unrelated to key 
characteristics (that is, the study data 
adequately represent the sample), sufficient to 
limit potential bias 


Yes No Unclear Not applicable 


1.3 The prognostic factor of interest is adequately 
measured in study participants, sufficient to 
limit potential bias 


Yes No Unclear 4 monthly or 12 monthly HCC surveillance 
using ultrasound and alpha fetoprotein.  


1.4 The outcome of interest is adequately 
measured in study participants, sufficient to 
limit bias 


Yes No Unclear Diagnosis of HCC unclear (abstract) 


 


1.5 Important potential confounders are 
appropriately accounted for, limiting potential 
bias with respect to the prognostic factor of 
interest  


Yes No Unclear Not applicable 


1.6 The statistical analysis is appropriate for the 
design of the study, limiting potential for the 
presentation of invalid results 


Yes No Unclear Abstract – inadequate description of 
statistical analysis  


 Overall risk of bias: VERY HIGH  (Indirect)     
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Appendix O: Diagnostics – 2x2 tables  
 
 


O.1 Fibrotest 


O.1.1 Fibrosis 
Castera 2011 (threshold>0.48 - standard);  calculated from numbers of patients positive and 
negative on reference standard and sensitivity 61%) and specificity (81%) 


  
Ref standard 


 


  


Positive 
F2-F4 


Negative 
F0-F1 


 Index  positive 27 3 30 


test negative 17 13 30 


  
44 16 60 


Kim 2012B (threshold > 0.32 - optimal), calculated from numbers of patients positive and 
negative on reference standard and sensitivity (79.3%) and specificity (93.3%) 


  


Positive 
F2-F4 


Negative 
F0-F1 


 Index  positive 130 2 132 


test negative 34 28 62 


  
164 30 194 


Myers 2003, calculated from numbers of patients positive and negative on reference 
standard and sensitivities (54%) and specificities at each threshold 


  
positive negative 


 Index  >0.9 5 0 5 


test >0.8-0.9 6 1 7 


 
>0.6-0.8 10 9 19 


 
>0.4-0.6 12 20 32 


 
>0.2-0.4 21 41 62 


 
≤0.2 7 77 84 


  
61 148 209 


Poynard 2009 (threshold>0.48 - standard) 


  
Ref standard 


 


  
positive negative 


 Index  positive 112 90 202 


test negative 58 202 260 


  
170 292 462 


 
Raftopoulos 2012 (threshold 0.48); calculated from total number of patients, the number 
above the threshold and the positive and negative predictive values. 


  
positive negative 


 Index  positive 32 16 48 


test negative 25 72 97 


  57 88 145 


 
Raftopoulos 2012 (threshold according to the highest Youden index >0.37); calculated from 
total number of patients, the numbers above the thresholds and the positive and negative 
predictive values.    


  
positive negative 


 Index  positive 38 30 68 
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test negative 19 58 77 


  57 88 145 


Sebastiani 2007 (threshold≥ 0.48 (assumed) – standard cut-offs “as indicated in the original 
publications”); calculated from number with fibrosis and total number of patients, and 
sensitivity (80.8%) and specificity (90%) 


  
Ref Standard 


 


  
positive negative 


 Index  positive 61 3 64 


test negative 14 32 46 


  
75 35 110 


Sebastiani 2011 (threshold≥ 0.49); calculated from number with and without fibrosis and 
sensitivity (54.2%) and specificity (83.3%)   
NB the reported PPV (89%) and NPV (52.6%) don’t completely agree with those calculated 
from this 2x2 table (81.4 and 57.1% respectively) 


  
Ref Standard 


 


  
positive negative 


 Index  positive 79 18 97 


test negative 67 89 156 


  
146 107 253 


 


O.1.2 Cirrhosis 
Castera 2011 (threshold>0.74 – standard); calculated from numbers of patients positive and 
negative on reference standard and sensitivity (47%) and specificity (91%) 


  
positive negative 


 Index  positive 7 4 11 


test negative 8 41 49 


  
15 45 60 


 
Sebastiani 2007 (threshold>0.74 (assumed) – standard “as indicated in the original 
publications”; calculated from number with fibrosis and total number of patients, and 
sensitivity (55.6%) and specificity (96.3%) 


  
positive negative 


 Index  positive 12 3 15 


test negative 10 85 95 


  
22 88 110 


Raftopoulos 2012 (threshold 0.73 - standard); calculated from total number of patients, the 
number above the threshold and the positive and negative predictive values. 


  
positive negative 


 Index  positive 7 15 22 


test negative 2 121 123 


  9 136 145 


Raftopoulos 2012 (threshold according to the highest Youden index >0.63); calculated from 
total number of patients, the numbers above the thresholds and the positive and negative 
predictive values.    


 


 
Kim 2012B (threshold > 0.68 - optimal), calculated from numbers of patients positive and 
negative on reference standard and sensitivity (80.0%) and specificity (84.0%) 


  


Positive 
F4 


Negative 
F0-F3 


 Index  positive 60 19 79 


  
positive negative 


 Index  positive 7 25 32 


test negative 2 111 113 


  9 136 145 
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test negative 15 100 115 


  
75 119 194 


Sebastiani 2011 (threshold≥ 0.75); calculated from number with and without cirrhosis and 
sensitivity (42.1%) and specificity (91.4%).   
NB the reported PPV (76%) and NPV (86.4%) do not agree with this 2x2 table (51.4 and 
88.0% respectively) 


  
Ref Standard 


 


  
positive negative 


 Index  positive 19 18 37 


test negative 26 190 216 


  
45 208 253 


Myers 2003 and Poynard 2009 did not report on cirrhosis diagnosis. 
 


O.2 Transient elastography 


O.2.1 Fibrosis 
Cardoso 2012 (threshold > 7.2kPa - standard), taken from2x2 table in the paper 


  


Positive 
F2-F4 


Negative 
F0-F1 


 Index  positive 63 14 77 


test negative 22 103 125 


  
85 117 202 


Castera 2011 (threshold=>7.1kPa – optimal – c.f. Fibrotest in this study used at the standard 
cut-off); calculated from numbers of patients positive and negative on reference standard and 
sensitivity (68%) and specificity (63%) 


  
positive negative 


 Index  positive 30 6 36 


test negative 14 10 24 


  
44 16 60 


Gaia 2011 (threshold>7.2kPa – optimal diagnostic accuracy); calculated from the numbers 
positive and negative on the reference standard, and the sensitivity (61%) and specificity 
(72%) 


  
positive negative 


 Index  positive 23 9 32 


test negative 14 24 38 


  
37 33 70 


Kim 2012B (threshold > 8.8kPa: optimal cutoff), calculated from numbers of patients positive 
and negative on reference standard and sensitivity (78.0%) and specificity (86.7%) 


  


Positive 
F2-F4 


Negative 
F0-F1 


 Index  positive 128 4 132 


test negative 36 26 62 


  
164 30 194 


Lesmana 2011 (threshold>5.85kPa - optimal); calculated from the number of patients 
positive on the reference standard, the total number of patients and the sensitivity (60.3%) 
and the specificity (63.6%) 


  
positive negative 


 Index  positive 44 16 60 


test negative 29 28 57 


  
73 44 117 


Marcellin 2009 (threshold>7.2kPa  - optimal sensitivity+specificity); calculated from the 
numbers positive and negative on the reference standard, and the sensitivity (70%) and 
specificity (83%) 
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positive negative 


 Index  positive 61 15 76 


test negative 26 71 97 


  
87 86 173 


Myers 2010 (threshold>7.7kPa – optimal); calculated from the number positive on the 
reference standard, the total number of patients and the sensitivity (61%) and specificity 
(78%) 


  
positive negative 


 Index  positive 19 8 27 


test negative 12 29 41 


  
31 37 68 


Vigano 2011A (overall cohort); from table in the text 


  
positive negative 


 Index  >15 28 2 30 


test >10.1-15 35 3 38 


 
>5.1-10 64 69 133 


 
≤5  (3.4-5) 1 15 16 


  
128 89 217 


Vigano 2011A training cohort (threshold > 8.7kPa – optimal); calculated from numbers 
reported in the text. 


  


Positive 
F2-F4 


Negative 
F0-F1 


 Index  positive 42 5 47 


test negative 24 54 78 


  
66 59 125 


Zhu 2011 (threshold>7.9kPa – optimal); calculated from numbers positive and negative on 
the reference standard and the number of true negatives and the NPV. 


  
positive negative 


 Index  positive 73 9 82 


test negative 6 87 93 


  
79 96 175 


 
Chan 2009, Chen 2012 Kim 2009, Kim 2010B, Verveer 2012 and Wong 2010 did not report 
on fibrosis. 
 
 
 


O.2.2 Severe fibrosis 
Chan 2009 (threshold=6kPa) 


  
positive negative 


 Index  positive 75 52 127 


test negative 3 31 34 


  
78 83 161 


 
Chan 2009 (threshold=8.4kPa) 


  
positive negative 


 Index  positive 66 20 85 


test negative 12 63 76 


  
78 83 161 


 
Chan 2009 (threshold=11.3kPa) 


  
positive negative 


 Index  positive 43 4 47 


test negative 35 79 114 
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78 83 161 


 
Lesmana 2011 (threshold=7kPa) 


  
positive negative 


 Index  positive 18 17 36 


test negative 10 72 81 


  
28 89 117 


 
Cardoso 2012 (threshold > 8.1kPa - standard), taken from2x2 table in the paper 


  


Positive 
F3-F4 


Negative 
F0-F2 


 Index  positive 30 32 62 


test negative 4 136 140 


  
34 168 202 


 
 
Marcellin 2009 (threshold=8.9kPa) 


  
positive negative 


 Index  positive 37 20 56 


test negative 6 111 117 


  
43 130 173 


 
Marcellin 2009 (threshold=10.5kPa) 


  
positive negative 


 Index  positive 31 7 37 


test negative 12 124 136 


  
43 130 173 


 
Gaia 2011 (threshold=8.9kPa) 


  
positive negative 


 Index  positive 17 7 24 


test negative 9 37 46 


  
26 44 70 


 
Myers 2010 (threshold=10.3kPa) 


  
positive negative 


 Index  positive 6 11 17 


test negative 2 98 100 


  
8 109 117 


 
 
Wong 2010 training group (threshold=<6 for normal ALT group and <7.5 for elevated ALT 
group) 


  
positive negative 


 Index  positive 70 9 79 


test negative 4 12 16 


  
74 21 156 


 
Wong 2010 validation group (threshold=<6 for normal ALT group and <7.5 for elevated ALT 
group) 


  
positive negative 


 Index  positive 17 24 41 


test negative 4 37 41 


  
21 61 82 
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Wong 2010 training group (threshold=>9 for normal ALT group and >12 for elevated ALT 
group) 


  
positive negative 


 Index  positive 40 1 41 


test negative 34 81 115 


  
74 82 156 


 
Wong 2010 validation group (threshold=>9 for normal ALT group and >12 for elevated ALT 
group) 


  
positive negative 


 Index  positive 9 8 17 


test negative 12 53 65 


  
21 61 82 


 
 
 
Kim 2012B (threshold > 10.2kPa: optimal cutoff), calculated from numbers of patients 
positive and negative on reference standard and sensitivity (86.3%) and specificity (90.4%) 


  


Positive 
F3-F4 


Negative 
F0-F2 


 Index  positive 98 8 106 


test negative 16 72 88 


  
114 80 194 


 


O.2.3 Cirrhosis 
Cardoso 2012 (threshold > 11.0kPa - standard), taken from2x2 table in the paper 


  


Positive 
F3-F4 


Negative 
F0-F2 


 Index  positive 12 19 31 


test negative 4 167 171 


  
16 186 202 


Castera 2009 (threshold>9.6kPa – optimised cut-off); calculated from numbers of patients 
positive and negative on reference standard and sensitivity (87%) and specificity (80%) 


  
positive negative 


 Index  positive 13 9 22 


test negative 2 36 38 


  
15 45 60 


Castera 2009 (threshold>11.0kPa – standard cut-off); calculated from numbers of patients 
positive and negative on reference standard and sensitivity (73%) and specificity (87%) 


  
positive negative 


 Index  positive 11 6 17 


test negative 4 39 43 


  
15 45 60 


Chan 2009 (threshold=8.4kPa) 


  
positive negative 


 Index  positive 39 46 85 


test negative 1 75 76 


  
40 121 161 


Chan 2009 (threshold=9kPa) 


  
positive negative 


 Index  positive 39 30 69 


test negative 1 91 92 


  
40 121 161 


Chan 2009 (threshold=13.4kPa) 
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positive negative 


 Index  positive 24 8 32 


test negative 16 113 129 


  
40 121 161 


 
 
Chen 2012 (threshold>10.4kPa – optimal likelihood ratio); calculated from numbers positive 
and negative on reference standard and text reporting the numbers of false negatives and 
test negatives; this did not agree with the calculated sensitivity and specificity. 


  
positive negative 


 Index  positive 70 70 140 


test negative 4 171 175 


  
74 241 315 


Chen 2012 (threshold>22.3kPa) 


  
positive negative 


 Index  positive 22 7 29 


test negative 52 234 286 


  
74 241 315 


Gaia 2011 (threshold>10.6kPa – optimal diagnostic accuracy); calculated from the numbers 
positive and negative on the reference standard, and the sensitivity (48%) and specificity 
(87%) 


  
positive negative 


 Index  positive 11 6 17 


test negative 11 42 53 


  
22 48 70 


Kim 2009 (threshold>10.1kPa – optimal, maximising the sum of sensitivity and specificity); 
calculated from numbers positive and negative on the index test, number of true positives 
and sensitivity (76.1%) and specificity (81.0%) 


  
positive negative 


 Index  positive 51 12 63 


test negative 16 51 67 


  
67 63 130 


Kim 2012B (threshold > 14.1kPa: optimal cutoff), calculated from numbers of patients 
positive and negative on reference standard and sensitivity (84.0%) and specificity (84.9%) 


  


Positive 
F4 


Negative 
F0-F3 


 Index  positive 63 18 81 


test negative 12 101 113 


  
75 119 194 


Marcellin 2009 (threshold>11kPa - optimal sensitivity+specificity); calculated from the 
numbers positive and negative on the reference standard, and the sensitivity (93%) and 
specificity (87%)) 


  
positive negative 


 Index  positive 13 21 34 


test negative 1 138 139 


  
14 159 173 


 
Marcellin 2009 (threshold>18.2kPa – optimal, based on diagnostic accuracy); calculated from 
the numbers positive and negative on the reference standard, and the sensitivity (57%) and 
specificity (97%) 


  
positive negative 


 Index  positive 8 5 13 


test negative 6 154 160 


  
14 159 173 
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Myers 2010 (threshold>11.1kPa – optimal cut-off); calculated from the number positive on 
the reference standard, the total number of patients and the sensitivity (100%) and specificity 
(92%) 


  
positive negative 


 Index  positive 3 5 8 


test negative 0 60 60 


  
3 65 68 


Vigano2011A training cohort (threshold >9.4kPa – optimal); calculated from numbers given in 
the text. 


  


Positive 
F4 


Negative 
F0-F3 


 Index  positive 20 19 39 


test negative 0 86 86 


  
20 105 125 


Zhu 2011 (threshold≥13.8kPa - optimal); from 2x2 table in the paper 


  
positive negative 


 Index  positive 27 13 40 


test negative 2 133 135 


  
29 146 175 


Lesmana 2011 and Verveer 2012 did not report on cirrhosis. 


O.3 APRI  


O.3.1 Fibrosis 
Castera 2011 inactive carriers and HBeAg negative CHB; calculated from numbers of 
patients positive and negative on reference standard and sensitivity and specificity. 


 


Lesmana 2011 (threshold>0.235 - optimal); calculated from the number of patients positive 
on the reference standard, the total number of patients and the sensitivity (64.4%) and the 
specificity (70.5%). 


  
positive negative 


 Index  positive 47 13 60 


test negative 26 31 57 


  
73 44 117 


Liu 2011 (threshold>0.3 – optimal threshold); calculated from the numbers positive and 
negative on the reference standard, and the sensitivity (69.3%) and specificity (71.7%) 


  
positive negative 


 Index  positive 149 115 264 


test negative 66 293 359 


  
215 408 623 


Raftopoulos 2012 (thresholds 0.5 and 1.5); calculated from total number of patients, the 
numbers above the thresholds and the positive and negative predictive values. 


  
positive negative 


 Index  >1.5 17 2 19 


test >0.5-1.5 31 28 59 


 
<0.5 13 55 68 


  61 85 146 


 


  
positive negative 


 Index  ≥1.5 6 0 6 


test >0.5-1.5 21 6 27 


 
<0.5 17 10 27 


  
44 16 60 
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Raftopoulos 2012 (threshold according to the highest Youden index >0.55; calculated from 
total number of patients, the numbers above the thresholds and the positive and negative 
predictive values. 


  
positive negative 


 Index  positive 43 25 68 


test negative 18 60 78 


  61 85 146 


Sebastiani 2007; calculated from numbers with fibrosis and total number of patients, and 
sensitivities and specificities 


  
positive negative 


 Index  >1.5 20 2 22 


test >0.5-1.5 33 3 36 


 
<0.5 22 30 52 


  
75 35 110 


Sebastiani 2011 (threshold>1.5 – standard; calculated from number with and without fibrosis, 
and sensitivity (36.9%) and specificity (98%) 


  
positive negative 


 Index  positive 54 2 56 


test negative 92 105 197 


  
146 107 253 


Seto 2011; calculated from numbers with fibrosis and total number of patients, and 
sensitivities and specificities. Classification of ”significant fibrosis” was F3 or more on the 
Ishak Fibrosis score. 


 
 
 
Shin 2008 ; calculated from numbers of 
patients positive and negative on the 
reference standard, and the sensitivities 


and specificities reported at various thresholds 


  
positive negative 


 Index  >2.0 83 14 97 


test >1.5-2.0 23 6 29 


 
>1.4-1.5 5 1 6 


 
>1.0-1.4 12 20 32 


 
>0.5-1.0 14 40 54 


 
≤0.5 4 42 46 


  
141 123 264 


Wu 2010; calculated from numbers of patients positive and negative on reference standard; 
numbers of patients  and sensitivities and specificities. 


  
positive negative 


 Index  >1.5 15 9 24 


test >0.5-1.5 12 21 33 


 
<0.5 5 16 21 


  
32 46 78 


Zhang 2008 (threshold>1.5), calculated from numbers of patients positive and negative on 
the reference standard and sensitivity (44.7%) and specificity (84.3%) 


  
positive negative 


 Index  positive 36 9 45 


test negative 44 48 92 


  
80 57 137 


Zhu 2010 (threshold>0.5 – optimal – maximum sensitivity and specificity); calculated from 
numbers positive and negative on the reference standard and the number of true negatives 
and the NPV. 


  
positive negative 


 


  
positive negative 


 Index  >1.5 14 10 24 


test >0.5-1.5 28 39 67 


 
<0.5 5 33 38 


  
47 82 129 
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Index  positive 70 16 8662 


test negative 9 80 89 


  
79 96 175 


 
Chen 2012, Kim 2010A, Wai 2006, Wong 2010 and Yilmaz 2011 did not report on fibrosis. 


O.3.2 Severe fibrosis 
Lesmana 2011 (threshold>0.27 - optimal); calculated from the number of patients positive on 
the reference standard, the total number of patients and the sensitivity (72.4%) and the 
specificity (71.6%). 


  
positive negative 


 Index  positive 20 25 46 


test negative 8 64 71 


  
28 89 117 


O.3.3 Cirrhosis 
Castera 2011 (threshold>1.0); calculated from numbers of patients positive and negative on 
reference standard and assuming sensitivity and specificity are given for >1.0 threshold and 
not <1.0 as stated (47% and 80% respectively) 


  
positive negative 


 Index ≥2.0 2 2 4 


test  >1.0-2.0 5 7 12 


 
≤ 1.0 8 36 44 


  
15 45 60 


Raftopoulos 2012 (threshold 1.0  - standard); calculated from total number of patients, the 
number above the threshold and the positive and negative predictive values (plus some trial 
and error to match the sensitivity and specificitiy. 


  
positive negative 


 Index  positive 8 26 33 


test negative 4 109 113 


  12 134 146 


Raftopoulos 2012 (threshold according to the highest Youden index >0.81); calculated from 
total number of patients, the numbers above the thresholds and the positive and negative 
predictive values.    


 
 
 
 
 


Sebastiani 2007 (threshold=2.0) 


  
positive negative 


 Index  positive 9 13 22 


test negative 13 75 88 


  
22 88 110 


Sebastiani 2011 (threshold≥ 2.0); calculated from number with and without cirrhosis, and 
sensitivity (20.6%) and specificity (83.6%).   
NB the reported PPV (16.7%) and NPV (77.9%) do not agree completely with this 2x2 table 
(20.9 and 82.9% respectively) 


  
Ref Standard 


 


  
positive negative 


 Index  positive 9 34 43 


test negative 36 174 210 


  
45 208 253 


Zhu 2011 (threshold≥1.0 - optimal); from 2X2 table in the paper 


  
positive negative 


 Index  positive 9 34 43 


test negative 3 100 103 


  12 134 146 
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positive negative 


 Index  positive 22 45 67 


test negative 7 101 108 


  
29 146 175 


 
Chen 2012 and Kim 2010A did not report 2x2 data for APRI;  Lesmana 2011 and Liu 2011, 
Seto 2011, Shin 2008, Wai 2006, Wong 2010,Wu 2010 and Zhang 2008 did not report on 
cirrhosis 
 


O.4 Transient elastography + APRI 


O.4.1 Fibrosis     
Lesmana 2011 (threshold APRI 0.235 and TE 5.85kPa); calculated from the number of 
patients positive on the reference standard, the total number of patients and the sensitivity 
(67.1%) and the specificity (61.4%). 


  
positive negative 


 Index  positive 49 17 66 


test negative 24 27 51 


  
73 44 117 


 


O.4.2 Severe fibrosis 
Lesmana 2011  


  
positive negative 


 Index  positive 20 25 46 


test negative 8 64 71 


  
28 89 117 


 


O.5 Actitest 


O.5.1 Necroinflammatory activity 
Poynard (threshold=0.52) 


  
positive negative 


 Index  positive 261 35 296 


test negative 113 53 166 


  
374 88 462 
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