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Comments from Novartis Pharmaceuticals UK Ltd on the Appraisal 
Consultation Document for the Single Technology Appraisal of 

telbivudine for the treatment of chronic hepatitis B 

 

 
Thank you for the invitation to comment on the above ACD and accompanying 
documents.  We do not believe that the Appraisal Committee has taken into 
account all relevance evidence in its conclusion that telbivudine would not be a 
cost-effective use of NHS resources for the treatment of chronic hepatitis B.  
We note that the Evidence Review Group (ERG) has identified a number of 
concerns which have informed this decision which broadly fall under two 
categories: the clinical data and its relevance (Section A); and the health 
economic modelling (Section B).  We address each of these in turn, below.  In 
addition, we comment on the proposal to review this guidance in February 2009 
(Section C). 
 
 
Section A:  Clinical Data 
 
 
Section 3.6 of the ACD summarises the comments of the ERG and expert 
advisors regarding the results of the GLOBE trial.  Novartis’ main concerns 
regarding these comments are summarised below and then presented in detail.  
 

1. The GLOBE trial is the largest ever trial in Hepatitis B, based on accepted 
endpoints, and the only trial to provide an analysis in a true intention to 
treat population.  Consequently, the results are of clinical significance.   

2. The rationale for calculating an absolute difference of only 2 percentage 
points is flawed. 

3. The virological breakthrough at two years under telbivudine treatment is 
not unduly high compared to other drugs in this class and it is assumed 
that the comments relate only to a comparison with entecavir. 

4. Clarity is provided over the power of the study for analysis of 
subpopulations 
i) Subgroup defined by race 
ii) Subgroup defined by elevated ALT 

5. The HBeAg positive and HBeAg negative cohorts were analysed 
separately, according to pre-defined criteria and, therefore, neither is 
influenced by the results of the other. 

6. Both histological and biochemical markers are relevant to the treatment 
decision. 
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1.  The GLOBE trial is the largest ever trial in Hepatitis B,  based on 
accepted endpoints, and the only trial to provide an analysis in a true 
intention to treat population at 2 years.  Consequently, the results are of 
clinical significance.   
 
The ERG acknowledged the statistical significance of the GLOBE results but 
questioned their clinical significance.  The relevance of the outcomes assessed 
in this trial to the clinical benefits experienced by patients was discussed in 
section 5.9.1 of the original submission. 

5.9.1 Provide a brief statement of the relevance of the evidence base to the 
decision problem. Include a discussion of the relevance of the outcomes 
assessed in clinical trials to the clinical benefits experienced by patients 
in practice. 
“The evidence from the pivotal study, GLOBE [45], demonstrates the 
significant benefits of telbivudine on the key outcomes of interest in the 
treatment of CHB.  
Chronic hepatitis B is a lifelong condition with serious clinical 
consequences that evolve over many years.  Active disease progression 
ultimately leads to liver inflammation with associated morbidity, cirrhosis, 
decompensated liver failure, hepatocellular carcinoma and death.  Few of 
these sequelae are appropriate for study in the setting of clinical trials, 
and indeed data from studies exceeding 5 years duration are rare.  
Therefore interventional trials invariably rely on surrogate endpoints  (e.g. 
viral DNA levels; seroconversion)  together with more direct evidence of 
disease activity and progression, namely ALT elevation, histologic 
evidence of inflammation and fibrosis.  The correlation of both surrogate 
and direct measures with disease progression and outcomes has been 
determined in long-term observational studies with conclusive results [46, 
47]. Thus HBV DNA is widely accepted as a surrogate for disease 
activity and an elevated viral load as a predictor of acute inflammation, 
progressive liver pathology and the consequent risks of fibrosis, cirrhosis 
and hepatocellular carcinoma.  
In summary, although the incidence of serious complications of CHB was 
low in the 2 year GLOBE study itself, the endpoints that were evaluated 
in the trial are internationally recognised as valid predictors of clinical 
outcome.” 

 
In common with all other trials of therapeutic agents in CHB, the duration of 
treatment and follow-up are not sufficient to detect a measurable effect on the 
ultimate consequences of HBV infection, namely: cirrhosis of the liver, 
decompensated liver failure and hepatocellular carcinoma. Therefore, in order 
to evaluate responses to treatment, indicators of disease activity and 
progression are measured as surrogate markers:  Liver histopathology; HBV 
DNA as a measure of viral load and replication; HBsAg and HBeAg/Ab to detect 
seroconversion and serum transaminase levels as a biochemical marker of liver 
inflammation and damage. 
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These endpoints are all recognised indicators of clinical disease widely used in 
therapeutic trials in CHB and are the self-same disease markers employed in 
the assessment of clinical and economic effectiveness of Peginterferon alpha-
2a and adefovir dipivoxil in the earlier NICE guidance on Chronic Hepatitis B 
(Shepherd et al 2006; TA 96).  
The application of these endpoints, either singly or as a composite, for the 
independent analysis of HBeAg-positive and -negative populations in the 
GLOBE trial is entirely appropriate and the results are clinically relevant.  
 
In addition, GLOBE is the largest clinical trial of therapeutic agents in chronic 
hepatitis B conducted to date and remains the only study of CHB treatment that 
provides full ITT population analysis at 2 years. GLOBE was adequately 
powered for the analysis of both HBeAg-positive and HBeAg-negative patients 
as discrete groups, or as a single population provided certain criteria were met 
for pooling the data. It compared telbivudine against lamivudine.  This was the 
standard-of-care nucleoside agent available at the time of study design (2002) 
and remains the most commonly prescribed first line agent in the UK and 
across Europe.  The outcomes measured were in keeping with former and 
current treatment guidelines (e.g. AASLD, APASL and EASL)   
 
Compared with any other pivotal clinical trial in CHB the GLOBE study was 
performed to a high standard, unrivalled in terms of size, design, integrity and 
statistical rigour up to 2 years ITT analysis.  We therefore believe that it is very 
clinically relevant to UK patients.  
 
2.  The rationale for calculating an absolute difference of only 2 
percentage points is flawed. 
 
 
The ERG noted that the clinical significance of the differences between 
treatments was uncertain, observing that:  “When the proportion of patients who 
discontinued treatment due to disease progression or lack of efficacy (0.8% 
versus 2.6% for telbivudine and lamivudine respectively) were considered in the 
analysis of the trial outcomes, there is an absolute difference of only about 2 
percentage points for telbivudine over lamivudine.” 
 
Although an explanation of the calculation was not provided, the small absolute 
difference of 2% appears to represent the difference in the proportion of 
patients discontinuing treatment for reasons of disease progression or lack of 
efficacy. From Figure 4 in our submission (p33) these numbers would be 6/680 
(0.88%) for telbivudine and 18/687 (2.6%) for lamivudine, yielding a difference 
of approximately 2% between the treatment groups, based on observations in a 
total of 24 patients.   
Analysis of this specific group of patients was neither envisaged nor included in 
the study plan and does not provide robust information of relevance to the 
decision problem.  Patients in this subgroup already classify as treatment 
failures within the current analysis which also incorporates the other 1343 
patients of the ITT population.  
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Consequently, the statement from the ERG appears to suggest that a 
comparison of the proportions of patients who discontinued drug due to 
treatment failure (i.e. disease progression or lack of efficacy) will provide a more 
meaningful assessment of clinical benefit than the endpoints assessed in the 
present analysis.  In response, we would contest this approach since it based 
on a total of 24 patients (6 telbivudine:  18 lamivudine), whereas the current 
analysis is based in the ITT population of 1376 patients and already includes 
the 24 patients mentioned above (as failures). Therefore, the results as 
presented in the original submission, provide a comprehensive analysis of the 
data.  
  
 
3.  The virological breakthrough at two years under telbivudine treatment 
is not unduly high compared to other drugs in this class and it is assumed 
that the comments relate only to a comparison with entecavir. 
 
 
 
This statement is drawn from the ERG report. Under section 3.3.1.6, the degree 
of viral rebound seen at 2 years with telbivudine was, in the opinion of the 
ERG’s expert advisor, “unacceptably high”.  This opinion was reiterated in the 
summary (3.4), where the ERG’s clinical advisor stressed that a virological 
breakthrough of 28.6% [for telbivudine] at two years was unacceptably high at a 
clinical level. However, these statements were made without giving any terms of 
reference for the comparison. 
  
The report did not further qualify these observations by reference to any 
hypothetical or documented “acceptable” upper limit for the incidence of viral 
rebound, nor did it cite data for any drug delivering a reduced and acceptable 
breakthrough rate after two years’ treatment. Therefore, in the absence of 
definitive information on the point of reference, it is assumed that viral rebound 
rates for telbivudine were compared with those reported for entecavir 
monotherapy or for experimental strategies using combinations of antiviral 
drugs. The following paragraphs describe the limited data available to compare 
viral breakthrough on telbivudine and entecavir monotherapies.  RCT data 
comparing combination therapies are even more scarce and beyond the 
scope/remit of this STA. 
 
Virological breakthrough or rebound is an issue of key interest to clinical 
specialists since it potentially limits treatment options. Yet, the clinical 
consequences of viral rebound have not been systematically studied in terms of 
consequent patient morbidity and mortality  
 
Any comparison of virological breakthrough rates for entecavir and telbivudine 
is confounded by the absence of RCT trial data directly comparing these two 
drugs. It should be stressed that comparisons of data taken from different trials 
should be treated with caution, and interpreted with full appreciation of the 
similarities and differences in trial design, particularly in terms of the duration of 
treatment and composition of the populations at time of analysis.   
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The pivotal entecavir trials 022 and 027 identified in our original submission 
(Table 12 p 56), shared similar designs, populations, endpoints and comparator 
with the GLOBE trial for the first year of treatment only. The common features 
and differences have been described in our original submission (5.6 
Characteristics of the RCTs).  Given the similarities of the trials and the 
common definition for virological rebound it seems permissible to compare the 
breakthrough rates in entecavir and telbivudine treated patients at 48 weeks of 
treatment (Table 1).   
 
Chang et al (2006) reported virologic rebound in 2% (6/354) of HBeAg-positive 
entecavir-treated CHB patients versus 18% (63/355) of the lamivudine-treated 
patients during the first year of treatment. Lai et al (2006) reported virologic 
rebound in 2% (5/325) of the HBeAg negative entecavir-treated patients versus 
8% (25/313) of the lamivudine-treated patients by week 48.  
 
In the GLOBE trial, virological breakthrough occurred in 3.4% (15/438) of 
HBeAg-positive patients and 2.1% (4/192) of HBeAg-negative patients receiving 
telbivudine, compared to 10.4% (46/442) and 8.5% (16/187) respectively in the 
lamivudine groups, experienced virologic breakthrough.  
 
 
 
 
Table 1: Summary of virological breakthrough results at 48 weeks in the 
pivotal entecavir and telbivudine studies 
 
HBeAg positive patients Chang et al 2006 

Study 022 
GLOBE  

NV-02B-007 
 Entecavir Lamivudine Telbivudine Lamivudine
 n=354 N=355 n=458 n=463 
Virologic breakthrough at 
Week 48 
“1 log above nadir” 
 

6 (2%) 68 (18%) 27 (6%) 71 (15%) 

HBeAg negative patients 
 

Lai et al 2006 
Study 027 

GLOBE 
NV-02B-007 

 Entecavir Lamivudine Telbivudine Lamivudine
 n=325 N=313 n=222 n=224 
Virologic breakthrough at 
Week 48 
“1 log above nadir” 
 

5 (2%) 25 (8%) 5 (2%) 28 (13%) 

  
 
At one year, the incidence of virological rebound in the HbeAg-positive patients 
treated with telbivudine (6%) and entecavir (2%) are similar, differing by only a 
few percentage points while the HbeAg-negative patient groups exhibited 
identical breakthrough rates at 2%. Virological rebound rates on lamivudine 
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were similar across trials for the HbeAg-positive (15-18%) and HbeAg-negative 
patients (8-13%), confirming the comparability/consistency of the study designs 
and methodology.  Based on analyses of ITT populations, the few percentage 
points difference is unlikely to be of clinical relevance. 
 
Any meaningful comparison of virological breakthrough results for telbivudine 
and entecavir beyond 1 year would be confounded by fundamental differences 
in study design.  On completion of 52-weeks therapy in entecavir studies 022 
and 027 patients either stopped therapy or continued blinded treatment 
according to protocol defined patient management criteria. Only patients who 
showed an intermediate ”response” were allowed to continue in the second year 
of the study, while ”responders” and ”non-responders” discontinued treatment.  
Thus, 31% of the entecavir group in the HbeAg-positive study (study 022) and 
85% of the entecavir group in the HbeAg-negative study (study 027) were 
discontinued from further treatment in year 2.  Since the definition for  ”non 
responders” was based on the degree of HBV DNA suppression observed at 48 
weeks, the effect of this process was to discontinue entecavir in that group of 
patients who had shown inadequate viral suppression in the first year (i.e. the 
group that are at greatest risk of virological breakthrough). Thus, the credibility 
of entecavir data for virological breakthrough at 2 years is compromised by the 
bias inherent in this selection procedure 
 
 
In contrast,  in the telbivudine study (GLOBE 007) there were no protocol 
defined criteria prohibiting entry to the second year of treatment. Over the 2 
year study period, no patients discontinued telbivudine for disease progression 
and only 6/680 patients discontinued for lack of efficacy. The GLOBE study, 
therefore, provides a true indication of virological breakthrough in the ITT 
population at 1 and 2 years of treatment. 
 
The 2 year results of GLOBE indicate virological breakthrough in the HbeAg-
positive cohort as 28.6% (131/458) and 45.5% (211/463) for telbivudine and 
lamivudine respectively. In the HbeAg-negative cohort,  breakthrough rates at 2 
years were 12.2% (27/222) and 30.4% (68/224) for telbivudine and lamivudine, 
respectively. 
  
Notwithstanding the flaws in the rebound data for entecavir, Gish et al (2007) 
have reported a total of 13 patients from entecavir study 022 (HbeAg-positive) 
who experienced virological rebound over the 2 years of treatment in a selected 
subgroup of the original population. Discounting the 6 breakthroughs in year 1, 
this indicates an additional 7/243 (3%) in year 2 of treatment.  Cumulative 
virological breakthrough for the lamivudine group (n=164) maintained on 
therapy into year 2 was not reported in this paper.  No published report has 
been found for the 2 year results from the HbeAg-negative trial (027) in which 
only 15% of patients continued entecavir treatment into the second year. 
 
Referring to the limitations of their data at 2 years, the authors commented ” 
After week 52, it is not possible to provide an assessment in which all patients 
who originally started treatment are accounted for at a single time point under 
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uniform treatment conditions. Therefore, the results from this study cannot be 
compared directly with other studies that evaluate continuous treatment in all 
patients through 2 years…” Gish et al 2007. 
 
Given the similarities in reported virological breakthrough rates at one year for 
telbivudine and entecavir in the randomised trials and the lack of complete 2 
year data for entecavir, it is extremely difficult to draw conclusions regarding the 
long term comparative rates of virological breakthrough and resistance. 
 
 
4.  Clarity is provided over the power of the study for analysis of 
subpopulations 
 
In several sections of the ACD, concerns are raised over the statistical integrity 
of the study and, in particular, the power of the study to detect differences in 
several subgroups presented in the MS.  Summarised in 3.6, these subgroups 
include patients defined by race and serum ALT levels.  The following 
paragraphs are to clarify the planned sample sizes, the criteria for stratification, 
and the definitions of populations defined by ALT level, and to address any 
misunderstanding over pre-planned and post hoc populations and analyses.  
 
Statistical design and power calculations:   
The GLOBE study was designed with the statistical power to detect the pre-
defined efficacy parameters in both the HBeAg-positive and HBeAg-negative 
patients when analysed as separate groups (Table 2). Patients were stratified 
on HBeAg status at the time of randomisation to ensure balanced distribution to 
the treatment arms.   
Table 2. Power Calculations for Efficacy Parameters 
Parameter   Population* Response Rate       Significance  Power** 
       LdT Lam  Level 
 
Therapeutic Response at 1 Yr  All 55% 50%  0.00093 in NI 99%                                  

at 2 Yr            All 65% 50%  0.00093 in S  92%                           
at 1 Yr  E- 55% 50%  0.043 in NI  98%  

        at 1 Yr  E+ 55% 50%  0.043 in NI  99% 
                                       at 2 Yr  E- 65% 50%  0.043 in S            82% 
          at 2 Yr  E+ 65% 50%  0.043 in S    93% 
 
Histologic Response     at 1 Yr  All 50% 50%   0.00093 in NI 92% 
      E+    0.043 in NI  94% 

                                                 E-    0.043 in NI  84% 
 
Virologic Response     at 1 Yr  E+ 30% 23%     0.05 in NI  99% 
                                    at 2 Yr  E+ 60% 40%     0.05 in S  99% 
 
 
Composite Serologic Resp. at 1 Yr E- 55% 50%      0.05 in NI  98% 
Composite Serologic Resp. at 2 Yr E- 65% 48%     0.05 in S  91% 
NI=non-inferiority;   S=superiority 
*Assuming 700 HBeAg-positive patients and 500 HBeAg-negative patients and 1,200 in total number of patients 
**Assuming 7% and 10% dropout rates at 1 and 2 year accordingly and 20% missing in histologic data. 
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The study design was intended to demonstrate effects in both HBeAg positive 
and HBeAg negative subpopulations or in the pooled population, if trends in the 
subpopulations warranted pooling. The primary end point was assessed using a 
three-step method:  
First, both HBeAg subpopulations were analysed separately with an alpha-level 
of 0.04 (95.68% confidence interval). If both subpopulations met the non-
inferiority criteria (i.e., if confidence intervals for the treatment difference 
exceeded –15%), treatments would be compared for superiority within each 
subpopulation.  
If statistical significance was not established within both HBeAg subpopulations, 
a statistical test for interaction between the treatment group and HBeAg 
subpopulations was planned, with significance defined at the alpha level of 0.15.  
If no significant interaction was revealed within each patient subpopulation, a 
pooled statistical analysis for the overall patient population would be performed 
using an alpha-level of 0.000933.  
 
The primary endpoint of therapeutic response and the key secondary efficacy 
endpoint of histologic response, both at Week 52, were analysed using the 3-
step statistical procedure (as outlined above) to control for the overall type I 
error. For both HBeAg-positive and HBeAg-negative patients, both therapeutic 
response and histologic response met the non-inferiority criteria at Week 52. 
Within the 3-step procedure, non-inferiority can therefore be claimed for HBeAg-
positive and HBeAg-negative patients without performing a pooled analysis. 
However, the analysis results also showed a stronger treatment effect in 
HBeAg-positive patients (superiority) than HBeAg-negative (non-inferiority) for 
both the therapeutic response and histologic response, which showed a 
statistically significant treatment and HBeAg status interaction [P=0.0315]. 
 
4 i) Subgroup defined by race 
The GLOBE study was not prospectively powered to detect treatment 
differences in racial subgroups. Analyses conducted were only performed at an 
exploratory level. The tables of outcomes in racial subgroups were included in 
our Submission (MS table 3 and 4) as part of section 5.3.6 (Critical appraisal of 
relevant RCTs) in response to the question “How do the included RCT 
participants compare with patients that are likely to receive the intervention in 
the UK“.  The data were included in anticipation of questions regarding the 
racial mix and its applicability to patients within the UK enabling the ERG to 
consider and acknowledge the GLOBE study population as representative of 
CHB patients in the UK. 
 
 
4 ii) Subgroups defined by serum ALT level 
 
Serum alanine transaminase (ALT) is a biochemical marker of inflammatory 
liver damage. Raised ALT levels usually mirror exacerbations of viral hepatitis 
and, when combined with other clinical features, are a consideration in the 
decision to commence treatment. In the GLOBE study, ALT ranges or 
thresholds were specified at entry to the study (1.3-10 x ULN) as a basis for 
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stratification (< or > 2.5 x ULN), as a measure of efficacy (normalisation,=<1 x 
ULN) and to define a treatment eligible subpopulation for exploratory efficacy 
analysis (>2 x ULN).  In addition, the clinical data selected to populate the 
models for the cost effectiveness evaluation were from the subgroup of patients 
with elevated ALT drawn from the GLOBE study.  
Poor definition and lack of clarity in the original submission has led to 
misunderstandings and misgivings on behalf of the ERG, the appraisal 
committee and the specialist advisors regarding the composition of ALT 
subgroups and the probity of the analyses.  This section seeks to clarify and 
dispel these misunderstandings. 
 
Patients in the GLOBE study were prospectively stratified at randomisation: 
firstly according to HBeAg status (positive or negative) and secondly according 
to serum ALT levels (above or below  2.5 x ULN), in order to ensure even 
distribution between treatment groups (Table 3). The ALT level used for 
stratification was based on the serum sample collected at the screening visit 
(i.e. pre randomisation pre treatment).   
 
Table 3: Stratification of Overall ITT, EE and Safety Populations Based on HBeAg 
Status and ALT levels – All Randomised Patients 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Although ALT normalisation formed a part of the composite primary endpoint for 
the study, it was not considered a key secondary efficacy parameter and was 
not included in the power calculations for the GLOBE study.  
 
The submission also presented data for a group of patients identified as the 
‘interferon eligible’ population.  This comprised a subset of the HBeAg positive 
ITT population with  screening ALT >2 x ULN.  Although not initially defined in 
the study protocol or considered in power calculations, this population was 
defined in the Statistical Analysis Plan (SAP)  prior to database lock and 
includes all patients in the ITT populations whose ALT value at the screening 
visit was ≥2.0 x ULN. This subpopulation was to be used to derive analyses of 
key efficacy parameters that allowed comparisons to historical results from 
interferon treatment, which typically required patients to have pre-treatment ALT 
levels ≥2.0 x ULN. This “interferon-eligible” population also corresponds to the 
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patient population recommended for treatment under current APASL guidelines 
and is consistent with the AASLD guidelines and EASL guidelines (The EASL 
Jury 2003; Liaw, et al 2005; Lok and McMahon 2007). 
 
Although the results for this subgroup were tested for statistical significance 
(Table 4 below and Table 7 of the MS), it should be noted that these analyses 
generally lacked adequate power and are not adjusted for multiple 
comparisons. Therefore, the results of the treatment comparison in this 
subgroup analysis should be considered exploratory. 
 
Table 4: Key efficacy outcomes in ITT/ mITT HBeAg-positive patients with 
screening ALT ≥2 x ULN  - “interferon eligible” population (all at week 104 except 
histologic response at week 52) 

 Telbivudine- 
numbers of 
patients/all 
patients (%) 

Lamivudine- 
numbers of 
patients/all 
patients (%) 

% difference 
(telbivudine 

v 
lamivudine) 

P value* 

Therapeutic response  212/320 (66.3) 163/317 (51.4) 14.9 0.0001 

HBV DNA mean 
reduction (SE) and 
mean difference – log10 
copies/ml** 

-5.80 (0.18) -4.75 (0.18) -1.05 0.0001 

HBV DNA PCR negative 194/320 (60.6) 130/317 (41.0) 19.6 <0.0001 

Histologic response 213/308 (69.2) 183/301 (60.8) 8.4 0.0281 

HBeAg seroconversion 109/301 (36.2) 85/305 (27.9) 8.3 0.0268 

ALT normalisation 225/313 (71.9) 195/312 (62.5) 8.6 0.0118 

Virologic breakthrough 
(>1 log above nadir’) 86/320 (26.9) 136/317 (42.9) -16.0 <0.0001 

* Percentages and p values calculated using Mantel-Haenszel weighted estimates 

** Least squares mean 

 
Uncertainty about the definitions and composition of the ALT subgroup appear 
to be central to the appraisal committee’s reservations about the clinical 
effectiveness of telbivudine. At several points in the ERG report, concern was 
raised over apparent discrepancies in the numbers of patients comprising the 
“interferon eligible” population,  whether the subgroup represented 64% or 70% 
of the total HBeAg positive ITT population, its power to detect treatment 
differences and its undefined characteristics (ERG report: 3.1.3 p29; 3.1.4 p31; 
3.1.5 p32; 3.2 p34; 3.3.1.8 p39; 4.3.1 Tab 6; 4.4.1.2.1 p58, p59; 4.4.1.2.2.p60; 
4.4.2 p90; 5.1 p92; 5.2 p93.p94) .  In the main these uncertainties are easily 
resolved.  The discrepancies in numbers and percentages arise from a 
misunderstanding of the basis on which the elevated ALT group was defined. 
For the exploratory efficacy analyses of the “interferon eligible” population, the 
serum ALT level used to define the group was taken at the Screening visit (up 
to 6 weeks prior to baseline and randomisation).   At the clarification stage, the 
ERG  requested baseline ALT data on the ITT populations, which was supplied.  
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Unfortunately, due to fluctuations in ALT levels, the numbers of patients with 
ALT above and below 2x ULN differed subtly between screening and baseline 
visits, thus defining two discrete groups;  the former comprising 637/921 (70%) 
and the latter 588/921 (64%).  The ERG appears to have confused the two. 
 
 
In Section 4.5 of the ACD, the appraisal committee raised concerns regarding 
the way the ALT markers were used in terms of both stratification and definition 
of subgroups for analysis. The report noted that the estimates of efficacy of 
telbivudine in the ALT > 2 x ULN  subgroup were subject to some uncertainty 
because they were based on post-hoc analyses, and that patients were not 
stratified according to serum ALT levels. To correct these misunderstandings 
and reiterate the above, patients were prospectively stratified at the time of 
randomisation according to screening ALT levels as < or > 2.5 x ULN in order to 
maintain a balance of patients throughout each treatment arm. The sub-group 
of patients with ALT >2 x ULN (“interferon eligible” population) was not defined 
post-hoc but constituted a predefined sub-set of patients proposed for analyses 
of key efficacy parameters before database lock and analysis (section 9.7.1.1 of 
the 104 week CSR for NV 02B-007 GLOBE).  
 
To summarise, patients were stratified by screening ALT values followed by 
further subgroup analyses as defined in the statistical analysis plan prior to 
database lock. The stratification measures effectively balanced the treatment 
groups for an even distribution of patients for ALT levels in both the ITT and 
“interferon eligible” populations (Table 3 and 4). While the analyses of ALT 
subgroups were exploratory and not powered, their inclusion in the MS is of 
interest and relevance to the decision problem since they demonstrate the 
superior efficacy of telbivudine over lamivudine in GLOBE patients meeting the 
treatment threshold  for ALT. 
 
 
5. The HBeAg positive and HBeAg negative cohorts were analysed 
separately, according to pre-defined criteria and, therefore, neither is 
influenced by the results of the other. 
 
This section addresses concerns expressed in Section 3.6 of the ACD over the 
potential for the disparate sizes of the HBeAg subgroups to influence the results 
of the analysis. 
 
The study  was designed to demonstrate effects in both HBeAg subpopulations 
or in the pooled population, if trends in the subpopulations warranted pooling. 
The primary end point was assessed using a three-step method:  
First, both HBeAg subpopulations were analysed separately with an alpha-level 
of 0.04 (95.68% confidence interval). If both subpopulations met the non-
inferiority criteria (i.e., if confidence intervals for the treatment difference 
exceeded –15%), treatments would be compared for superiority within each 
subpopulation.  
If superiority was not established within both HBeAg subpopulations, a 
statistical test for interaction between the treatment group and HBeAg 
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subpopulations was planned, with significance defined at the alpha level of 0.15. 
If no significant interaction was revealed within each patient subpopulation, a 
pooled statistical analysis for the overall patient population would be performed 
using an alpha-level of 0.000933.  
 
At the primary analysis (52 week), the therapeutic response and histologic 
response met the non-inferiority criteria for both HBeAg-positive and HBeAg-
negative patients. Within the 3-step procedure, non-inferiority can therefore be 
claimed for HBeAg-positive and HBeAg-negative patients without performing a 
pooled analysis. However, the analysis results also showed a stronger 
treatment effect in HBeAg-positive patients (superiority) than HBeAg-negative 
(non-inferiority) for both the therapeutic response and histologic response, 
which showed a statistically significant treatment and HBeAg status interaction 
[P=0.0315]. 
 
Therefore, because the treatment effects for the HBeAg-positive and HBeAg-
negative patients were not similar, both groups were analysed separately (i.e. 
no pooled analysis was performed), concluding that the two populations were 
independent of each other. 
 
The power calculations presented above (Table 2) were based on assumed 
enrolment of 700 HBeAg-positive and 500 HBeAg-negative patients and 
demonstrate that each population was sufficiently ‘powered’ for the pre-defined 
efficacy parameters as outlined. Actual recruitment provided 921 HBeAg-
positive and 446 HBeAg-negative patients. Since the original power calculations 
also assumed 7% and 10% drop-out rates at 1 and 2 years and 20% missing 
histologic data, the actual number of HBeAg-negative patients (n=446) in the 
primary analysis of the ITT population  was close to the original number of 465 
used to generate the power calculation (500x93%=465).  As a result, the power 
for the HBeAg-negative group was only minimally affected by the discrepancy 
between planned and actual patient numbers and provided at least 80% power 
for all primary and secondary analyses as stated in Table 2.  When adjusted for 
the actual number of patients recruited, the power for the primary endpoint 
(therapeutic response) for the HBeAg-negative group: 
At Year-1 88% 
At Year-2 86% 
 
Since the therapeutic response rate in the telbivudine group was numerically 
lower than the lamivudine group at week-52 (75% versus 77% respectively), the 
results in the HBeAg-negative group would not have differed even if the target 
number of patients (n=500) had been recruited. 
 
This demonstrates that the GLOBE study retained sufficient power to detect 
differences in the pre-defined efficacy parameters in both HBeAg positive or 
HBeAg despite their disparate sizes and without mutual interference.  
 
 
6. Both histological and biochemical markers are relevant to the treatment 
decision. 
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In section 4.4 of the ACD,  the relative importance of biochemical and 
histological markers on the decision to initiate therapy was discussed. The 
committee was advised that histological evidence of inflammation was the 
primary indicator for initiation of treatment regardless of ALT levels.  Since it 
reflects on the applicability of GLOBE results to clinical practice, it should be 
emphasised that both ALT and liver histology were considered when selecting 
patients for the study.  A liver biopsy compatible with a diagnosis of CHB and 
ALT level elevated to > 1.3 x ULN at the time of screening were prerequisites 
for enrolling patients in the GLOBE study.  
 
Histological response was a pre-defined secondary endpoint and therefore the 
study was not 'powered' to detect response by changes in ALT level alone. 
However, because biopsies were only taken at screening and week-52, due to 
the invasive nature of the procedure, it has been postulated that this endpoint 
may be too early to detect relevant changes in pathology. It was noted by the 
ERG that biopsies were not conducted on a more frequent basis due to the 
invasive nature of the procedure as mentioned above. The ACD correctly points 
out that ALT levels alone are not an indication for treatment, and that in clinical 
practice initiation of antiviral treatment usually occurs on the basis of confirmed 
active liver inflammation and/or fibrosis [via a biopsy], alongside persistently 
raised serum ALT levels.  This practice is also recognised in the licences for all 
nucleoside/tide analogues, including telbivudine. Consequently, it can be seen 
that ALT is an important non-invasive marker of liver inflammation and can be 
used as an indicator of active liver inflammation, where histological evidence is 
not readily available due to the ethical restrictions within clinical trials. 
Therefore, ALT provides a clinically relevant indicator of liver inflammation in 
this patient group and ALT levels raised >2 x ULN has been cited as one of the 
indications for treatment initiation.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Section B:  Health Economic Data and indirect comparison 
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Sections 3.7 to 3.16 of the ACD summarises the comments of the ERG and 
expert advisors regarding the economic modelling and indirect comparison.  
Novartis’ response to these comments are summarised below and then 
presented in detail.  
 
 
1. The viral load model was a genuine attempt to provide a comprehensive 
representation of a complex disease area.  However, we accept that it may 
have been overly complex given the available data and this was exacerbated by 
lack of thorough explanation and transparency. 
 
2. We agree with the suggestions of the ERG that the seroconversion model 
be adapted to reflect more fully the efficacy and resistance of adefovir, and to 
include entecavir as a comparator.  However, when these adaptations to the 
model were made it was seen that the results changed little. This is in marked 
contrast to the results calculated by the ERG and we would seek clarification as 
to why this is the case and to determine which set of results are the most 
appropriate to use. 
 
3. We accept that two trials (Hou et al and Lao et al) were omitted from the 
indirect comparison between entecavir and telbivudine.  These are now 
included and results presented. It is noted that the key messages produced by 
the indirect comparison are now more favourable to Telbivudine than when the 
Hou et al and Lao et al studies were excluded. We would, however, strongly 
contest the comments from the ERG that the indirect comparison methods were 
inappropriate. We would wish the ERG to be more explicit in their criticism in 
order that we can demonstrate that our methodology was appropriate. 
 
 
 
 
1. The viral load model was a genuine attempt to provide a 
comprehensive representation of a complex disease area.  However, we 
accept that it may have been overly complex given the available data and 
this was exacerbated by lack of thorough explanation and transparency. 
 
We acknowledge that the ERG has identified a number of deficiencies in the 
viral load model.  We maintain that the viral load approach is a valid one and 
that our model was constructed with the intention of providing a thorough 
representation of this complex disease area.   
 
However, we concede that, in our attempts to model accurately the disease, the 
model may have become too detailed for the data which are currently available.  
That is, although the model encompasses the full spectrum of potential disease 
states, neither telbivudine nor competitor interventions are able to provide 
sufficient data with which to populate the model.  This situation is most 
regrettable and we acknowledge that this has provided sufficient uncertainty as 
to undermine the model in its entirety.  Further, by adopting a deterministic 
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approach in simulating the progression of the disease rather than a stochastic 
one, using data from an unpublished source, this uncertainty has been 
exacerbated.   
 
The use of a non-informative prior was adopted in order to address the lack of 
data and provide some insight into the effect of same.  Given that this is a long-
established  approach in cases where data is scarce, it is surprising that this 
has been deemed unacceptable by the ERG.  We would appreciate clarification 
on the measures that the ERG would have preferred to have been undertaken. 
 
However, because we have been unable to rectify the problems with the viral 
load model within the time deadlines for this response, we do not propose to 
pursue these points further.  It is accepted that this will make it difficult to judge 
the cost-effectiveness of using telbivudine in HBeAg-negative patients. 
 
 
2. We agree with the suggestions of the ERG that the seroconversion 
model be adapted to reflect more fully the efficacy and resistance of 
adefovir, and to include entecavir as a comparator.  However, when these 
adaptations to the model were made it was seen that the results changed 
little. This is in marked contrast to the results calculated by the ERG and 
we would seek clarification as to why this is the case and to determine 
which set of results are the most appropriate to use. 
 
 
In light of the concerns over the viral load model, we would remind the 
Committee that we also provided a seroconversion model, replicating as far as 
possible the previous analysis conducted in chronic hepatitis B for TA96.  The 
ERG also raised some concerns with this model and these are considered 
below. 
 
1. Adefovir efficacy as mean of lamivudine and telbivudine (Section 3.13 of the 
ACD and  Section 4.4.1.4.6, p.87).  We agree that this underestimated the 
efficacy of adefovir in that in did not allow adefovir to assume the superior, or 
inferior, position of the three drugs.  However, when we followed the ERG’s 
suggested methodology we found that the mean cost per QALY results did not 
markedly change. It is noted that this approach, whilst better, will also 
underestimate the uncertainty in adefovir as the alpha and beta within the Beta 
distribution would be greater than expected. We conducted further analyses 
halving the alpha and Beta parameters but this did not markedly change the 
results.  Thus, we have not followed the ERG’s recommended approach and 
have, instead, set the efficacy of adefovir to that of telbivudine.   
 
The results produced in our reanalysis are provided below (Table 5). It is seen 
that the results have not markedly changed. Only those strategies containing 
Adefovir will have results that will change based upon these adaptations. The 
remaining strategies are provided for reference. 
Table 5: Results from the seroconversion model for HBeAg-positive patients- 
reanalysis including adefovir efficacy equal to telbivudine efficacy 
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  Original ERG Suggested Adapted ERG Suggestion 
  Cost QALYs Cost QALYs Cost QALYs 
BSC  £     1,554,952  1508  £    1,554,952  1508  £       1,554,952  1508 
Lam => BSC  £     2,057,709  1571  £    2,057,709  1571  £       2,057,709  1571 
Tel => BSC  £     3,070,531  1625  £    3,070,531  1625  £       3,070,531  1625 
ADV => BSC  £     3,678,465  1626  £    3,686,104  1625  £       3,694,193  1624 
Lam => ADV  £     3,213,202  1622  £    3,215,596  1621  £       3,219,346  1621 
Tel => ADV  £     3,879,305  1658  £    3,880,186  1658  £       3,882,943  1658 
ADV => LAM  £     3,788,616  1638  £    3,796,142  1637  £       3,804,384  1636 
ADV => Tel  £     4,048,481  1645  £    4,056,508  1644  £       4,065,646  1643 
  
 
 
2. Use of Locarini et al (2005) resistance data.  In our original submission, we 
had used data from the TA96 appraisal.  The ACD (Section 3.13) and the ERG) 
Section 4.4.1.4.6 p.87) pointed out that a more up-to-date paper was available 
(Locarini) and we have now incorporated these data into the seroconversion 
model.  It was seen that the data from Locarini were very similar to that used in 
the original submission. This did not have a marked effect on the data. This is 
represented in Table 6. 
 
Table 6: Resistance rates from Locarini et al (2005) 
 

Locarini Used 
  Rate Total Res +ve Res -ve Rate 
Year 1 1.000000 629 0 629 1.0000 
Year 2 0.979522 293 6 287 0.9795 
Year 3  0.949309 217 11 206 0.9490 
Year 4 0.919355 62 5 57 0.9194 

 
 
Note that there is ambiguous data in the Locarini paper. In the methods section 
it is reported that 221 were included, but in the results it claims that 11 out of 
217 patients developed resistance. It is the latter figure that we have assumed 
to be correct. 
 
PSA analyses were conducted using the distributions from Locarini and also the 
recommended approach for the efficacy of adefovir, as detailed in 1 above. 
These are presented in Table 7. It is seen that the mean results remain very 
similar, as would be expected given that the 95% CI for the Beta distribution are 
approximately evenly distributed around the midpoint value. 
 
 
Table 7: Results from the seroconversion model for HBeAg-positive 
patients- reanalysis including adefovir efficacy equal to telbivudine 
efficacy and adefovir resistance as reported in Locarini et al. 
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  Original ERG Suggested 
  Cost Benefit Cost Benefit 
BSC  £1,554,952  1508  £1,554,952  1508 
Lam => BSC  £2,057,709  1571  £2,057,709  1571 
Tel => BSC  £3,070,531  1625  £3,070,531  1625 
ADV => BSC  £3,678,465  1626  £3,712,847  1626 
Lam => ADV  £3,213,202  1622  £3,229,158  1622 
Tel => ADV  £3,879,305  1658  £3,889,302  1659 
ADV => LAM  £3,788,616  1638  £3,818,705  1637 
ADV => Tel  £4,048,481  1645  £4,069,426  1644 

 
 
 
3. Removing patients who progress to decompensated liver disease or liver 
transplantation.  The ERG (Section 4.4.1.1, p58) correctly pointed out that 
patients in these disease states were allowed to remain under treatment with 
telbivudine when, in fact, such a course would be outside of the licence.  This 
has been rectified and we assume, instead, that patients developing 
decompensated disease are treated as though resistance had developed and 
are switched to an alternative therapy.  This also addresses patients requiring 
liver transplantation since such patients can only reach this state via the 
decompensated liver disease health state and, therefore, would already have 
been switched from telbivudine treatment.    
 
4. No consideration of entecavir.  In light of the criticism (ACD, Section 3.13) 
that we had not included entecavir in our economic modelling, we have 
replaced lamivudine with entecavir in order that results for the latter could be 
presented.  Time constraints have meant that these data have been entered 
deterministically.  For entecavir we have assumed that the resistance data are 
as MS for entecavir (0.2,0.5, 1.2 and 1.2 for years 1 to 4, respectively) and, 
after year 4, we have assumed no further incremental resistance.  We have 
applied identical seroconversion rates for entecavir as we have for telbivudine, 
based on the output from our indirect comparison.  Both these assumptions are 
conservative and might favour entecavir.   
 
Having incorporated points 1 to 4 above, the resulting comparative ICERs are 
presented below in Table 8.  It is recognised that some of these sequential 
treatment strategies are not used in practice but we have presented the full 
results for completeness. 
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Table 8:  Results from the seroconversion model for HBeAg-positive patients- reanalysis including entecavir 
  
ICER COMPARATOR TABLE        
         

QALYs of Strategy 1517.70 1624.03 1643.74 1658.08 1660.68 1661.16 1667.41 1667.71 
Treatment 

Comparator 
BSC Tel => BSC Adv => BSC Ent => BSC 

Ent => Adv => 
BSC 

Tel => Adv => 
BSC 

Tel => Ent => 
BSC 

Adv => Ent => 
BSC 

BSC - £14,494 £15,589 £21,812 £22,046 £16,273 £18,439 £17,938 
Tel => BSC   - £21,495 £44,661 £43,957 £21,368 £28,109 £26,322 
Adv => BSC     - £76,513 £70,106 £21,225 £33,620 £30,294 
Ent => BSC       - £34,727 Dominating Dominating Dominating 
Ent => Adv => BSC         - Dominating Dominating Dominating 
Tel => Adv => BSC           - £68,216 £54,448 
Tel => Ent => BSC             - Dominating 
Adv => Ent => BSC               - 
 
 
(BSC, best supportive care; Tel, telbivudine; Adv, adefovir; Ent, entecavir) 
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Despite the changes made to the model itself and the inclusion of entecavir under 
favourable assumptions, the results are largely unchanged from our original 
submission.  That is, telbivudine followed by best supportive care (BSC) is the 
most cost-effective option of those considered.  It is of some concern that the 
results differ from those obtained by the ERG and we would appreciate further 
dialogue to establish which results are correct.   A possible explanation is that the 
data available publicly for use in our analyses and those made available to the 
ERG differ, thereby accounting for the conflicting results.  However, we would 
request clarification as to the differences observed. 
 
 
3. We accept that two trials (Hou et al and Yao et al) were omitted from the 
indirect comparison between entecavir and telbivudine.  These are now 
included and results presented. It is noted that the key messages produced 
by the indirect comparison are now more favourable to Telbivudine than 
when the Hou et al and Lao et al studies were excluded. We would however 
strongly contest the comments from the ERG that the indirect comparison 
methods were inappropriate. We would wish the ERG to be more explicit in 
their criticism in order that we can demonstrate that our methodology was 
appropriate. 
 
 
Following the ERG’s comments regarding the indirect comparison itself and the 
fact that it did not include data from the Hou et al (2007) and Yao et al (2007) 
trials, the analyses have been re-run incorporating these trials.  Due to the 
difficulties in estimating inter-trial variance when there were only two trials for both 
telbivudine and entecavir, the analyses have been run as a fixed effects model 
rather than a random effects model, It is commented that this will underestimate 
the uncertainty within the comparison.  The results of this new analysis are 
presented below, whilst a table of the relative risks used and full details of the 
output can be found in the Appendix. 
 
Table 9:  Indirect comparison of telbivudine and entecavir – Fixed Effects Model: 
 
 Midpoint RR 

of Entecavir 
compared 
with 
Telbivudine 

Median RR of 
Entecavir 
compared 
with 
Telbivudine 

95% Credible 
Interval 

Proportion 
that 
Telbivudine is 
at least as 
efficacious as 
Entecavir. 

Seroconversion of e 
antigen 

0.923 0.910 0.653 – 1.267 71% 

HBV Undetectability 1.242 1.239 1.088 – 1.239 0% 
HBeAg Loss 0.893 0.882 0.642 – 1.212 78% 
Alt Normalisation 1.086 1.085 0.988 – 1.192 4% 
 
This shows that there is a significant difference in favour of entecavir for HBV 
undetectability.  In addition, non-significant differences are seen in favour of 
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entecavir for ALT Normalisation, and in favour of telbivudine for both 
seroconversion of e antigen and HBeAg loss. 
 
The seroconversion model does not incorporate HBV undetectability (a viral load 
approach), ALT Normalisation or seroconversion of the e antigen. The 
seroconversion model does, however, allow for HBeAg loss. Our indirect 
comparison shows that Telbivudine is likely to be better in promoting HBeAg loss 
than Entecavir, however as this is not significant we have conservatively assumed 
that these interventions are comparable and have used the same rate of HBeAg 
loss for both. 
 
We would wish to discuss the inappropriateness (or not) of our analyses with the 
ERG. As the charge of inappropriateness is presently not elaborated upon it is 
difficult to defend these allegations. It is acknowledged that there was an 
erroneous comment in the clinical section of the report claiming that indirect 
comparisons were not valid. However this was referenced to Glenny et al (2005), 
which does not explicitly cover Bayesian techniques, but does report (p21) that 
“They require specialist software and a deep statistical understanding, taking them 
beyond the scope of many research groups”. We believe we have this 
understanding and have conducted the most appropriate analyses, however the 
author of the erroneous statement was not aware that this work was being 
undertaken. We would also dispute the accusation that the indirect comparison 
was visual only (as the statistics are reported). We additionally provided graphical 
representation of key output in order that the ERG could determine that the 
analyses undertaken were robust. 
 
 

Section C:  Review date 
 
We are pleased that the Appraisal Committee has suggested a review date of 
February 2009, coinciding with the review date for TA96.  It is our opinion that the 
available drugs for the treatment of chronic hepatitis B would be best appraised as 
a full MTA, rather than the current mixed approach of one MTA and a series of 
STAs.  Moreover, we would suggest that some of the difficulties faced in the 
appraisals of both telbivudine and entecavir are a direct result of this current 
approach.   
 
This approach has also led to the somewhat perverse situation whereby adefovir 
and pegasys are recommended for use in HBeAg-negative patients despite their 
having been independently appraised using a model which could not possibly 
demonstrate cost-effectiveness in such patients.  Consequently, the burden of 
proof is significantly greater for telbivudine and entecavir (and, presumably, 
tenofovir if it is also appraised as a STA) than was the case for adefovir and 
pegasys.  At the very least, this must be deemed inconsistent.   
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Summary 
 
In summary, despite the deficiencies in the viral load model, we believe that the 
clinical data and seroconversion model together provide comprehensive evidence 
that telbivudine represents a cost-effective use of  NHS resources for the 
treatment of HBeAg-positive patients.  The dismissal of the GLOBE data as being 
of no clinical significance and the discrepancies we have indentified between the 
ERG’s results from re-running the seroconversion model and our results are of 
particular concern.  These points must be investigated further.   
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