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SUMMARY

Scope of the company submission

The company’s submission (CS) generally reflects the scope of the appraisal issued by the
National Institute for Health and Care Excellence (NICE). This was to appraise the clinical and
cost effectiveness of ombitasvir / paritaprevir / ritonavir with dasabuvir (‘3D’) and ombitasvir /
paritaprevir / ritonavir without dasabuvir (‘2D’) for the treatment of chronic hepatitis C (CHC).
The scope stated that the population of interest in the appraisal was people with any of the
hepatitis C virus (HCV) genotypes (GTs) (GTs 1 to 6), but the company restricted the population
in their decision problem to people with HCV GTs 1 and 4, because the licence for 3D and 2D is
for use in these populations, respectively. The ERG agrees that this was an appropriate

approach.

Summary of submitted clinical effectiveness evidence

The company’s systematic review of the clinical effectiveness of 2D and 3D identified the

following trials:

HCV Genotype 1

e Six Phase 3 trials, two of which compared 3D + RBV (12 weeks of treatment) with placebo
(SAPPHIRE | and SAPPHIRE II), and four of which compared different 3D treatment
regimens with each other (TURQUOISE Il compared 3D + RBV 12 weeks with 3D + RBV 24
weeks, and PEARL I, PEARL Il and PEARL IV compared 3D + RBV 12 weeks with 3D 12
weeks). All of these trials included planned comparisons with a historical telaprevir
comparator (i.e. with results from relevant previously conducted trials of telaprevir).

¢ Two Phase 2 trials, one was a dose finding study (AVIATOR) and which did not provide any
data in line with the licensed indications (because a lower dose of dasabuvir was used than
that specified in the licence). The other (M14-103) was a single arm study of 3D+RBV 12
weeks specifically in patients who were receiving opioid replacement therapy.

e Only one of the above GT1 trials included people with cirrhosis (TURQUOISE 1l) .

e Three of the trials included solely treatment naive patients (SAPPHIRE I, PEARL Il and
PEARL 1V), two trials included solely treatment experienced patients (SAPPHIRE Il and
PEARL Il) and three included both treatment naive and treatment experienced patients
(TURQUOISE I, AVIATOR and M14-103).
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¢ The ERG notes that in these trials only certain trial arms or subgroups provide data in line
with the treatment regimens proposed for different HCV GT1 populations specified in the
licence (i.e. the licence specified different regimens according to whether patients have
genotype subgroup GT1la or GT1b and whether or not they have cirrhosis).

HCV Genotype 4

e One Phase 3 trial of treatment naive and treatment experienced patients without cirrhosis.
This trial compared 2D + RBV 12 weeks with 2D 12 weeks in treatment naive patients and
additionally examined 2D + RBV 12 weeks in treatment experienced patients.

o The ERG notes that the 2D + RBV 12 weeks arms are in line with the licensed indication for
patients with HCV GT4 without cirrhosis. The 2D 12 weeks arm, however, is not relevant to

the licence.

The company also presented interim results in the CS from two ongoing trials of people with
HCV GT1:
¢ TURQUOISE I: a RCT evaluating 3D + RBV 12 weeks versus 24 weeks in HCV GT1
patients co-infected with HIV-1. The trial included both treatment naive and treatment
experienced patients, and both cirrhotic and non-cirrhotic patients.
e CORAL I: a cohort study evaluating 3D with and without RBV in HCV GT1 patients after

liver transplant.

In their response to NICE and the ERG’s clarification letter, the company additionally provided
NICE and the ERG with academic in confidence SVR12 (sustained virologic response 12 weeks
after end of therapy) results from two ongoing studies that directly compared 3D with telaprevir
regimens in HCV GT1 patients:
e MALACHITE I: RCT evaluating 3D + RBV versus telaprevir + PeglFN+RBYV in treatment
naive patients.
o MALACHITE II: RCT evaluating 3D + RBV versus telaprevir + PeglFN+RBYV in treatment

experienced patients.

The company presented three meta-analyses of the SVR12 findings from the completed studies
of the 3D regimens, pooling results from single arms for different 3D regimens. One meta-

analysis included only the trial arms or subgroups that provided data in line with the licence. The
findings of the meta-analysis are not used in the economic model and the ERG considered them

to be only illustrative of the average SVR12 rate from the 3D studies.
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The company determined that it was not possible to conduct a robust NMA and the ERG agreed
with this based on data available in the CS. The ERG notes, however, that with the data from
the ongoing MALACHITE studies — which directly compare 3D with telaprevir regimens — it
would be possible to conduct an NMA for the population included in these studies. The ERG
considers that while it was not possible to conduct an NMA including the 3D and 2D regimes,
the company could have conducted an NMA of the comparators to populate the economic
model. The company carried out unadjusted indirect comparisons with SVR rates from
published telaprevir studies. Data from these unadjusted indirect comparisons have been used
in the economic model for 3D and telaprevir regimes (“unadjusted” essentially means that data

from individual trial arms of studies for the relevant populations have been used).

The outcome measures included in the CS were SVR12, development of resistance to 3D or 2D
therapy, mortality, adverse effects of treatment and health-related quality of life (HRQoL). These

outcomes are all those that were specified to be of interest in NICE’s scope.

We summarise here the results of individual trial arms or subgroups from the completed studies
identified in the systematic review that were in line with the licensed indications. For GT1a
patients, SVR12 rates ranged from 95.0% to 97% and for GT1b patients, ranged from 98.5%
(patients with compensated cirrhosis) to 100%, with all GT1 studies demonstrating superiority of
3D to a historical telaprevir comparator on the SVR12 outcome. The meta-analysis of SVR12
from trial arms in line with the licensed indications for all participants for 3D in HCV GT1 showed
an average SVR12 of 96.5% (95% CIl 94.6 to 97.7). All GT4 patients in the one GT4 trial
achieved SVR. On treatment relapse and failure rates were low for both GT1 and GT4 patients
(0-1% and none, respectively). Treatment with 3D or 2D appeared to have a minimal impact on
patients’ HRQoL. Common AEs were fatigue, headache, nausea and insomnia. Up to 7.9% of
patients with GT1 HCV experienced a serious AE, but few serious or severe AEs were observed
in patients with GT4 HCV.
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Summary of submitted cost effectiveness evidence
The MS includes:

e areview of published cost-effectiveness studies of pharmacological treatments for
people with CHC (conducted as an update of the systematic review reported by Hartwell
and colleagues® undertaken for a previous NICE appraisal [TA2007));

e an economic evaluation estimating the cost-effectiveness of 3D (with or without RBV)
and 2D (with RBV) compared with current standard care in patients infected with either
GT1 or GT4 CHC, respectively.

An updated systematic review of the literature was undertaken by the company, identifying cost-
effectiveness studies of pharmacological treatment for people with CHC. This was conducted for
the period from 1st January 2009 to 2nd April 2014,as an update of a published systematic
review up to 2009. Nine papers met the inclusion criteria; no economic evaluations including 3D
and 2D (with or without ribavirin) were identified in the review. The ERG conducted an update,
covering the period from April 2014 up to current date but no result additional relevant studies

were identified.

A published Markov state-transition model was adapted for GT1 and GT4 HCV. Separate
analyses are reported for stage of fibrosis (mild, moderate, and cirrhosis), treatment history
(naive or experienced), eligibility for treatment and duration. The patients in GT1 were further
divided by genotypes sub-types (GT1la and GT1b). The model adopts a lifetime horizon,
indicated as 70 years, with an annual cycle length. The model treats SVR as the primary
treatment outcome, assessed at 12 weeks post-treatment, and assumes that SVR indicates
lifelong cure of HCV. However the model includes a low probability of re-infection with HCV, and
assumes that re-infected patients would re-enter the disease stage they had reached prior to

experiencing SVR.

The modelling approach and structure adopted are based on previous models for HCV. The CS
(7.2.1) states that characteristics of the patient groups follow the licensed indications for the 3D
and 2D regimens and the patient populations studied in the clinical trials. However, baseline
population characteristics in the model are primarily derived from previous assessments
conducted for NICE (TA106° and TA2007) and there is no discussion of comparability against
characteristics of patients identified in the clinical trials. Health related quality of life utility values

in the model were taken from the UK Mild Chronic Hepatitis C Trial.* Disutilities associated with
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treatment are based on regimen-specific estimates derived using the EQ-5D, comparing health
state utility values for patients on- and off-treatment. Resource use and costs were based on

two published studies and were uprated to 2012/13 prices.

Results are presented as incremental cost per quality adjusted life years (QALY) for 3D (with or
without RBV) and for 2D+RBV for GT1 patients, and for 2D+RBV for GT4 patients. The MS
reports an ICER of £10,258 for GT1 treatment-naive, interferon eligible patients compared with
PeglFN+RBV. For GT4 treatment-naive, interferon eligible (non-cirrhotic) patients the base
case incremental cost per QALY gain reported is £20,351 (compared with PegIFN+RBV) and
£8,977 for GT4 treatment-experienced, interferon eligible patients (compared with BSC).

The company reports deterministic analyses, scenario analyses and probabilistic sensitivity
analyses. Health state utilities appear to be the most influential on the cost effectiveness
estimates across all DSAs, with only two exceptions where SVR seemed to be more influential.
The CS presented a large number of scenario analyses, but did not provide a summary or
conclusion, nor does it provide any indication of the priority or credibility of the scenarios being
considered. Some scenario analyses were based on extreme values while others considered
alternative data source. However there was no discussion of the selection of alternative sources
or their validity or credibility. As a result the scenario analysis are difficult to interpret. The CS
reports separate probabilistic sensitivity analyses for patient populations defined by genotype

and prior treatment history.

In general the ERG considers that the modelling approach adopted in the submission is
reasonable and is consistent with the sources of evidence used in its development. One major
concern however, is that the company has not addressed the uncertainty introduced in the
model by absence of evidence in the direct comparison of the clinical effectiveness. Additionally,
the ERG suggests that, although the economic model captures most of the important aspects of
the disease pathway, the number of assumptions and/or imputations required to populate the
model might have introduced uncertainty within the results that is not properly addressed. The
inclusion of comparators identified in the NICE scope is hampered by absence of evidence, a
lack of specific information for particular patient subgroups (Q80K polymorphism in GT1a
patients to be treated with simeprevir+PeglFN+RBV) or by trial results being reported for trial

arms but not by fibrosis stage, genotype or treatment-experience.
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Although the ERG considered there to be some uncertainty about how systematic

company’s searches for clinical effectiveness stydies of 3D and 2D were, the compa

appears to have included all available releyant studies?

The cost effectiveness analysis adopted a model that has'been used in previous NICE
325

appraisals which has been updated in the.€S with more recent evidence on costs

and risk of HCC for cirrhati

patients

placebo. (Although, as noted aboye; some academic in confidence data from two

ongoing‘trials,directly comparihg 3D with telaprevir regimens was provided to the ERG

daringthe appraisal.) Thtierefore, the clinical effectiveness evidence available does not

directly meet the décision problem (due to the lack of comparison to relevant

comparators) and the SVR12 estimates are mainly derived from what are essentially

obsepvational studies (i.e. individual trial arms, rather than randomised comparisons)
and subgroup analyses within trials arms. This means that no data from robust,
randomised comparisons of 3D or 2D regimens against comparators listed in the scope
are available to inform the economic model.

The company excluded potentially relevant simeprevir comparators from the decision
problem (including the interferon-free regimen simeprevir + sofosbuvir), due to a lack of
suitable data available to inform the economic model. The ERG agrees that the
company’s rationale for excluding these comparators is reasonable. However, this
means that no estimates of clinical effectiveness or cost effectiveness in comparison to

simeprevir or interferon-free regimens are available in the CS.
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e There were higher proportions of patients with mild fibrosis (e.g. fibrosis scores of FO
and F1) in the 3D studies than the historical comparator telaprevir studies, which may
have biased the SVR estimates in favour of 3D.

available. No efficacy data for pegpfe who aretintalerant to or ineligible for interferon
treatment were presented, which meant no efficacy data for this subgroup were available
to inform the economicihodel. Instead; the company used the same efficacy data as for
IFN-eligible patients for this Subgroup in the model, but did not provide a jastification for

why this wag considered appropriate.

T

evidence of external validation of the model outputs against published evaluations of

e‘'model is not well validated against external data. This CS did not present any

comparators (included in their systematic review of economic evidence) or against

previous company submissions for NICE STAs of comparator technologies.® ®

e The economic model is dependent on the credibility of the unadjusted indirect
comparisons. The ERG suggests that a more credible analysis could have been
developed by ensuring consistency in the evidence base for comparators used to

populate the model.
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Summary of additional work undertaken by the ERG

The ERG undertook additional work to:

a) include SVR data from head-to-head comparison of 3D and telaprevir+PeglFN+RBV
b) re-run the PSA using fibrosis stage-specific SVRs (mild and moderate fibrosis stages)
from 3D trials rather values pooled across fibrosis stages

c) present an alternative base case analysis adjusting effectiveness of
boceprevir+PeglFN+RBV

d) present an alternative base case analysis including simeprevir+PeglFN+RBV

e) present an alternative base case analysis (for non-cirrhotic patients, similar to additional
analysis a) using an adjusted indirect comparison — to include PeglFN+RBV and
boceprevir+PeglFN+RBYV in addition to 3D and telaprevir+PeglFN+RBV

f) conduct a threshold analysis on relative effectiveness (SVR) for 3D and 2D

9) present a scenario using an alternative estimate of the risk of HCC for those patients
who underwent SVR from the compensated cirrhosis health state

h) present a scenario using an alternative estimate for the risk of HCC for those in the
compensated cirrhosis health state

i) present a scenario using an alternative estimate for the risk of HCC for those patients
who underwent SVR from the compensated cirrhosis health state and for those remaining in the
compensated cirrhosis health state

The additional analyses did not result in large changes in the cost effectiveness estimates for
3D and 2D. However the adjusted indirect comparisons reduced the number of comparators
dominated by 3D and 2D. The threshold analysis indicated that a 5% reduction in the
effectiveness (SVR) with 3D would reduce the number of dominated comparators and, where
sofosbuvir+PeglFN+RBYV is included as a comparator, further reduction in effectiveness may

substantially affect the cost effectiveness of 3D.
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1 Introduction to ERG Report

This report is a critique of the company’s submission (CS) to NICE from AbbVie on the clinical
effectiveness and cost effectiveness of ombitasvir / paritaprevir / ritonavir with or without
dasabuvir for treating chronic hepatitis C (CHC). It identifies the strengths and weaknesses of

the CS. Clinical experts were consulted to advise the ERG and to help inform this review.

Clarification on some aspects of the CS was requested from the company by NICE and the
ERG on 19" January 2015. A response from the company via NICE was received by NICE and
the ERG on 5™ February 2015.

2 BACKGROUND

2.1 Critique of company’s description of underlying health problem

The CS provides a clear and accurate overview of CHC.

2.2 Critique of company’s overview of current service provision

The CS generally provides a clear and accurate overview of how CHC is currently managed in
clinical practice. An exception, however, is that the company states that PegIFN+RBV and
boceprevir + PegIFN+RBYV are not widely used for HCV genotype (GT) 1 in practice now (based
on clinical expert advice and unreferenced pharmaceutical company and pharmacy data) (CS p.
45), which does not fully concur with clinical expert advice to the ERG. Our clinical experts have
indicated that boceprevir is an appropriate comparator, with one expert suggesting that around
half of patients with HCV GT1 are treated with boceprevir + PeglFN+RBV and around half are
treated with telaprevir + PeglFN+RBV. Our clinical experts agreed with the company, though,
that PegIFN+RBYV is not the current standard of care for HCV GT1 patients and therefore not an
appropriate comparator for this group. The CS correctly states that there is an unmet clinical
need for interferon-free regimens for patients with HCV GT1 or GT4 who are intolerant to or
ineligible for interferon treatment, as all the treatment regimens currently approved for use in the

NHS for these patients involve co-administration of PeglFN and RBV.**%1°
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2.3 Critique of company’s definition of decision problem

Population

The population defined in the decision problem is adults with GT1 and GT4 CHC, who are either
treatment naive or treatment experienced. The population is more specific than that described in
the final scope issued by NICE (which did not specify HCV genotype), because the company
notes that the licence for ombitasvir / paritaprevir / ritonavir with or without dasabuvir will be for
use in GT1 and GT4 patients only. Therefore, this is appropriate for the potential use of

ombitasvir / paritaprevir / ritonavir with or without dasabuvir in the NHS.

Intervention
In line with the final scope, the intervention described in the decision problem is co-formulated
ombitasvir/paritaprevir/ritonavir (brand name: Viekirax) with or without dasabuvir (brand name:
Exviera), co-administered with or without RBV. The marketing authorisation was granted in
January 2015. The company provided the draft summaries of product characteristics (SmPCs)
for Viekirax and Exviera in an appendix to the CS. The licences outline the following general
regimens and doses of these drugs for patients with GT1 and GT4 CHC — the recommended
specific regimens according to genotype, genotype subgroup and cirrhosis status are shown in
Table 20 in the CS (CS p. 29), which is reproduced as Table 1 here:
e GT1: ombitasvir (25 mg daily) / paritaprevir (150 mg daily) / ritonavir (100 mg daily) plus
dasabuvir (250 mg twice daily) (referred to in the CS and hereafter in this ERG report as
‘3D’), co-administered with or without RBV
e GT4: ombitasvir (25 mg daily) / paritaprevir (150 mg daily) / ritonavir (100 mg daily)
(referred to in the CS and hereafter in this ERG report as ‘2D’), co-administered with
RBV

The 3D and 2D treatment regimen doses and durations outlined in the CS match the licensed
indications for Viekirax and Exviera. An exception to the latter is that there appears to be an
error in CS Table 21 (CS p. 32) where it is stated that patients with GT4 HCV with compensated
cirrhosis receive 24 weeks of 3D + RBV — this should be 24 weeks of 2D + RBV. This error also
appears to have been replicated in the ‘Average cost of a course of treatment’ row of this table
too, where two different average costs are presented for a 24 week course of treatment of 3D —
the ERG believes that the last cost listed should be for a 24 week course of treatment with 2D
rather than 3D as stated. The CS does not provide the dose of RBV. The ERG notes that the
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draft SmPC for Viekirax states that this should be as per the RBV licence. Overall, the

intervention described in the decision problem is appropriate for the NHS.

Table 1: Treatment regimen and duration by patient population, as outlined in the SmPC

Patient population Treatment | Duration

Genotype 1b without cirrhosis | 3D

Genotype 1b with cirrhosis 3D + RBV | 12 weeks

Genotype 1a without cirrhosis | 3D + RBV?

24 weeks

Genotype 1a with cirrhosis 3D + RBV? _
(see section 5.1 of SmPC)

Genotype 4, without cirrhosis | 2D + RBV | 12 weeks

Genotype 4, with cirrhosis 2D + RBV | 24 weeks

This table is a direct reproduction of Table 20 in the CS (p. 29-30). *Note: Follow the genotype 1a dosing
recommendations in patients with an unknown genotype 1 subtype or with mixed genotype 1 infection.
RBV, ribavirin; SmPC, Summary of Product Characteristics.

Comparators
The comparators which were listed in the final scope and which were included in the decision

problem and economic model in the CS are shown in Table 2.

Table 3 gives further details about the comparators the company has excluded and the reasons
given for exclusion. The ERG agrees that the company’s rationales for excluding these
comparators from the decision problem appear reasonable. The main reason for exclusion was
a lack of suitable data for the economic model. The ERG has checked whether appropriate data
are available and agrees with the company that no suitable data are publicly available and that it
is therefore reasonable not to include these comparators in the decision problem. The company
states that the only relevant comparator for patients with GT1 and GT4 who are intolerant to or
ineligible for interferon treatment is best supportive care. In the CS best supportive care is
specifically defined more narrowly than in the final scope, as care for patients with GT1 and GT4
who are interferon intolerant or ineligible. The ERG considers this is reasonable, but notes that
in practice the patient group who may receive best supportive care is wider than just those who

are interferon intolerant (e.g. some patients choose not to be treated).
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Overall, the ERG considers the company has included all appropriate comparators from the
scope in the decision problem. However, the lack of suitable data for the economic model
means that no estimates of the clinical or cost effectiveness of 3D or 2D in comparison to

simeprevir or interferon-free regimens are available in the CS.

Outcomes
In line with the final scope, the outcomes listed in the decision problem are:

o SVRI12 (sustained virologic response 12 weeks after the end of therapy) (the scope

more broadly specified ‘SVR’)

e development of resistance to 3D or 2D therapy

e mortality

o adverse effects of treatment

¢ health-related quality of life (HRQoL)
These outcomes are appropriate and clinically meaningful. Historically, SVR24 (sustained
virologic response at 24 weeks post-treatment) has been used to measure response to
treatment in CHC,? but SVR12 is now used for regulatory approval, is highly predictive of
SVR24''? and is a clinically suitable endpoint.

Economic analysis

The economic analysis proposed in the decision problem matches the final scope and is

appropriate for the NHS. The company has used a lifetime time horizon, which is appropriate for

capturing differences in outcomes and costs for interventions for CHC.
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Table 2: List of comparators specified in the final scope and whether they have been
included in the CS decision problem and economic model

Comparator specified in final scope (relevant
population, in line with that specified in the CS

decision problem)

Included in the CS decision problem and

economic model?

PeglFN+RBV (GT1 and GT4) Yes
Telaprevir + PegIFN+RBV (GT1) Yes
Boceprevir + PegIFN+RBV (GT1) Yes

Sofosbuvir + RBV, with or without PeglFN (GT1 and
GT4) (subject to ongoing NICE appraisal ID654)

In part — sofosbuvir + PeglFN+RBV for GT1
and GT4 included. Sofosbuvir + RBV
without PegIFN for GT1 and GT4 was
excluded — see Table 3 below.

Simeprevir + PegIFN+RBV (GT1 and GT4) (subject to
ongoing NICE appraisal ID668)

No — see Table 3

Simeprevir+sofosbuvir with or without RBV (for people
who have GT1 or GT4 disease and are ineligible for or
intolerant to interferon treatment) (subject to ongoing
NICE appraisal ID668)

No — see Table 3 below.

Best supportive care (watchful waiting) (GT1 and GT4)

Yes, but the populations specified in the
decision problem and economic model are
more specifically patients with GT1 and GT4
who are interferon-intolerant.

GT, genotype; HCV, hepatitis C virus; NICE, National Institute for Health and Care Excellence;

PeglFN+RBV, Pegylated interferon and ribavirin; RBV, ribavirin.
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Table 3: Comparators specified in the final scope which were excluded from the CS and
economic model and reasons for exclusion

Comparator

(population)

Company’s reason for exclusion

ERG’s agreement or disagreement

with exclusion

Simeprevir +
PeglFN+RBV (GT1)

This regimen has received a
preliminary recommendation from
NICE,"® but it is not licensed for
patients with GT1a who have the
Q80K positive polymorphism. The CS
economic model requires data
stratified by fibrosis status and the
only data available by fibrosis status
were for the ITT population and not

patients who are Q80K negative.

Agree. The company’s rationale
appears reasonable — the ERG has
checked available data and agrees that
there is no publicly available suitable
data broken down by stage of fibrosis
to inform a model for patients who are
Q80K negative. [The ERG notes that
NICE has now issued final guidance on
simeprevir (TA331)"* and that this
regimen has been approved for GT1

patients.]

Sofosbuvir + RBV
[GT1, interferon
intolerant or ineligible
(12 week regimen)
and GT4 interferon
intolerant or ineligible

(24 week regimen)]

NICE have preliminarily not
recommended these regimens for

these populations.

Agree. NICE has now published final
guidance for sofosbuvir (TA330)"
which does not recommend these

regimens for these populations.

Simeprevir +
sofosbuvir (GT1 and
GT4, interferon
intolerant or

ineligible)

NICE have preliminarily not
recommended these regimens for

these populations. Additionally, the

data available by disease severity (i.e.

fibrosis and cirrhosis status)
categorises this in a different way to
the CS economic model and so is not

appropriate to use.

Agree. The ERG considers the
company’s rationale for excluding this
comparator on the basis of a lack of
suitable data for the economic analysis
appears reasonable. The ERG notes
from the NICE FAD for simeprevir,13
however, that a decision about this
regimen has been postponed to allow
for mature data on this combination for
these patients to become available.
The now published final guidance from
NICE for simeprevir (TA331)14 states
that recommendations for this
combination will be developed in

separate guidance. It is therefore still
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possible that this regimen could be
approved for use in the NHS in the
future as an option for patients who are

intolerant to or ineligible for interferon.

Simeprevir +
PeglFN+RBV (GT4)

Data for the relevant simeprevir trial
(RESTORE) were not presented by
both fibrosis and cirrhosis status, as
needed for the CS economic model
structure. Additionally, the 2D trial
(PEARL-1") excluded cirrhotic
patients, while the RESTORE trial
population included cirrhotics (23% of
the sample), meaning comparing data

from the two trials would be unfair.

Agree. ERG notes that this regimen
has now been approved by NICE for
patients with HCV GT4 (TA331), but
agrees with the company that it is
appropriate to exclude it as a
comparator from the decision problem
due to a lack of suitable data for the

economic model.

ERG, Evidence Review Group; FAD, final appraisal determination; GT, genotype; ITT, intention-to-treat;

NICE, National Institute for Health and Care Excellence; PegIFN+RBYV, Pegylated interferon and ribavirin;

RBYV, ribavirin

Other relevant factors

Relevant subgroups

In the decision problem, the company has specified the following subgroups for consideration,

which are all those stated to be of interest in the final scope:

o Genotype (genotype subgroup was not specifically referred to in the NICE scope)

e Co-infection with human immunodeficiency virus (HIV)

e Patients with and without cirrhosis

o People who have received treatment post-liver transplant

o Response to previous treatment (non-response, partial response, relapsed)

e People who are intolerant to or ineligible for interferon treatment

The company notes in the decision problem, that while data for patients with HIV co-infection

are presented, outcomes for these patients are not modelled separately in the economic model,

as outcomes were similar to those of patients without HIV co-infection. The ERG agrees that

SVR outcomes appear similar for patients with HIV co-infection and who do not have cirrhosis to

patients without HIV co-infection and who do not have cirrhosis (only limited data are provided

for HIV co-infected patients who have cirrhosis and as such are less conclusive) and it is
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therefore reasonable not to model outcomes for these groups separately. The ERG considers
one issue that may impact on the cost-effectiveness of 3D or 2D in this population is that they
may require additional monitoring. Clinical expert advice to the ERG indicates that more

supervision is needed of these patients, due to administration of ritonavir and the jntreased

potential for drug interactions in these patients. However, the ERG and one of'the clinical
experts providing advice to the ERG consider that this is likely to have a‘minimal impact ox the
cost-effectiveness.

There are also limited data available on SVR rates fogatients withycirrhosis, as the majority of

the trials excluded patients with cirrhosis. Only oné completédistudy (TURQUOISE I1*")
focussed solely on patients with cirrhosis, and one ongoing study (of patients co-infected with
HIV; TURQUOISE 1) included patien

rhosis status (see Sections 3.1.3 and 3.3.4).

e

with (h,= 6) and without cirrhosis (n = 25) and provide
subgroup analyses of SVR by ci

outcomes wjthin trials, including by gender, race and ethnicity, age, body mass index, fibrosis
score, interleukin 28B (IL28B) genotype, diabetes history, HCV RNA level, geographic region,

IP-10, and for treatment history.
The patient subgroups represented in the economic model are those by HCV sub-genotype

(GTla and GT1b), stage of fibrosis (mild, moderate and cirrhosis), treatment history (naive or

experienced) and eligibility for treatment with PegIFN (see Section 4.2.2 of this report).
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The results of subgroup analyses are presented for the GT1 trials only, as 100% of patients
included in the one GT4 trial identified achieved SVR12.

The ERG considers that both the company’s decision problem and the CS in general have
included all important subgroups, but that the lack of efficacy data presented for people with
cirrhosis or who are IFN intolerant or ineligible is a limitation of the trials and the CS.

Equality issues

The company has highlighted a number of equality issues in their decision problem, which the
ERG has summarised in Table 4. The ERG and clinical experts consulted by the ERG consider
the issues raised by the company to be appropriate and have not identified any additional
equality issues. The ERG notes that potential equality issues relating to patients with HIV co-
infection were raised in NICE’s appraisals of sofosbuvir (TA330),*® boceprevir (TA253)* and
telaprevir (TA252).%° The ERG also notes that the disproportionate representation of minority
groups among patients with GT4 HCV was raised as an equality issue in the appraisals of
sofosbuvir'® and simeprevir.*®* Additionally, the ERG notes that differential recommendations for
people with and without cirrhosis are made in NICE’s guidance on the use of sofosbuvir for
treating chronic hepatitis C."® Clinical expert advice to the ERG concurs with the company’s
assertion that the 3D and 2D regimens have the potential for reducing health inequalities in
prison populations and among homeless people, as interferon-free regimes would likely be
better tolerated in these populations. The clinical experts consulted by the ERG also agreed that
the company’s reason for suggesting that recommendations about the use of 3D and 2D should
not differentiate between people with and without cirrhosis is reasonable. This is due to the
potential for inaccurate classifications of the degree of fibrosis or cirrhosis from fibroscan
assessments of liver fibrosis and sampling variations from liver biopsies (note, most
assessments of fibrosis are performed by fibroscan rather than liver biopsy in clinical practice
now). Clinical expert advice to the ERG is that patients with F3 or F4 would both be considered

to have advanced fibrosis and would be treated the same.
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raised by the company

Patient group (type of
equality issue)

Equality issue raised®

Ethnic groups
disproportionately
affected by GT4 (equality

legislation)

HCV GT4 infection predominantly affects people from North Africa,
the Middle East, Central Africa and Egypt. Therefore, differential
recommendations on the use of 3D or 2D for patients with HCV GTs
1 and 4 could potentially disadvantage and discriminate against

migrants from these countries.

People with HIV co-
infection (equality

legislation)

People with HIV co-infection may be classified as disabled under
disability discrimination legislation. Therefore, as evidence is
presented to show the efficacy of 3D does not differ in patients with
HIV co-infection, recommendations on the use of 3D or 2D should

not differ for patients with or without HIV co-infection.

Prison populations and
homeless people (health

inequalities)

Effective HCV treatments for these patients have potential for
reducing health inequalities given that these groups have a higher

prevalence of HCV infection.

Patients with cirrhosis
(type of equality issue

not specified)

Differential recommendations on the use of 3D or 2D should not be
made for patients with and without cirrhosis, as some patients may
be misclassified as having a metavir score of F3 when they have a

score of F4.

4 Equality issues are raised in CS section 3 p. 49-50

Impact of treatment on onward HCV transmission

The final scope specified that, if evidence allowed, the impact of treatment on reduced onward

HCV transmission could be considered in the CS. The company has not presented data about

the impact of treatment on preventing onward transmission in the CS.
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3 CLINICAL EFFECTIVENESS

3.1 Critique of company’s approach to systematic review

3.1.1 Description of company’s search strategy

Despite some minor errors, the searches are overall sound and considered unlikely to have
missed anything of significance that was not identified in the submission reference list. In the
Clinical Evidence search section, Cochrane was not listed, however additional alternative
databases have been included such as ‘Citeline Trialtrove’ (which claims to gather its clinical
trial intelligence from over 20,000 sources, so was deemed a suitable alternative). The hosts of
the databases have not been listed and all sources have been simultaneously cross-searched
and de-duplicated, rather than recording numbers from individual separate searches. The
outcome term (SVR) is included in the search strategy, rendering it highly specific; a broader
approach in a systematic review would have been preferable. No additional adverse event
searching was undertaken, with data taken from the trials that met the inclusion criteria. The
clinical searches were three months out of date (conducted September 2014). The ERG ran
checks on Medline, Embase, Cochrane Central and NICE Evidence, replicating searches and
adding some terms such as product trade names, 3-DAA and 3D, and omitting the SVR terms.

No extra relevant results were identified from modification of the search.

A flow diagram was provided by the company on request from NICE and the ERG (clarification
points A5 and A8). Although a summary of reasons for exclusion was provided in the flow chart,
a list of excluded studies with reasons for exclusion was not provided. Full citations and
abstracts, where available, for the 30 studies identified on searching were presented in CS
Appendix 2. However, only two [PEARL Il ( Andreone et al. 2014*") and PEARL | (Hezode et al.
2014%%)] of the eight published primary study references given in CS Table 24 p. 61 were among
the 30 studies identified on searching. As the searches were conducted in September 2014 and
the other six primary study references were published prior to this, it is not clear why these were

not identified by the company’s searches.

The cost effectiveness and quality of life searches used appropriate databases, subject terms

and filters, named the host and searched and recorded results for each database separately.
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Typographical errors occur in Section 10.12.4 in the reporting of the quality of life/ health state
utility values (HSUV) searches (lines: 45 of Medline, 39 of Embase and 39 of Econlit, relating to
English language restriction). PRISMA flow diagrams of results are given. The ERG updated
the cost and quality of life searches as the company’s searches were conducted 8 months
before submission. The results were checked by two reviewers. No cost effectiveness studies
including 3D or 2D were identified by these searches. Additional cost effectiveness studies
including comparator regimens identified by these searches were non-UK studies, applying
efficacy estimates from the comparator registration trials. No additional primary sources for
guality of data to populate the economic model were identified in these searches.

Additional searching was also undertaken by the ERG on UKCRN, UKCTG, clinicaltrials.gov
ISRCTN and WHO ICTRP to check for any extra ongoing trials not mentioned in the CS. The
results were checked by two reviewers (see section 3.1.3).

3.1.2 Statement of the inclusion/exclusion criteria used in the study selection.

There are some differences between the eligibility criteria for the CS systematic review and the
NICE decision problem. The NICE scope refers to adults with CHC and does not limit by
genotype. However, the trial evidence and the licensed indications of the interventions are

limited to people with HCV genotypes 1a, 1b or 4.

The inclusion and exclusion criteria for selection of trials of the intervention (3D or 2D) are
clearly stated (CS Table 23 p. 57). Inclusion is limited to patients with HCV genotype 1 or 4.
Eligible comparators are ‘Any’, rather than those listed in the NICE scope. As a result, several of
the included RCTs do not have an appropriate randomised comparison. Instead, the CS
provides what it refers to as planned ‘historical comparisons’ with data from previous trials of
telaprevir. Phase Il or Il clinical trials were eligible for inclusion in the systematic review. RCT
guality and study setting were not specified as inclusion or exclusion criteria. The CS does not

explicitly consider bias in study selection.

On request from NICE and the ERG, the company clarified that a systematic review was not
undertaken to identify the studies used to estimate the telaprevir SVR rates used as the
historical controls (clarification point A1), and inclusion and exclusion criteria for trials of the

historical controls were not reported in the CS. The company also clarified that a systematic
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review was not undertaken to identify studies to derive the SVRs for certain disease
characteristics for different HCV GT1 regimens (PeglFN+RBYV, telaprevir + PeglFN+RBV,
boceprevir + PegIFN+RBYV, sofosbuvir + PeglFN+RBYV, simeprevir + PeglFN+RBV) presented
in CS Table 58, p. 199. The company stated that, with the exception of PegIFN+RBYV all the
regimens in the table had been assessed by the STA process and therefore company
submissions to NICE and ERG reports for these previous STAs were used to identify the data
(clarification point A2).

3.1.3 Identified studies

Study designs

The CS identified nine studies: eight of 3D and one of 2D (Table 5). Of these nine studies,
seven were phase 3 trials, and two were phase 2 studies (one RCT and one single arm study,
both of 3D) that were reported in less detail. Although the trials were described in the CS as
RCTs, only the two placebo controlled trials (SAPPHIRE 1?% and 11?*) have a comparator relevant
to the decision problem. However, only data on HRQoL and adverse events were collected from
the placebo arm in these two trials. The comparators in the remaining six RCTs were not
relevant to the decision problem. Therefore there is no direct randomised comparison against
any of the comparators listed in the scope for SVR in any of the trials. SVR data are essentially

observational data.

Details of the nine 3D and 2D studies®®*"?%%?’ gre reported as methodology (Tables 26-31, p.
68-93), eligibility criteria (CS Tables 32, p. 95), baseline participant characteristics (CS Table
33-34, p. 119-123), trial outcomes (CS Table 35, p, 126-132), statistical analyses (CS Table 36,
p, 134-141) and participant flow charts [CS Figures 5-11, p. 143-149 (note: not provided for the
two phase 2 studies: AVIATOR?® or M14-103%")]. The CS states on p. 142 that pre-planned
subgroup analyses were undertaken in all studies to assess any differences in the percentage
of people with SVR12 according to various pre-specified demographic and baseline clinical

characteristics.
In addition, limited SVR data from the telaprevir (ADVANCE, ILLUMINATE and REALIZE)

boceprevir (SPRINT-2), sofosbuvir (NEUTRINO) and simeprevir (QUEST 1, QUEST 2, ATTAIN)
trials are reported in the CS (CS Table 58, p. 199).
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Electronic copies of the 2D and 3D trial publications were provided with the CS. Copies of the
CSRs were requested by the ERG. Some comparator trial references were provided (telaprevir
ADVANCE and REALIZE trials; boceprevir RESPOND-2 and SPRINT trials; sofosbuvir
NEUTRINO, POSITRON and FUSION trials) but others (e.g. simeprevir trial references) were
not provided and were requested by the ERG.

All included 3D and 2D studies were sponsored by the company.

Non-randomised studies

As noted above, the CS reports one non-randomised phase 2 single arm study (M14-103%"),
which is relevant to the decision problem as it assessed efficacy of 3D in treatment naive and
PeglFN+RBYV treatment experienced HCV GT1 patients on stable opioid therapy without
cirrhosis. However, as noted, all included 2D and 3D trials provide essentially non-randomised
observational data for the primary outcome of SVR12.

Characteristics of the studies

The eligibility criteria differ between the included trials with respect to genotype and genotype
subgroup, treatment history, and cirrhosis status. A summary of the key criteria and treatment
regimens studied or compared is presented in Table 5. Only certain arms or subgroups from the
included studies are in line with the licensed indications for 3D and 2D; these are summarised in
Table 6. In the ERG summary of results (section 3.3), data are presented in line with the

licensed indications.

Among the GT1 phase 3 trials, the proportion of men varied from about 45% in PEARL I11* to
about 70% in TURQUOISE I1.Y" Other characteristics were as follows: proportion of white
people 83.4% (PEARL IV® 3D+placebo arm) to 95.7% (TURQUOISE I1'” 3D 12 week arm),
mean age 48.4yrs (PEARL III”> 3D+RBV arm) to 57.1yrs (TURQUOISE II'” 3D 12 week arm),
fibrosis score F2 or F3 23.3% (SAPPHIRE 1 3D+RBV arm) to 37% (PEARL IV?®> 3D+RBV
arm), IL28B CC genotype subgroup 7.2% (SAPPHIRE 11** placebo arm) to 31.6% (SAPPHIRE
I placebo arm), HCV RNA 6.29 (PEARL [1I* 3D+RBV arm) to 6.64 log10lU/ml (PEARL IV®).

The corresponding characteristics across the three groups from the PEARL | trial* in GT4
patients were 54.5% to 73.5% men, age 44.2 to 50.9 years, fibrosis score F2 or F3 13.6% to
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32.6%, IL28B CC genotype subgroup 12.2% to 27.3%, HCV RNA 6.10 to 6.27 log101U/ml,
genotype subgroup 4a/c/d 47.7% to 65.3%.

One of the phase 2 RCTs (the AVIATOR study?®) does not meet the inclusion criteria because
dasabuvir (brand name Exviera), which is a component of the 3D regimen, is provided at a dose
of 400mg twice daily whereas the licensed dose is 250mg twice daily. The CS did not provide
the doses of each drug used in the 3D + RBV treatment regimen for the other Phase 2 trial — the
M14-103 trial, and NICE and the ERG requested clarification about this. The company
responded (clarifications point A16) that the licenced regimen was used. As noted above, all of
the other RCTs meet the inclusion criteria of the CS systematic review, however they do not
fully meet the decision problem.
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Table 5 Summary of key eligibility criteria in included studies

Trial Treatment history Genotype / subgroup Cirrhosis status ORT Comparison in trial®
TX TX TXExp | GT1 GTla | GTlb | GT4 | Non- Cirrhotic
Naive | Exp & Naive only only cirrhotic
SAPPHIRE I |V v v 3D+RBV vs placebo
SAPPHIRE II** v v v 3D+RBV vs placebo
THRQUOISE v v v 3D+RBV 12 wks vs 24 wks
Il
PEARL II”! v v v 3D+RBV vs 3D
PEARL III”° v v v 3D+RBV vs 3D
PEARL IV® v v v 3D+RBV vs 3D
AVIATOR? v’ v v phase 2 dose finding, 14 arms
M14-103°’ v’ v v v’ phase 2 single arm 3D+RBV
PEARL I™° v v v 2D+RBV vs 2D (Tx Naive)
2D+RBV (Tx Exp)

@ Treatment duration was 12 weeks unless stated otherwise.

GT, genotype; ORT, opioid replacement therapy; RBV, ribavirin; Tx, treatment; Tx Exp, treatment experienced.
Table data drawn from information presented in CS Tables 26-32 p.68-118
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Table 6 Summary of licensed indications and corresponding trial arms or subgroups

SmPC recommendation

Trial evidence

Patient population Treatment | Duration, | Trial Genotype Comparison in trial® Trial arm or subgroup
bop wks enrolled in trial meeting licence
Genotype 1b without 3D 12 PEARL II”* 1b 3D+RBV vs 3D Arm with 3D, n=91
cirrhosis
PEARL III” 1b 3D+RBV vs 3D Arm with 3D, n = 209
Genotvoe 1b with cirrhosis | 3D + RBY 12 TURQUOISE la and 1b 3D+RBV 12 wks vs 24 wks | Subgroup with GT1b AND 12
P IS wks duration, n=68/208
Genotype 1a without 3D + RBY 12 SAPPHIRE I | 1aand 1b 3D+RBV vs placebo Subgroup with GT1a,
cirrhosis n=322/473
SAPPHIRE II”* | 1aand 1b 3D+RBV vs placebo Subgroup with GT1a,
n=173/297
PEARL IV® la 3D+RBV vs 3D Arm with 3D+RBV, n=100
M14-103 la and 1b 3D + RBV (single arm trial) | Subgroup with GT1a, n:-b
. . TURQUOISE la and 1b 3D+RBV 12 wks vs 24 wks | Subgroup with GT1a AND 24
Genotype la with cirrhosis | 3D + RBV 24 T wks duration, n=121/172
Genotype 4 without 5D + RBY 1 PEARL I'° 4 2D+RBV vs 2D (TxN) Arms with 2D+RBV, TxN n=42,
cirrhosis 2D+RBV (TXExp) TXEX, n=49
Genotype 4 with cirrhosis 2D + RBV 24 No data

% Treatment duration in trials was 12 weeks unless stated otherwise.
® The company provided the ERG with the results of a subgroup analysis of SVR12 by HCV sub-genotype, in response to NICE and the ERG’s request for

this (clarification point A15).

Tx, treatment; Tx Exp, treatment experienced.
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Baseline characteristics of the seven phase 3 and two phase 2 trials are provided in CS Tables

33-34 (p. 119-123). The ERG has examined differences in baseline characteristics of patients

23 24
I I

and controls in the two placebo controlled trials (SAPPHIRE I=° and 1I”") as these comparisons
are relevant to the decision problem. Randomised groups were generally similar, although there
was a greater proportion of men in the 3D+RBV group compared with the placebo group in
SAPPHIRE I% (57.3% vs 46.2%, p=0.02 and the 3D+RBV group were younger on average than

the placebo group in SAPPHIRE 11** (51.7 yrs vs 54.9 yrs, p=0.005).

The CS does not comment on the similarity of patients in the 3D studies to those in the studies
of telaprevir used for the historical comparison (ADVANCE, ILLUMINATE and REALIZE) or the
other comparators (boceprevir, simeprevir, sofosbuvir) relevant to the decision problem. In
response to a request from NICE and the ERG, the company provided baseline characteristics
for the telaprevir studies ADVANCE and REALIZE, but not ILLUMINATE (clarification point A9).
In addition, the company provided baseline characteristics for two ongoing head-to-head RCTs
of 3D+/-RBV versus telaprevir+PeglFN+RBV, MALACHITE | and MALACHITE Il (for details of

these and other ongoing studies, please see below).

The company stated that it was not possible to examine the baseline characteristics for the
specific matched historical control rates, as the baseline data for telaprevir are not available at
the disaggregated level (clarification point A9). See section 3.1.6 for details on the selection of

data for the historical telaprevir controls.

For studies of treatment naive patients (SAPPHIRE I:*® GT1, PEARL I11:*® GT1b, and PEARL
IV:?®> GT1a), the telaprevir trials used for the historical comparison were ADVANCE and
ILLUMINATE (both include GT1). The company commented on the similarity of SAPPHIRE 17
and ADVANCE, and stated that other than the inclusion of cirrhotic patients in ADVANCE (6%),
the key baseline characteristics are broadly similar. The ERG notes that the proportion of
patients with fibrosis score FO or F1 is higher in SAPPHIRE 1% (76%), PEARL I11?®> (70%) and
PEARL IV?® (64%) than in ADVANCE (37%) and ILLUMINATE (27%). The company did not
comment on the similarity of ADVANCE with PEARL I11*° and PEARL IV, * or of ILLUMINATE
with the three 3D studies. Other differences noted by the ERG include the lower proportion of
Hispanic patients in PEARL 111*° (2% compared with approximately 10% in ADVANCE).
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For treatment experienced patients (SAPPHIRE 11:** GT1, and PEARL 1I:** GT1b), the telaprevir
trial used for the historical comparison is REALIZE (GT1). The company comments on the
similarity of SAPPHIRE 11** and REALIZE, and notes that SAPPHIRE 11** excluded cirrhotic
patients and purposefully included a much higher proportion of null responders. The company
did not comment on the similarity of REALIZE with PEARL I1.2* The ERG notes that the
proportion of patients with fibrosis score FO or F1 is higher in SAPPHIRE 11** (68%) and PEARL
11 (67%) than in REALIZE (23%).

For cirrhotic patients (TURQUOISE II,*" both treatment naive and treatment experienced
patients), the data used for the historical comparisons are from the subgroups of patients with
cirrhosis from ADVANCE and ILLUMINATE (for treatment naive patients) and REALIZE (for
treatment experienced patients). Baseline data for these subgroups are not available.

The baseline characteristics of the randomised groups in MALACHITE | and MALACHITE II
were generally similar, although there were differences between trial arms in the proportion of

men and proportion from different geographic regions in MALACHITE I.

Ongoing trials
The CS lists the following ongoing trials (CS Section 1.6 p. 30):

e MALACHITE-I (M13-774) and MALACHITE-II (M13-862): RCTs evaluating 3D + RBV
versus telaprevir + PeglFN+RBYV in treatment naive (MALACHITE 1) and treatment
experienced (MALACHITE Il) HCV GT1 patients. Final data collection for the SVR12
primary outcome measure was expected December 2014.

¢ TURQUOISE | (M14-004): RCT evaluating 3D + RBV 12 weeks versus 24 weeks in HCV
GT1 patients co-infected with HIV-1. Treatment naive and treatment experienced
patients, and both cirrhotic and non-cirrhotic patients are eligible. Due to complete May
2016. The randomised comparison is not relevant to the decision problem.

o CORAL I (M12-999): cohort study evaluating 3D with and without RBV in HCV GT1
patients -after liver transplant. Due to complete February 2016.

e TURQUOISE-CPB (M14-277): RCT evaluating 3D + RBV in HCV GT1 patients with
decompensated cirrhosis. Final data collection for primary outcome measure (not
specified) expected July 2015.

e TURQUOISE-III (M14-490): single arm study of 3D in HCV GT1b patients with cirrhosis.

Final data collection for primary outcome measure (not specified) expected May 2015.

Version 1 35





Confidential — do not copy or circulate

The CS states that 17 studies are currently ongoing but as not all were expected to complete

within 12 months of the STA only the five trials listed above were summarised in the CS.

Additional searching undertaken by the ERG identified two ongoing relevant studies of 3D and
2D that are due to complete within the next 12 months which were not mentioned in the CS
[RUBY-I, (NCT02207088) and NCT02194998]. However, neither of these studies compared 3D
or 2D against the comparators listed in the decision problem and scope, and as such are not
directly relevant to the appraisal. One was a single arm trial of 3D in people with renal
impairment (RUBY-I), and the other compared different 3D regimes in people with HIV/HCV co-
infection who are taking antiretroviral therapy (NCT02194998).

Interim results were presented for TURQUOISE | and CORAL | in CS sections 6.5.1.9 and
6.5.1.10 (CS p. 179-182). References were not provided by the company and only limited
details of the methodology were provided. In addition, in their response to the clarification letter
from NICE and the ERG, the company provided baseline characteristics and interim data from
the two ongoing MALACHITE studies (clarification point A9).

TURQOISE I: Estimated enrolment for the study is 300. Interim analysis is presented for 63
patients. Overall patients had a median age of 51 years; 24% were Black; 81% had IL28B non-
CC genotype; 19% had compensated cirrhosis; 67% were treatment-naive; and 89% had GTla

infection.

CORAL [: Estimated enrolment for the study is 70. Interim analysis is available for Cohort 1,
comprising of 34 patients from the US and Spain. Cohort 1 patients had fibrosis score < F2
(Metavir), and were treatment-naive after transplantation but may have received previous HCV
treatment (PeglFN or IFN with or without RBV) prior to liver transplantation. Patients received
24 weeks of 3D+RBV. Dose of RBV was at the discretion of the investigator, mostly ranging
600-800 mg/day. 79.4% were men, 85.3% were white, 85.3% had HCV GT la infection, and
76.5% had IL28B non-CC genotype. The mean time since liver transplantation was
approximately 4 years. The CS does not report average age. Immunosuppression medication at

baseline is reported.
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3.1.4 Description and critique of the approach to validity assessment

Critical appraisal is provided for all the included phase 3 RCTs and one phase 2 RCT (PEARL
I*%) (CS Table 37 p. 151 and CS Appendix 10.3). The detailed quality assessment for PEARL
I*® was missing from Appendix 10.3 and was supplied by the company on request by NICE and
the ERG (clarification point A7). Quality assessment is not provided for the two phase 2 trials
that do not contribute data to the economic model (AVIATOR? and M14-103%). The quality

assessment is presented in tabular format without comment or discussion by the company.

The company used the quality assessment criteria suggested in the NICE STA company’s
submission template, however it is not appropriate to apply these criteria where no randomised
comparison with placebo or an appropriate comparator treatment is available for the outcome(s)
of interest. Of the seven RCTs that the company quality assessed, randomised comparisons of
intervention versus placebo were only available from the SAPPHIRE I*® and SAPPHIRE 11**
trials for the outcomes of adverse events and HRQoL. The ERG has checked the company’s
assessment of quality for these two trials (Table 7).

12 and

It was not appropriate to quality assess the SVR12 outcomes from SAPPHIRE
SAPPHIRE I1** using the NICE quality assessment criteria because the validity of the of the trial
SVR12 results needs to be judged in relation to how they are used subsequently in the
economic model. For example, the company’s response to the question “Were the groups
similar at the outset of the study in terms of prognostic factors” the assessment of within trial
treatment and placebo groups is not relevant, because for the SVR12 outcome it is the validity
of the comparison between the SVR12 trial outcome and the historical SVR12 data from the

telaprevir trials contributing to the economic model that is important.

For the remaining five RCTs that the company quality assessed, the use of the NICE criteria for
guality assessment of RCTs was not appropriate because the randomised comparison groups
addressed different treatment lengths (TURQUOISE 1I*") or presence or absence of RBV in the
treatment regimen (PEARL 1,"® PEARL 11,>* PEARL 1lI*® and PEARL IV®). Therefore for the
outcome data from these studies that is of particular interest (SVR12, adverse events, HRQoL),
there is no randomised comparison with placebo or an appropriate comparator treatment. The

presented data come from a single trial arm.
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No quality assessment is presented in the CS for the telaprevir trials (ADVANCE,*
ILLUMINATE? and REALIZE®) that provide the data for historical SVR rates or for trials of

other comparators used in the economic model (boceprevir, sofosbuvir, simeprevir).

Table 7 Company and ERG assessment of trial quality

SAPPHIRE I SAPPHIRE I
1. Was randomisation CS: Yes Yes
carried out appropriately? ERG: | Yes Yes

Comment: SAPPHIRE | - Randomisation was stratified according to HCV genotype (1a vs. non-1a) and
IL28B (CC vs hon-CC). SAPPHIRE Il - Randomisation was stratified according to HCV genotype (1a vs
non-1a) and previous treatment response to peglFN+RBV (null responder, partial responder, or relapser).

2. Was concealment of
treatment allocation
adequate?

CS:

Yes

Yes

ERG:

Yes

Yes

Comment: SAPPHIRE | and SAPPHIRE II- The company’s comment for this question refers to blinding
however the ERG judges the latter to be adequate.

rather than concealment of allocation,

3. Were groups similar at
outset in terms of
prognostic factors?

CS:

Yes

Yes

ERG:

Yes, for AE and HRQoL
outcomes

Unclear for SVR12 (no
randomised comparison)

Yes, for AE and HRQoL outcomes
[except for mean age which was
lower in the intervention group
(51.7 years vs 54.9 years) but the
impact of the age difference on

prognosis is not discussed)].

Unclear for SVR12 (no
randomised comparison)

Comment: SAPPHIRE | had a higher proportion of men in the 3D+RBYV group, but groups were similar for
key prognostic factors. For both SAPPHIRE | and SAPPHIRE Il only patients with GT1a genotype have
been treated in line with the draft SmPC treatment recommendations. Although baseline characteristics
are not presented for GT1a participants in each group it is likely that that the groups would have been
similar because, as noted above, randomisation was stratified according to HCV genotype in both trials.

For the SVR12 outcome data the appropriate comparison for SAPPHIRE 1 is with the baseline
characteristics of the populations included in the telaprevir trials ADVANCE and ILLUMINATE from which
the historical SVR12 rates were obtained. For SAPPHIRE Il the appropriate comparison is the telaprevir
trial REALIZE from which the historical SVR12 rates for comparison were obtained. Baseline
characteristics for the participants from these three telaprevir trials were not provided in the study
publications or the CS. However, in response to a request from NICE and the ERG, the company
provided baseline characteristics for the telaprevir studies ADVANCE and REALIZE, but not ILLUMINATE
(clarification point A9).

4. Were care providers, Cs: Yes Yes
participants and outcome ERG: | Yes Yes
assessors blind to treatment

allocation?

Comment:

5. Were there any CS: No No
unexpected imbalances in ERG: | No No
drop-outs between groups?

Comment: Although in both trials there were more discontinuations in the intervention groups than the
placebo groups (SAPPHIRE | 1.9% vs 0.6%; SAPPHIRE Il 1.7% vs 1.0%) these were low and appear
unlikely to have been due to treatment assignment. Discontinuations due to adverse events between
groups in SAPPHIRE | were the same (0.6% both arms) and low in SAPPHIRE Il (1% intervention vs 0%
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| SAPPHIRE I | SAPPHIRE II”*
placebo).
6. Is there any evidence CS: No No
that authors measured ERG: | No No
more outcomes than
reported?
Comment:
7. Did the analysis include CS: Yes Yes
an ITT analysis? If so, was ERG: | Yes, although modified ITT Yes, modified ITT (all patients who

this appropriate and were
appropriate methods used
to account for missing data?

(all patients who underwent
randomisation and received
at least one dose of the study
drug during the double-blind
period)

underwent randomisation and
received at least one dose of the
study drug during the double-blind
period).

Comment: In SAPPHIRE | only four participants (0.8%) in the intervention arm and one participant (0.6%)
in the placebo arm did not receive study drug. In SAPPHIRE Il zero participants in the intervention arm

and one participant (1%) in the placebo arm did not receive study drug.

The company assessment of trial quality is presented in CS Table 37 p. 151 and CS Appendix 10.3
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3.1.5 Description and critique of company’s outcome selection

The outcomes selected by the company in their decision problem (CS p. 54), (SVR12,
development of resistance to 3D or 2D therapy, mortality, adverse effects, HRQoL) are
appropriate and match the NICE scope/decision problem. However, whilst amino acid variants
that are known to confer resistance to one of the three direct-acting antiviral agents were
reported for patients who experienced post-treatment relapse, the CS does not state whether all
participants were tested for these at baseline. Furthermore the CS does not state how any new

resistance conferring mutations emerging during therapy would be identified.

The primary outcome in each of the seven phase 3 trials was SVR12. Secondary outcome

measures of the seven phase Il trials included:

e normalisation of the alanine aminotransferase level (SAPPHIRE 1,2 [1?%);

e proportion with haemoglobin below the lower limit of normal (PEARL 11, 111?° IV?®);

e virologic failure during treatment (SAPPHIRE 1,® 11,>* TURQUOISE II,* PEARL 11, 111,%°
IV,> PEARL I'%);

e post-treatment relapse (SAPPHIRE 1,2 11,** TURQUOISE II,*” PEARL 11, 11,2 IV,® PEARL
I"%);

e SRV24 (PEARL I'9).

Virologic failure was defined as two consecutive HCV RNA measurements of more than 1 log10
IU per millilitre above the nadir at any time during treatment, an HCV RNA level of 25 U per
millilitre or more at all assessments during treatment among patients who received at least 6
weeks of treatment, or a confirmed HCV RNA level of 25 IU per millilitre or more after a level of
less than 25 1U per millilitre during treatment. Virologic relapse was defined as a confirmed
HCV RNA level of 25 IU per millilitre or more between the end of treatment and 12 weeks after
the last dose of study drug among patients who completed treatment and had an HCV RNA
level of less than 25 U per millilitre at the final visit during the treatment period. No definition of

virologic failure or relapse is provided for the PEARL | study.®

The following ‘exploratory’ outcome measures were also reported:

e HRQoL: EQ-5D-5L, SF-36 (SAPPHIRE 1,%% II,>* TURQUOISE II,*” PEARL I, 111,® IV®). EQ-
5D-5L, HCV-PRO (PEARL 1%);

e Treatment compliance (SAPPHIRE 1,% 11, TURQUOISE II,*” PEARL I,*® 11,2 111, V%),
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The primary outcomes of the two phase 2 studies (AVIATOR? and M14-103?") were SVR24
and SVR12, respectively. Note, however, that the ERG considers the AVIATOR study26 not to

meet the NICE scope. Secondary outcomes of M14-103%" were virologic failure and relapse.

Adverse events were reported for all nine trials. Mortality occurring during the trials was reported

in the adverse event section.

HRQoL was assessed using the generic EQ-5D (visual analogue scale and health index score)
and the SF-36 mental component score and physical component score.

The CS states that EQ-5D-5L health index scores were derived using where possible country
specific algorithms to cross-walk the 5L values to the 3L tariff scores, as country specific tariffs
for the EQ-5D-5L are currently in development. Where an individual country does not have a
crosswalk, the US crosswalk to convert the 5L values to 3L was used. Therefore, the mean
health index values for the EQ-5D-5L presented in CS Table 39, Table 41, Table 44, Table 46,
Table 48, Table 50, and Table 57 were calculated using a number of different countries
algorithms, which make the data difficult to interpret. For the economic modelling, the UK cross-
walk was applied to the entire data set to ensure consistency in the methodology of obtaining
utility values, and thus any differences can be attributed to an actual change in HRQoL rather
than sampling of country-specific tariff differences. The ERG considers this approach to be

appropriate.

The studies also collected data from a newly developed patient reported outcome tool
specifically for HCV, the Hepatitis C Virus Patient Reported Outcomes Instrument (HCV-PRO).*
The 16 item questionnaire focuses on aspects of physical health, emotional health, productivity,
social interactions, intimacy and perception. The CS reports that the validity, responsiveness

and identification of the minimally important difference in score have been tested in trials.

3.1.6 Description and critique of the company’s approach to trial statistics

The CS reports the proportion of patients with SVR12 and 95% Cls. All phase 3 trials except
PEARL I* (GT4) planned a historical comparison with telaprevir. The CS states that sample
sizes were calculated to demonstrate noninferiority and superiority using specified margins,

however details of the power calculations were not provided. Note that in some trials the power
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calculations are based on the overall number in the active arm (for example 450 in SAPPHIRE
1,22 300 in SAPPHIRE 1), however the licensed indication is for a subgroup. The subgroups
are therefore unlikely to be powered for inferiority/superiority. See Table 8 below for summary of

assumptions used in power calculations and data for historical comparisons.

Non-inferiority: the studies (apart from PEARL 111 and PEARL IV,?® see below) have greater
than 90% power to demonstrate non-inferiority with a (2-sided) 95% CI lower limit for 3D or 2D
greater than the 95% CI upper limit of telaprevir minus 10.5 percentage points. The non-
inferiority margin of 10.5% is based on the ILLUMINATE telaprevir study, which used the same
non-inferiority margin.?* The clinical experts consulted by the ERG agreed that this margin is

appropriate.

Superiority: the studies have a greater than 90% power to demonstrate superiority with a 95%
Cl lower limit for 3D or 2D greater than the 95% CI upper limit of telaprevir. Power to

demonstrate superiority was not reported for PEARL 11.#

For PEARL 1I1,?° the CS states that the sample has 95% power for non-inferiority to historical
telaprevir for each regimen (CS Table 36, p. 138), but gives the upper 95% CI limit value of 84%
instead of 73% (based on 10.5% non-inferiority margin as stated in CS Table 28). For PEARL
IV,” the CS also states that the sample has 95% power for non-inferiority to historical telaprevir,
but gives the upper 95% CI limit value of 75% instead of 65% (based on 10.5% non-inferiority
margin as stated in CS Table 26).

NICE and the ERG asked the company to provide details about the dosing regimens used in the
historical comparison telaprevir studies (clarification point A10). The company stated that the
dosing was that used in the phase 3 telaprevir trials. The ERG agrees that the trials arms that
provided data for the historical comparisons in the CS from the ADVANCE? and ILLUMINATE?®
trials used the licensed telaprevir treatment regimen.** However, it is unclear from the CS and
the company’s response to NICE and the ERG'’s clarification questions whether the estimated
historical comparison SVR rates for treatment experienced participants with cirrhosis from the
REALIZE trial*® were based solely on the licensed telaprevir treatment regimen or whether they
included data from the unlicensed ‘lead-in T12PR48’ regimen (i.e. four weeks of PeglFN + RBV
followed by telaprevir for 12 weeks and PeglFN + RBV for 48 weeks in total). Therefore, itis

unclear whether the estimated historical comparison SVR rates for treatment experienced
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participants with cirrhosis in the TURQUOISE Il study were based on the licensed telaprevir

treatment regimen.

The CS states no adjustment for dropout was applicable because patients without data at post

treatment week 12 (after imputing) were counted as failures for SVR.

Analyses were performed on the ITT (TURQUOISE II'') or modified ITT (SAPPHIRE 1,% 11,
PEARL I1,* 111,*® IV®) population. The ERG notes that ITT analysis does not have a
conservative effect in non-inferiority trials, and that ideally both ITT and per-protocol analysis
should be reported to see if these confirm one another. Details of analysis in the telaprevir trials
were not reported.

There was no historical comparison reported for the phase 2 AVIATOR?* and M14-103?' trials.

Interim results from TURQUOISE 1 (GT 1/HIV co-infected patients), CORAL | (GT1 post-

transplant patients) are reported and clearly labelled as such.
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sis plan

Trial GT | Tx | Planned % assumed to | TPV 95%° ClI TPV 95%°% Source of telaprevir data, SVR (95% CI)
sample size | achieve SVR12 | upper limit Cl upper
in power minus 10.5 limit
calculation (noninferiority) | (superiority)
SAPPHIRE 1 N | 450 in active | 92 70 for GT1 80 for GT1 MA of ILLUMINATE & ADVANCE non-cirrhotic patients
1 arm 75 for GTla | G1: 78 (75,80)
84 for GT1b | Gla: 72 (68,75)
G1b: 80 (75,84)
SAPPHIRE 1 Ex | 300 in active | 85 60 for GT1 70 for GT1 REALIZE®
1 arm 65 for GTla | G1: 65 (60, 70)
77 for GT1b | Gla: 59 (53,65)
G1lb: 71 (64,77)
TURQUOISE | 1 B | 380 overall 68 43 54 MA of cirrhotic patients ILLUMINATE & ADVANCE for TxN,
II*” (cirrhotic) randomised REALIZE for TXEx, and a weighted average of
in 1:1 ratio corresponding SVR rates for TxN and TxEXx.°
i.e. 190 each Population based weighted average: 47 (41, 54)
group (12 or
24 wk)
PEARL 1 | 1b | Ex | 210 overall 82 64 75 REALIZE®
randomised 69 (62,75)
in 1:1 ratio
i.e. 105 each
group (+ or -
RBV)
PEARL III”® b | N | +RBV =200 |92 73 84 MA of ILLUMINATE & ADVANCE non-cirrhotic patients
-RBV = 200 80 (75, 84)
PEARL IV® |[1a [N |+RBV=100 |90 65 75 MA of ILLUMINATE & ADVANCE
-RBV = 200 85 72 (68, 75)

Information drawn from CS Tables 26-32 p. 68-118 and CS Table 36 p. 134-141
Tx = Treatment, N = naive, Ex = experienced, B = Both, MA = meta-analysis, TPV = telepravir
®For TURQUISE I, 97.5 Cls were used (based on the normal approximation of a single binomial proportion in a one-sample test for superiority using EAST 5.4).
® The rates were based on a weighted average of relapsers, partial responders, and null-responders, with the weighting reflecting the distribution of patients expected to enroll
in SAPPHIRE 11 (30:35:35) but the actual distribution of patients differed in the trial (approximately 29:22:49). Also with adjustment factors to account for the exclusion of
patients with cirrhosis from SAPPHIRE II.
¢ calculated to reflect the population expected to enrol (expected 53% TxN, 12% relapsers,12% partial responders, 23% null responders; actual enrolment 42%, 14%, 8%,

36%)

4 with an adjustment factor to account for exclusion of non-cirrhotic patients from PEARL Il. Projected enrolment in PEARL Il was 30% for each of relapsers/partial
responders/null responders; actual enrolment was 37%, 28%, 35%, respectively)
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3.1.7 Description and critique of the company’s approach to the evidence

synthesis

A narrative review of the evidence is presented in the CS. Where possible, the ERG has
checked key data presented in the CS against those in the publications and CSRs provided
by the company. HRQoL data and most treatment compliance data are not reported in the
published papers. There is no published paper yet for study M14-103 and so data for this
study is drawn from the CSR.%’

The CS notes that the tabulated data presented in CS Table 38 (SAPPHIRE 1%), Table 42
(TURQUOISE 11"y, Table 45 (PEARL II*Y), Table 47 (PEARL I1I®) differ slightly from the
SVR rates reported in the primary publication and the CSR. This was due to SVR status not
being recorded for one patient in each study (2 patients in PEARL 111%) prior to data
lockdown; these data were subsequently collected and contribute to the CS tables listed
above (but are not included in all results).

As there is only one trial of the 2D regimen in patients with HCV GT4 no meta-analysis was

required for this intervention.

There is more than one trial evaluating the 3D regimen in HCV GT1 and three meta-
analyses with different groupings of trials were conducted. As already noted none of the
included trials had an appropriate comparator arm, therefore standard meta-analysis to
calculate relative or absolute risk reduction was not possible. Instead a software package
was used that allows a pooled estimate of efficacy to be generated from single arm studies.
The SVR12 rate is the only outcome meta-analysed. The three meta-analyses presented in
the CS are as follows:

1) CS Figure 17, p. 189 included single trial arms from all the completed phase Ill trials
of 3D in participants with HCV GT1 and one phase Il study (with another phase Il dose
finding study (AVIATOR®) excluded).

2) CS Figure 18, p. 190 restricted the included data to those study arms that were in
line with the licence of 3D in HCV GT1.

3) CS Figure 19, p. 192 included single arms from all the completed trials (including the

dose finding study) and interim data from two ongoing trials.
As noted above three meta-analyses were conducted with different groupings of trials. For
this appraisal, the most appropriate meta-analysis combines the data from study arms that

are in line with the licence for 3D in HCV GT1 (CS Figure 18). Although clinical
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heterogeneity between the populations enrolled in the trials is noted (e.g. treatment naive,
treatment experienced, GT1la, GT1b, cirrhosis status) statistical measures of heterogeneity
are not commented on. The I? statistic, which is a measure of the degree of inconsistency in
the studies’ results, is reported in the tables under each of the meta-analysis forest plots (in
the column headed "2, CS Figure 17, Figure 18 and Figure 19). The I value is lowest for
the meta-analysis of study arms that are in line with the licence of 3D in HCV GT1 (I =
0.182) and is higher for the other two meta-analyses suggesting that there is more
inconsistency between these trial groupings [single trial arms from all the completed phase
1l trials of 3D in participants with HCV GT1 and one phase Il study (with another phase Il
dose finding study excluded) I* = 0.411; single arms from all the completed trials (including
the dose finding study) and interim data from two ongoing trials I* = 0.362)].

Results from a random effects model are presented for the meta-analysis of single trial arms
from all the completed phase Il trials of 3D in participants with HCV GT1 and one phase Il
study (with another phase Il dose finding study excluded) (CS Figure 17). The random
effects model was considered to be a better fit given the heterogeneity in the included trials.
The results from a fixed effect model were stated as producing a similar estimate but with
tighter confidence intervals but data were not presented. NICE and the ERG requested the
results from the fixed effects model, however the company indicated that problems with
software used for the meta-analysis meant they had been unable to rerun the fixed effects
analysis (clarification point A13). For the other two meta-analyses the CS does not state
whether a fixed or random effects model was used but the ERG assumes that the results
presented in CS Figure 18 and CS Figure 19 are from random effects models. There are
some minor differences in 95% Cls for the SVR12 rates for each study presented in CS
Section 6.5.1 (CS Tables 38, 40, 42, 45, 47, 49) and those presented from the meta-analysis
(CS figures 17, 18 and 19) which are may be a consequence of the different software
packages used to generate these sets of data.

No relative or absolute differences between intervention and comparator treatment can be
reported because, as noted above the trials did not have appropriate comparator arms to
enable this. Instead the single arm meta-analysis presented a pooled efficacy estimate with
95% confidence intervals. The impact of excluding the dose finding study (AVIATOR?®) and
the two ongoing studies [TURQUOISE | and CORAL | (no references provided in CS)] was
investigated by the third meta-analysis listed above which included these studies in the

overall pooled efficacy estimate.
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As described in section 3.1.6, the company also conducted unadjusted indirect comparisons
with historical SVR rates from published telaprevir studies. Data from these unadjusted
indirect comparisons have been used in the economic model for the 3D and telaprevir
regimes (“‘unadjusted” essentially means that data from individual trial arms of studies for

the relevant populations have been used).

The company investigated the feasibility of conducting a network meta-analysis (NMA) to
generate efficacy estimates for the 3D and 2D treatment regimens in comparison to “the
comparators outlined in the decision problem” (CS p. 193). Two mixed treatment
comparison (MTC) methodologies were considered but neither could be used. The
preferred NICE approach,® which is the treatment-effect model, requires the included
studies to have a comparator arm, but none of the company’s trials have an appropriate
comparator arm. The treatment response model which offers an alternative approach was
also not a possible solution because it was not possible to perform a covariate adjustment to
account for the uneven distribution of factors across the network that influence the outcome

of interest. The company concluded it was not possible to conduct a robust NMA.

The company did not present any potential network diagrams and did not provide any details
of the specific sources of evidence that were considered for inclusion in an NMA.
Nevertheless the ERG agrees that limitations in the available data, particularly the absence
of a suitable comparator arm from the company’s trials, means that a robust NMA of 3D and
2D regimes for all the relevant patient populations would not have been possible. However,
the ERG notes that the company has since made available to NICE and the ERG the results
from the MALACHITE studies (which directly compare 3D with telaprevir regimens)
(clarification point A9.2), and it would be possible to conduct an NMA for the population
included in these studies. In terms of populating the economic model, the ERG considers
that the company could have done an NMA for the comparators, even if an NMA for the 3D
and 2D regimes was not possible (this is discussed further in Section 4.2.4 of this report). In
the response to clarification questions (A12) the company indicated that conducting an NMA
for comparators where complete networks existed was considered. The company point out
that had they done this they would not have been able to connect the 2D or 3D treatment
regimens to this and therefore would not have been able to obtain estimates of the relative

treatment effectiveness of 2D or 3D in comparison to the comparator treatment regimens.
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3.2 Summary statement of company’s approach

The ERG’s quality assessment of the CS is summarised in Table 9. The processes for
inclusion/exclusion screening, data extraction and quality assessment were not described.
NICE and the ERG requested clarification on the processes, however the description
provided in the company’s clarification (A8) was not transparent and did not appear to follow

standard accepted systematic review methodology.

The submitted evidence generally reflects the decision problem. However, in the absence of
any head-to-head trials with any of the comparators listed in the scope, the trials were
designed and powered to detect efficacy non-inferiority and superiority in comparison to
historical telaprevir SVR rates in similar populations. No comparisons with other relevant

comparators (e.g. boceprevir) are presented.

The chance of systematic error in the systematic review is uncertain due to the lack of
transparency in the processes undertaken.
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Table 9 Quality assessment (CRD criteria) of CS review

CRD Quality Item: score Yes/ No/ Uncertain with comments

1. Are any inclusion/exclusion criteria
reported relating to the primary studies

which address the review question?

Yes - eligibility criteria are reported (CS Table 23 p. 57).
However a list of studies with reason for exclusion was not
provided.

2. Is there evidence of a substantial effort
to search for all relevant research? le all

studies identified

Uncertain - although two search strategies for clinical
effectiveness evidence are documented in CS Appendix
10.2, no search to identify evidence for relevant comparators
is reported although one should have been undertaken to
inform the NMA (CS section 6.7 on p. 193 suggests an NMA
was undertaken but the results were not considered robust
and were therefore not reported). The method that was used
to identify the telaprevir trials which provide the historical
SVR rates is not reported in the CS. In their response to
clarification question Al the company stated that no
systematic review was undertaken; the telaprevir SVR rates
were those agreed with the US Food and Drug
Administration (FDA) and CHMP for use in showing non-
inferiority and superiority.

The company also had access to CSRs.

3. Is the validity of included studies

adequately assessed?

No - the assessment of the validity of the included studies did
not take into account that for SVR outcomes from the
SAPPHIRE 1% and 11* trials, and for all the outcomes from
the TURQUOISE II*” and four separate PEARL studies,'®?%
there was no comparison with placebo or an appropriate
comparator. In effect these outcomes come from single trial
arms. No assessment of the validity of the telaprevir trials
(ADVANCE,?® ILLUMINATE?® and REALIZE®) that provided
the data for historical SVR rates is presented.

4. |s sufficient detail of the individual

studies presented?

4. Yes - individual study information for RCT summary
characteristics (CS Tables 24-25, p. 61-63; CS Table 25 p.
63) with further detail on trial methodology (CS Tables 26-31,
p. 69-93), eligibility criteria (CS Table 32, p. 95-118),
participant characteristics (CS Tables 33 & 34, p. 119-123),
trial outcome measures & statistical analyses (CS Tables 35
& 36, p. 126-132, p. 134-141), trial flow diagrams (CS
Figures 5-11, p. 143-149).

However, details of the telaprevir studies used for the
historical comparison were not reported in the CS. Following
a request by NICE and the ERG baseline characteristics for
participants included in these studies were provided
(clarification point A9).

5. Are the primary studies summarised

appropriately?

Results are summarised and presented in narrative form with
accompanying charts and tables.

Where detail is lacking in the CS (e.g. CS Figure 12 p. 154
where 95% Cls for the historical telaprevir control SVR rates
are only presented graphically) detail is available within
published papers (including supplementary material).

Conventional meta-analysis of the HCV GT1 studies to
calculate relative or absolute risk reduction was not possible
because none of the included trials had an appropriate
comparator arm. Instead pooled efficacy estimates (with
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95% confidence intervals) using a random effects model
were generated for SVR12 from single trial arms for 3 groups
of trials. The grouping of study arms in line with the licence
for 3D in HCV GT1 was the most appropriate for the STA
assessment. The company also conducted an unadjusted
indirect comparison with SVR rates from published telaprevir
studies but concluded it was not possible to conduct a robust
NMA.

3.3 Summary of submitted evidence

Results are presented for four groups of patients with HCV genotype-1:
e treatment naive, non-cirrhotic (SAPPHIRE 1,* PEARL IV,” PEARL IlI®)
e treatment experienced, non-cirrhotic (SAPPHIRE 11,>* PEARL 11?)
e treatment naive & treatment experienced, compensated cirrhosis (TURQUOISE I1*")

e treatment naive & treatment experienced, non-cirrhotic on stable opioid replacement
therapy (M14-103 single arm study?’)
Results are then presented from the single study in patients with HCV genotype-4 (PEARL

IlG).

For SVR12 the results are presented for the trials arms or subgroups where treatment meets
the licensed indication (as summarised in Table 6), with outcomes from trial arms outside the
licensed indication presented in the Appendices. For other outcomes, data from the trial
arms (or subgroup of participants in the trial arm) that meet the licensed indication are
clearly indicated in bold font. The results from the trial arms or subgroups where the
treatment meets the licensed indication are the most relevant to this appraisal, as NICE’s
scope states that guidance can only be issued in line with the marketing authorisation. We
have presented the data from trial arms outside of the licence because results in the CS are
not always presented by the relevant licensed subgroup (e.g. in some cases data for
patients with HCV GT1la or GT1b are not separated out in studies including both GT1
subgroups). The ERG considers the data from the trial arms outside of the licence to be

supporting data. Not all outcomes are reported by each trial.

Data have been reproduced from the CS, supplemented with data from trial journal

publications where necessary.
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3.3.1 Patients with HCV genotype 1

Summary of SVR12 results

Trial arms or subgroups where treatment is within the licensed indication

Treatment naive, non-cirrhotic patients (SAPPHIRE 1,* PEARL IV,” PEARL IlI%)

Evidence is available from two trials for HCV GT1a (SAPPHIRE I?° subgroup and PEARL
IV®) and for one trial for HCV GT1b (PEARL IlI®). Participants from the SAPPHIRE 1?° and
PEARL IV® trials with HCV GT1a treated with 3D + RBV for 12 weeks had SVR12 rates that
were similar and high (95.7% and 97% respectively) (Table 10). The lower 95% Cls for the
SVR12 rates from these trials (93.4% and 93.7% respectively) exceed the upper 95% CI for
the historical telaprevir comparator (75%) and hence the 3D+RBV 12 week regimen is

considered superior to telaprevir for treatment of naive non-cirrhotic patients with HCV GTla.

All participants with HCV GT1b treated with 3D for 12 weeks in the PEARL Il trial®® achieved
SVR12. The 3D 12 week regimen is considered superior to telaprevir for the treatment of
naive non-cirrhotic patients with HCV GT1b because the lower 95% CI for SVR12 from the
PEARL II1*° (98.2%) exceeds the upper 95% ClI for the historical telaprevir comparator (84%).

Treatment experienced, non-cirrhotic patients (SAPPHIRE 11,>* PEARL 11?)

Evidence is available from one trial for HCV GT1a (SAPPHIRE I1** subgroup) and one for
HCV GT1b (PEARL II?Y). Of the participants from the SAPPHIRE I1** trial with HCV GT1a
treated with 3D + RBV for 12 weeks 96% achieved SVR12 (Table 10). The lower 95% CI for
SVR12 of 93.0% exceeds the upper 95% CI for the historical telaprevir comparator (65%)
and hence the 3D+RBV 12 week regimen is considered superior to telaprevir for treatment
of treatment experienced, non-cirrhotic patients with HCV GT1la. SVR12 rates are also
broken down by the type of prior response to previous treatment with PEGIFN+RBV: prior

null responder (95.4%), prior partial responder (100%) or prior relapser (94.0%).

All participants with HCV GT1b treated with 3D for 12 weeks in the PEARL Il trial** achieved
SVR12, regardless of their type of response to previous therapy. The 3D 12 week regimen

is considered superior to telaprevir for the treatment of naive non-cirrhotic patients with HCV
GT1b because the lower 95% CI for SVR12 from the PEARL I1** (95.9%) exceeds the upper

95% CI for the historical telaprevir comparator (75%).
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Treatment naive & treatment experienced, non-cirrhotic patients (M14-103 single arm
study?’)

Evidence for the treatment within the licenced indication is available from a subgroup of
patients with HCV GT1a from the single arm, Phase 2 study (M14-103%"), provided in
clarification point A15. The SVR12 rate for HCV GT1a participants treated with 3D + RBV for

12 weeks was [} The company did not use any data from this study in the economic model.

Treatment naive & treatment experienced, compensated cirrhosis patients (TURQUOISE 11"
Evidence for treatment within the licensed indication is available from subgroups of one trial
(TURQUOISE I1*") with results broken down by genotype subgroup and prior treatment
history (Table 10). The SVR12 rate for HCV GT1a participants treated with 3D + RBV for 24
weeks was 95.0% and for HCV GT1b participants treated with 3D+RBV for 12 weeks 98.5%.
A historical comparator was not provided separately for HCV GTla and GT1b however
superiority to telaprevir is indicated in comparison to the historical telaprevir comparator for
HCV GT1 overall which was 47%, with an upper Cl of 54% that was exceeded by the lower
95% Cls for GT1a and GT1b groups from TURQUOISE I1'" (91.2% and 95.7% respectively).
SVR12 rates are also broken down into treatment naive, and by the type prior response to
previous treatment with PEGIFN+RBV (HCV GT1la: treatment naive 94.6%; prior null
responder 92.9%; prior partial responder 100% or prior relapser 100%. HCV GT1b:
treatment naive 100%; prior null responder 100%; prior partial responder 85.7% or prior

relapser 100%).
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Table 10: SVR12 outcome from trial arms or subgroups where treatment matches

licensed indication

Trial & Details Group or n/N % 95% ClI Telaprevir comparator
subgroup SVR12 | SVR12 % SVR12 (95% CI)

Genotype 1, treatment naive, non-cirrhotic (CS Table 38 p. 153, Table 49 p. 173, Table 47 p.

170)

SAPPHIRE I GT1la 308/322 | 95.7 93.41t097.9 72 (68 to 75)

GT1 3D+RBV 12wk

3D+RBV vs

placebo 12wk

PEARL IV?® GTla 97/100 | 97.0 93.7t0 100.0 | 72 (68 to 75)

GTla 3D+RBV 12wk

3D+RBV vs 3D

12wk

PEARL II”° GT1b 209/209 | 100.0 | 98.2t0100.0 | 80 (75 to 84)

GT1b 3D 12w

3D+RBV vs 3D

Genotype 1, treatment experienced, non-cirrho

tic (CS Table 40 p. 158, T

able 45 p. 168)

SAPPHIRE II** GTla 166/173 | 96.0 93.0t098.9 | 59 (53 to 65)
GT1 3D+RBV 12wk
3D+RBV vs Prior null 83/87 95.4 91.0t0 99.8
placebo 12wk responder
Prior partial 36/36 100 100.0 to 100.0
responder
Prior relapser 47/50 94.0 87.4 t0 100.0
PEARL II”* Overall (GT1b) 91/91 100 95.91t0 100.0 | 69 (62 to 75)
GT1lb 3D 12wk
3D+RBV vs 3D Prior null 32/32 100 89.3t0 100.0
responder
Prior partial 26/26 100 87.11t0 100.0
responder
Prior relapser 33/33 100 89.6 t0 100.0
Genotype 1, treatment naive & treatment experienced, non-cirrhotic

M14-103
GT1
3D+RBV 12 wks

GTla
3D+RBV 12wk

not reported

Genotype 1, treatment naive & treatment exper

p. 163)

ienced, compensated cirrhosis (CS Table 42

TURQUOISE I
GT1

3D+RBV 12 wks
vs 24 wks

GTla 115/121 | 95.0 91.2t098.9
3D+RBV 24wk

Tx Naive 53/56 94.6

Prior null 39/42 92.9

responder

Prior partial 10/10 100

responder

Prior relapser 13/13 100

GT1b 67/68 98.5 95.7 to 100.0 | not reported®
3D+RBV 12wk

Tx Naive 22/22 100

Prior null 25/25 100

responder

Prior partial 6/7 85.7

responder

Prior relapser 14/14 100

4 SVR12 for the telaprevir comparator was calculated as a population based weighted average for the
whole TURQUOISE Il study (Telaprevir SVR12 47%, 95% CI 41 to 54). A historical comparator value

was not available for HCV GT1la and HCV GT1b separately.
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® The company provided the ERG with the results of this subgroup analysis of SVR12 for participants
with HCV GT1la in response to NICE and the ERG’s request for this (clarification point A15).

Meta-analysis of SVR12 from trial arms in line with the licensed indication for all participants
for 3D in HCV GT1

The 1084 participants represented by the trial arms presented in Table 10 were included in a
single arm meta-analysis. This yielded an overall pooled estimate for SVR12 from a random
effects model of 96.5% (95% CI 94.6 to 97.7). The ERG obtained similar results using an
alternative software package (random effects model 96.5% 95% CI 94.6 to 97.7, fixed effect
model 96.2% 95% CI 94.7 to 97.3). The company did not use the meta-analysis findings in
the economic model and the ERG considers the meta-analysis only provides illustrative
information about the average efficacy of 3D across a range of the licensed treatment
regimens in patients with HCV GT1.

Trial arms where treatment is outside the licensed indication for either some or all of
the participants with HCV GT1

A summary of SVR data from trial arms or subgroups where treatment does not meet the
licensed indication is presented in Appendix 9.1

Summary of virologic relapse and failure results

Virologic relapse and failure results are presented in Table 11, with data from trial arms or
subgroups meeting the licensed indication in bold font. Where the treatment received was
within the licensed indication (3 trial arms), on-treatment failure was absent or low (ranging
from 0 to 1%) and relapse following treatment was also absent or low (ranging from 0 to
1%). Other reasons for failure included participants who did not achieve SVR12 (e.g. due to
missing HCV RNA values during the SVR12 window) but who did not meet the criteria for
on-treatment failure or relapse after treatment. Rates for ‘other’ reasons were similarly

absent or low (0% to 1%) where the treatment received was within the licensed indication.

Version 1 54





Table 11 Virologic relapse and failure results

Confidential — do not copy or circulate

Study details

Trial arms

On-treatment
virological failure
n/N (%)

Relapse
n/N (%)

Other
n/N (%)

Genotype 1, treatment naive, non-cirrhotic (CS Table 38 p. 153, Table 49 p. 173, Table 47 p.

170)
SAPPHIRE I | 3D+RBV 12 wks 1/473 (0.2) 7/463 (1.5) | 9/473 (1.9)
(GTla and b) (licensed Tx for n=322 GT1la
only
PEARL IV?® 3D+RBV 12 wks 1/100 (1.0) 1/98 (1.0) 1/100 (1.0)
GTla (licensed Tx)
3D 12 wks 6/205 (2.9) 10/194 (5.2) | 4/205 (2.0)
(unlicensed Tx)
PEARL IlI® 3D+RBV 12 wks 1/210 (0.5) 0/210 (0) 0/210 (0)
GT1b (unlicensed Tx)
3D 12 wks 0/209 (0) 0/209 (0) 0/209 (0)

(licensed Tx)

Genotype 1, treatment experienced, non-cirrhotic (CS Table 40 p. 158, Table 45 p. 168)

SAPPHIRE II”* | 3D+RBV 12 wks 0/297 (0) 71293 (2.4) | 4/297 (1.3)
(GT1a and b) (licensed Tx for n=173 GT1la

only)
PEARL II”* 3D+RBV 12 wks 0/88 (0) 0/88 (0) 2/88 (2.3)
GT1b (unlicensed Tx)

3D 12 wks 0/91 (0) 0/91 (0) 0/91 (0)

(licensed Tx)

Genotype 1, treatment naive & treatment experienced, non-cirrhotic on stable opioid
replacement therapy (Single arm study) (CS Table 53 p. 178)

M14-103°’ | 3D+RBV 12 wks | 0/38 (0) | 0/38 (0) | 1/38 (2.6)
Genotype 1, treatment naive & treatment experienced, compensated cirrhosis (CS Table 42

p. 163)

TURQUOISE 3D+RBV 12 wks 1/208 (0.5) 12/203 (5.9) | 4/208 (1.9)

II*" (GT1a and
b)

(licensed Tx for n=68 GT1b
only)

[95% CI 0 to 1.4]

3D+RBV 24 wks
(licensed Tx for n=121 GTla

only)

3/172 (1.7)
[95% CI 0 to 3.7]

1/164 (0.6)

2/172 (1.21)

Summary of normalisation of the alanine aminotransferase level results
Two trials SAPPHIRE 1?° and SAPPHIRE 1I** reported on the normalisation of alanine

aminotransferase levels (Table 12). Results are only available for the whole trial population

but the treatment received was the licensed treatment only for those with HCV GT1a (68% of
SAPPHIRE I* and 58% of SAPPHIRE I1**). In both trials the proportion of participants
whose alanine aminotransferase level normalised was statistically significantly higher
(p<0.001) in the 3D + RBV group than in the placebo group (SAPPHIRE 1° 97.0% vs 14.9
%; SAPPHIRE 11** 96.9% versus 12.8%).
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Table 12 Normalisation of alanine aminotransferase levels

Genotype 1, treatment naive, non-cirrhotic (CS p. 155)

SAPPHIRE I (GT1a and b) 3D + RBV 12 wks, n=473 Placebo, n=158 | p-value
(licensed Tx for n=322 GT1a only)

Normalisation of alanine <0.001
) 97.0% (352/363) 14.9% (17/114)
aminotransferase level, % (n/N)

Genotype 1, treatment experienced, non-cirrhotic (CS p. 159)

24 3D + RBV 12 wks, n=297 _ p-value
SAPPHIRE II”" (GT1a and b) (licensed Tx for =173 GT1a only) Placebo, n=97
Normalisation of alanine <0.001
96.9% (217/224) 12.8% (10/78)

aminotransferase level, % (n/N)

Summary of health-related quality of life

HRQoL was an exploratory outcome measure in those trials that reported HRQoL outcomes.
Results are presented here for the SF36 physical component score (PCS) and mental
component score (MCS), the EQ-5D-5L health index score (which were the only HRQoL
data from the trials used in the economic model, as the basis of the on-treatment utilities;
see Section 4.2.4 of this report for more details), and the HCV-PRO score. Results are also
available in the CS for the EQ-5D-5L visual analogue score but this outcome has not been
included here as it does not contribute to the economic model and the EQ-5D-5L health
index score is available which is the preferred measure. Inthe CS, the company narratively
reports where there are statistically significant differences in mean changes from baseline
between groups on the HRQoL measures, and only provides p-values for some findings and
not others (95% Cls are not reported). However, with the exception of the SAPPHIRE 1?® and
”24

trials where the comparison is against placebo the statistical comparisons in the other

trials are not relevant to the scope or decision problem and these are not presented here.

SF36 physical component score

]
]
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Table 13: SF36 physical component score results

N Baseline | Mean change N Baseline | Mean change
mean (SD) mean (SD)

Genotype 1, treatment naive, non-cirrhotic (CS Table 39 p. 157, Table 50 p. 174, Table 48
p.172)
SAPPHIRE I 3D + RBV for 12 weeks Placebo
(GT1la and b) (licensed Tx for n=322 GT1a only)
Final double-blind
treatment period | [l | I | I I
visit
Final post-
romtient visit N | I I
PEARL IV*° 3D + RBV for 12 weeks 3D for 12 weeks
(GT1a) (licensed Tx) (unlicensed Tx)
Final treatment
visit | L I H I I
Posttreatment | L I H I I
week 12
PEARL III®° 3D + RBV for 12 weeks 3D for 12 weeks
(GT1b) (unlicensed Tx) (licensed Tx)
Final treatment
visit N | I H L I
Post-treatment
week 12 N | I H L I

Genotype 1, treatment experienced, non-cirrhotic (CS Table 41 p. 161, Table 46 p. 169)

SAPPHIRE II** 3D + RBV for 12 weeks Placebo

(GTlaand b) (licensed Tx for n=173 GT1a only)

Final double-blind

treatment period | [l | I [ | ] I
visit

Final post-

treatment visit N | ] ]

PEARL II”* 3D + RBV for 12 weeks 3D for 12 weeks
(GT1b) (unlicensed Tx) (licensed Tx)

Final treatment

visit i | I [ | | I
Post-treatment

weok 12 i | ] [ | | ]

Genotype 1, treatment naive & treatment experienced

44 p. 167)

, compensated cirrhosis (CS Table

TURQUOISE II''
(GTla and b)

3D + RBV for 12 weeks
(licensed Tx for n=68 GT1b only)

3D + RBV for 24 we

eks

(licensed Tx for n=121 GT1a only)

Final treatment
hne HE I BN B =
Post-treatment
week 12 N I ] | [ ]

Data from trial arms or subgroups meeting the licensed indication in bold font.

SF36 mental component score

N 1 2 bl
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Table 14: SF36 mental component score results

N Baseline | Mean change N Baseline | Mean change
mean (SD) mean (SD)

Genotype 1, treatment naive, non-cirrhotic (CS Table 39 p. 157, Table 50 p. 174, Table 48
p. 172)
SAPPHIRE I 3D + RBV 12 weeks Placebo
(GT1la and b) (licensed Tx for n=322 GT1a only)
Final double-blind
treatment period | [l I B N I I
visit
Final post-
treatment visit H I I I
PEARL IV?° 3D + RBV for 12 weeks 3D for 12 weeks
(GT1a) (licensed Tx) (unlicensed Tx)
Final treatment
visit | L HE @ N I I
Post-treatment
woek 12 | L I | I I
PEARL III® 3D + RBV for 12 weeks 3D for 12 weeks
(GT1b) (unlicensed Tx) (licensed Tx)
Final treatment
visit H L I | L I
Post-treatment
woek 12 H L I | L I

Genotype 1, treatment experienced, non-cirrhotic (CS Table 41 p. 161, Table 46 p. 169)

SAPPHIRE II** 3D + RBV 12 weeks Placebo
(GTlaand b) (licensed Tx for n=173 GT1a only)

Final double-blind

treatment period | [l H ] i | ]
visit®

Final post-

treatment visit | H ] ]

PEARL I 3D + RBV for 12 weeks 3D for 12 weeks
(GT1b) (unlicensed Tx) (licensed Tx)

Final treatment

visit @ | H ] i | ]
Post-treatment

weok 12 | | ] i | ]

Genotype 1, treatment naive & treatment experienced

44 p. 167)

, compensated cirrhosis (CS Table

TURQUOISE I
(GT1a and b)

3D + RBV for 12 weeks
(licensed Tx for n=68 GT1b only)

3D + RBV for 24 weeks
(licensed Tx for n=121 GT1a only)

Final treatment
visit | [ B B [ ]
Post-treatment
oS HE I =B & = s

? Statistically significant difference between treatment groups at P = 0.05 level. Data from trial arms or

subgroups meeting the licensed indication in bold font.
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Table 15: EQ-5D-5L Health index score results

N Baseline | Mean change N Baseline | Mean change
mean (SD) mean (SD)
Genotype 1, treatment naive, non-cirrhotic (CS Table 39 p. 157, Table 50 p. 174, Table 48
p.172)
SAPPHIRE I 3D + RBV 12 weeks Placebo
(GT1la and b) (licensed Tx for n=322 GT1a only)
Final double-blind
treatment period | [l | B B | I
visit
Final post-
treatment visit H I I I
PEARL IV?° 3D + RBV for 12 weeks 3D for 12 weeks
(GT1a) (licensed Tx) (unlicensed Tx)
Final treatment
visit H L I B I I
Post-treatment
woek 12 | L HE @ N I I
PEARL III® 3D + RBV for 12 weeks 3D for 12 weeks
(GT1b) (unlicensed Tx) (licensed Tx)
Final treatment
visit | I HE @ N L I
Post-treatment
week 12 | I HE @ N L I

Genotype 1, treatment experienced, non-cirrhotic (CS Table 41 p. 161, Table 46 p. 169)

SAPPHIRE II** 3D + RBV 12 weeks Placebo

(GTlaand b) (licensed Tx for n=173 GT1a only)

Final double-blind

treatment period | [l H ] i | ]

visit

Final post-

treatment visit | H ] ]

PEARL I 3D + RBV for 12 weeks 3D for 12 weeks
unlicensed Tx icensed Tx

(GT1b) (unli d Tx) (li d Tx)

Final treatment

visit | | ] i | ]

Post-treatment

week 12 | | ] i | ]

Genotype 1, treatment naive & treatment experienced

44 p. 167)

, compensated cirrhosis (CS Table

TURQUOISE I
(GTla and b)

3D + RBV for 12 weeks
(licensed Tx for n=68 GT1b only)

3D + RBV for 24 weeks
(licensed Tx for n=121 GT1a only)

Final treatment
Fne HE EH BHEE B =
Post-treatment
week 12 | H B B H ]

Version 1
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Table 16: HCV-PRO total score results
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N Baseline | Mean change N Baseline | Mean change
mean (SD) mean (SD)

Genotype 1, treatment naive, non-cirrhotic (CS Table 39 p. 157, Table 50 p. 174, Table 48
p.172)
SAPPHIRE I 3D + RBV 12 weeks Placebo
(GT1la and b) (licensed Tx for n=322 GT1a only)
Final double-blind
treatment period | [l | B N | I
visit®
Final post-
treatment visit H I I I
PEARL IV?° 3D + RBV for 12 weeks 3D for 12 weeks
(GT1a) (licensed Tx) (unlicensed Tx)
Final treatment
visit ® | L HE @ N I I
Post-treatment
woek 12 | L I | I I
PEARL III® 3D + RBV for 12 weeks 3D for 12 weeks
(GT1b) (unlicensed Tx) (licensed Tx)
Final treatment
visit | I I | L I
Post-treatment
week 12 | I I | L I

Genotype 1, treatment experienced, non-cirrhotic (CS Table 41 p. 161, Table 46 p. 169)

SAPPHIRE II** 3D + RBV for 12 weeks Placebo

(GTlaand b) (licensed Tx for n=173 GT1a only)

Final double-blind

treatment period | [l H ] i | ]

visit®

Final post-

treatment visit | H ] ]

PEARL I 3D + RBV for 12 weeks 3D for 12 weeks
unlicensed Tx icensed Tx

(GT1b) (unli d Tx) (li d Tx)

Final treatment

visit | | ] i | ]

Post-treatment

week 12 | | ] i | ]

44 p. 167)

Genotype 1, treatment naive & treatment experienced

, compensated cirrhosis (CS Table

TURQUOISE I
(GTla and b)

3D + RBV for 12 weeks
(licensed Tx for n=68 GT1b only)

3D + RBV for 24 weeks
(licensed Tx for n=121 GT1a only)

el eatmen — —
visit N I N I
Post-treatment
week 12 N I B N I I
@ Statistically significant difference between treatment groups at P = 0.05 level.
® Statistically significant difference between treatment groups at P < 0.05 level.
Data from trial arms or subgroups meeting the licensed indication in bold font.
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Sub-group analyses results

The 6 key trials of 3D treatment regimens in HCV GT1 patients (SAPPHIRE |, SAPPHIRE
11,* TURQUOISE II,*" PEARL 11, 11, and 1V*) all undertook subgroup analyses. However
the amount of detailed reporting of these varies in the CS. For SAPPHIRE |,* and I1,**
figures showing SVR rates by patient characteristics are supplied with accompanying text
(CS Figures 13, 14), for TURQUOISE II*' the results are tabulated with accompanying text
(CS Table 43) whereas for the PEARL studies (I1,* 111, 1V?) brief text describes the results
of sub-group analyses and the full list of analyses undertaken for these studies is not
presented in the CS however a full list of the predictors of SVR response is available in the
supplementary appendix accompanying the published paper for the PEARL Il and IV

studies.?®

Rates of SVR were reported as high across all subgroups.

Table 17 below shows a selection of subgroup outcomes for those characteristics which
most closely align with the subgroups of interest listed in the NICE scope, excluding those
already reported elsewhere (genotype, co-infection with HIV, patients with and without
cirrhosis, people who have received treatment pre- and post-liver transplant, response to
previous treatment, people who are intolerant to or ineligible for interferon treatment). The
subgroup of people who are intolerant to or ineligible for interferon treatment has not been
considered by the CS.
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Table 17: Selected subgroup analyses from HCV GT1 trials

Genotype 1, treatment naive, non-cirrhotic (CS Figure 13 p. 156, CS p. 175, p. 171)

23 _ 3D+RBV for 12 weeks

SAPPHIRE | n=473 % with SVR12 (95% Cl)
Fibrosis score

FOor F1 363 97.0 (95.2 10 98.7)

F2 70 94.3 (88.9 t0 99.7)

F3 40 92.5 (84.3 to 100)
IL28B genotype

cC 144 96.5 (93.5 10 99.5)

non-CC 329 96.0 (93.9 t0 98.2)
PEARL IV®

CS states (p175) that only IL28B CC genotype was associated with an increased rate of SVR among
patients with HCV GT1a infection (p=0.03).

PEARL III”® | |

CS states (p. 171) that there were no significant predictors or response as SVR rates were high
across all the different characteristics.

Genotype 1, treatment experienced, non-cirrhotic (CS Figure 14 p. 160, CS p. 169)

24 _ 3D+RBV for 12 weeks
SAPPHIRE I n=297 % with SVR12 (95% Cl)

Fibrosis score

FO or F1 202 97.5(95.4 10 99.7)

F2 53 94.3 (88.1 to 100)

F3 42 92.9 (85.1 to 100)
IL28B genotype

CcC 34 91.2 (81.6 to 100)

non-CC 263 97.0 (94.9 10 99.0)

21a 3D+RBYV for 12 weeks

PEARL I % with SVR12 (95% ClI)
IL28B genotype n=88

CcC Not reported 100%

CT Not reported 96.4%

TT Not reported 95.5%

CS states (p. 169) that SVR12 rates were 100% in all subgroups of group 2 (licensed dose 3D
for 12 weeks)

Genotype 1, treatment naive & treatment experienced, compensated cirrhosis (CS Table 43
p. 165)

3D+RBV for 12 weeks

17 a -
TURQUOISE 1" (GT1a and b) n=208 % with SVRL2 (95% Cl)

Baseline Child-Pugh score

5 158/170 92.9 (89.1 t0 96.8)
6 33/38 86.8 (76.1 t0 97.6)
>6 0 0
IL28 genotype
CC 33/35 94.3 (86.6 to 100)
non-CC 158/173 91.3(87.110 95.5)
17 a _ 3D+RBV for 24 weeks
TURQUOISE II"" (GT1a and b) n=172 % with SVR12 (95% CI)
Baseline Child-Pugh score 136/140 97.1(94.4 10 99.9)
5 24127 88.9 (77.0t0 100.0)
6 5/5 100 (n/a)
>6
IL28 genotype
CC 33/34 97.1 (91.4 t0 100.0)
non-CC 132/138 95.7 (92.21099.1)

# For HCV GT1b the licensed treatment is 12 weeks. For HCV GT1a the licensed treatment is 24
weeks.
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3.3.2 Patients with HCV genotype 4

Summary of SVR12 results

Trial arms where treatment is within the licensed indication

Evidence is available from two trial arms of the PEARL | study'® on patients with HCV GT4
that meet the licensed indication for 2D + RBV therapy. Treatment naive participants without
cirrhosis treated with 2D + RBV for 12 weeks all achieved SVR12 and a 100% SVR12 rate
was also achieved by treatment experienced participants (Table 18). In contrast to the
phase lll trials in HCV GT1 participants there was no planned historical comparison with
telaprevir in the PEARL | study.'®

Table 18: SVR12 outcome from trial arms where treatment matches licensed

indication
Trial & Details Group or n/N % 95% ClI Telaprevir comparator
subgroup SVR12 SVR12 % SVR12 (95% CI)
Genotype 4, treatment naive & treatment experienced, non-cirrhotic (CS Table 56 p. 184)
PEARL I™® Tx Naive 42/42 100% 91.6 to not reported
2D+RBV vs 2D 2D + RBV 12wks 100
(TxN)
2D+RBV (TXExp) | Tx Experienced 49/49 100% 92.7 to not reported
2D + RBV 12wks 100

TXExp = treatment experienced; TxN = treatment naive.

Trial arms where treatment is outside the licensed indication for participants with HCV
GT4

See Appendix 9.2 for summary.
Summary of SVR24 results

Licenced treatment with 2D + RBV for treatment naive patients without cirrhosis resulted in
97.6% of participants achieving an SVR24 (Table 19).
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Table 19: SVR24 outcome in participants with HCV GT4

Genotype 4, treatment naive, non-cirrhotic (CS p. 185)

2D for 12 weeks, n=44 2D + RBV for 12 weeks, n=42
(Group 1, unlicensed Tx) (Group 4, licensed Tx)

Participants with SVR24,

86.4% (38/44; 72.6 to 94.8)
% (n/N; 95% Cl)

97.6% (41/42; 87.4 t0 99.9)

Note - not reported for treatment experienced patients. Data from trial arms or subgroups meeting the
licensed indication in bold font.

Summary of virologic relapse and failure results

Where the treatment received was within the licensed indication (two of the three trial arms
of PEARL I'® reported in the CS), on-treatment virological failure and relapse following
treatment did not occur (Table 20). There were also no other reasons for failure.

Table 20: Virologic relapse and failure in HCV GT4 patients

Genotype 4, treatment naive & treatment experienced, non-cirrhotic (CS Table 56 p. 184)
Study Trial arms On-treatment virological failure | Relapse | Other
n/N (%) n/N (%) n/N (%)
PEARL I'° | Tx Naive (Group 1) 1/44 (2.3) 2/44 (4.5) | 1/44 (2.3)
2D 12 wks
(unlicensed Tx)
Tx Naive (Group 4) 0/42 (0) 0/42 (0) 0/42 (0)
2D + RBV 12 wk
(licensed Tx)
Tx Experienced (Group 6) | 0/49 (0) 0/49 (0) 0/49 (0)
2D + RBV 12 wks
(licensed Tx)

TXExp = treatment experienced; TxN = treatment naive. Data from trial arms or subgroups
meeting the licensed indication in bold font.

Summary of health-related quality of life

HRQoL was an exploratory outcome measure in the PEARL | trial.*® Results were

presented in the CS for the EQ-5D-5L health index score, the EQ-5D-5L visual analogue

score and the HCV-PRO score. Results for the EQ-5D-5L visual analogue score have not

been included here as it does not contribute to the economic model and the EQ-5D-5L

health index score is available which is the preferred measure. In the CS, the company

narratively reports where there are statistically significant differences in mean changes from

baseline between groups 1 and 4 on the HRQoL measures (no p-values or 95% Cls are

provided). However, this is not relevant to the scope or decision problem and thus is not

presented here.
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EQ-5D-5L health index score

Data are presented in Table 21.

Table 21: EQ-5D-5L results in HCV GT4 trial particip

ants

EQ-5D-5L Health Index score

N | Baseline Mean change from
mean baseline(SD)

N | Baseline Mean change from
mean baseline (SD)

Genotype 4, treatment naive, non-cirrhotic (CS Table 57 p. 186)

2D for 12 weeks (Group 1)

Final treatment _
visit

Post-treatment _
week 24

2D + RBV for 12 weeks
(Group 4, licensed Tx)

|

Genotype 4, treatment experienced, non-cirrhotic (CS Table 57 p. 186)

2D + RBV for 12 weeks
(Group 6, licensed Tx)

Final treatment
visit

Data from trial arms or subgroups meeting the licensed indication in bold font.

HCV-PRO total score

HCV-PRO total score data are summarised in Table 22.

Table 22: HCV-PRO total score in HCV GT4 trial participants

HCV-PRO total score

N | Baseline Mean change from
mean baseline(SD)

N | Baseline Mean change from
mean baseline (SD)

Genotype 4, treatment naive, non-cirrhotic (CS Table 57 p. 186)

2D for 12 weeks

(Group 1, unlicensed Tx)

Final treatment _ _
visit

Post-treatment _ _
week 24

2D + RBV for 12 weeks
(Group 4, licensed Tx)

Genotype 4, treatment experienced, non-cirrhotic (CS Table 57 p. 186)

2D + RBV for 12 weeks
(Group 6, licensed Tx)

Final treatment
visit

Data from trial arms or subgroups meeting the licensed indication in bold font.
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Sub-group analyses results
The CS states (CS p. 186) that as all HCV GT4-infected participants treated with 2D + RBV
achieved SVR12 (100%) this did not differ across subgroups.

3.3.3 Summary of adverse events

Adverse events were tabulated in the CS for all trials, including the single arm study M14-
103" and the dose finding study AVIATOR?® (CS p. 201 — 215). Adverse event data from
the trials, with the exception of M14-103,%” were used in the economic model. A brief
summary is provided here, excluding AVIATOR® (not used in the economic model and
dasabuvir dose different to licence in all arms).

Patients with HCV genotype 1

Participants in treatment arms that included ribavirin typically experienced statistically
significantly more adverse events than participants in treatment arms lacking ribavirin when
a statistical comparison was reported (SAPPHIRE 12 3D+RBV 87.5% vs placebo 73.4%,
p>0.001; PEARL IV® 3D+RBV 92% vs 3D 82.4%, p=0.03; PEARL I11*® 3D+RBV 80% vs 3D
67%, p=0.003; SAPPHIRE I1** 3D+RBV 91.2% vs placebo 82.5%, p=0.02) (Table 23).
Fatigue, headache, nausea and insomnia were common adverse events (typically defined as
occurring in more than 10% in any group) reported by all the studies. Other common
adverse events were diarrhoea (6 studies), pruritus (6 studies), asthenia (4 studies), rash (4
studies), anaemia (3 studies), dyspnoea and irritability (each by 2 studies), and myalgia and
cough (1 study). Anxiety, arthralgia and vomiting were only reported by the M14-103?" study
of patients on stable opioid replacement therapy. The proportion of adverse events leading
to discontinuation, where this was reported, was low (range 0.6% - 2.6%, Table 23).
Similarly the proportions of serious or severe adverse events, where reported, were typically
3% or less, apart from serious adverse events occurring in TURQUOISE 1I*' (6.2% in
3D+RBV 12 weeks group and 4.7% in 3D+RBV for 24 weeks group), and severe adverse
events in occurring in M14-103% (7.9%, participants on stable opioid replacement therapy
during treatment with 3D+RBV).

Elevated total bilirubin levels and low haemoglobin levels were the most common grade 3 or

4 chemical or haematological abnormalities reported (CS p. 202-214, Tables 59, 60, 61, 62,
63, 64 and 65).
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Table 23: Summary adverse event results for HCV GT1 trials (except AVIATOR?)

Genotype 1, treatment naive, non-cirrhotic (CS Table 59 p. 202, Table 63 p. 210)

SAPPHIRE I (GT1a and b) 3D + RBV 12 wks, n=473 Placebo, n=158 p-value
(licensed Tx for n=322
GT1la only)
Any AE, n (%) 414 (87.5) 116 (73.4) <0.001
Any AE leading to discontinuation nr
a 3(0.6) 1 (0.6)
of study drug, n (%)
Any serious AE, n (%)? 10 (2.1) 0 nr
25 3D + RBV for 12 wks, 3D for 12 wks, n=205 | p-value
PEARL V™ (GT1a) n=100 (licensed Tx) (unlicensed Tx)
Any AE, n (%) 92 (92.0) 169 (82.4) 0.03
Any severe AE, n (%)° 2 (2.0) 4 (2.0)
Any serious AE, n (%)° 3 (3.0) 1(0.5)
3D + RBV for 12 wks, _ p-value
PEARL III”* (GT1b) n=210 3Dfor 12 wks, n=209
. (licensed Tx)
(unlicensed Tx)
Any AE, n (%) 168 (80.0) 140 (67.0) 0.003
Any severe AE, n (%)° 2 (1.0) 1 (0.5)
Any serious AE, n (%)° 4 (1.9) 4 (1.9)
Genotype 1, treatment experienced, non-cirrhotic (CS Table 60 p. 204, Table 62 p. 207)
3D + RBV 12 wks, n=297 p-value
SAPPHIRE II** (GT1a and b) (licensed Tx for n=173 Placebo, n=97
GTla only)

Any AE, n (%) 271 (91.2) 80 (82.5) 0.02
Any AE leading to discontinuation >0.10
a 3(1.0) 0

of study drug, n (%)
Any serious AE, n (%)° 6 (2.0) 1(1.0) >0.10
21 3D + RBV for 12 wks, n=91 3D for 12 wks, n=95
PEARL I (GT1b) (unlicensed Tx) (licensed Tx)
TEAE, n (%) 72 (79.1) 74 (77.9) nr
TEAE leading to discontinuation nr
2(2.2) 0
of study drug, n (%)
Any serious TEAE, n (%) 2(2.2) 2(2.1) nr
Genotype 1, treatment naive & treatment experienced, non-cirrhotic on stable opioid
replacement therapy (CS Table 65 p. 214)
. » 3D + RBV, n=38
M14-103 single arm study”’ (GT1) )
(licensed treatment for n=32 GT1a only)
Any AE, n (%) 35(92.1) n/a
TEAE leading to discontinuation n/a
1(2.6)
of study drug, n (%)
Any severe AE, n (%) 3(7.9 n/a

Genotype 1, treatment naive & treatment experienced, compensated cirrhosis (CS Table 61

p. 205)

TURQUOISE II'" (GT1a and b)

3D + RBV for 12 wks, 3D + RBV for 24 wks,
n=208 n=172
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(licensed Tx for n=46 GT1b | (licensed Tx for n=65
only) GT1la only)
Any AE, n (%) 191 (91.8) 156 (90.7)
Any AE leading to discontinuation
s 4 (1.9) 4(2.3)
of study drug, n (%)
Any serious AE, n (%)° 13 (6.2) 8 (4.7)

Data from trial arms or subgroups meeting the licensed indication in bold font. AE = adverse event; nr
= not reported; n/a = not applicable; TEAE = treatment-emergent adverse event.

® Details of the events that occurred can be found in the CS below the tables reporting adverse events
(CS Table 59 for SAPPHIRE I, CS Table 60 for SAPPHIRE II, CS Table 61 for TURQUOISE I, CS
Table 62 for PEARL Il, CS Table 663 for PEARL Ill and PEARL V)

® A severe AE was defined as one that caused considerable interference with the usual activities of
the patient and that may have been incapacitating or life-threatening.

° A serious AE was defined as one that resulted in hospitalisation, persistent or clinically significant
disability or death or that was life-threatening or required medical intervention or hospitalisation to
prevent a serious outcome.

9 Details of the events that occurred can be found in the supplementary appendix to the published
paper for this study but are not presented in the CS.

Patients with HCV genotype 4

Adverse events were experienced by a large proportion of each trial arm (range 88.1% to
87.8% within licensed indication), but no adverse events led to discontinuation of study drug
and there were few serious or severe adverse events (Table 24). The reported common
adverse events (fatigue, headache, nausea, pruritus, insomnia, diarrhoea, asthenia) were

similar to those observed in the trials of HCV GT1 patients.

Elevated total bilirubin level was the most common grade 3 or 4 chemical or haematological
abnormality reported (CS p. 215, Table 66).

Table 24: Summary adverse events reported in patients with HCV GT4 without

cirrhosis
PEARL I'® (CS Table 66 p. 215) Treatment naive Treatment
experienced
2D 2D+RBV n=42 2D+RBV n=49
n:441()Group (Group 4, licensed (Group 6, licensed
%) TX)
Any adverse event, n (%) 34 (77.3) 37 (88.1) 43 (87.8)
Any adverse event leading to 0 0 0
discontinuation of study drug, n (%)
Any serious adverse event, n (%) 1(2.3) 0 0
Any severe adverse event, n (%) 1(2.3) 1(2.4) 1(2.0)

Treatment duration is 12 weeks. Tx = treatment.
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3.3.4 Summary of available results from ongoing trials

Interim results are provided in the CS for the TURQUOISE | and CORAL | trials (CS sections
6.5.1.9 and 6.5.1.10 p. 179-182). Additional information was provided to NICE and the ERG
in the company’s response to the clarification questions for the ongoing MALACHITE | and Il

studies including data for the primary end point (clarification response A9.2).

TURQUOISE |

TURQUOISE | is a randomised phase I/l trial enrolling HCV GT1 and HIV-1 coinfected
patients. Treatment naive and PegIlFN+RBYV treatment-experienced patients are eligible, as
are those with compensated cirrhosis. The estimated enrolment for the study is 300 and an
interim analysis for 63 patients from the first phase of the study is presented in the CS (CS p.
179-181).

From the information provided on patient demographics these seem broadly similar to the
other included trials in the CS although the proportion of black people is likely to be higher
(24%). The majority of the participants in this interim analysis were HCV treatment naive
(67%) and had HCV GT1a infection (89%). A minority had compensated cirrhosis (19%).

Randomisation was stratified by prior HCV treatment history and presence of cirrhosis.
Treatment naive participants were also stratified by interleukin 28B genotype. Treatment
experienced participants were stratified by type of previous response to PeglFN+RBV
therapy. Participants were randomised to receive 3D+RBYV for 12 weeks (n=31) or 3D+RBV
for 24 weeks (n=32).

Summary of SVR12 results in the first phase of the TURQUOISE-I RCT

The SVR12 rates were over 90% in both study arms (Table 25) which is consistent with
SVR12 results from the other phase Il studies which ranged from 87.5-100% across
different study arms (Table 10). SVR12 results are presented according to by HCV GT1
subgroup (GT1la or GT1b) and by cirrhosis status (cirrhotic or non-cirrhotic).
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Table 25: SVR12 in HCV GT1/HIV-1 co-infected participants from the first phase of
TURQUOISE-I

SVRL2 3D + RBV for 12 weeks 3D+ RBV for 24 weeks
n/N % 95% Cl n/N % 95% Cl

Overall 29/31 93.5 79.3,98.2 29/32 90.6 75.8, 96.8

Subgroups

GT1la 25/27 93 26/29 90

GT1b 4/4 100 33 100

Cirrhotic 5/6 83 5/6 83

Non-cirrhotic 24/25 96 24/26 92

Data from CS Table 54 p. 181

Summary of virologic relapse and failure results in the first phase of TURQUOISE |
RCT

Of the two participants who did not achieve SVR12 in the 3D+RBV 12 weeks arm, one
experienced an HCV virologic relapse and the was due to ‘other’ reasons (e.g. missing
data). In the 3D+RBV 24 weeks arm three patients did not achieve SVR12, in one case due
to on-treatment virological failure and in two cases, recorded as relapse, it was believed that

the participants had been re-infected with HCV.

Summary of adverse events in the first phase of TURQUOISE | RCT

The safety profile is described in the CS as similar to that of the HCV mono-infected
participants in the other phase Ill RCTs. However it should be noted that the interim
analysis includes data through to post-treatment week 12 but participants will be followed up
for 48 weeks after the end of treatment.

CORAL |

CORAL | is a non-randomised open-label phase Il study enrolling adult liver transplant
recipients with recurrent HCV GT1 infection. The participants are treatment naive after
transplantation but may have received previous HCV treatment prior to transplant. The
clinicaltrials.gov record® indicates that overall this study will have nine study arms A-l (seven
for liver transplant recipients, two for renal transplant recipients) however the CS describes

two cohorts, cohort 1 (arm A) and cohort 2 (arms B & C) with an estimated enrolment of 70.
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Enrolment in Arm A is complete (n=34) and interim data for this arm are presented in the CS
(CS p. 181-182).

From the information provided on patient demographics these seem broadly similar to the
other included trials in the CS although the proportion of men is likely to be higher (79.4%).
The majority of the participants in arm A had HCV GT1la infection (85.3%). The mean time
since liver transplantation was approximately 4 years. Participants were taking
immunosuppressive medication (at baseline tacrolimus 85.3%, ciclosporin 14.7%).

Summary of SVR12 results in Cohort 1 (arm A) of the CORAL-I study

The SVR12 rate was 97.1% (33/34 participants). The one participant who did not achieve
SVR12 had a virological relapse. SVR12 results are also broken down by HCV GT1 subtype
(GTlaor GT1b) (Table 26).

Table 26: SVR12 in adult liver transplant recipients with recurrent HCV GT1 infection
from arm A of the CORAL-I study

3D+/- RBV for 24 weeks
SVR12
n/N %
Overall 33/34 97.1
Subgroup
GTla 28/29 96.6
GT1b 5/5 100

Data from CS Table 55 p. 182

MALACHITE | and Il studies

The MALACHITE | and Il studies are randomised open label trials enrolling HCV GT1
patients without cirrhosis. MALACHITE | participants are treatment naive whereas
MALACHITE Il participants are PeglFN+RBYV treatment-experienced. The MALACHITE
trials are testing head-to-head comparisons of 3D +/- RBV (for 12 weeks) vs. telaprevir +
PeglFN+RBV (12 or 36 weeks according to response guided therapy rules).*** Enrolment
into these studies is complete | GTGCNNNGEGEGEGEGEGEEEE. D or the primary
endpoint (SVR12) were released at the end of December 2014 and will be presented at the
EASL conference in April 2015. Data were provided in the company response to the

clarification questions (clarification response A9.2)
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From the information provided on patient demographics these seem broadly similar to the

other included trials in the CS

| H

No details are provided regarding the stratification of randomiSation by participant

characteristics. Participants in MALACHITE | were rapdomised in‘tosone of five treatment
groups:

1. Arm A: GT1a, 3D+RBV, [} (treatm
Arm B: GT1a, TPV+PR, [}
Arm C: GT1b, 3D+RBV
Arm D: GT1b, 3D

nt in line with*3D license)

(treatment.not'in line with 3D licence)

=83 (treatment.in/line with 3D licence)

a > w N

| and Il RCTs

Table 27 and Table 28]
Virologic re

vifologic failure and adverse event data are not presented.

Table 27: SVR12 in the MALACHITE | (treatment naive, non-cirrhotic)

Group 3D+RBV 3D TPV+PR p-value

GTla ] |

]
GT1b I B e 3D +RBV vs TPV+PR, [l

3D vs TPV+PR, [l

Data from the Company clarification response A9.2
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Table 28: SVR12 in MALACHITE Il (treatment experienced, non-cirrhotic)
3D+RBV TPV+PR p-value

I .

Data from the Company clarification response A9.2

3.4 Summary

In their systematic review, the company identified seven Phase1ll RCTs (six in HCV GT1

patients and one in HCV GT4 patients) that provided outcome data from individual study
arms that were relevant to the licensed indications for 3D and 2DsAdditionally, the company
identified two Phase Il trials in HCV GT1 patietits, one of whi€hjprovided information relevant

to the licensed indications (M14-103%"), while the other(AVIATOR?®) — a dose finding study —

trial arms in linewith the licensed indications for all participants for 3D in HCV GT1 showed
an average SVR12 of 96.5% (95% CIl 94.6 to 97.7). All GT4 patients (n = 91) in the one GT4
trial achieved SVR. On treatment relapse and failure rates were low for both GT1 and GT4
patients (0-1% and none, respectively). Treatment with 3D or 2D appeared to have a
minimal impact on patients’ HRQoL. Common adverse events were fatigue, headache,
nausea and insomnia. Up to 7.9% of patients with GT1 HCV experienced a serious adverse

event, but few serious or severe adverse events were observed in patients with GT4 HCV.
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The company’s interpretation of the evidence in the CS is generally justified, although the
estimates of the treatment effect may be subject to bias. The ERG has identified the
following uncertainties and concerns:

e The chance of systematic error in the company’s systematic review of clinical
effectiveness is uncertain due to the lack of transparency in the processes undertaken,
but the company appears to have included all available 3D and 2D studies.

o Of the completed studies identified and presented in the CS, none directly compared 3D
or 2D with the current standards of care for GT1 and GT4 HCV (boceprevir +
PeglFN+RBV and telaprevir + PeglFN+RBV for GT1, and PeglFN+RBYV for GT4), other
than by historical comparison to telaprevir studies. The company did, however, provide
NICE and the ERG with results for two ongoing trials of randomised head-to-head
comparisons of 3D +/- RBV versus telaprevir + PegIFN+RBYV in patients with GT1 HCV
(MALACHITE I and 1l) in their clarification letter. The SVR12 data from these two trials

showed that

T
1 |
The company did not identify data of historical comparison with other relevant
comparators (e.g. boceprevir). Given the lack of head-to-head trial data available, the
data presented in the CS do not fully meet the decision problem and the SVR estimates
included in the CS are essentially observational data (which are less robust than RCT
data). The company acknowledges this is a limitation.

e The company excluded potentially relevant simeprevir comparators from the decision
problem (including the interferon-free regimen simeprevir + sofosbuvir), due to a lack of
suitable data available to inform the economic model. The ERG agrees that the
company’s rationale for excluding these comparators is reasonable. However, this
means that no estimates of clinical effectiveness or cost effectiveness in comparison to
simeprevir or interferon-free regimens are available in the CS.

e There were higher proportions of patients with mild fibrosis in the 3D studies than the
historical comparator telaprevir studies, which may have biased the SVR estimates in
favour of 3D.

e The company states that the evidence shows high SVR rates were “across a broad
population of patients including ... those with cirrhosis” (CS p. 216). However, only one
completed study provided data on patients with HCV GT1 with cirrhosis, and no studies
provided data for patients with HCV GT4 with cirrhosis. Efficacy data available for

cirrhotic patients are therefore limited. Additionally, only interim data are available for
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patients with HIV co-infection (TURQUOISE-I) or who were post liver transplant

(CORAL-I) and no data were presented for patients who are IFN intolerant or ineligible.

4 ECONOMIC EVALUATION

4.1 Overview of company’s economic evaluation

The company’s submission to NICE includes:

i) areview of published cost-effectiveness studies of pharmacological treatments for
people with CHC (conducted as an update of the systematic review reported by
Hartwell and colleagues® undertaken for a previous NICE appraisal [TA200]);

ii) areport of an economic evaluation undertaken for the NICE STA process. The
objective was to estimate the impact of achieving SVR (virologic cure) on final
outcomes for patients infected with either GT1 or GT4 CHC, the former receiving 3D
(with or without RBV) and the latter receiving 2D (with RBV) compared with current
standard care (comparator pharmacological treatments identified in the NICE scope,

where evidence allows, or best supportive care) .

Company’s review of published economic evaluations

The company updated the systematic literature review undertaken by Hartwell and
colleagues® identifying cost-effectiveness studies of pharmacological treatment for people
with CHC, conducting for the period from 1st January 2009 to 2nd April 2014. See section
3.1.1 of this report for the ERG critique of the search strategy.

The ERG has conducted an update of the searches reported in the CS, covering the period
2" April 2014 to date, but found no published economic evaluations of 3D or 2D or any

additional relevant cost or quality of life studies.

CEA Methods

The cost effectiveness analysis (CEA) uses a Markov state-transition model to estimate the
cost-effectiveness of 3D or 2D (with or without ribavirin) for GT1 and GT4 patients
separately. Separate analyses are presented for GT1 interferon-eligible treatment-naive and

treatment-experienced patients, for GT4 interferon-eligible treatment-experienced patients,
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for GT1 interferon-ineligible and for GT4 interferon-ineligible patients. The model was
adapted from the model used in previous technology appraisals ([TA106 and TA200]
sourced to Hartwell and colleagues® and Shepherd and colleagues®’). The model adopts a
lifetime horizon with an annual cycle. Patients enter the model with chronic HCV infection
and are distributed across three fibrosis progression states (mild, moderate or compensated
cirrhosis). Patients may achieve one of three SVR (cure) states (the SVR state depends on
the patient’s state of fibrosis prior to treatment response) if they respond to treatment.
Alternatively, patients in the chronic HCV states may progress through these states (from
mild to moderate to compensated cirrhosis, depending on their initial state and rates of
fibrosis progression included in the model) and those with compensated cirrhosis may
progress to one of three more advanced liver disease states (decompensated cirrhosis [DC],
liver transplant and hepatocellular carcinoma [HCC]). Patients in all states face a risk of
death — higher state-specific death probabilities are applied for the DC and HCC states.
Treatment effect data were based on the SVRs taken from clinical trials of 3D and 2D and
included comparators. Since the 3D and 2D clinical trials were not designed with comparator
arms relevant to current standards of care the SVRs (and AESs) are included in the model on
the basis of an unadjusted indirect comparison — i.e. the model uses efficacy data from
single arms of separate clinical trials, without any adjustment based on a common
comparator or other network of evidence. The CS argues that the validity of this method has
been maximised by including fibrosis stage-specific SVRs (given that stage of fibrosis is
considered to be the major determinant of variation in SVR, other than efficacy of treatment
agent, when comparing treatment). The main determinants of HRQoL in the model were

taken from utilities from the UK Mild Chronic Hepatitis C Trial.*

NHS reference costs were used, consistent with previous NICE assessments(TA106 and
TA200). Costs reflect the NHS and Personal Social Services (PSS) perspective and have
four components: treatment costs; on-treatment monitoring costs; adverse event costs; and

health state costs

The results from the economic evaluation are presented in Tables 137 to 141 of the CS for
the base case assumptions (base case assumptions are listed in Tables 100 and 101, pages
282 to 286 of the CS). The CS presents base case results by genotype, prior treatment
experience and IFN-treatment-eligibility. The CS presents results for subgroup analysis by
GT1 sub-type (GT1a and GT1b).
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CEA Results

Results from the economic model are presented (section 7.7.6 pages 409 to 412 of the CS,
in Tables 137 to 141) as incremental cost per QALY gained for 3D (with or without RBV)
compared with sofosbuvir+PeglFN+RBV, telaprevir+PeglFN+RBYV,
boceprevir+PeglFN+RBV and PeglFN+RBV for GT1 patients and for 2D+RBV compared
with PeglFN+RBV or best supportive care for GT4 patients

For the base case an incremental cost per QALY gained of £13,864 for GT1 treatment-
naive, interferon eligible patients (compared with PeglFN+RBV) is reported (see Table 29).
For GT1 treatment-experienced, interferon eligible patients the equivalent ICER is £10,258.

For GT4 treatment-naive, interferon eligible (non-cirrhotic) patients the base case
incremental cost per QALY gained is £20,351 (compared with PeglFN+RBV) (see Table 29).
For GT4 treatment-experienced, interferon eligible patients the ICER is £8,977 (compared
with BSC).

The CS concluded in Section 7.7.10 that the incremental cost per QALY results [are] most

sensitive to utility values for progressive disease states and their associated recovered

states, based on the results of their deterministic sensitivity analysis.
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Table 29 Base case cost effectiveness results

Base-case results for GT1, treatment-naive, interferon eligible patients

. Incremental | Incremental ICER
Regimen Total costs, £ | Total QALYs costs. £ QALYs incremental
PeglFN+RBV £22,872 13.72 NA NA NA
Boceprevir + Extended
PegIFN+RBV £32,147 14.22 £9,275 0.50 dominance
Telaprevir + Extended
PegIFN+RBV £35,887 14.55 £13,014 0.83 dominance
3D £43,624 15.21 £20,752 1.50 £13,864
Sofosbuvir + .
PegIFN+RBV £44,337 15.01 £21,465 1.29 Dominated

Base-case results for GT1, treatment-experienced (overall) interferon eligible patients
Regimen Total costs. £ Total Incremental | Incremental ICER
9 ' QALYs costs, £ QALYs incremental
PeglFN+RBV £30,128 11.07 NA NA NA
Telaprevir + Extended
PegIFN+RBV £42,646 12.10 £12,518 1.04 dominance
3D £51,882 13.19 £21,754 2.12 £10,258
GT4, treatment-naive, interferon-eligible patients (non-cirrhotic only)
Regimen Total costs. £ Total Incremental | Incremental ICER
9 ' QALYs costs, £ QALYs incremental
PeglFN+RBV £19,286 15.00 NA NA NA
2D £36,490 15.84 £17,204 0.85 £20,351
Sofosbuvir + .
PegIFN+RBV £41,237 15.81 £21,951 0.81 Dominated
GT4, treatment-experienced (overall) interferon eligible patients (non-cirrhotic only)
Regimen Total costs. £ Total Incremental | Incremental ICER
9 ' QALYs costs, £ QALYs incremental
No treatment £16,186 12.58 NA NA NA
2D £36,536 14.84 £20,350 2.27 £8,977

Source: CS Tables 137, 138, 139, 140
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4.2 Critical appraisal of the company’s submitted economic evaluation

Company’s review of published economic evaluations

The CS presents a systematic review of published economic evaluations including
ombitasvir/paritaprevir/ritonavir and dasabuvir (with or without ribavirin) and selected
comparators listed in the NICE scope (full details of search strategies are preseptéd in
Appendix 10 of the CS). The objectives for the review (Table 67 on pages 224 to 225 of the
CS) list the included comparators as telaprevir+PeglFN+RBV and bgeéprevir+PeglFN+RBV
and make no reference to sofosbuvir, simeprevir or PeglFN+RBY dual therapy. The review
was carried out as an update to the review report by Hartwéll and colleagties® with a start
date of 1% January 2009 and end date of 2™ April 2044. This was @approximately eight
months prior to the submission of the CS and the ERG feels thatupdate searches should
have been conducted prior to submissionr{see discassion in section 3.1.1 of this report). The
company presented a PRISMA flowdiagram (Figures22, page 227 of CS). The searches
identified 1,386 references (1,108 after de-duplieation) of which 1,094 were excluded-on the
basis of title and abstraet’and 5 were_excluded on the basis of full-text assessment. The 9

included studies aré summarisedin, Table 68 (pages 228 to 238) of the C&.

No eceriomic evaluationssincluding 3D @r2D (with or without ritsavirin) were identified in the
eViewshhetmajorityof the included studies reported copparisons of either
telaprevir+PeglFN+RBYV or_boceprevir+PeglFN+RBYV (or both) against PegIFN+RBV dual
theraypy, although two g€portedievaluations gishortened duration of therapy with
PeglFNYRBV: Quality assessment of ineluded studies is reported in Table 69 (pages 239 to
242) of the, CS. However, no integpretation or conclusions of this quality assessment were

provided in the CS, nor is thefe any narrative review of the results of included studies

Critical appraisal of company’s submitted economic evaluation
The ERG has considered the methods applied in the economic evaluation in the context of
the critical appraisal questions listed in Table 30 below, drawn from common checklists for

economic evaluation methods (e.g. Drummond and colleagues®).
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Table 30 Critical appraisal checklist of economic evaluation

Critical . . .
Item Appraisal Reviewer Comment (if applicable)

Is there a well defined question? Yes

Is there a clear description of Yes

alternatives?

Has the correct patient group / Yes

population of interest been

clearly stated?

Is the correct comparator used? Yes NOTE that the economic model does not include
simeprevir (for any genotype) — argued due to lack of
suitable publicly available data
Limited comparisons are available for some genotype
subgroups due to limited available data

Is the study type reasonable? Yes

Is the perspective of the Yes

analysis clearly stated?

Is the perspective employed Yes

appropriate?

Is effectiveness of the No The economic model is based on an adjusted indirect

intervention established? comparison (due to nature of evidence base). The CS
argues that using fibrosis stage-specific outcomes
removes the major source of variation in response to
treatment. Additional uncertainty arises from the fact
that data needed to be imputed for many subgroup.

Has a lifetime horizon been Yes

used for analysis (has a shorter

horizon been justified)?

Are the costs and Yes

consequences consistent with

the perspective employed?

Is differential timing considered? Yes

Is incremental analysis Yes

performed?

Is sensitivity analysis Yes

undertaken and presented
clearly?

NICE reference case

The NICE reference case requirements have also been considered for critical appraisal of

the submitted economic evaluation in Table 31.
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NICE reference case requirements: Included in Reviewer Comment
submission
Decision problem: As per the scope developed by Yes The economic model does not

NICE

include simeprevir (for any
genotype) — argued due to lack
of suitable publicly available data

Limited comparisons are
available for some genotype
subgroups due to limited
available data

Comparator: Alternative therapies routinely used in Yes

the UK NHS

Perspective on costs: NHS and PSS Yes

Perspective on outcomes: All health effects on Yes

individuals

Type of economic evaluation: Cost effectiveness Yes

analysis

Synthesis of evidence on outcomes: Based on a ? Evidence searched for

systematic review systematically but method of
synthesis (unadjusted indirect
comparison) does not reflect
current methodological
standards

Measure of health benefits: QALYs Yes

Description of health states for QALY calculations: Yes

Use of a standardised and validated generic

instrument

Method of preference elicitation for health state Yes

values: Choice based method (e.g. TTO, SG, not

rating scale)

Source of preference data: Representative sample of Yes

the public

Discount rate: 3.5% pa for costs and health effects Yes

Notes:
? = uncertain

4.2.1 Modelling approach / Model Structure

A Markov state-transition model was adapted from the model used in previous technology

appraisals ([TA106 and TA200] sourced to Hartwell and colleagues® and Shepherd and

colleagues®). A schematic of the model is given in Figure 1.
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Figure 1 CS model schematic

Recovered, _ Recovered, Re_covered,
History of History of History of
Mild Disease Moderate Compensated
. . Cirrhosis ’

Hepatocellular
Carcinoma

Compensated
Cirrhosis, Chronic

HCV .

Decompensated
Cirrhosis

Mild, Chronic Moderate,

HCV Chronic HCV Liver Transplant

Note: Health states are depicted by ellipses, while arrows represent permissible transitions between health
states. Hashed arrows depict the possibility of an SVR. Dotted arrows depict a potential reinfection. Death is
possible from any health state. Liver death is possible from decompensated cirrhosis, hepatocellular carcinoma,
and/or liver transplant.

Source: CS Figure 23

Patients enter model with chronic HCV infection and are distributed across three fibrosis
progression states (mild, moderate or compensated cirrhosis). Those with mild fibrosis,
moderate fibrosis or compensated cirrhosis move to “Recovered with history of mild fibrosis”,
“Recovered with history of moderate fibrosis” or “Recovered with history of compensated
cirrhosis”, respectively, if they have undetectable HCV RNA twelve weeks after completing
treatment (SVR12). Patients with an SVR are assumed to no longer face a probability of
progressing through the disease. However re-infection with CHC is included in the model, as

a constant risk.

Patients without an SVR may progress from no cirrhosis to compensated cirrhosis, and from
compensated cirrhosis to either HCC or DC. Patients in the DC state may move to the HCC
state, die from liver disease or undergo a liver transplant. Patients in the HCC state may also
undergo liver transplant or die from liver disease. Following liver transplant, patients face a
probability of dying or moving to the post-transplantation phase. Patients in the HCC and DC
health states patients face higher risk of death than the general population (which are
applied to all other health states in the model). Age-specific general population mortality

rates are applied to each health state in the model.
The CS states that the model structure and inputs were subjected to clinical validation,

through presentation at an expert advisory board meeting (section 7.3.5, page 282 of CS).

The advisory board included an epidemiologist, health economist and specialist viral-
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hepatitis pharmacist who also commented on the model and considered assumptions
regarding monitoring of patients while on-treatment with IFN-containing and IFN-free
regimens. The model was also subjected to an independent technical validation by an
independent modelling team at an academic institution. The company provided additional
information on the organisations conducting the external validation process in response to a
request for clarification (Priority Question 18), but did not provide much additional
information on the validation process or on the outcomes of this process.

The model has a lifetime horizon indicated as 70 years (Table 100, page 282 of CS). SVR
status at 12 weeks post-treatment is extrapolated using probabilities obtained from the
literature and previous Health Technology Assessments of pharmacological treatments for
CHC (TA106 and TA200). The model has a cycle length of one year.

In general the ERG considers that the modelling approach adopted in the submission is

reasonable and is consistent with the sources of evidence used in its development.

4.2.2 Patient Group

The patient group included in the economic model is those with GT1 and GT4 HCV. This
contrasts with the scope issued by NICE which identifies the population for this assessment
as adults with chronic hepatitis C (without reference to genotype) and further identifies
specific genotypes with reference to comparators identified in the scope (genotypes 1to 6
for PeglFN+RBV, sofosbuvir+RBV+PegIFN and best supportive care). However this more
restricted patient group is consistent with the draft SmPCs, included in the CS as Appendix
1, which state that “[t]he efficacy of Viekirax has not been established in patients with HCV
genotypes 2, 3, 5 and 6; therefore Viekirax should not be used to treat patients infected with

these genotypes” (pages 4 to 5).

The patient group is further divided by genotypes sub-types (GT1la and GT1b), stage of
fibrosis (mild, moderate and cirrhosis), treatment history (naive or experienced) and eligibility
for treatment with PeglFN. It is not clear whether the decision to sub-divide genotype 1 is
driven by evidence of significant differences in efficacy or disease progression, or primarily
due to the difference in treatment combination (3D alone for GT1b and 3D+RBV GT1a non-
cirrhotic patients and for cirrhotic patients in both subgroups) and duration (24 weeks for

GT1a cirrhotic patients versus 12 weeks for all others) for the intervention.
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Baseline characteristics (starting age, weight, sex and fibrosis distribution) for the patient
populations in the model are primarily derived from previous assessments conducted for
NICE (see Table 71, page 251-252, and Table 100 page 282 to 286 of the CS) and do not
appear to have been informed by baseline characteristics from the 3D or 2D trials (or from
any of trials of the comparators). There is no discussion of the comparability of the assumed
baseline population characteristics with the demographic or other characteristics of patients
in identified clinical trials (from which efficacy or adverse event data were drawn to populate
the model). The proportion of GT1 patients who are assumed to be GT1a is based on a
published study of the prevalence of specific HCV genotypes in England and Wales.*® Table
71 in the CS states the distribution of treatment-experienced patients across categories of
prior null response, prior partial response or relapse from prior response was based on
expert opinion. However Table 100 (page 282 to 286) of the CS states that the distribution of
patients by prior treatment response was based on the NICE simeprevir STA. As noted
above there is no discussion of the comparability of this assumed distribution against any of

the identified clinical trials.

4.2.3 Interventions and comparators

The interventions included in the economic model are 3D with or without RBV for GT1

chronic hepatitis C and 2D with RBV for GT4 CHC. The recommended dose of ombitasvir/
parataprevir / ritonavir is two 12.5mg/ 75mg/ 50mg tablets once a day. For the 3D regimen
250mg dasabuvir twice a day is also taken. For GT1b patients with compensated cirrhosis
and all GT1a patients 3D is taken in combination with weight-based dosage of RBV (taken
twice a day). For all GT4 patients 2D is taken in combination with weight-based dosage of

RBV (taken twice a day). See Table 32 for dosing details.
Treatment duration is 24 weeks for GT4 patients with compensated cirrhosis (2D+RBV) and

for GT1a patients with compensated cirrhosis (3D+RBV). For all other groups treatment is

for 12 weeks.
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Table 32 Dosing details and treatment duration for 3D + RBV and 2D+RBV (by
genotype and stage of fibrosis)

Patient . .
population Treatment regimen Duration
3D+RBV
GT1a without 1 tablet (12.5mg ombitasvir/ 75mg parataprevir / 50mg ritonavir )
cirrhosis daily 12 weeks
1 tablet (250mg dasabuvir) twice daily
600mg ribavirin twice daily
3D+RBV
GT1a with 1 tablet (12.5mg ombitasvir/ 75mg parataprevir / 50mg ritonavir )
cirrhosis daily . . . 24 weeks
1 tablet (250mg dasabuvir) twice daily
600mg ribavirin twice daily
3D
GT1b without 1 tablet (12.5mg ombitasvir/ 75mg parataprevir / 50mg ritonavir ) 12 weeks
cirrhosis daily
1 tablet (250mg dasabuvir) twice daily
3D+RBV
GT1b with 1 tgblet (12.5mg ombitasvir/ 75mg parataprevir / 50mg ritonavir )
cirrhosis daily 12 weeks
1 tablet (250mg dasabuvir) twice daily
600mg ribavirin twice daily
2D+RBV
GT4 without 1 tablet (12.5mg ombitasvir/ 75mg parataprevir / 50mg ritonavir ) 12 weeks
cirrhosis daily
600mg ribavirin twice daily
2D+RBV
GT4 with 1 tablet (12.5mg ombitasvir/ 75mg parataprevir / 50mg ritonavir ) 24 weeks
cirrhosis daily

600mg ribavirin twice daily

Ribavirin dosage has been estimated by the ERG based on a patient body weight of 95kg

A range of comparators were used, all of which are relevant to current UK practice (although

relevance varies by genotype) and are included in the NICE scope. However the CS does

not include all comparators that were listed in the scope. Specifically it excludes:

e Simeprevir+PeglFN+RBYV for GT1 IFN-eligible patients, due to lack of publicly-

available evidence on treatment outcome for GT1a patients with Q80K

polymorphism, stratified by fibrosis stage (as required for the economic model);

e Sofosbuvir+RBYV for GT1 IFN-ineligible patients, due to negative NICE

recommendation;

e Sofosbuvir+simeprevir for GT1 IFN-ineligible patients, due to lack of evidence by

fibrosis stage consistent with economic model;

e Simeprevir+PegIFN+RBV for non-cirrhotic GT4 IFN-eligible patients, lack of evidence

by fibrosis stage consistent with economic model,

e Sofosbuvir+RBYV for GT4 IFN-ineligible patients, due to negative NICE

recommendation
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e Sofosbuvir+simeprevir for GT4 IFN-ineligible patients.
For GT1 IFN-eligible patients, included comparators are telaprevir+PeglFN+RBV,
boceprevir+PeglFN+RBV and PeglFN+RBV and are modelled in line with their respective
marketing authorisations. The CS states (in section 2.7 page 45) that
boceprevir+PeglFN+RBV and PegIlFN+RBYV are not widely used for HCV GT1 in current UK
clinical practice. The implication (though not explicitly stated in the CS) of the statement{that
boceprevir+PeglFN+RBV and PeglFN+RBV are not widely used for HCV GT1 in edrrent U
clinical practice) is that telaprevir+PeglFN+RBV would be the current standard of care for the
majority of protease inhibitor-tolerant GT1 HCV patients receiving antj-viral treatment in the
UK. The ERG clinical advisors agree that PegIFN+RBV dual therdpy would not be used in
GT1 patients unless there was a reason not to include a pretease inhibitor in the treatment
regimen. However the ERG clinical advisors suggestthat boceprevirwould be used as
frequently as telaprevir in GT1 patients. The CS-includes hoth peginterferon alfa-2a

(Pegasys, Roche Products Ltd) and pegintérferon,alfa-2b (ViraferonPeg, Merck, Sharp and

Dohme Ltd) weighted by market shar

correspondiny 3D.and 2D studies (summarised in Table 72, page 252 to 256 of the CS) and
from individual trials of included comparators. Details of the SVR calculation and data
sources are presented in Section 7.3.1 of the CS. Other outcomes obtained from the key
trials are treatment duration (reported in Table 113 for 3D and 2D and in Table 114 for
included comparators, pages 362 to 364 of the CS) and adverse events (reported in Table
75, page 256 of the CS for 3D and 2D and throughout section 7.3.1 of the CS for the
included comparators). Ranges for the parameters used in deterministic sensitivity analyses
are given in Table 125 (page 392) of the CS and for the probabilistic sensitivity analyses in
Table 129 (pages 400 to 402) of the CS.
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SVR

SVR is an accepted intermediate outcome relevant for assessing treatment efficacy in RCTs
of anti-viral treatments in chronic HCV infection, where difficulties in designing, powering and
ensuring adequate follow-up in the trial for final outcomes (such as advanced liver disease or
liver-disease related death) render such trials infeasible. The CS briefly reviews evidence to
support the use of SVR as a surrogate outcome (page 245 to 246) although it does not
report evidence of systematic searching to identify this evidence nor does it evaluate the
characteristics of SVR as a surrogate outcome. Clinical advice to the ERG indicated that
SVR is regarded as a clinically relevant outcome and is accepted as the measure of
successful outcome for patients receiving anti-viral treatment for chronic HCV infection.
However patients with cirrhosis prior to SVR are believed to be at greater risk of liver cancer
than those whose disease was mild or moderate before SVR. As a result patients who had
progressed to cirrhosis prior to successful treatment require extended following up and

monitoring for the development of liver cancer.

SVR enters the model as a baseline probability of response within the relevant treatment
period. Different probabilities are used for patients with mild or moderate fibrosis and with
cirrhosis at the start of treatment, depending on the level of reporting in included clinical
trials. Where separate SVR estimates by level of fibrosis are not reported these have been
imputed or the same response has been assumed for mild and moderate fibrosis. SVR
estimates are presented for each combination of HCV genotype, treatment experience and
interferon eligibility considered in the base case. These are summarised in Table 33 and
Table 34 for G1 treatment-naive and treatment-experienced patients (including subgroups of

treatment-experienced patients).

The CS does not provide a clear description of how each study providing these estimates
was sourced, or any justification for the choice of studies. The ERG has checked the studies
used to establish whether they are the most valid source of evidence on response to
treatment, treatment duration and adverse events. The majority are phase Ill registration
trials with large sample sizes, reporting outcomes of interest based on the required
breakdown (GT1la and GT1b population, outcomes by stage of fibrosis) and are sourced
from peer reviewed publications. All included estimates come from separate RCTs (except
for telaprevir+PeglFN+RBV and PeglFN+RBYV which have been extracted from the telaprevir
RCTs used to power the 3D trials (see 3D trial protocols)) and no statistical adjustments

have been attempted to take account of this. The CS acknowledges that this unadjusted
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indirect comparison does not meet current methodological criteria for valid comparisons but
argues that:

° the design of the 3D and 2D trials (without an active comparator arm) precludes the
use of statistical methods such as network meta-analysis to derive a methodologically sound
indirect comparison (see section 7.3.1, page 257 of the CS)

. by using fibrosis stage-specific outcomes, the modelling approach removes the major
source of variation in response to treatment (for each group of patents defined by genotype
and treatment-history) and therefore provides a valid comparison

The ERG therefore suggests caution is applied when interpreting these model outcomes
based upon these data and that an alternative approach to the analysis could have
considered deriving a consistent evidence network for comparators in the model and to then

conduct a threshold analysis when introducing 3D and 2D into the model.

Table 33 Proportion of patients with SVR for 3D and comparators applied in
the economic model: genotype 1, treatment-naive, interferon-eligible
population

Regimen Genotype Mild Moderate Co;?ﬁﬁg:izted

12 0.972 0.951
3D la 0.960 (Jl/422)° 0.946 (53/56)°
1b 1.000 (209/209)° 1.000 (22/22)°
Sofosbuvir+PegIFN+RBV ' 1 0.917 (220/240) 0.807 (42/50)
Telaprevir+PeglFN+RBV ¢ 1 0.813 (109/134) | 0.716 (149/208) 0.619 (13/21)
Boceprevir+PeglFN+RBV " 1 0.658 (222/237) 0.3125 (5/16)
PegIFN+RBV' 1 0.455 (67/147) | 0.435 (84/193) 0.333 (7/21)

GTl SVR for 3D estimated as weighted average (GT1a*0.688)+( GT1b*(1-0.688))

estlmated by simple pooling of number of patients with SVR & total patient population in SAPPHIRE 1% and
PEARL IV trials. The CS reports SVR for mild and moderate fibrosis combined (and the economic analysis
applies the same SVR mild and moderate fibrosis). The economic model reports SVR by each fibrosis stage for
both SAPPHIRE | and PEARL IV trials, sourcing these data to the trial CSRs — separate SVRs for mild and
moderate fibrosis, pooling data across the two trlals are mild ./303 0.967 and moderate = ./119 =0.941

24 week treatment arm from TURQUOISE I trial*’

4 PEARL Ill trial. ?® The economic model reports SVR by each fibrosis stage for PEARL Il trial, sourcing these
data to the trial CSR — separate SVRs for mild and moderate fibrosis are mild = i = 1.000 and moderate =
- 1.000

Gle 12 week treatment arm from TURQUOISE Il trial*’

"NEUTRINO trial.*’ Data from an updated subgroup analysrs reported in the company submission for ID654
Single Technology Appraisal of Sofosbuvrr (Page 98)°
9 T12PR arm, ADVANCE RCT Frgure 2

" Arm 2 (RGT) SPRINT-2 RCTH , Supplementary Figure S2A (NOTE PR48 SVR = 126/339 = 37% for non-
C|rrh0t|c 6/13 = 46 for C|rrhot|c)

' PR arm, ADVANCE RCT?® Figure 2
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Table 34 Proportion of patients with SVR for 3D and comparators applied in
the economic model: genotype 1, treatment-experienced (all types), interferon-
eligible population

Regimen Genotype Mild Moderate Cog;rsﬁgzie;ted
1° 0.974 0.972
3D la 0.962 0.979
1b 1.000 0.957
Telaprevir+PeglFN+RBV' 1 0.585 0.683 0.486
PeglFN+RBV ° 1 0.140 0.173 0.143

& GT1 SVR for 3D estimated as weighted average (GT1a*0.688)+( GT1b*(1-0.688))

® SAPPHIRE Il trial®*

¢ 24 week treatment arm from TURQUOISE Il trial*’

¢ PEARL Il trial®*

® GT1b 12 week treatment arm from TURQUOISE |l trial*’

"T12/PR48 arm REALIZE RCT*® Source for data in table is CHMP assessment report, Table 43
9 PR48 arm REALIZE RCT®

For 3D and 2D the model uses data from the relevant clinical effectiveness trials reported in
section 3.3. For GT1 treatment-naive patients, with mild or moderate fibrosis, the SVR data
were taken from the SAPPHIRE 1,2 PEARL IV and PEARL IlI (both reported by Ferenci and
colleagues®) trials, while for GT1 treatment-experienced patients with mild or moderate
fibrosis the SVR data were taken from the SAPPHIRE 11 and PEARL II** trials. Where there
was more than one trial for a given genotype subgroup the results have been derived by
simple pooling of the number of responders and total number of patients. The SVR data for
both treatment-naive and treatment-experienced GT1 patients with compensated cirrhosis
were taken from the TURQUOISE Il trial.*’

SVRs for GT1 treatment-naive patients receiving sofosbuvir+PegIlFN+RBV were taken from
the NEUTRINO trial.*® This was a single-group, open-label study enrolling patients with
genotype 1, 4, 5 or 6 HCV. The majority of patients in the trial were GT1 (69% (225/327)
were GT1la and 20% (66/327) were GT1b), with almost all cirrhotic patients (52/54 96%)
being infected with HCV GT1. The NEUTRINO trial was used as the basis for the clinical
effectiveness data presented for this patient population in the company submission for the
NICE STA of sofosbuvir (TA 330). SVRs were reported for some patient subgroups (overall
SVRs for GT1a and GT1b patients and for all GT1 by stage of fibrosis), but were not
reported both for genotype subgroups and by stage of fibrosis. As a result the CS needed to
impute SVRs for these subgroups (see Table 76 and Table 77 in the CS, pages 258 and
259). The ERG has checked the SVRs reported in the CS against the original trial report
(Lawitz and collages®®) and the CS for sofosbuvir® and confirm that the data have been

sourced from the CS for sofosbuvir (page 98).°
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SVRs for GT1 treatment-naive patients receiving telaprevir+PeglFN+RBV and
PeglFN+RBV, were taken from the ADVANCE RCT,?® while those for GT1 treatment-
experienced patients receiving telaprevir+PeglFN+RBYV and PeglFN+RBYV were taken from
the REALIZE RCT.* These trials were used as the basis for the clinical effectiveness data
for these patient populations in the CS for the NICE STA of telaprevir (TA 252). The ERG
has checked the SVRs reported in the CS against original sources (ADVANCE RCT,*
REALIZE RCT®) and the CS for telaprevir.®> Neither of the telaprevir trials distinguished
between GT1la and GT1b patients in their reporting of SVR by stage of fibrosis. Therefore
SVRs for these genotype subgroups were imputed in the CS (see Tables 85, 86 and 90 in
the CS, pages 265 to 270).

SVRs for GT1 treatment-naive patients receiving boceprevir+PeglFN+RBV were taken from
the SPRINT-2 RCT.** SVRs for GT1 treatment-experienced patients, receiving boceprevir
+PeglFN+RBV, were taken from the RESPOND-2 RCT.* Both of these trials were included
in the clinical effectiveness data for this patient population in the company submission for the
NICE STA of boceprevir’ (TA 253). Neither trial publication reported SVR by stage of fibrosis
populations for GT1la and the SVRs were imputed in the CS (see Tables 87 and 88 in the
CS, pages 267 to 268 for treatment-naive patients and Tables 94 and 95 in the CS, pages
275 to 276 for treatment-experienced patients).The CS does not include
boceprevir+PeglFN+RBYV in the economic analysis for the overall population of treatment-
experienced patients as the RESPOND-2 RCT included only prior partial responders and

prior relapsers.

The ERG has checked the SVRs reported in the CS against original sources (SPRINT-2
RCT* RESPOND-2 RCT *%) and the CS for boceprevir.” However the SVRs used in the CS
for boceprevir’ were derived from a meta-analysis of boceprevir trials (which was not
reported in the main body of the CS for boceprevir’ and is not available on the NICE website
for the appraisal).

Section 4.2.3 of this report discussed the comparators included in the company’s model
indicating that some data may be available to allow simeprevir+PeglFN+RBYV to be included.
As stated in the CS, the same level of information (number of trial participants and number
experiencing SVR) is not reported for the Q80K negative population in the simeprevir trials,
as is reported for other included comparators. However the mixed treatment comparison
(MTC) outputs for the Q80K negative population are available in the simeprevir CS* Table
30 (page 83) and Table 85 (page 145). The MTC results report odds ratios, with 95%

credible intervals, for three treatment regimens (telaprevir, boceprevir and simeprevir each in
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combination with PegIFN+RBV) compared with PeglFN+RBV. The ERG has estimated
fibrosis-stage specific SVRs for simeprevir using the PeglFN+RBV SVRs from the
ADVANCE RCT?® (which are used in the CS model) and the odds ratio for simeprevir
relative to PeglFN+RBV (4.83) reported in the CS for simeprevir®® (see Table 35).

Table 35 SVRs for comparator regimes applied in the economic model, in
company submissions for comparator regimes and ERG estimate of SVR with
simeprevir+PegIFN+RBV (using MTC output from simeprevir CS*): genotype 1,
treatment-naive, interferon-eligible population

. Fibrosis Telaprevir | Boceprevir | Simeprevir | Simeprevir
Regimen Stage | Model cs® csP Ccs® CS ORs!
Mild 0.455 0.455 0.42 0.455
PegIFN+ 0.519
RBY Mod 0.435 0.435 0.42 0.435
Severe 0.333 0.333 0.385 0.354 0.333
| Mild 0.813 0.813 0.760
Telaprevir+ NA 0.804
PeglFN+  |Mod 0.716 0.716 0.745
RBV Severe 0.619 0.619 0.675 0.654
Boceprevir+ |Mild 0.658 0.677 0.763 0.714
PeglFN+ Mod 0.658 0.677 ' 0.697
RBV Severe 0.313 NA 0.417 0.621 0.599
Simeprevir+ | Mild 0.839 0.801
PeglFN+  |Mod NA NA ' 0.788
RBV Severe 0.726 0.707
Notes:

2 data taken directly from ADVANCE trial®
® data taken from meta- -analysis of |dent|f|ed trials. Appendix 15 to the boceprevir CS (reporting the meta
analy5|s) is not available with the CS’ on the NICE website.

¢ SVR for PegIFN+RBV using mean of SVR by stage in studies included in MTC reported in pages 63 to 91 of the
simeprevir CS.*”® SVR for other regimens are not reported in the simeprevir CS and have been estimated for this
report by the ERG using the SVR by stage for PeglFN+RBYV and odds ratios for other regimens reported in Table
85 (page 145) of the Simpeprevir cs® . Simeprevir CS used different definition of mild/ moderate and severe
compared to other CS included here (see text)

4 SVRs in this column have been estimated by the ERG using PeglFN+RBV SVRs by stage applied in the current
model (see column 3 of this table, headed Model ") and applying the regimen-specific odds ratios reported in
Table 85 (page 145) of the Simeprevir cs®

None of the trials of 2D undertaken in GT4 patients included cirrhotic patients and as a result
the economic model only includes patients with mild and moderate HCV. For GT4 treatment-
naive and treatment-experienced patients, the SVRs used in the model for treatment with 2D
have been derived using data for relevant subgroups in the PEARL | trial (see Table 36).
The SVR for sofosbuvir+PeglFN+RBV in GT4 treatment-naive, interferon-eligible patients, is
based on a subgroup analysis reported in the CS for sofosbuvir.® The SVR for PegIFN+RBV
in GT4 treatment-naive, interferon-eligible patients, uses data from one arm (PegIFN a-2a)
of a trial comparing PegIFN a-2a and PeglFN a-2b in GT4 patients.* The CS doesn’t

discuss the appropriateness of this source, other than to state that a previous meta-analysis
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has suggested that PeglFN a-2a is associated with superior outcomes in GT4 patients. The
CS does not report whether specific targeted searches were undertaken for evidence on

effectiveness of treatments in this patient population.

As with the GT1 population the evidence entering the model for GT4 is taken from single-
armed studies or from single arms of randomised trials. The CS has not presented any
information on the baseline characteristics of patients entering these trials, nor have they
discussed the comparability of the identified trials.

Table 36 Proportion of patients with SVR for 2D and comparators applied in
the economic model: genotype 4, treatment-naive, interferon-eligible

population

Regimen ‘ Genotype ‘ Mild ‘ Moderate ‘ CcC
treatment-naive, interferon-eligible population
2D* 4 1.000 (42/42) NA
Sofosbuvir+PegIFN+RBV " 4 1.000 (27/27) 0 (0/1)
PeglFN+RBV ¢ 4 0.706 (77/109) NA
treatment-experienced, interferon-eligible population
2D° 4 1.000 (49/49) ‘ NA

 PEARL | trial”®

® NEUTRINO trial . Source Sofosbuvir CS (Sub-group analysis of SVR 12 page 98)

¢ Kamal and colleagues*. PegIFN a-2a arm in trial of PegIFN a-2a vs PegIFN a-2b

¢ PEARL | trial.?2 SVR was 100% for each patient experience sub-group in the PEARL | trial (prior null responder, 23/23; prior
partial responder 9/9; prior relapse 17/17)

Interferon-ineligible

The CS does not state explicitly where the efficacy data for the interferon-ineligible sub-
groups have been derived from, nor do they discuss the appropriateness of applying a
natural history model that was developed and populated for evaluating interferon-containing
regimes to an interferon-ineligible population. Examination of the electronic model makes it
clear that the same SVR estimates are used for both interferon-eligible and interferon-
ineligible populations. The ERG feels that this assumption should have been highlighted in
the CS and that some justification is needed to support this assumption. Without this
discussion and justification the ERG feel that the results of this analysis should be

interpreted with caution.

Treatment duration

Treatment duration (discussed in Section 7.5 of the CS) is a major determinant of
intervention cost (discussed further in section 4.2.6 of this report). The economic model uses
average treatment durations, derived using data on discontinuations reported in each of the

included trials, in order to estimate the drug acquisition costs and monitoring costs whilst on
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treatment (see Section 7.5.1 pages 361 to 364 of the CS, Tables 113 and 114 report trial-

based treatment durations for intervention and comparators).

The average treatment duration is calculated as the weighted average of the indicated
treatment duration for each treatment multiplied by the proportion completing the trial plus
half the indicated treatment duration multiplied by the proportion not completing the trial. This
approach seems reasonable for 3D and 2D. However, the ERG is concerned that these trial-
based estimates may not fully capture treatment-futility stopping rules for PeglFN-based
treatment regimens or response-guided treatment durations indicated for patients treated
with telaprevir and boceprevir.

For telaprevir, the approach taken to estimating treatment duration appears not to have
taken account of patients discontinuing study drugs (either telaprevir alone or all treatment)
during the first twelve weeks of treatment (referred to as the “telaprevir (or placebo) phase”)
for which data are reported by Jacobson and colleagues,?® but is based on overall
discontinuations reported at the end of the trial. The publication reporting the SPRINT-2
trial*! used to populate the model with clinical data for boceprevir reports less information on
discontinuations and would not provide a suitable basis for similar adjustments to modelled

treatment duration.

Model transition probabilities

As discussed previously, SVR is an intermediate outcome and is related to survival in the
model using transition probabilities for disease progression. Transition probabilities for
natural history of progressive liver disease used in the model are summarised in Table 37.

The model assumes the same probabilities for all HCV genotypes.
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Table 37 Natural history transition probabilities used in the economic model

(extracted from Table 100 in CS)

Transition Probability

Base Case Value

Source

Disease progression

Mild to Moderate 0.025 Wright and colleagues,4 Grieve and
colleagues,® Shepherd and colleagues,®
Moderate to CC 0.037 Hartwell and colleagues1
Recovered, no HCV, History of 46
Severe Fibrosis to HCC 0.012 Cardoso and colleagues
CCtobCC 0.039 Fattovich and colleagues,*’” Wright and
. colleagues,” Grieve and colleagues,
CC to HCC (First Year) 0.014 Shepherd almd colleagues,37 Hartwell and
DCC to HCC (First Year) 0.014 colleagues
Liver Transplant
Wright and colleagues,* Grieve and
DCC to Liver Transplant 0.020 colleagues,” Shepherd and colleagues,*’
(First Year) ' Hartwell and colleagues,l Siebert and
colleagues™®
HCC to Liver Transplant 0.020 Wright and colleagues,* Hartwell and
(First Year) : colleagues’
Liver-related Mortality
Fattovich and colleagues,*’ Wright and
. colleagues,” Grieve and colleagues,
DCC to Liver Death 0.130 Shepherd and colleagues,37 Hartwell and
colleagues*
Liver Transplant to Liver 0.150 Hartwell and colleagues, * Grieve and
Death : colleagues™®
After Liver Transplant to Liver 0.057 Shepherd colleagues,®’ Hartwell and
Death ' colleagues®, Bennett and colleagues®
HCC First Year to Liver Death 0.430 Fattovich and colleagues,*’” Wright and
HCC Subsequent Year to colleagues,* Shepherd and colleagues,®’
Liver Death 0.430 Hartwell and colleagues
Viral reinfection
Viral reinfection 0.010 Expert opinion

The majority of the transition probabilities applied within the natural history model of

progressive liver disease have been sourced from the long-term model developed alongside

the UK Mild Hepatitis C trial* or to models developed to inform previous NICE appraisals
(TA106 and TA200, Shepherd colleagues,®” Hartwell and colleagues®) or both. The majority

of these were originally sourced from a natural history study reported by Fattovich and
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colleagues.*” The model developed for the CS contains two updates compared with models
reported in previous appraisals.® ? These are:
¢ that patients undergoing an SVR from the compensated cirrhosis state remain at
higher risk of HCC than those who underwent SVR from the mild or moderate CHC
states the general population who have not experienced CHC. This transition
probability was sourced to a study published by Cardoso and colleagues.*® As with
previous models the CS assumes that those who undergo SVR from the mild o

moderate CHC states face the same risk of HCC as the general populatign'who have

not experienced CHC,;

e that patients who undergo SVR are at risk of re-infection with CHC (at a constant

probability of 0.01), based on expert opinion.

The ERG have identified a recent large study (Brungand colleagues™)/of the incidence of
HCC in cirrhotic patients, with and without SVR<This studysincluded only patients with

cirrhosis, whereas Cardoso and colleagues included both patients staged at F3 and F4. In
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Table 38 Summary of sources of adverse event data used in economic model
by patient population and treatment regimen

Regimen ‘ Genotype | Source

GT1 treatment-naive patients

SAPPHIRE 1 and PEARL IV? trials for patients with mild or
la moderate fibrosis. TURQUOISE Il trial*’ for patients with
3D compensated cirrhosis

PEARL Il trial trials for patients with mild or moderate fibrosis.

1b TURQUOISE Il trial*’ for patients with compensated cirrhosis "
Sofosbuvir+PeglFN+RBV 1 NEUTRINO trial.** #°
Telaprevir+PegIFN+RBV 1 ADVANCE RCT®®, ILLUMINATE RCT** #¢
Boceprevir+PeglFN+RBV 1 SPRINT-2 RCT* 2
PeglFN+RBV 1 ADVANCE RCT?®, ILLUMINATE RCT> 2 ¢

GT1 treatment-experienced patients

SAPPHIRE Il trial** trial for patients with mild or moderate fibrosis.

3D la TURQUOISEzlll trial'’ for patients with compensated cirrhosis "

1b PEARL Il trial tri_allf70r patie_nts with_ mild or moderate_fibros_is.ab
TURQUOISE Il trial™* for patients with compensated cirrhosis

Telaprevir+PeglFN+RBV 1 REALIZE RCT*, Kauffman and colleagues®

PeglFN+RBV 1 REALIZE RCT*, Kauffman and colleagues®

Boceprevir+PeglFN+RBV 1 RESPOND-2 RCT**®

GT4 treatment-naive patients

2D 4 PEARL | trial®* ?

Sofosbuvir+PeglFN+RBV 4 NEUTRINO trial.** 2¢

PegIFN+RBV 4 gsCeT values reported for GT1 in ADVANCE RCT?®, ILLUMINATE

GT4 treatment-experienced patients

2D 4 Use values reported for GT4 treatment-naive from PEARL | trial*

? Includes Grade 3 and 4 adverse events for neutropenia and thrombocytopenia. Not explicit regarding grade/ severity of other
adverse events

® assume value of zero for depression, where this adverse event was not reported

¢ Adverse events reported for all genotypes — not specific to GT1 or GT4

4This source appears to be a report of a conference presentation, including copies of slides from the presentation. Proportion of
patients with neutropenia and thrombocytopenia in two telaprevir trial arms were combined in this report. CS has imputed
adverse events based on the proportion of patients in the relevant arm of the trial

©thrombocytopenia not reported — CS assumed value of zero

425 Patient outcomes

The economic model incorporates the effect of treatment on HRQoL as utilities associated
with the different health states in the model (reported in Table 100, page 285 to 286 of the
CS) and accounts for the adverse impact of treatment by applying treatment-specific utility
decrements (reported in Tables 109, 110, 111 and 112 on pages 354 to 357 of the CS). The
description of the use of HRQoL data in the model is presented in section 7.4.9 of the CS
(pages 355 to 358). The measurement of health benefits in the model is consistent with

previous models undertaken in HCV (see Table 39).
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The CS briefly reviews evidence on key determinants of HRQoL in chronic HCV patients
(using information on HRQoL (EQ-5D) and fibrosis level from the Mild Hepatitis C Trial*)
indicating that HRQoL declines with increasing degree of liver fibrosis, but that chronic HCV
is also associated extra-hepatic symptoms including depression, fatigue and sexual
dysfunction. *¥*®* The CS also presents EQ-5D-5L data (with utilities derived using the UK
cross-walk to EQ-5D-3L) collected during their own clinical trials (baseline and end-of
treatment values for each trial (by degree of fibrosis at baseline) reported in Table 104 and
105, pages 294 to 296). The CS indicates that the baseline and end-of treatment utility
values were used to estimate on-treatment utility decrements. It is not clear whether this
end-of—treatment assessment refers to scheduled or actual end-of-treatment — if it is the
former, then the on-treatment disutility is likely to be under-estimated as observations would
be missing for patients who prematurely discontinued (including those who discontinued due
to adverse events). The CS states (on the top of page 295) that no imputation was
performed for missing values, but does not report how many values were missing for each

trial.

The CS reports a systematic search for HRQoL studies reporting utility for health states
included in the model. Searches were conducted as an update of the review reported by
Hartwell and colleagues, using MEDLINE (and MEDLINE in-process), EMBASE, NHS EED
and EconLit with a start date of 1* January 2009. The eligibility criteria for the review appear
reasonable to the ERG. The searches identified 1,036 references (894 after de-duplication)
of which 839 were excluded on the basis of title and abstract and 18 were excluded on the
basis of full-text assessment. Of the remaining 37 studies, 31 studies were excluded from
further consideration as they were not primary studies but sourced utility values from
literature published prior to 2009. None of the remaining studies were considered suitable as
sources for updating utilities in the model. Four had questionable applicability to the UK
(studies from Asia, Brazil and Canada), while the remaining three studies did not report
utilities by relevant health states or included patients on opioids. The CS concludes on the
basis of this review that there are no significant sources of utility data for use in the model
published since the UK Mild Hepatitis C trial* (see page 352 of CS).

Health state utilities applied in the model are reported in Table 39. These were derived using

patient responses to EQ-5D in the UK Mild Hepatitis C trial* and valued using the UK

general population tariff.>*
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Table 39 Baseline health state utilities and sources

Health-state Utility Source
Mild HCV 0.77 Wright et al 2006*
Moderate HCV 0.66 Wright et al 2006*
Compensated cirrhosis 0.55 Wright et al 2006*
Recovered 0.82 Calculated — add 0.05 to-utilityNor mild
(no HCV, history of mild fibrosis) HCV

Recovered 0.71 Calculated <"add 0.05 to utility for
(no HCYV, history of moderate fibrosis) modeyate HCV

Recovered 0.60 Calculated — add 0.05 to utility for CC
(no HCV, history of compensated cirrhosis)

Decompensated cirrhosis 0.45 Wright et al 2006"

Hepatocellular carcinoma 0.45 Wright et al 2006"

Liver transplant 0.45 Wright et al 2006"

Post-liver transplant 0.67 Wright et al 2006*

Method and values for estimatingypoest-SVR utility derived from Wright et al 20

On-treatment utility decrements are applied to the state-specifi

utilities while patients are in
atment-eligiblé health states, forthe duration of treatment — as a result these treatment-
specific utility decrements are only applied during thé first year (first cycle) of the model. On-
treatment disutilitiesfor'comparator technologiés were extracted from previous company

submissions to NICE (where available ’ with different utility decrements applied for

treatment-paive or.treatment-exp
the CS(page 354).

ienced patients. These are summarised in Table 109 of

duration of treatment are reported in Table 110, and in Table 111 (page 356) of the CS. The
CS does not discuss the reasoning behind estimating different disutilities for each fibrosis
stage or genotype sub-group or appear to consider the clinical meaningfulness or statistical
plausibility of the differences identified. Furthermore the CS does not discuss the plausibility
of including positive values (i.e. an assumption which appears to apply for a number of the
groups that patients are better on-treatment than off it) — for example GT1b patients with
mild and moderate fibrosis have positive utility decrements while on-treatment as do GT4

patients with mild and moderate fibrosis. The ERG is concerned that the utility decrements
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used in the CS have been derived as the difference between baseline and end-of-treatment
utility scores, and do not appear to have taken any account of improvement in HRQoL that
may have occurred as a result of patients’ response to treatment. This would render these
values of questionable validity as measures of on-treatment disutility (related to the side
effects of treatment) and risks double-counting the HRQoL gain associated with SVR.
Basing the disutility measure on responses at end of treatment is likely to miss patients who
have discontinued treatment due adverse effects of treatment, although this is less likely to
be a significant problem for 3D and 2D since few patients discontinued treatment in the
trials. As a result the ERG feel that the disutilities applied in the model for 3D and 2D are
likely to be under-estimates.

4.2.6 Resource use

The CS reports systematic searches for relevant resource data in section 7.5.3 of the CS
(pages 365 to 376). Searches were conducted as an update of the review reported by
Hartwell and colleagues,* using MEDLINE (and MEDLINE in-process), EMBASE, NHS EED
and EconLit with a start date of 1% January 2009 and an end date of 2" April 2014 (full
details are presented in Appendix 13 of the CS). The eligibility criteria for the review appear
reasonable to the ERG. The search was conducted approximately eight months prior to the
submission of the CS and the ERG suggests it may have been appropriate to conduct
update searches prior to submission. The ERG conducted an update search, but found no
new studies that would have been included in the review. The searches identified 1,386
references (1,109 after de-duplication) of which 1,093 were excluded on basis of title and
abstract and 8 were excluded on the basis of full-text assessment. The remaining 8 studies
(including two publications arising from the review undertaken by Hartwell and

colleagues®™*

) were summarised in two tables (CS Table 116 for cost-effectiveness studies
and CS Table 117 for resource use studies). However the CS does not present a quality
assessment of these publications or any discussion of their relevance to the decision
problem, other than a column in Table 116 headed “Applicability”, with an explanatory note
that this was assessed according to study setting, perspective, population and interventions.
It is not clear what this assessment would add, given that the eligibility criteria listed in Table
115 of the CS state that included studies had to be based on a population of adults with GT1
HCV (excluding chronic hepatitis B co-infection and substance dependent or illegal drug
users), including only the specified intervention or comparators, and would have a UK

perspective.
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The CS states in section 7.5.6 (pages 389 to 390) that health state costs were based on two

sources™®®

without offering substantial justification for use of these sources. The first
reference (Hartwell and colleagues®) was used to derive health state costs for mild chronic
HCV, decompensated cirrhosis, hepatocellular carcinoma and liver transplant health states.
These costs were uprated to 2102/13 prices using the HCHS Pay and Prices Index.>” The
second reference (Backx and colleagues®) was not reviewed in any detail. Its use in the
model is justified in the CS as “a more recent and relevant source than Hartwell et al”. Health
state costs for moderate fibrosis, compensated cirrhosis and the recovered (SVR) states are

all taken from this second source.

The CS does not explicitly state assumptions over dosing, frequency, or location of
treatments that underlie the acquisition costs of the intervention or comparators. Table 118
in the CS documents derivations of assumed cost per day for all the component medications
including intervention or comparator treatment regimes. However the CS does not provide
summary estimates (per day, per week or per treatment course) for any of the included
treatment regimes. It is particularly unclear regarding the dosage of RBV included in any
treatment regimen (including the 3D and 2D regimens where appropriate). Table 40
indicates the ERG’s understanding of the dosing included in the model and typical treatment
durations as indicated in the SmPCs for comparator interventions. Although no explicit
assumptions were provided for the resource use, the doses used in the model (in terms of
dose per day or per week) appear to be consistent with those in the trials providing evidence

of clinical effectiveness.
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Sofosbuvir+PegIFN+RBV Sofosbuvir PegIFN RBV
. 400mg per day 1 per week 1200mg per day
Standard dosing for 12 weeks for 12 weeks for 12 weeks
Boceprevir+PeglFN+RBV Boceprevir PeglFN RBV
2400mg per week 1 per week 1200mg per day

Standard dosing

(weeks 5 to 48)

for 48 weeks

for 48 weeks

Response guided

2400mg per week

1 per week for

1200mg per day

(treatment-naive) ? (weeks 5 to 28) 28 weeks for 28 weeks
Response guided 2400mg per week 1 per week 1200mg per day
(previously-treated) b (weeks 5 to 36) for 48 weeks for 48 weeks
Telaprevir+PegIFN+RBV Telaprevir PeglFN RBV
o | armveas | o pee
Non-cirrhotic treatment- 2250mg per week 1 per week 1200mg per day

naive/ prior relapsers ©

(weeks 1 tol2)

for 24 weeks

for 24 weeks

®Treatment-naive patients, who do not have cirrhosis, are eligible for response-guided treatment with
Boceprevir+PeglFN+RBYV if they have undetectable HCV RNA at week 8 and week 24. Response-
guided treatment involves reducing duration of treatment to 28 weeks.
b Treatment-experienced patients, who do not have cirrhosis, are eligible for response-guided

treatment with Boceprevir+PeglFN+RBYV if they have undetectable HCV RNA at week 8 and week 24.
Response-guided treatment involves stopping boceprevir at week 36 but continuing PegIFN+RBV to
week 48.

¢ Treatment-naive patients and those who relapsed following response to prior treatment, who do not
have cirrhosis, are eligible for response-guided treatment with Telaprevir+PeglFN+RBYV if they have
undetectable HCV RNA at weeks 4 and 12. Response-guided treatment involves reducing duration of
treatment with PeglFN+RBV to 24 weeks.

The ERG is concerned about the approach taken to estimating drug acquisition costs in the
CS. As noted above, the CS provides estimates of drug acquisition costs per day — even in
cases, such as PeglFN, where the drug is administered weekly. The ERG is concerned that
this approach may give rise to some unrealistic assumptions regarding drug wastage. The
model estimates of medication consumption are derived from a combination of the estimated

daily consumption and the average duration of treatment reported from the trial. However it

is likely that patients will be provided with supplies of medication at each secondary

attendance for monitoring — as a result patient consumption patterns are more likely to

reflect the pattern of routine monitoring visits than a continuous distribution over time (as

implied by the approach taken in the CS).

Resources used for on-treatment monitoring were taken from Shepherd and colleagues.®’

The CS reports that these assumptions were validated by an advisory board (described in

section 7.3.5 of the CS, page 282) as were additional assumptions regarding monitoring in

shortened PeglFN-containing regimes and in PeglFN-free regimes.
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Resource use for management of adverse events were based on assumptions reported by
Thorlund and colleagues® in a budget impact analysis of boceprevir and telaprevir for
treatment of GT1 HCV infection. This reference was identified in the resource use searches
reported in section 7.5.3 of the CS. While limited information from the study is tabulated in
the CS there is no reported assessment of the quality or relevance of this source. The CS
further states that assumptions for costing depression treatment and monitoring were based
on NICE GC90: Depression in adults.>

4.2.7 Costs

Costings for the model were estimated using an NHS and PSS perspective and include drug
acquisition costs, monitoring costs, disease progression (health state) costs and adverse

event costs.

Drug acquisition costs

Unit costs for 3D and 2D included in the CS (see Table 118, page 377 to 378 of the CS) are
attributed to the company as data on file. Since submission of the CS the same prices for 3D
and 2D have been reported in MIMS® and are summarised here in Table 41 along with the
comparator unit costs, also sourced from MIMS.®® The cost of a 56 tablet packet of
ombitasvir/ parataprevir /ritonavir (equivalent to four weeks supply) is £10,733.33. The cost
of a 56 tablet packet of dasabuvir (equivalent to four weeks supply) is £933.33, making the
total cost of 12 weeks treatment with 3D come to £34,999.98 and 12 weeks treatment with
2D costs £33,164.13. The additional cost of RBV where this is required is approximately
£1,000 over 12 weeks. The CS presents these estimates in Table 21 (page 32) without
including the additional costs of RBV.
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onent treatments of intervention and comparators

g;;i ?g Qu;;(;tli;ty / Unit dose Frequency Cost(gveek
2D (Viekirax) 10,733.33 56 125/75/50mg 2 per day 2,683.33
3D (Exviera) 933.33 56 250 mg 2 per day 233.33
Sofosbuvir 11,660.98 28 400 mg 1 per day 2,915.25
Simeprevir 1,866.50 7 150mg 1 per day 1,866.50
Boceprevir 2,800.00 336 200mg 12 per day 700.00
Telaprevir 1,866.50 42 375 6 per day 1,866.50
PegIFN (Pegasys) 497.60 4 180ug/ 0.5ml 1 per week 124.40
(P\?i?fleFrl(;lnPeg) 199.38 1 150pug prefilled pen 1 per week 199.38
RBV (Copegus) 92.50 42 200 mg 6 per day 92.50
RBV (Rebetol) 160.69 84 200 mg 6 per day 80.35

Source: MIMS, Feb 2015

The CS does not provide estimates of the total drug acquisition costs for comparator

treatments. Table 42 below reports estimated drug acquisition costs over the standard

treatment for all interventions and comparators included in the model.

Version 1

104






Table 42 Drug acquisition costs

Confidential — do not copy or circulate

Tx naive/ Treatment Ombitasvir/ Ribatirin
Genotype | Fibrosis stage . duration paritaprevir/ Dasabuvir Total cost
experienced . : Omg/day)
(weeks) ritonavir
3D+RBV GT1la Non-cirrhotic either 12 32,199.99 2,799.99 964.14 35,964.12
3D+RBV GT1la Cirrhotic either 24 64,399.98 5,59% 1,928.28 71,928.24
3D GTlb  |Non-cirrhotic either 12 32,199.99 2{799.99 34,999.98
3D+RBV GT1b Cirrhotic either 12 32,199.99 2,799.99 964.14 35,\3\64.12
2D+RBV GT4 Non-cirrhotic either 12 32,199.99 964.14 33,16\@13
2D+RBV  |GT4 Cirrhotic either 24 64,399:98 1,928.28 66,328.26
Sofgstuvir RegiFN RBV Total cost
Sofosbuvir+ . . .
PegIFN+RBV GT1, GT4|Non-cirrhotic either 12 34,983 1,493 1,110 37,586
Sofosbuvir+ . . .
PegIEN+RBY GT1, GT4|Non-cirrhotic either /12/ 34,983 2,393 964 38,340
Baceprevir PeglFN RBV Total cost
Boceprevir+ .
PegIFN+RBV Any Any )vm/er 48 30,800 5,971 4,440 41,211
Response-
guided Any Non-cirrhoti Naive 28 16,800 3,48 2,590 22,873
treatment
Response-
guided Any n-cirrhotic Experienced 48 22,400 5,971 4,440 32,811
treatment
Telaprévir PegIFN RBV Total cost
Telaprevir+ .
PegIFN+RBV Any any either 48 /42/,398 5,971 4,440 32,809
Telaprevir+ . . .
PeglEN+RBV Any N&Rcwrhotlc Naive 24 22,398 2,986 2,220 27,604
Telaprevir+ ¢ Prior
PegIFN+RBV Any Non—cg)xhotlc relapser 24 22,398 2,986 2,220 27,604
PeglFN RBV Total cost
PeglFN+RBV |GT1,GT4 |Any ﬁi‘tﬁer 48 5,971 4,440 10,411
PeglFN+RBV |GT1,GT4 |Any either 48 9,570 3,857 13,427
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Monitoring costs

Resource use for monitoring patients on PeglFN-containing regimes was taken from protocols
developed and reported by Shepherd and colleagues.®” Unit costs applied to these resource
estimates were taken directly from Shepherd and colleagues (inflated to 2012/13 costs using
the HCHS Pay and Prices Index®’) for biochemical and pathology tests or while unit costs for

staff time were taken from the Unit Cost of Community Care.>’

Health state costs

Health state costs were sourced from two references identified in the systematic searches
reported in section 7.5.3 of the CS. As stated previously, the CS does not provide any
discussion of the quality of these sources or offer any substantial justification for using these

sources.

Table 43 Key health state costs

Cost (£)
Health state (2012/13 Source
prices)
SVR from mild chronic HCV 58 Backx and colleagues %
SVR from moderate chronic HCV 58 Backx and colleagues %
SVR from CC 586 Backx and colleagues %
Mild chronic HCV 160 Hartwell and colleagues®
Moderate chronic HCV 589 Backx and colleagues %
Compensated cirrhosis 914 Backx and colleagues *°
Decompensated cirrhosis 12,333 Hartwell and colleagues®
HCC 10,990 Hartwell and colleagues®
Liver transplant 49,749 Hartwell and colleagues®
Post-liver transplant 1,873 Hartwell and colleagues®

Adverse event costs

Adverse event costs applied in the model include the costs of drugs used to treat adverse
events, costs of out-patient visits and appointments in primary care. These are presented in
Table 124 on page 390 to 391 of the CS. Resource use assumptions and unit costs for
treatment of anaemia and rash were taken directly from the reference by Thorlund and
colleagues®® while resource use assumptions and unit costs for treatment of depression were

taken from NICE clinical guideline GC 90. Resource use assumptions and unit costs for
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treatment of neutropenia and thrombocytopaenia were taken from the company submission for
the Sofosbuvir STA.®

4.2.8 Consistency/ Model validation

The ERG has examined the submitted electronic model for internal and external consistency
and accuracy. Random checking has been done for some of the key equations of the model

although this has not been a comprehensive ‘checking’ process of all cells in the model.

Internal consistency

The CS contains limited information on assessment of the model’s technical and internal
validation. While the CS suggests that a process of checking the model for potential
programming errors was followed, no detail is provided on how this was undertaken. Similarly,
while the CS states that “routine tests” were conducted yielding “expected results”, no detail is
provided on what those might have been, what the expected results might be nor on any
remedial action that might have been required should any anomalies be detected. The CS also
states that an independent modelling team at an academic institution conducted further

validation checks.

External consistency

The CS reports limited assessment of the external consistency of the model outputs, comparing
the cumulative compensated cirrhosis estimates at a single point in time (20 years) predicted by
the model if all patients had mild disease at baseline and were not treated, against a range of
estimates reported in the literature. The cumulative compensated cirrhosis estimate at 30 years

is also compared against the estimate reported by Wright and colleagues.*

The CS does not appear to have attempted to compare the cost, QALY or cost effectiveness
estimates for comparators output by their model against results reported in the literature or in
previous NICE appraisals. For example, it does not compare the results obtained for
comparators from their model against the cost effectiveness results identified and reviewed in
section 7.1.2 of the CS.
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4.2.9 Assessment of Uncertainty

One-way sensitivity analyses

The CS reports the results of nine deterministic sensitivity analyses (DSA). These include:

o four DSA for GT1 treatment-naive IFN-eligible patients: one for each comparator
(Sofosbuvir+PeglFN+RBYV, telaprevir+PeglFN+RBV, boceprevir+PeglFN+RBV
PeglFN+RBV) compared with ombitasvir/paritaprevir/ritonavir

o two DSA for GT1 treatment-experienced IFN-eligible patients: one foreach comparator
(telaprevir +PeglFN+RBV, PeglFN+RBV) compared with ombitasvir/paritaprevir/ritonavir

o two DSA for GT4 treatment-naive IFN-eligible patients: gné for each=eomparator
(Sofosbuvir+PeglFN+RBYV, PeglFN+RBV) compared with
ombitasvir/paritaprevir/ritonavir

e one DSA for GT4 treatment-experienced1FN-eligible patients: for best supportive

compared with ombitasvir/paritapgevir/ritonavir

The parameters of 49 one-wagySensitivity analyses, which are common to all comparjsons, are
presented in Table 128 (page 397te 398) of the CS. While the majority of the DSA are truly
one-way analyses fvarying ong parameter value, while holding all others censtant), some
involve varying at least twosnputs simultaneously (for example treatppént-related attributes such
as SVR-or rate of,AE are varied for bothdntervention and comparator in a single DSA).
Methodelogicalassumptions (suchas aliernative choice of discount rate) and variation in
baselne assumptions (such asimean cohort age apd distribution across stage of fibrosis) have

not been included in the DSA, but are includedin scenario analyses reported in the CS.

The ranges applied.in the DSA are€learly stated in Table 128 and are based on a mixture of
statistically derived measures of variation (such as standard errors or 95% confidence intervals)
and arbitrarily defined ranges (x20%for utilities or £50% for costs). No justification is provided
for adopting particular limits when using arbitrary ranges in the DSA. Table 128 reports that
SVRs and AE rates are varied using £1.96 SD of base values. It is not clear from the CS
whether this variation is based on standard deviation (as implied by the SD notation) or a
standard error (which would be more appropriate if considering variation according to a 95%
confidence interval. It is also unclear from the CS where the SD has been calculated from as

tables reporting the SVRs used in the model report number of responders and total number of
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patients. Given these data are available it might have been more appropriate to draw the DSA
limits for SVRs from beta distributions, parameterised using the numbers of responders and
non-responders in the included trials. Results of the DSAs are presented as tornado diagrams
(section 7.7.7, Figures 29 to 37, pages 413 to 422 of the CS).

was variation in SVR.

Variation in SVR seemed to more influential in the

telaprevir+PeglFN+RBV and in the comparisen of 2D with 'sefosbuvir+PegIlFN+RBV.

The CS does not provide a narragivé overview-erdiscussion alongside each DSA or for ea

lon 7.7.10

genotype-treatment history comparison; but'effers a summary and conclusion in See

stating that the incremental cost/@ALY ‘results [are] most sensitive to utility valaes for

ase states andstheirassociated recovered states.

progressive dise

pario Analysis

The MSyreports the results of tiwenty one scenario gndlyses examining the impact on the ICER

(relative tova‘common‘baseline;, such as PeglEN+RBV for GT1 treatment-naive IFN-eligible

patients). The scepario analyses are presented as tabulations (up to four tables for each

scenario; resalting in.a total of 39 tabiles) with no accompany narrative or discussion. As a result
itwery difficultito interpret whatthe scenario analyses show. Since a number of the scenario
analysisyipvolve varyingindividual or groups of input parameters between pre-defined ranges
some of these analyses would be better presented graphically, as with the

tornado diagrams for the DSA. It might also be easier to interpret the scenario analyses if the
CS indicated some form of priority for the analyses — for example, which of the three scenario
analyses using different efficacy estimates for PeglFN+RBV (14-16) might represent the most

reasonable alternative to the base case

The CS does not provide a summary or conclusion at the end of Section 7.7.9 (page 425 to 435

of the CS), which presents the scenario parameters included in the scenario analyses and
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tabulation of results, nor does it makes any reference to the output of the scenario analyses in
Section 7.7.10 (page 436 of the CS) headed “What are the main findings of each of the

sensitivity analyses?”

Probabilistic Sensitivity Analysis

The CS reports results from four PSA: one for each patient population defined by genotype and
prior treatment history, considered in the base case (see Section 7.7.8, page 422 to 425 of the
CS). Each PSA is based on 500 iterations of the model and takes approximately three and a
half minutes to run on a computer with 3.4 GHz quad core processor and 16 Gb memory. For a
full analysis, including multiple CEACs the analysis runs for approximately fourteen minutes.
The CS does not discuss or provide a rationale for the decision to run 500 simulations for the
PSA. For each patient population the CS presents multiple CEACs, for ceiling ratio values
between £0 and £100,000 per QALY gained, and reports willingness-to-pay ranges over which
3D or 2D or selected comparators are deemed cost effective. The mean costs, QALYs and
ICER arising from the PSA runs are not reported.

Distributions used in PSA for natural history transition probabilities, health state costs,
monitoring costs, AE treatment costs and health state utilities are given in Table 129 (page 400
to 402) of the CS. Text in section 7.6.3 (page 398 to 402) of the CS states that SVRs and
adverse event rates were sampled from beta distributions that were parameterised using

percentage SVR/AE, and the estimated standard error.

The ERG re-ran the PSA to derive the mean costs, QALYs and ICER arising from the PSA runs
to compare with the deterministic base case results (see Table 44 for GT1, treatment-naive,
interferon-eligible patients and Table 45 for GT1, treatment-experienced, interferon-eligible

patients).
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Table 44 ERG replication of PSA reported in CS for GT1, treatment-naive,
interferon-eligible. Mean total cost and QALY estimates by regimen

Total cost Total QALYs
: Median Median
Regimen
g Mean (percentile-based Mean (percentile-based
95% ClI) 95% ClI)
Best supportive 19,393 12.87
care 19,632 (14,435 - 26,591) 12.82 (11.51 - 13.99)
22,593 13.86
PegIFN+RBV 22,768 (19,262 - 27,386) 13.82 (12.48 - 14.96)
Boceprevir+ 31,939 14.35
PegIFN +RBV 32,069 (29,259 - 35,990) 14.31 (13.01 - 15.45)
Telaprevir+ 35,756 14.68
PegIFN +RBV 35,836 (33,483 - 39,136) 14.64 (13.32 - 15.81)
43,416 15.35
3D 43,581 (41,641 - 46,409) 15.29 (14.00 - 16.54)
Sofosbuvir+ 44,158 15.14
PeglFN +RBV 44,293 (42,243 - 47,264) 15.09 (13.78 - 16.27)

Table 45 ERG replication of PSA reported in CS for GT1, treatment-experienced,
interferon-eligible. Mean total cost and QALY estimates by regimen

Total cost Total QALYs
Regimen Mean (perc!lnetﬁ:aafgased Mean (percgrst(ijlneetgased
95% Cl) 95% Cl)
- supportive 24,264 (16,823’-9 22,185) 10.9 (9.8%9'22.03)
PegIFN+RBY 30,151 (23,522’? 22,131) 11.16 (10.11;3,1llfz.27)
li'ga.‘%rﬁvfésv 42,579 (38,3‘9%?23,400) 12.21 (11.1102l2113.25)
3D 51,727 (48,32(1)’fs ég,w?) 13.31 (12.0113;3154.36)

The results of the probabilistic evaluation of the model are consistent with the deterministic base
case for GT1, treatment-naive and treatment-experienced, interferon-eligible patients presented
in Tables 137 and 138 (page 411) of the CS (summarised in Table 29 of this report). Mean
costs are slightly lower than total costs in the deterministic base case, while mean QALYs are
slightly higher than in the deterministic base case. The rank order of interventions (in terms of
increasing effectiveness) is the same and ICERs calculated at the mean cost and QALYSs, from

the probabilistic analysis, are similar to those reported in the base case analysis (see Table 46).
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Table 46 ERG replication of PSA for GT1 interferon-eligible patients. ICERs
calculated at mean cost and QALYs and mean ICERs compared with PeglIFN+RBV

Treatment-naive Treatment-experienced

Regimen ICER at mean ICER at mean
costand QALys | MEANICER | ooiandQaLys | MeanlCER

PeglFN+RBV NA NA NA NA
Boceprevir+
PeglFN +RBV 18,430 19,554 NA NA
Telaprevir+
PeglFN +RBV 15,929 16,541 11,895 12,660
3D 14,039 14,364 10,033 10,614
Sofosbuvir+
PeglFN +RBV 16,776 17,176 NA NA

Table 47 and Table 48 report the results of the PSA for GT4, treatment-naive, interferon-eligible
and GT4, treatment-experienced, interferon-eligible patients, respectively. As with GT1 patients,
the results of the probabilistic evaluation of the model are consistent with the deterministic base
case for non-cirrhotic, interferon-eligible, GT4 patients presented in Tables 139 and 140 (pages
411 to 412) of the CS (summarised in Table 29 of this report). Mean costs are slightly lower
than total costs in the deterministic base case, while mean QALYSs are slightly higher than in the
deterministic base case. The rank order of interventions (in terms of increasing effectiveness) is
the same and ICERs calculated at the mean cost and QALYs, from the probabilistic analysis,
are similar to those reported in the base case analysis (see Table 49).

Table 47 ERG replication of PSA reported in CS for GT4, treatment-naive,
interferon-eligible. Mean total cost and QALY estimates by regimen

Total cost Total QALYs
Regimen Median Meqlian
Mean (percentile-based Mean (percentile-based
95% CI) 95% CI)
Best supportive 16,840 13.40
care 16,946 (12,770 - 22,101) 13.40 (12.23 - 14.60)
18,937 15.02
PegIFN+RBY 19,104 (17,103 - 21,681) 15.04 (13.80 - 16.35)
36,288 15.86
3D 36,386 (35,001 - 38,481) 15.87 (14.57 - 17.25)
Sofosbuvir+ 41,026 15.83
PeglFN+RBV 41,127 (39,734 - 43,250) 15.83 (14.53 - 17.21)
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Table 48 ERG replication of PSA reported in CS for GT4, treatment-experienced,
interferon-eligible. Mean total cost and QALY estimates by regimen

Total cost Total QALYs
Regimen Mean (perc?riﬁ:igased Mean (perclt\e/lr?tﬁ:a{%rtl)ased
95% Cl) 95% Cl)
o, upportive 16,148 (12,1%2’? 21,488) 12.62 (11.5152;6103.64)
3D 36,504 (35,222’?%,307) 14.84 (13.6174l8165.97)

Table 49 ERG replication of PSA for non-cirrhotic GT4 interferon-eligible patients.
ICERs calculated at mean cost and QALYs and mean ICERs

Treatment-naive® Treatment-experienced”
Regimen ICER at mean ICER at mean
cost and QALYs Mean ICER cost and QALYs Mean ICER
3D 20,947 21,468 9,164 9,363
Sofosbuvir+
PegIFN +RBV 27,928 28,657 NA NA

% |CERs for treatment-naive patients are calculated for each regimen compared with PeglFN+RBV
® |CERSs for treatment-naive patients are calculated for each regimen compared with best supportive care

The ERG is concerned with the approach taken to including SVR for patients with mild and
moderate fibrosis in the model when trials have only reported the SVR proportion for the
population combined. When the SVR proportion has been included for the combined population
the model uses the combined population for calculating the standard error — which gives an
incorrectly small confidence interval, hence will underestimate the amount of variability around
these estimates in the PSA. While this is likely to have a small influence it would be expected
under-estimate the degree of variability in the model. The ERG assesses the impact of this in

the additional analyses.

The CS, and the associated economic model, makes no allowance for the methodological
uncertainty underlying the approach adopted to comparing alternative treatment using
unadjusted indirect comparisons. Uncertainty included in the probabilistic model only accounts
for statistical uncertainty in the derivation of the individual SVR and adverse event rate
estimates. It would be appropriate to incorporate some additional measure of uncertainty to take
account of this — although it is not clear how this might best be achieved. The ERG suggests an
alternative approach to reduce this methodological uncertainty in the majority of the

comparisons in the model would be to:
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e conduct a network meta-analysis for comparators included in the model
e conduct an external validation of this model using cost effectiveness results
reported in previous NICE appraisals and in the published literature
e introduce 3D and 2D into this model, using observed data from the relevant trials
and allow for an additional degree of methodological uncertainty arising from the
use of an unadjusted indirect comparison for this intervention.
The ERG further notes that the MALACHITE trials including 3D in a head-to-head comparison
with telaprevir+PeglFN+RBV provide direct evidence, for non-cirrhotic patients. Including the
results of these trials in the analysis would allow a limited cost effectiveness analysis to be
conducted using head-to-head comparative data, and would also provide the links required to
include 3D in a network meta-analysis which could include the majority of comparators identified
in the NICE scope. The ERG investigates the feasibility of these options in the additional

analyses presented in this report.

The CS does not report any overall summary from the PSA other than to present multiple CEAC
charts derived from probabilistic evaluations of the model for each population of interferon-

eligible patient and to state the WTP ranges where 3D or 2D would be the optimal choice.

4.2.10 Comment on validity of results with reference to methodology used

The economic model captures most of the important aspects of the disease pathway. The
model extrapolates intermediate outcomes to final outcomes in a consistent manner, drawing
upon standard sources from the literature, and has updated transition probabilities within the
natural history model where more appropriate sources have become available. The CS has
briefly reviewed the literature and provided a justification for extrapolating final from intermediate

outcomes.

A number of imputations or assumptions have been required to populate the model, including
imputation of SVR by stage of fibrosis, by genotype sub-groups or for other sub-groups of larger
populations (such null and partial responders and relapse following previous treatment among
the treatment-experienced population). In some cases this has relied on data from very small
sub-groups of patient populations and conducting analyses for which the original studies were
not powered. In addition the economic model has not taken account of the additional uncertainty

that these imputations have introduced.
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The major concern regarding the analyses undertaken in the model and presented in the CS is
the use of unadjusted indirect comparison. The CS provides a justification for not conducting
indirect comparisons based on a network of evidence (given the design of the 3D and 2D trials).
However the analysis conducted within the model makes no additional allowance for the

uncertainty introduced by conducting this form of comparison.

4.3 Additional work undertaken by the ERG

The ERG undertook additional work to:
a) include SVR data from head-to-head comparisons of 3D and telaprevir+PeglFN+RBV
b) re-run PSA using fibrosis stage-specific SVRs (mild and moderate fibrosis stages) from

3D trials rather values pooled across fibrosis stages

c) re-run the base case analysis adjusting effectiveness of boceprevir+PegIFN+RBV
d) re-run the base case analysis including simeprevir+PeglFN+RBV
e) re-run base case analysis (for non-cirrhotic patients) using an adjusted indirect

comparison — to include PegIFN+RBYV and boceprevir+PeglFN+RBV in addition to 3D and
telaprevir+PeglFN+RBV

f) conduct a threshold analysis on relative effectiveness (SVR) for 3D and 2D

s)] present a scenario using an alternative estimate of the risk of HCC for those patients
who underwent SVR from the compensated cirrhosis health state

h) present a scenario using an alternative estimate for the risk of HCC for those in the
compensated cirrhosis health state

i) combine scenario g) and h)

a) analysis using head-to-head data on SVR for 3D vs telaprevir+PeglFN+RBV using
data from the MALACHITE trials
The ERG undertook additional analysis using data on SVR for 3D vs telaprevir+PeglFN+RBV
from the MALACHITE | and MALACHITE Il trials (head-to-head, randomised, open-label trials
comparing 3D with or without RBV with telaprevir+PegIFN+RBYV in non-cirrhotic GT1 treatment-
naive and treatment-experienced patients), provided by the company in response to the ERG
and NICE request for clarification (response A9.2). The trials are on-going and did not form part
of the evidence in the original CS and were not included in the company’s electronic model.
However the company response states that primary endpoint data were released at the end of

December 2014 and are planned for presentation at EASL in April 2015.
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Since the trials excluded cirrhotic patients, the results from these analyses are not directly

comparable to the base case results from the model, reported in the CS for patients at all stages

of fibrosis (mild, moderate CHC and cirrhosis). However the model includes an option to restrict

the base case to non-cirrhotic patients only.

The ERG re-ran the base case analysis for non-cirrhotic patients using data from the CS

unadjusted indirect comparison of 3D versus telaprevir+PegIFN+RBYV and using the SVRs
reported from the MALACHITE trials (see Table 50 and Table 51 for the results of the
deterministic analyses). The results of the two pairs of analyses are very similar, reflecting the
similarity in SVRs reported in the MALACHITE trials for 3D and telaprevir+PeglFN+RBV and the

SVRs used to populate the model in the company’s base case.

Table 50 ERG analysis using SVRs from MALACHITE I trial: GT1 non-cirrhotic

treatment-naive, interferon-eligible patients

. Incremental Incremental ICER (£ per
Regimen Total costs (£) | Total QALYs costs (£) QALYs QALY gained)
Original model SVRs (unadjusted indirect comparison)

Telaprevir+

PeglFN+RBV 33,748 15.16 NA NA NA

3D 39,556 15.77 5,808 0.61 9,521
MALACHITE | SVRs (direct comparison)

Telaprevir+

PeglFN +RBV 33,799 15.14 NA NA NA

3D 39,553 15.77 5,754 0.62 9,212
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Table 51 ERG analysis using SVRs from MALACHITE Il trial: GT1 treatment-
experienced, interferon-eligible patients

. Incremental Incremental ICER (£ per
Regimen Total costs (E) | Total QALYs costs (£) QALYs QALY gained)
Original model SVRs (unadjusted indirect comparison)

Telaprevir+

PegIFN +RBV 35,402 13.90 NA NA NA
3D 39,173 14.78 3,771 0.88 4,287
MALACHITE Il SVRs (direct comparison)

Telaprevir+

PegIFN +RBV 35,397 13.93 NA NA NA
3D 38,959 14.81 3,562 0.88 4,036

The total costs, incremental costs and ICERSs in this analysis are noticeably lower than in the

base case analysis. This arises from two significant differences between the two analyses:

e as noted above the MALCHITE trials did not recruit cirrhotic patients. Costs in non-

cirrhotic patients are likely to be lower since these patients are more likely to respond to

treatment than are cirrhotic patients. Moreover, in a population that is not cirrhotic at

baseline, fewer patients would be expected to progress to more advanced stages of liver

disease over a given period of time. 3D costs will also be lower given that GT1a patients

with cirrhosis are treated with 24 weeks of 3D, rather than 12 weeks;

¢ the incremental costs and ICERs for 3D in the base case analysis were derived from

comparison with PeglFN+RBV, whereas in this analysis the incremental costs and

ICERSs for 3D were derived from comparison with telaprevir+PeglFN+RBV.

Table 52 below reports the drug acquisition costs, adverse events costs and health state costs

for 3D and telaprevir+PeglFN+RBYV in the base case and in this head-to-head comparison.
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Table 52 ERG comparison of costs in base case and non-cirrhotic GT1 population

Regimen Regimen cost Adverse event costs Health state costs
GT1 Treatment-naive base case population

telaprevir+PeglFN+RBV 25,499 425 9,963
3D 37,771 41 5,813
GT1 Treatment-naive non-cirrhotic population

telaprevir+PeglFN+RBV 25,499 425 7,875
3D 35,392 34 4,127
GT1 Treatment-experienced base case population

telaprevir+PeglFN+RBV 26,487 397 15,762
3D 43,012 53 8,816
GT1 Treatment-experienced non-cirrhotic population

telaprevir+PegIlFN+RBV 26,487 397 8,518
3D 35,404 28 3,741

The company clarification responses did not report treatment duration, discontinuations or
incidence of adverse events in the MALACHITE trials. As a result the model used in these
analyses is populated with data from the ADVANCE and REALIZE trials for
telaprevir+PeglFN+RBV and from the SAPPHIRE |, PEARL IV and TURQUOISE Il trials for 3D,
as in the CS base case analysis. As a consequence this analysis, while using the only available
head-to-head data for 3D versus a comparator used in current standard practice, should be

regarded as exploratory.

b) Re-run PSA using fibrosis stage-specific SVRs (mild and moderate fibrosis stages)
from 3D trials rather than pooled values
The PSA reported in the CS used a pooled estimate (across the mild and moderate stages) for
the SVR for GT1 treatment-naive patients treated with 3D. The distribution sampled in the PSA
was parameterised using the combined population for both the mild and moderate fibrosis
states, which would tend to underestimate the amount of variability around these estimates in
the PSA. The ERG noted that the model contained unpublished data from the CSRs for the
SAPPHIRE I, PEARL IV and PEARL Il studies, which reported the total number of mild and
moderate patients and the numbers achieving SVR. These data can be selected for use in the

model (using a drop-down menu). The PSA was re-run with these data selected and the results
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are reported in Table 53. As anticipated, this had minimal impact on the cost effectiveness
results in the PSA.

Table 53 ERG replication of PSA reported in CS for GT1, treatment-naive,
interferon-eligible. Mean total cost and QALY estimates by regimen

Total cost Total QALYs
; Median Median
Regimen
g Mean (percentile-based Mean (percentile-based
95% ClI) 95% ClI)
BSC 19,729 19,471 12.76 12.76
(14,506 - 26,057) (11.54 - 13.95)
Sofosbuvir+ 44,369 44,244 15.03 15.03
PeglFN +RBV (42,374 - 47,373) (13.75 - 16.28)
Telaprevir+ PeglFN 35,947 35,835 14.57 14.57
+RBV (33,557 - 39,374) (13.36 - 15.79)
22,900 22,729 13.75 13.75
PegIFN +RBV (19,396 - 27,508) (12.52 - 14.89)
Boceprevir+ 32,142 32,001 14.25 14.25
PeglFN +RBV (29,201 - 35,957) (13.06 - 15.43)
3D 43,686 43,476 15.23 15.24
(41,696 - 46,618) (13.94 - 16.51)
c) Re-run base case analysis adjusting effectiveness of boceprevir+PeglFN+RBV

The ERG noted that the SVR for PegIFN+RBV in the SPRINT-2 trial,?® from which the SVR for
boceprevir+PeglFN+RBV used in the model was taken, was lower than that reported for
PeglFN+RBYV in the ADVANCE trial, % the source for SVRs used in the model for
telaprevir+PeglFN+RBV and PeglFN+RBV. Since the model was populated on the basis of an
unadjusted indirect comparison, this is likely to underestimate the effectiveness of
boceprevir+PeglFN+RBYV relative to PeglFN+RBV. The ERG compared the odds ratio for SVR
with boceprevir+PeglFN+RBV compared with PeglFN+RBV based on the SPRINT-2 trial data
(2.85) with the odds ratio implied by the data entered into the model (boceprevir+PegIlFN+RBV
from the SPRINT-2 trial compared with PegIFN+RBV ADVANCE trial, odds ratio=2.22).

To investigate the impact of this potential under-estimation the ERG calculated an SVR using

the odds ratio derived from the SPRINT-2 trial data and the stage-specific SVRs for
PeglFN+RBV from the ADVANCE trial (see Table 54).
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Table 54 ERG analysis c) adjustment of SVR for boceprevir+PegIFN+RBV
compared with SVR for PegIFN+RBYV in ADVANCE trial®

Estimated using
Regimen Fibrosis Stage Model overall SVR
odds ratio ©
Mild 0.455°
PeglFN+RBV Moderate 0.435% NA
Compensated cirrhosis 0.333%
Mild 0.813° 0.760
Telaprevir+ PegIFN+RBV Moderate 0.716% 0.745
Compensated cirrhosis 0.619° 0.654
Mild 0.658° 0.705
Boceprevir+PeglFN+RBV Moderate 0.658° 0.687
Compensated cirrhosis 0.313° 0.587
Notes:

2 data taken directly from ADVANCE trial®

® data taken directly from Response Guided Treatment arm of SPRINT-2 RCT*

¢ SVRs in this column have been estimated by the ERG using PeglFN+RBV SVRs by stage applied in the current
model (see column 3 of this table, headed “Model”) and applying the following regimen-specific odds ratios (3.785 for
telparevir+PegIFN+RBV vs PeglFN+RBV derived from overall response in ADVANCE RCT?® 271/363 vs 158/361
and 2.847 for boceprevir+PeglFN+RBYV vs PeglFN+RBYV derived from overall response in Response Guided
Treatment arm of SPRINT-2 RCT* 137/363 vs 233/368)

When these SVRs are included in the economic model the total costs for
boceprevir+PeglFN+RBYV are slightly reduced and the total QALYs slightly increased, to the
extent that boceprevir+PeglFN+RBYV is no longer extendedly dominated by 3D. The effect of
this is that the ICER for 3D (now compared with boceprevir+PeglFN+RBYV rather than
PeglFN+RBV, which was the only non-dominated or non-extendedly-dominated comparator in
the base case analysis) increases slightly from £13,864 in the base case analysis to £15,206
after adjusted the effectiveness of boceprevir+PeglFN+RBV in the indirect comparison (see
Table 55).
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Table 55 ERG analysis c) Cost effectiveness results for GT1 treatment-naive
patients after adjustment of SVR for boceprevir+PeglFN+RBYV compared with SVR
for PeglFN+RBV

, Total costs Incremental | Incremental ICER (£ per
Regimen 3 Total QALYS | ™ ¢ ots (£) QALYs | QALY gained)
PeglFN+RBV 22,872 13.72 NA NA NA
Boceprevir +
PegIFN+RBV 31,085 14.39 £8,213 0.67 12,219
Telaprevir + .

PegIFN+RBV 35,887 14.55 Extended dominance
3D 43,624 15.21 12,539 0.82 15,206
Sofosbuvir + 44,337 15.01 Dominated

PeglFN+RBV

The effect of this exploratory analysis is illustrated in Figure 2.

Figure 2 ERG analysis c) Base case cost effectiveness and effect of adjustment of
SVR for boceprevir+PeglFN+RBV compared with SVR for PegIFN+RBYV
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d) re-run base case analysis including simeprevir+PeglFN+RBV

The company provided a justification for not including simeprevir+PeglFN+RBYV in the model
due to a lack of publicly available data on SVR by fibrosis stage, for patients who are Q80K
negative, consistent with the data used to populate the model for other comparators. The ERG
accept that these data are not available and that the CS could not undertake a robust cost
effectiveness analysis without having access to these data. The ERG also note that the
electronic model for the CS can be set to include simeprevir+PeglFN+RBV, using SVR data for
the overall population Q80K negative and Q80K positive in the QUEST 1°2 and QUEST 1%
trials.

The ERG reviewed the CS for simeprevir*® and noted that, while the input data for the MTC
reported in the CS for simeprevir were withheld, the odds ratio for SVR compared with
PeglFN+RBYV in the Q80K negative population is reported. The ERG have undertaken an
exploratory analysis, similar to that presented for boceprevir+PeglFN+RBV (ERG additional
analysis c) using the odds ratio for SVR with simeprevir+PeglFN+RBV compared with
PeglFN+RBYV and the stage-specific SVRs for PeglFN+RBYV from the ADVANCE trial (reported
in Table 35, in section 4.2.4 of this report).

The ERG updated the SVRs for simeprevir+PeglFN+RBYV in the model and derived total cost

and QALYs for this comparator as presented in Table 56. All other values in the table are as
reported in the CS base case for this population.
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Table 56 ERG analysis d) Cost effectiveness results for GT1 treatment-naive
patients including simeprevir+PegIFN+RBV

: Total costs Incremental | Incremental ICER (£ per
Regimen (£) Total QALYs costs (£) QALYs QALY gained)
PeglFN+RBV 22,872 13.72 NA NA NA
Boceprevir +
PegIFN+RBY 32,147 14.22 .

Telaprevir + Extended dominance
PegIFN+RBV 35,887 14.55

Simeprevir +

PegIFN+RBV 36,304 14.69 13,432 0.97 13,786
3D 43,624 15.21 7,320 0.52 14,010
Sofosbuvir + .

PegIFN+RBY 44,337 15.01 Dominated

Include note on what results are using overall data from trial (included in model)
Simeprevir + PeglFN+RBYV incremental costs 36,934 incremental QALYs 14.62

Including simeprevir+PeglFN+RBYV in the analysis, on the basis of the odds ratio reported in the
CS for simeprevir has a small effect on the ICER for 3D, since simeprevir+PeglFN+RBYV is not
extendedly dominated (unlike telaprevir+PeglFN+RBV and boceprevir+PeglFN+RBV). The
incremental cost and incremental QALYs for 3D are therefore calculated by comparison with
simeprevir+PeglFN+RBYV rather than PeglFN+RBYV (in the base case).

e) re-run base case analysis (for non-cirrhotic patients) using adjusted indirect
comparison

The ERG developed an exploratory adjusted indirect comparison, including PegIFN+RBYV,
telaprevir+ PeglFN+RBYV, boceprevir PegIFN+RBV and 3D using SVRs for non-cirrhotic
patients from the ADVANCE?®, SPRINT-2* and MALACHITE | trials. The method adopted was
to estimate odds ratios for each regimen compared with PeglFN+RBV and was estimated using
fixed effect logistic regression,® using the R software package® (glm). Table 57 shows the odds
ratios for SVR, compared with PeglFN+RBYV, and SVRs estimated for each regimen using the
SVR for PegIFN+RBYV from the ADVANCE?® and the odds ratio from the meta-analysis.
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Table 57 ERG analysis e) Odds ratios for SVR and estimated SVRs from ERG
adjusted indirect comparison

Regimen Odds ratio vs PeglFN+RBV (95% CI) SVR

PeglFN+RBV 1.000 0.4441
TEL+PegIFN+RBV 3.844 (2.774 t0 5.327) 0.7544
BOC+PeglFN+RBV 3.263 (2.382t0 4.472) 0.7228
3D 48.055 (12.885 t0 179.222) 0.9746

Table 58 reports the base case cost effectiveness results for this patient population and using

the SVRs derived using the adjusted indirect comparison. In the base case analysis, using

SVRs from the unadjusted indirect comparison, both telaprevir+ PeglFN+RBV, boceprevir
PeglFN+RBYV are extendedly dominated by 3D and the ICER reported in the model is £13,297

per QALY gained. In the analysis using SVRs from the adjusted indirect comparison boceprevir
PeglFN+RBYV is not extendedly dominated. As a result the ICER for 3D is higher than in the

base case (increasing to £15,477) and is estimated compared with boceprevir PegIFN+RBV,
rather than PegIFN+RBYV (in the base case).

Table 58 ERG analysis e) Cost effectiveness results for non-cirrhotic GT1
treatment-naive patients using SVRs from adjusted indirect comparison

Regimen Total costs Total Incremental | Incremental ICESAff\E)er
(E) QALYs costs (£) QALYs gained)

Original model SVRs (unadjusted indirect comparison)

PeglFN +RBV 20,483 14.33 NA NA NA

Boceprevir+

PegIFN +RBV 29,404 14.90

Telaprevir+

PegIFN +RBV 33,799 15.14

3D 39,553 15.77 19,070 1.43 13,297

Using SVRs based on adjusted indirect comparison

PeglFN +RBV 20,437 14.33 NA NA NA

Boceprevir+

PegIFN +RBV 28,511 15.06 8,074 0.73 11,112

Telaprevir+ .

PeglIFN +RBV 33,583 15.15 Extended dominance

3D 39,524 15.77 11,013 0.71 15,477
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These results should be regarded with caution as they are based on limited trial evidence — only
one trial has been included for each comparison. In addition the odds ratios for SVR compared
with PeglFN+RBYV have been derived using the overall SVRs reported for the trials and have
not been broken down by genotype subgroup or stage of fibrosis. It should also be borne in
mind that these results are only based on non-cirrhotic, and as a result only cover part of the
population covered by the decision problem for this appraisal.

f) re-run base case analysis as threshold analysis on effectiveness of 3D and 2D
The ERG conducted a threshold analysis for 3D reducing the effectiveness (in terms of SVR) for
each fibrosis stage until comparators were no longer excluded by extended dominance and until
3D was excluded by dominance. The same proportionate reduction (1% increments) was
applied to the SVRs for mild, moderate and patients with compensated cirrhosis. The results of
this analysis are reported in Table 59 and in Figure 3.
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Table 59 ERG analysis f) Threshold analysis on effectiveness (SVR) with 3D in GT1 treatment-naive patients

SVR
Relative . Incremental Incremental ICER (£ per . Compensated
effectiveness Regimen cost QALYs QALY gained) Mild CHC Moderate CHC cirrhosis
1.00 3D 20,752 1.50 13,864 0.972 0.972 0.963
Telaprevir+ PeglFN +RBV no longer excluded by extended dominance
Sofosbuvir+ PeglFN +RBV no longer dominated by 3D, but still excluded by extended dominance
0.95 Telaprevir+
PegIFN +RBV 13,014 0.83 15,602
3D 8,462 0.54 15,758 0.924 0.924 0.915
Sofosbuvir + PeglFN +RBV no longer excluded by extended dominance
Telaprevir+
PegIEN +RBV 13,014 0.83 15,602
0.925 Sofosbuvi
ofosbuvir+
PeglFN +RBV 8,451 0.46 18,471
3D 373 0.017 22,417 0.899 0.899 0.891
Telaprevir+
PegIEN +RBV 13,014 0.83 15,602
0.92 Sofosbuvir+
PeglFN +RBV 8,451 0.46 18,471
3D 445 0.004 109,535 0.895 0.895 0.886
0.91 3D dominated by Sofosbuvir + PeglFN +RBV 0.885 0.885 0.876
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When the effectiveness of 3D is reduced to 95% of the base case SVR values, it no longer
dominates sofosbuvir+ PeglFN +RBV and no longer extendedly dominates telaprevir+PeglFN
+RBV. As a result the ICER for 3D further increases with each proportionate reduction in
effectiveness and is measured relative to telaprevir+PeglFN+RBV. When effectiveness of 3D is
reduced to 92.5%, sofosbuvir+PeglFN+RBYV is no longer excluded by extended dominance
leading to more marked increases in the ICER for 3D, which is now determined by comparison
with sofosbuvir+PegIFN +RBV. When the effectiveness of 3D is reduced below 92% 3D is
dominated by sofosbuvir+ PeglFN +RBV, being more costly and less effective.

Three points are shown for 3D in Figure 3 — these correspond to the incremental cost and QALY
combinations (versus PegIFN+RBV) at three levels of effectiveness. The point marked 3D is the
incremental cost and QALY combination for the base case (relative effectiveness =1). The other
two points (marked 3Dy g5 and 3Dy g25) relate to the incremental cost and QALY combinations at
relative effectiveness of 95% and 92.5% respectively.
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Figure 3 ERG analysis f) Threshold analysis on effectiveness (SVR) with 3D in
GT1 treatment-naive patients on the cost-effectiveness plane
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A similar analysis was undertaken for the GT1 treatment-experienced population. The effect of
varying the effectiveness is less marked, because sofosbuvir+PegIlFN+RBYV is not included in
the analysis. In this analysis telaprevir+PeglFN+RBV stops being extendedly dominated when

the effectiveness of 3D is reduced below 92%.

g) scenario using an alternative source for the risk of HCC in patients who
experienced SVR from the compensated cirrhosis state

The ERG identified a recent study (Bruno and colleagues™) of the incidence of HCC in cirrhotic
patients, with and without SVR. The ERG compared this with the study reported by Cardoso

and colleagues®® and note that, while Bruno and colleagues included only patients with cirrhosis,

Cardoso and colleagues included both patients staged at F3 and F4. Since the duration of
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follow up and sample size was larger in the study reported by Bruno and colleagues the ERG
suggest this may be a better source for populating the model with these transition probabilities.
The transition probability derived from the study by Bruno and colleagues is 0.00658, compared
with 0.0123 which was applied in the CS. As this implies a lower risk of HCC in patients who
experienced SVR from the compensated cirrhosis CC state, this change would be expected to

reduce total costs, increase total QALYs and may result in more favourable ICERSs.

Table 60 reports the cost effectiveness results after updating the risk of HCC in GT1 patients
who underwent SVR from the compensated cirrhosis state (this additional analysis was only
undertaken in GT1 patients as the model for GT4 patients did not include those who were
cirrhotic at baseline). This change has minimal effect on the cost effectiveness results.

Table 60 ERG analysis g) cost effectiveness results using risk of HCC for patients who
had cirrhosis prior to SVR from Bruno and colleagues

Base-case results for GT1, treatment-naive, interferon eligible patients

Regimen Total Total Incremental Incremental ICER (£ per
9 costs (£) QALYs costs (£) QALYs QALY gained)
PeglFN+RBV 22,840 13.74 NA NA NA
Boceprevir + Extended
PegIFN+RBY 32,117 14.24 9,277 0.50 dominance
Telaprevir + Extended
PegIFN+RBV 35,828 14.60 12,987 0.85 dominance
3D 43,533 15.28 20,692 1.54 13,421
Sofosbuvir + ,
PegIFN+RBY 44,260 15.07 21,420 1.33 Dominated
Base-case results for GT1, treatment-experienced (overall) interferon eligible patients
Regimen Total Total Incremental Incremental ICER (£ per
9 costs (£) QALYs costs (£) QALYs QALY gained)
PeglFN+RBV 30,082 11.09 NA NA NA
Telaprevir + Extended
PeglFN+RBY 42,489 12.20 12,408 1.10 dominance
3D 51,569 13.38 21,487 2.29 9,390
h) scenario using an alternative source for the risk of HCC for patients with

compensated cirrhosis
Bruno and colleagues also presented an estimated of the risk of HCC in patients with
compensated cirrhosis. The transition probability derived from the study by Bruno and

colleagues is 0.021, compared with 0.014 which was applied in the CS. As this implies a greater

Version 1 129






Confidential — do not copy or circulate

risk of HCC for patients with compensated cirrhosis CC state, this change would be expected to

increase total costs, reduce total QALYs and may result in less favourable ICERSs.

Table 61 reports the cost effectiveness results after updating the risk of HCC in GT1 patients
who underwent SVR from the compensated cirrhosis state (this additional analysis was only
undertaken in GT1 patients as the model for GT4 patients did not include those who were
cirrhotic at baseline). As anticipated the effect of this change is increase total costs, reduce total
QALYs. However the effect is very slight and has minimal impact on the cost effectiveness

results.

Table 61 ERG analysis h) cost effectiveness results using risk of HCC for patients with
cirrhosis from Bruno and colleagues

Base-case results for GT1, treatment-naive, interferon eligible patients

Regimen Total Total Incremental Incremental ICER (£ per
9 costs (£) QALYs costs (£) QALYs QALY gained)
PeglFN+RBV 22,744 13.64 NA NA NA
Boceprevir + Extended
PegIFN+RBY 32,041 14.16 9,297 0.52 dominance
Telaprevir + Extended
PegIFN+RBV 35,814 14.50 13,071 0.87 dominance
3D 43,609 15.20 20,865 1.56 13,390
Sofosbuvir + ,
PegIFN+RBV 44,302 14.98 21,558 1.34 Dominated

Base-case results for GT1, treatment-experienced (overall) interferon eligible patients

Regimen Total Total Incremental Incremental ICER (£ per

9 costs (£) QALYs costs (£) QALYs QALY gained)
PeglFN+RBV 29,873 10.92 NA NA NA
Telaprevir + Extended
PeglFN+RBY 42,498 12.01 12,625 1.10 dominance
3D 51,862 13.16 21,989 2.25 9,777

i) combine g) and h)

The final scenario related to risk of HCC in patients who experienced SVR from the
compensated cirrhosis state and for those who do not experience SVR (and therefore remain in
the compensated cirrhosis state) was to apply both these updated transition probabilities in the
model. Since the risk of HCC for who had experienced SVR was reduced (compared with the
base case transition probability) while the risk of HCC for patients who remain in the

compensated cirrhosis state was increased (compared with the base case transition probability)
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it was not clear what effect these combined changes would have on the cost effectiveness

results.

Table 62 reports the cost effectiveness results after updating both transition probabilities in the

model. The net effect of these two changes was to slightly reduce both total costs and total

QALYs. However the effect is very slight and has minimal impact on the cost effectiveness

results.

Table 62 ERG analysis i) cost effectiveness results, combining ERG scenario g) and ERG

scenario h)

Base-case results for GT1, treatment-naive, interferon eligible patients
Regimen Total Total Incremental Incremental ICER (£ per

9 costs (£) QALYs costs (£) QALYs QALY gained)

PeglFN+RBV 22,712 13.66 NA NA NA
Boceprevir + Extended
PegIFN+RBV 32,011 14.18 9,299 0.52 dominance
Telaprevir + Extended
PegIFN+RBV 35,755 14.55 13,043 0.89 dominance
3D 43,517 15.27 20,805 1.60 13,390
Sofosbuvir + .
PegIFN+RBV 44,225 15.04 21,513 1.38 Dominated

Base-case results

for GT1, treatment-experienced

(overall) interfer

on eligible patients

Regimen Total Total Incremental Incremental ICER (£ per
9 costs (£) QALYs costs (£) QALYs QALY gained)

PeglFN+RBV 29,827 10.94 NA NA NA

Telaprevir +

PegIFN+RBV 42,341 12.11 12,514 1.17 10,739

3D 51,548 13.36 21,721 2.42 8,991

4.4 Summary of uncertainties and issues

There is a lack of head to head RCTs comparing 3D and 2D with alternative anti-viral

treatments. The clinical effectiveness section of the CS presents an unadjusted indirect

comparison of 3D with historical controls derived from clinical trials of telaprevir. The unadjusted

indirect comparison is extended for the economic evaluation where data for comparators in the

model have been drawn from single arms identified clinical trials. While the CS has sourced

evidence from appropriate phase lll registration trials the use of unadjusted indirect

comparisons does not meet current methodological standards. The company has justified this

approach as arising from the design of the 3D and 2D trials and have attempted to maximise the
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validity of the comparison by sourcing input data for the model by stage of fibrosis (which has
been shown to be a major determinant of response to interferon treatment). The ERG has
attempted to assess the sensitivity of the cost effectiveness results to alternative approaches to
conducting the indirect comparisons. However the data to support more methodologically robust
indirect comparisons are generally lacking for some comparators within the NICE scope. The

ERG feel the cost effectiveness results reported in the CS should be approached with caution.

The CS has presented analyses of both interferon-eligible and interferon-ineligible patients
using the same estimates for effectiveness of 3D and 2D in both populations, but the
assumption of equal effectiveness for both populations is not discussed in the CS. The ERG
suggest that this assumptions requires clear justification before the results of this analysis can
be assessed properly. Moreover the ERG question whether the economic model adopted for the
CS (which was developed for evaluation of interferon-based treatment regimes and is populated
with natural history data that has largely been derived in interferon-eligible populations) is

appropriate for an interferon-ineligible population.

5 End of life

Not applicable.

6 Innovation

The company considers that the 3D regimen and 2D regimen for patients with GT1 and GT4,
respectively, offer a stepped change in the treatment of CHC as 2D and 3D are both completely
orally administered, interferon-free regimens. The company argues that in comparison to the
current standards of care, which all require administration of interferon, 3D and 2D provide
patients with a shortened treatment duration, while also offering better efficacy and improved

safety.
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7 DISCUSSION

7.1 Summary of clinical effectiveness issues

The company’s clinical effectiveness systematic review identified six phase 3 trials and ope

phase 2 trial that provided results from individual trial arms or subgroups that met the“licensed

e 2D + RBV 24

providing data relevantto the licensed indication. No data were presented fo

weeks regimen for people with HCY GT4 with cirrhosis.

One ¢f the main issues with the clinical effectiveness data presented in the CS is the lack of

omparison tQ relevant comparators listed in the scope;including the current standards of care

regimens agal parators listed in the decision problem are available to inform the

economic modelNAlthough the ERG acknowledges that the SVR rates associated with 3D and
2D are likely to be high, the ERG considers the evidence presented in the results section of the
clinical effectiveness review may be subject to bias due to the data being derived from what are

essentially observational studies (individual trial arms and subgroups).
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7.2 Summary of cost effectiveness issues

The MS includes evidence on the cost-effectiveness of 3D (with or without RBV) and 2D (with
RBV) compared with current standard care in patients infected with either GT1 or GT4 CHC.
The model structure and methods adopted for the economic evaluation are reasonable and

generally appropriate.

The ERG has identified weaknesses in the data used to model treatment effectiveness, with the
lack of evidence of comparative clinical effectiveness being considered the most important. This
means that no robust, randomised comparisons for SVR12 outcomes from 3D or 2D regimens
against the comparators listed in the decision problem are available to inform the economic
model. While additional analyses have been presented by the ERG, the evidence presented by
CS for clinical effectiveness may be subject to bias and the chance of systematic error is

considered uncertain.

The CS presented analyses of both interferon-eligible and interferon-ineligible patients based on
an assumption of equal effectiveness for both populations. This assumption is not discussed in
the CS. The terms interferon-eligible and interferon-ineligible are not defined in the CS and in
some cases the terms interferon-intolerant and interferon-ineligible are used together, without
clarifying what differences there might be between the two definitions. In addition the ERG
guestion whether an economic model that was developed for evaluation of interferon-based
treatment regimes and which is populated with natural history data largely been derived in
interferon-eligible patient populations is appropriate for evaluating treatment in interferon-

ineligible populations.
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9 APPENDICES

9.1 Trial arms where treatment is outside the licensed indication for either some
or all of the participants with HCV GT1

SVR 12

The three trials enrolling HCV GT1, treatment naive, non-cirrhotic patients (SAPPHIRE 1,
PEARL IV, PEARL Ill) included trial arms where treatment was outside the licensed indication
for either all patients enrolled in the trial arm or for one of the two subgroups of HCV GT1
subtypes (GT1la and GT1b) enrolled. These results are presented for information in Table 63.
The lowest SVR12 obtained was 80.0% in the TURQUOISE Il trial among prior null responders

to PEGIFN+RBV with HCV GT1a and compensated cirrhosis treated with 3D+RBV for 12 weeks

(the licensed treatment for this group would be 3D+RBYV for 24 weeks) and all other SVR12

rates in Table 63 were above 88.6%).

Table 63: SVR12 outcome from trial arms or subgroups where treatment is outside the

licensed indication for either some or all of the participants

Trial & Details Group or n/N SVR12 | % 95% ClI Telaprevir comparator
subgroup SVR12 % SVR12 (95% CI)

Genotype 1, treatment naive, non-cirrhotic (CS Table 38 p. 153, Table 49 p. 173, Table 47 p. 170)

SAPPHIRE I Overall (GTla+ | 456/473 96.4 94.7t098.1 | 78 (75 to 80)

GT1 GT1b)

3D+RBV vs 3D+RBV 12wk

placebo 12wk GT1b 148/151 98.0 95.8 to 100 80 (75 to 84)
3D+RBV 12wk

PEARL IV GTla 185/205 90.2 86.2t094.3 | 80 (751t0 84)

GTla 3D 12wk

3D+RBV vs 3D

12wk

PEARL Il Overall (GT1b) 209/210 99.5 98.6 to 80 (75 to 84)

GT1lb 3D+RBV 12wk 100.0

3D+RBV vs 3D

Genotype 1, treatment experienced, non-cirrhotic (CS Table 40 p. 158, Table 45 p. 168)

SAPPHIRE I Overall (GTla+ | 286/297 96.3 94.1, 98.4 65 (60 to 70)

GT1 GT1b)

3D+RBV vs 3D+RBV 12wk

placebo 12wk GTib 119/123 96.7 93.6t099.9 | 71 (64to 77)
3D+RBV 12wk
Prior null 56/59 94.9 89.3to
responder 100.0
Prior partial 28/28 100 100.0 to
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responder 100.0
Prior relapser 35/36 97.2 91.9to
100.0
PEARL I Overall (GT1b) | 86/88 97.7 94.6 to 69 (62 to 75)
GTib 3D+RBV 12wk 100.0
3D+RBV vs 3D Prior null 30/31 96.8 90.6 to
responder 100.0
Prior partial 24/25 96.0 88.3to
responder 100.0
Prior relapser 32/32 100 89.3to0
100.0

Genotype 1, treatment naive & treatment experien

therapy (CS Table

53 p. 178)

ced, non-cirrhotic on sta

ble opioid replacement

M14-103"
Single arm study

GT1
3D+RBV 12 wks

37/38

97.4

92.3to 100

not reported

Genotype 1, treatment naive & treatment experien

ced, compensated cirrhosis (CS Table 42

p. 163)
TURQUOISE Il Overall (GT1la+ | 191/208 91.8 87.6t096.1 | 47 (41 to 54)
GT1 GT1b)
3D+RBV 12 wks | 3D+RBV 12wk
vs 24 wks GTla 124/140 88.6 83.31093.8
3D+RBV 12wk
Tx Naive 59/64 92.2
Prior null 40/50 80.0
responder
Prior partial 11/11 100
responder
Prior relapser 14/15 93.3
Overall (GTla+ | 166/172 96.5 93.41t099.6 | 47 (41to 54)
GT1b)
3D+RBV 24wk
GT1b 51/51 100 100.0 to
3D+RBV 24wk 100.0
Tx Naive 18/18 100
Prior null 20/20 100
responder
Prior partial 3/3 100
responder
Prior relapser 10/10 100

Meta-analysis of SVR12 from all active trial arms (including licensed and unlicensed treatment

regimens))

The 2091 participants represented by the full trial populations of the 7 included studies
[SAPPHIRE 1,2 PEARL IV, PEARL lll (treatment naive, non-cirrhotic); SAPPHIRE 11,** PEARL II

(treatment experienced, non-cirrhotic), TURQUOISE Il (treatment naive & treatment

experienced, compensated cirrhosis) and the single arm study M14-103? (treatment naive &

treatment experienced, non-cirrhotic on stable opioid replacement therapy) were included in a

single arm meta-analysis. This yielded an overall pooled estimate for SVR12 from a random
effects model of 96.4% (95% CI 94.2 to 97.8).
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Summary of SVR24 results

Trial arms where treatment is outside the licensed indication

SVR24 was the primary outcome for the phase Il dose-finding AVIATOR study?® which did not
report SVR12. The ERG believes that none of the 14 treatment arms meet the licensed
indication because, even in those arms where ombitasvir, paritaprevir and ritonavir are provided
at the licensed doses (arms E, G and L) the dasabuvir dose in this study was 400mg twice daily
which is greater than the 250mg twice daily specified in the licensed 3D regimen. SVR24 rates
in the AVIATOR study?® ranged from 82.9% (arm B) to 100% (arm N) (Table 64). Table 65
shows subgroup analyses of SVR24 by HCV GT1 sub-genotype (i.e. GT1la and GT1b) for arms
E, G and L of the AVIATOR trial, which the company provided to the ERG during the appraisal

in response to the ERG'’s clarifications request (clarification point A15).
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Table 64: SVR24 outcome from trial arms of the AVIATOR study?®

Cohort Arm | Drug combination (total daily dose®) Treatment SVR 24
Par Rit Om Das RBV | duration n/N % (95% CI)
mg mg mg mg (weeks)
Treatment naive Unlicensed treatment duration & dasabuvir dose
patients A 150 100 25 800 v 8 70/80 | 87.5(78-94)
non-cirrhotic . - . ; : .
(N=438) Absence of ombitasvir from regimen & dasabuvir dose outside 3D licence
B 150 100 none | 800 v 12 34/41 | 82.9 (68-93)
68% have HCV No dasabuvir in regimen and paritaprevir dose outside 3D licence
GTla C 100 [100 |25 None |V 12 33/39 | 84.6 (69-94)
No dasabuvir in regimen and paritaprevir dose outside 3D licence
D 200 100 25 None v 12 37/40 | 92.5 (80-98)
Dasabuvir dose outside 3D license
E 150 100 25 800 none 12 70/79 | 88.6 (79-95)
Paritaprevir & dasabuvir doses outside 3D license
F 100 100 25 800 v 12 38/39 | 97.4 (87-100)
Dasabuvir dose outside 3D license
G 150 100 25 800 v 12 38/40 | 95.0(83-99)
Unlicensed treatment duration, paritaprevir & dasabuvir doses
H 100 100 25 800 v 24 37/40 | 92.5 (80-98)
Unlicensed treatment duration & dasabuvir dose
I 150 100 25 800 v 24 36/40 | 90.0 (76-97)
Prior No dasabuvir in regimen and paritaprevir dose outside 3D licence
null J 200 100 25 None v 12 40/45 | 88.9 (76-96)
d : : : : :
;%Snp_gir;rheézc Paritaprevir & dasabuvir doses outside 3D license
(N=133) K 100 100 25 800 v 12 21/23 | 91.3 (72-99)
Dasabuvir dose outside 3D license
ngO/f have HCV | 150 [100 |25 800 v 12 21/22 | 95.5 (77-100)
a
Unlicensed treatment duration, paritaprevir & dasabuvir doses
M 100 100 25 800 v 24 21/23 | 91.3 (72-99)
Unlicensed treatment duration & dasabuvir dose
N 150 | 100 |25 800 24 20/20 | 100 (83-100)

Data from CS Table 51 p. 176
Par - paritaprevir; Rit - ritonavir; Om - ombitasvir; Das - dasabuvir; RBV - ribavirin
# Paritaprevir, ritonavir, and ombitasvir taken once daily. The dasabuvir dose is the daily total but this is
achieved via twice daily administration (i.e. 250mg twice daily as per 3D license to achieve 500mg total
daily dose, or 400mg twice daily as per AVIATOR trial to achieve 800mg total daily dose)
® Licensed treatment for HCV GT1a is 3D + RBV for 12 weeks and licensed treatment for HCV GT1b is

3D for 12 weeks. The licensed 3D regimen is once daily paritaprevir 150 mg, ritonavir 100mg, ombitasvir
25 mg and twice daily dasabuvir 250mg.
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Table 65: SVR24 rates for arms E, G and L from AVIATOR stratified by sub-genotype

AVI.ATOR trial arm (treatment Genotype 1a Genotype 1b
regimen)

Tx naive - Arm E (3D)
Tx naive - Arm G (3D + RBV)
Null responders - Arm L (3D + RBV)

Data from company clarification response A15 Table 13

9.2 Trial arms where treatment is outside the licensed indication for either some
or all of the participants with HCV GT4

PEARL | included several trial arms where treatment was outside the licensed indication. Those
that were outside the licensed indication because the participants had HCV GT1b were not
included in the CS as 2D is not the appropriate regimen for these patients. One arm where
treatment was outside the licensed indication was reported in the CS. Participants were
treatment naive and received 2D without RBV. SVR12 was achieved by 90.9% (Table 66).

Table 66: SVR12 outcome from trial arm where treatment does not match licensed
indication, GT4

Trial & Details Group or n/N % 95% ClI Telaprevir comparator
subgroup SVR12 SVR12 % SVR12 (95% CI)

Genotype 4, treatment naive & treatment experienced, non-cirrhotic (CS Table 56 p. 184)

PEARL | Tx Naive 40/44 90.9% 78.3 to not reported

2D+RBV vs 2D 2D 12 wks 97.5

(TxN)

2D+RBV (TxExp)

TXExp = treatment experienced; TxN = treatment naive.
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Ombitasvir/paritaprevir/ritonavir with or without dasabuvir for treating chronic hepatitis C [ID731]

ERG response to AbbVie factual inaccuracies check

24" March 2015

You are asked to check the ERG report from Southampton Health Technology Assessments Centre (SHTAC), University of
Southampton to ensure there are no factual inaccuracies contained within it.

If you do identify any factual inaccuracies you must inform NICE by 5pm on 16" March 2015 using the below proforma comments

table. All factual errors will be highlighted in a report and presented to the Appraisal Committee and will subsequently be published
on the NICE website with the Evaluation report.

The proforma document should act as a method of detailing any inaccuracies found and how and why they should be corrected.





Issue 1 Suggestion that 3D HCV GT1 programme based on observational data

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On pages 14, 15 and 30, the ERG
report refers to the 3D HCV
clinical trial programme as
“essentially observational studies
(i.e. individual trial arms, rather
than randomised comparisons)
and subgroup analyses within
trials arms.” Whilst AbbVie can
understand why the ERG might
state this, the fact is that the 3D
HCV GT1 clinical trial programme
comprised large, well-conducted
randomised controlled trials in
over 2,000 HCV patients, not
observational studies. The reason
for the historical comparison was
due to the paradigm shift in
treatment to a completely
interferon-free regimen, and was
agreed by EMA and the US FDA.
Further, the same historical trial
design has also been employed
by other interferon free regimens
in this disease area.

On page 15 the ERG states,
“Overall the ERG considers that
the SVR12 outcomes may be
subject to bias due to the data
essentially being observational
data,”

AbbVie proposes the wording is amended
from:

“...the SVR12 estimates are mainly derived
from what are essentially observational
studies (i.e. individual trial arms, rather than
randomised comparisons) and subgroup
analyses within trials arms.”

to the following:

“... although the SVR12 estimates are
derived from RCTs, there are limitations
with the data i.e. individual trial arms are
used, rather than randomised
comparisons, and subgroup analyses
within trials arms.

And from:

“Overall the ERG considers that the SVR12
outcomes may be subject to bias due to the
data essentially being observational data,”

to the following:

Overall the ERG considers that the
SVR12 outcomes could be subject to
bias because of the limitations with the
RCTs in terms of trial design”

The implication from the ERG is that the
clinical trial programme is made up of
observational  studies, which are
perceived to be less robust then RCTs.
This is factually inaccurate and implies
the SVR12 results are uncertain. Given
that the SVR12 results were repeatedly
and consistently circa 97%, with tight
confidence intervals, across a broad
spectrum of over 2,000 HCV GT1
patients suggest that the SVR12 results
are robust. This is further supported by
the results of a head-to-head RCT of 3D
vs. telaprevir provided to the ERG
during clarification questions
(MALACHITE | and 11).

The ERG acknowledges that
use of the phrase
“observational studies” in the
ERG report may imply to the
reader that the data were
derived from observational
studies rather than RCTs.
Therefore the ERG has
changed this to read
“observational data” instead on
p. 14 and additionally on p. 133
where we have also used the
phrase “observational studies”.
The ERG already uses the
phrase “observational data” on
p. 15 and on p. 30. The ERG
has not otherwise changed the
text to that suggested by the
company, as both the ERG’s
original text and the company’s
suggested changes make the
same point.






Issue 2 Suggestion of bias in 3D SVR12 rates

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 15 of the ERG report it
states  “There  were  higher
proportions of patients with mild
fibrosis (e.g. fibrosis scores of FO
and F1) in the 3D studies than the
historical comparator telaprevir
studies, which may have biased
the SVR estimates in favour of
3D.”

Results from head-to-head RCTs
of 3D vs. telaprevir (MALACHITE
I and II), which only became
available end December 2014,
replicated the superior SVR12
results of 3D vs the historical
telaprevir controls discussed in
the submission. Therefore, is it
likely that the results from the
RCTs do not bias the estimates in
favour of 3D as the ERG states.

None - just a point to note that the ERG’s
statement isn’t really justified based on the
available data.

N/A.

No change requested.






Issue 3 Suggestion of limited data

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 15 of the ERG report it
states, “There were limited data
available in the submission about
SVR12 outcomes and other
outcomes for the subgroups of
patients specified to be of interest
in the scope and decision
problem: those with cirrhosis, HIV
co-infection and patients who are
post-liver transplant. In particular,
no studies were identified that had
been conducted in patients with
HCV GT4 who had cirrhosis, who
would be treated with 2D + RBV
for 24 weeks, according to the
licensed indication. Therefore, no
data for this licensed indication
are available.”

First and foremost, the data for
cirrhotics are not limited. AbbVie
is the first company to conduct a
trial entirely in HCV GT1 cirrhotic
patients (n=390). In comparison,
data for comparator regimens in
cirrhosis are limited e.g.
boceprevir in tx naive patients
n=13 or for telaprevir n=93
combining patient numbers from
both  ADVANCE (n=21) and
REALIZE (n=72).

AbbVie considers that this statement should be
removed entirely.

Or at the very least any reference to cirrhosis
should be removed, given that the HIV co-
infection and post-transplant data are derived
from interim analyses - this could constitute
“limited data”.

The ERG is stating that the data for
3D in cirrhotics are limited. This
implies that the SVR data in
cirrhotics are based on a small
sample size, and there is therefore
greater uncertainty in the SVR12
data as a result. AbbVie believes
this statement is  unjustified,
particularly when the sample size in
TURQUOISE-II (the 3D cirrhosis
trial) far exceeds the sample size
for any of the comparator regimens.

The ERG has not changed the
original text in the ERG report
about these limited data, as the
ERG’s opinion is that the SVR
estimates provided in the CS
as based on small sample
sizes for these subgroups (as
we explain in the next
paragraphs in this response).
Instead, we have clarified the
nature of the data (e.g. whether
it was from an interim or
subgroup analysis) and sample
sizes in the text on p. 15 to
make it clear why we consider
the data limited.

While the TURQUOISE I
TRIAL of people with GT1 HCV
and compensated cirrhosis
included 380 patients, the ERG
notes that (as is shown in the
ERG report on p. 33) only
subgroup analyses from this
trial provide data that is
relevant to the licensed
indications for patients with
HCV GTla and GTlb.
Therefore, data from a total of
189 patients are available to
inform SVR rates for the
licensed indications (for the






In relation to GT4 and cirrhosis,
AbbVie deliberately modelled tx
naive and tx experienced patients
excluding cirrhosis because there
aren't any data. We have not
made any claim for the cost-
effectiveness of 2D in this patient

group.

With regards to HIV co-infection
we provided data for n=63 (more
than some comparator regimens
have in cirrhotic patients) and for
post-transplant  we provided
interim data for n=34 patients.

GTla licensed indication the n
= 121, and for the GTi1b
licenced indication the n = 68).

The ERG believes that the data
for patients with cirrhosis is
also limited as none is
available for patients with HCV
GT4 with cirrhosis.

The ERG also considers the
available sample sizes for
people with HIV co-infection (n
= 63) and people who are post-
transplant (n = 34) to also be
small and thus the data are
limited.

Issue 4

IFN eligibility status

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 15 and 24 of the ERG
report it states, “No efficacy data
for people who are intolerant to or
ineligible for interferon treatment
were presented, which meant no
efficacy data for this subgroup
were available to inform the
economic model. Instead, the
company used the same efficacy
data as for IFN-eligible patients
for this subgroup in the model, but
did not provide a justification for

Wording could be amended to the following:

“No efficacy data for people who are
intolerant to or ineligible for interferon
treatment were presented, which meant no
efficacy data for this subgroup were
available to inform the economic model.
This is because 3D and 2D are IFN-free
regimens and there was therefore no need
to stratify patients at baseline in the trials by
their interferon eligibility status. Instead, the
company used the same efficacy data as for
IFN-eligible patients for this subgroup in the

To reflect the fact that 3D is an IFN-
free regimen and it was not a
requirement of our trials designs,
rather than an implication that we
did not have any data.

The ERG acknowledges and
understands that it would not
be a requirement of the trials to
stratify patients at baseline by

their interferon status.
However, it is possible that
interferon ineligible patients

could differ to those who are
interferon eligible in a way that
may affect outcomes. Given
that there are no data in the CS
for this group, this possibility in






why this was  considered
appropriate.”

As discussed at the decision
problem meeting, this is not a
sub-group analysis AbbVie
considered to be relevant to 3D or
2D, but was included as part of
the scope based primarily on
previous appraisals of other
regimens that have an option to
have co-administered interferon
e.g. 12 weeks sofosbuvir +
PeglFN/RBV vs. 24 weeks
sofosbuvir + RBV; or 12 weeks
simeprevir + PeglFN/RBV vs. 12
weeks simeprevir + sofosbuvir.

AbbVie’s regimens are entirely
interferon-free and there was
therefore no need to stratify
patients at baseline in the trials by
their interferon eligibility status.
One could further argue that null
responders, a sub-group of
patients AbbVie ensured were
well represented in its trials,
would equate to the IFN ineligible
or intolerant group. SVR12 rates
for 3D in null responders were
96.65% (115/119). (Table 58 of
the CS)

model, but did not provide a justification for
why this was considered appropriate.”

relation to the 3D and 2D
regimens remains unknown.
The ERG therefore has not
changed the original text.






Issue 5 Suggestion of limited data in cirrhosis

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 24 of the ERG report it
states, “There are also limited
data available on SVR rates for
patients with cirrhosis, as the
majority of the trials excluded
patients with cirrhosis. Only one
completed study (TURQUOISE 1)
focussed solely on patients with
cirrhosis, and one ongoing study
(of patients co-infected with HIV;
TURQUOISE 1) included patients
with (n = 6) and without cirrhosis
(n = 25) and provided subgroup
analyses of SVR by cirrhosis
status.”

As mentioned in Issue 3 above,
this is incorrect. The data in
cirrhosis are not limited. AbbVie
qguestions why the sample size for
TURQUOISE-II isn’t included but
the sample sizes for
TURQUOISE-I are? AbbVie is the
first company to conduct a trial
entirely in HCV GT1 cirrhotic
patients (n=390) — not a small
number of patients. In
comparison, data for comparator
regimens in cirrhosis are limited
e.g. boceprevir in Tx naive
patients n=13 or for telaprevir
n=93 combining patient numbers

Remove statement.

The ERG is stating that the data for
3D in cirrhotics are limited. This
implies that the SVR data in
cirrhotics are based on a small
sample size, and there is therefore
greater uncertainty in the SVR12
data as a result. This isn’'t fair,
particularly when the sample size in
TURQUOISE-II (the 3D cirrhosis
trial) far exceeds the sample size
for any of the comparator regimens.

The ERG believes that the data
for patients with cirrhosis are
limited for the regimens in line
with the licensed indications in
the TURQUOISE-II trial, due to
small sample sizes of the
subgroup analyses providing
data for these patients with
cirrhosis treated with the
licensed regimens (please see
our response to Issue 3
above). The ERG has not
removed the statement, as
suggested by the company, but
has instead clarified that
subgroup analyses provided
data for these patients for the
licenced regimens, and clarified
the sample sizes in the text on
p. 24, to make it clear why we
consider the data limited. The
ERG has amended the text as
follows:

“Only one completed study
(TURQUOISE II') focussed
solely on patients  with
cirrhosis. This RCT included
380 people with GT1 HCV and
compensated cirrhosis;
however, only subgroup
analyses provided data that is






from both ADVANCE (n=21) and relevant to the licensed
REALIZE (n=72). indications for patients with
HCV GTla and GTib.
Therefore, data from a total of
189 patients are available to
inform the SVR rates for the
licensed indications: for the
licensed indication for patients
with HCV GTla and
compensated cirrhosis the n =
121, and for the licensed
indication for patients with HCV
GT1b and compensated
cirrhosis the n = 68.”

Issue 6 Feasibility of NMA for comparator regimens

Description of problem Description of proposed amendment | Justification for amendment ERG response

On page 47 of the ERG report | Unless treatment specific covariate To illustrate why AbbVie considers a robust | Response noted, but not a

it states, “In terms of populating | adjustment can be undertaken, an NMA for | NMA cannot be performed in HCV GT1, we | factual error. No change

the economic model, the ERG | the comparator regimens should be have calculated the SVR rates from the odds | made to the text

considers that the company | interpreted with caution. ratios the ERG used in their mini MTC for F4 It is a matter of opinion

could have done an NMA for patients (cirrhosis) for the comparators, and hether it be b 5 i

the comparators, even if an compared those to the actual SVR rates whether 1t may be betier 1o

NMA for the 3D and 2D reported in the HCV GT1 treatment naive trials use data from_ external

regimes was not possible” for those comparators: Sources (subject to

uncertainty  and other

As reiterated in the company Actual SVRs caveats) or to provide no

clarification questions, AbbVie ; ) SVRs predicted | cost effectiveness estimates
. in F4’s from X .

does not consider that a robust RCTs from ERG MTC | for comparators included in

NMA could have been done for the NICE scope.

the comparators unless SMV 60.4% 70.7%

treatment specific covariate TVR 61.9% 65.4%

adjustments could be applied to






the different comparators to
account for the different
proportions of baseline
characteristics across the trials.

BOC 31.3% 63.9%

As anticipated, using ORs to predict SVRs
without properly adjusting for differences
overestimates the effect of the comparator
regimens in cirrhotics.

Issue 7 Telaprevir not licensed in GT4 patients

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 64 of the ERG report it
states, “In contrast to the phase Il
trials in HCV GT1 participants
there was no planned historical
comparison with telaprevir in the
PEARL | study.”

AbbVie would like to clarify that
this is because telaprevir is not
licensed for HCV GT4.

None.

N/A

No change required.

Issue 8 Incorrect percentage of GTla patients in Malachite | trial

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On pages 72 and 74 of the report
in discussion about the
MALACHITE-II baseline
characteristics, the ERG states,

Amend percentage in text.

Incorrect percentage of patients.

Yes, the company is correct,
this should be [} The ERG
has now amended this on p. 72
and p. 73. (NB this relates to
pages 73 and 74 and not page
72.)






Issue 9 Company’s review of published economic evaluations

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The ERG report states: “The
objectives for the review (Table 67
on pages 224 to 225 of the CS) list
the included comparators as
telaprevir+PeglFN+RBV and
boceprevir+PeglFN+RBV and make
no reference to sofosbuvir,
simeprevir or PeglFN+RBV dual
therapy.”

The wording should be revised to read as:
“The objectives for the review (Table 67 on
pages 224 to 225 of the CS) list the included
comparators as telaprevir+PeglFN+RBYV,
boceprevir+PeglFN+RBV and PeglFN+RBV
dual therapy and make no reference to
sofosbuvir or simeprevir”.

This wording needs amending as dual
therapy  with PeglFN+RBV s
mentioned in Table 67 of the CS
under the Interventions and
comparators considered in the review.

Accepted - the ERG has
amended the text on page
80

Issue 10 Patient Group and choice of subgroup analyses

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 84 of the ERG report
states that: “It is not clear

Although differences in efficacy of 3D have been
observed between subgenotypes la and 1b, these

whether the decision to sub-
divide genotype-1 is driven by
evidence of significant
differences in efficacy or
disease progression, or

differences are not significant. In addition, AbbVie
does not agree that there is any evidence of
significant differences in disease progression
between subgenotypes 1a and 1b, nor it indicates
this in the submission. It is therefore unclear as to

In the NICE final scope, under
section "Other considerations" it is
stated that "If evidence allows the
following  subgroups  will  be
considered":

1. Genotype

Noted, but not a factual
error. No change made to
the text






primarily due to difference in
treatment combination (3D
alone for GT1b and 3D+RBV
GT1a non-cirrhotic patients and
for cirrhotic patients in both
subgroups) and duration (24
weeks for GTla cirrhotic
patients versus 12 weeks for all
others) for the intervention.”

why the ERG arrived to this opinion.

In section 7.9.1 of the CS, it was highlighted that in
order to maximise treatment outcomes of patients
treated with AbbVie's Regimen, sub-genotyping will
have to be performed as this would ensure that
patients are matched to appropriate combinations
of DAAs indicated to treat either GT1a or GT1b.

In addition, NICE final scope for
ombitasvir/paritaprevir/ritonavir with or without
dasabuvir for treating chronic hepatitis C requested
the analysis to be presented by sub-genotype (see
justification in the right hand column).

AbbVie therefore proposes that the wording of the
paragraph_outlined in the left hand column is
revised to read:

“It is not clear whether the decision to sub-divide
genotype-1 may be driven by evidence of
differences in efficacy or disease progression,
however it is more likely that this decision was
primarily made due to difference in treatment
combination (3D alone for GTlb and 3D+RBV
GT1la non-cirrhotic patients and for cirrhotic
patients in both subgroups) and duration (24 weeks
for GT1a cirrhotic patients versus 12 weeks for all
others) for the intervention.”

AbbVie has interpreted this as a
request to provide the analysis on
genotype subgroups and has in turn
presented data for sub-genotypes 1a
and 1b.

Issue 11 Intervention and comparators

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

On page 87, ERG report states: "For
GT1 IFN-eligible patients, included

This paragraph should be amended to read as:

"For GT1 IFN-eligible patients,

included

In GT1, treatment naive patients,
a comparison to sofosbuvir +

Accepted - the ERG has
amended the text on page






comparators are
telaprevir+PeglFN+RBYV,
boceprevir+PeglFN+RBV and

comparators are sofosbuvir+PegIFN+RBV,
telaprevir+PeglFN+RBYV,
boceprevir+PeglFN+RBV and PeglFN+RBV and

PeglFN+RBY  was included.
Please refer to page 256 of the
Cs.

87

PeglFN+RBV and are modelled in | are modelled in line with their respective

line with their respective marketing | marketing authorisations.”

authorisations.”

On Page 87 ERG report states: “The | It is factually incorrect that | Analysis of hospital prescribing | Noted. It appears that the
CS states (in section 2.7 page 45) | boceprevir+PeglFN+RBV regimen is used as | data by the IMS (real world | clinical experts we

that boceprevir+PeglFN+RBV and
PeglFN+RBV are not widely used
for HCV GT1 in current UK clinical
practice. The implication (though not
explicitly stated in the CS) of the
statement (that
boceprevir+PeglFN+RBV and
PeglFN+RBV are not widely used
for HCV GT1 in current UK clinical
practice) is that
telaprevir+PegIlFN+RBV would be
the current standard of care for the
majority of protease inhibitor-tolerant
GT1 HCV patients receiving anti-
viral treatment in the UK. The ERG
clinical advisors agree that
PeglFN+RBV dual therapy would
not be used in GT1 patients unless
there was a reason not to include a
protease inhibitor in the treatment
regimen. However the ERG clinical
advisors suggest that boceprevir
would be used as frequently as
telaprevir in GT1 patients.”

frequently as telaprevir+PegIFN+RBV in clinical
practice in England. Based on the analysis
conducted by the IMS on the real world
prescribing of the first generation protease
inhibitors in the NHS England, it is well known
that far greater proportion of patients are being
prescribed telaprevir-based regimen compared to
boceprevir. In addition to the clinical expert
opinion received with regard to the standard of
care for the majority of protease inhibitor-tolerant
GT1 HCV patients in England (referred to in
section 7.3.5 in the CS), this analysis is the basis
for AbbVie’s statement that
boceprevir+PeglFN+RBV and PeglFN+RBV dual
therapy are not widely used for HCV GT1 in
current UK clinical practice.

The proposed change to the wording is as

follows:

“The CS states (in section 2.7 page 45) that
boceprevir+PeglFN+RBV and PeglFN+RBV are
not widely used for HCV GT1 in current UK
clinical practice. The implication (though not
explicitly stated in the CS) of the statement (that
boceprevir+PeglFN+RBV and PeglFN+RBV are
not widely used for HCV GT1 in current UK

evidence on treatment pathways
in England) has shown that the
majority of protease inhibitors-
tolerant GT1 HCV patients are
treated with telaprevir based
regimen compared to boceprevir
based regimen.

approached disagree with
those approached by the
company. However we have
correctly stated the opinion
of the experts we
approached.






clinical practice) is that telaprevir+PeglFN+RBV
would be the current standard of care for the
majority of protease inhibitor-tolerant GT1 HCV
patients receiving anti-viral treatment in the UK.
The ERG clinical advisors agree that
PeglFN+RBV dual therapy would not be used in
GT1 patients unless there was a reason not to
include a protease inhibitor in the treatment
regimen. The ERG clinical advisors suggest that
boceprevir would be used as frequently as
telaprevir in GT1 patients. However the advice
received by AbbVie’s clinical advisors and the
IMS prescribing data seem to reflect that
boceprevir+PeglFN+RBYV and PeglFN+RBV are
not as widely used to treat protease inhibitor-
tolerant GT1 HCV patients compared to
telaprevir+PegIFN+RBV.”

Issue 12 Clinical effectiveness and SVR rates

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 91 of the ERG report states:
“As stated in the CS, the same
level of information (number of
trial participants and number
experiencing SVR) is not reported
for the Q80K negative population
in the simeprevir trials, as is
reported for other included
comparators. However the mixed
treatment comparison (MTC)
outputs for the Q80K negative
population are available in the

Whilst AbbVie agrees with the ERG that the most
appropriate way to derive estimates of relative
effectiveness for comparator regimens would
have been via a network of evidence, AbbVie
wishes to reiterate issues associated with the
MTC conducted by Janssen (see section X page
X of CS) and also highlighted in the ERG report
prepared by SHTAC during simeprevir's
appraisal (page 36 within the ERG report of the
simeprevir submission) with regards to the same
MTC that was now used by SHTAC in the
assessment of AbbVie's regimens (Table 35 in

Whilst the MTC would have been
considered ideal to  derive
estimates of relative effectiveness
to ensure consistency in the
evidence base for comparator
regimens, the limitation of the MTC
conducted by Janssen in the
appraisal of simeprevir, raised by
the ERG and supported in full by
AbbVie (highlighted in the middle
column) was the primary reason as
to why AbbVie did not use it to this

Response noted, but not a
factual error. No change
made to the text

As noted previously, it is a
matter of opinion whether it is
appropriate to use data from
external sources (subject to
uncertainty and other caveats)
or to provide no cost
effectiveness estimates for
comparators included in the






simeprevir CS Table 30 (page 83)
and Table 85 (page 145). The
MTC results report odds ratios,
with 95% credible intervals, for
three treatment regimens
(telaprevir, boceprevir and
simeprevir each in combination
with PegIFN+RBV) compared with
PeglFN+RBV. The ERG has
estimated fibrosis-stage precific
SVRs for simeprevir using the
PeglFN+RBV SVRs from
ADVANCE RCT (which are used
in the CS model) and the odds
ratio for simeprevir relative to
PeglFN+RBV (4.83) reported in
the CS for simeprevir (see Table
35).”

the ERG report of AbbVie’s submission) to
estimate SVR rates for comparator regimens.

In the appraisal of simeprevir, the ERG
commented that “Some differences in baseline
characteristics of the included trials (MS Table 20
p. 68-69 and MS Table 21 p.70) can be
observed. In particular for both the treatment-
naive patient trials and the treatment-
experienced trials variability was observed in
the proportion of HCV genotype la patients
(range 38% to 67% and 35% top 62%
respectively), Black patients (range 1% to 27%
and 2% to 15% respectively) and Metavir 4
score (range 0 to 13% and 10% to 27%)...Meta-
regression could have been undertaken to
determine what effect the variations in the
baseline characteristics noted above would
have on the results.”

The ERG further summarises the key caveats to
the MTC as follows:

e The low number of trials available to
inform the network of evidence with the
majority of connections informed by only

one trial;
e The MTC for treatment-experienced
patients considered all treatment-

experienced participants together: prior
relapsers, null and partial responders,
and SVR is likely to differ in these
subgroups;

e Variations in some patient characteristics
that were not further investigated e.g. by

purpose.
In addition, it is important to point
out that simeprevir CS used

different definitions of mild and
moderate fibrosis compared to
other CSs, namely patients with
mild fibrosis were defined as having
Metavir score of FO-F2 whilst
patients with moderate fibrosis as
having Metavir score of F3. In other
CSs (including AbbVie’s), mild
fibrosis was defined as having
Metavir score of FO-F1 whereas
moderate fibrosis as having Metavir
score F2-F3. Therefore further
caution has to be applied when
interpreting results of the MTC
given that these definitions vary.

NICE scope.






meta-regression;

e The exclusion of patients with HCV
genotype la who were Q80K positive
from simeprevir arms for the analysis of
SVR breaks randomisation, but this is in
line with treatment recommendations in
the SPC”

Proposed amendment to the highlighted
paragraph in the left hand column:

“As stated in the CS, the same level of
information (number of trial participants and
number experiencing SVR) is not reported for the
Q80K negative population in the simeprevir trials,
as is reported for other included comparators.
The ERG agrees that the company’s rationale
for excluding these comparators s
reasonable. However the mixed treatment
comparison (MTC) outputs for the Q80K negative
population are available in the simeprevir CS
Table 30 (page 83) and Table 85 (page 145).
The MTC results report odds ratios, with 95%
credible intervals, for three treatment regimens
(telaprevir, boceprevir and simeprevir each in
combination with PeglFN+RBV) compared with
PeglFN+RBV. The ERG has estimated fibrosis-
stage specific SVRs for simeprevir using the
PeglFN+RBV SVRs from ADVANCE RCT (which
are used in the CS model) and the odds ratio for
simeprevir relative to PeglFN+RBV (4.83)
reported in the CS for simeprevir (see Table 35).”
Although the ERG used this source to derive
estimates of relative effectiveness for
simerpevir+PR, telaprfevir+PR and
boceprevir+PR, it must be noted that based






on the critique and limitations of this MTC
highlighted in the ERG report of simeprevir’s
appraisal (page 36 within the ERG report of
the simeprevir submission) , the MTC results
should be interpreted with caution.”

Page 93 of the ERG report states:
“The CS does not state explicitly
where the efficacy data for the
interferon-ineligible subgroups
have been derived from, nor do
they discuss the appropriateness
of applying a natural history model
that was developed and populated
for evaluating interferon-
containing regimens to an
interferon-ineligible
population...The ERG feels that
this assumptions should have
been highlighted in the CS and
that some justification is needed
to support this assumption.”

It is factually incorrect to state that previously
developed natural history models for chronic
hepatitis C (one of them also applied in AbbVie's
submission) have been specifically developed
and populated for evaluating interferon-
containing regimens. These models have been
developed to evaluate the natural history of
chronic hepatitis C without any specific reference
to criteria of interferon-suitability or unsuitability.
It just so happens that the first regimens that
have populated these models have been
interferon-containing. AbbVie is further unaware
of any literature discussing or suggesting that
modelling the natural history of disease for
interferon-ineligible patients should be any
different to that of interferon-eligible.

In addition, AbbVie’'s approach to modelling of
chronic hepatitis C is no different to the approach
taken by other manufacturers of IFN-sparing
regimens that have already been reviewed and
approved by NICE.

AbbVie therefore proposes that the highlighted
paragraph is reworded into:

“The CS does not state explicitly where the
efficacy data for the interferon-ineligible
subgroups have been derived from The ERG
feels that these assumptions should have
been highlighted in the CS and that some

Further to the explanation provided
in the middle column, natural
history model that was originally
developed and subsequently
adapted by AbbVie and other
manufacturers has not been
developed specifically for
treatment-experienced patients with
enrolment criteria  distinguishing
between IFN-eligible and -ineligible
patients. Rather, the same model
was used and populated for
treatment-naive patients where it
was impossible to specify a-priori
patients who were interferon-
ineligible (i.e. subsequent null
responders). However at no point
was the model questioned for its
appropriateness in  modelling of
treatment-naive cohort. Therefore,
AbbVie further challenges factual
accuracy of the statement made by
the ERG.

Response noted, but not a
factual error. No change
made to the text

The ERG do not state that
using the model for interferon
ineligible patients is
inappropriate, but that the CS
should have discussed the
appropriateness of the model
for this population. Without a
clear definition of what makes
patients ineligible for
interferon it is not clear
whether the existing model
structure and baseline risks
are appropriate for this group
of patients.






justification is needed to this

assumption.”

support

Issue 13 Treatment duration

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 94 of the Erg report states:
“However the ERG is concerned
that these trial-based estimates
may not fully capture treatment-
futility stopping rules for PeglFN-
based treatment regimens or
response-guided treatment
durations indicated for patients
treated with telaprevir and
boceprevir. For telaprevir, the
approach taken to estimating
treatment duration appears not to
have taken account of patienst
discontinuing study drugs (either
telaprevir alone or all treatment)
during the first twelve weeks of
treatment (referred to as the
“telaprevir or placebo phase” for
which data are reported by
Jacobson and colleagues, but is
based on overall discontinuations
reported at the end of the trial.

The publication reporting the
SPRINT-2 trial used to populate
the model with clinical data for
boceprevir reports less

This is factually incorrect as the proportion of
patients who discontinue TPR during the so called
"telaprevir" or "placebo" phase has been
accounted for in the model. The details of the
patients that discontinue during the said phase
are available within the ‘TPV+PR sheet tab’ in the
electronic model.

The statement concerning the publication of the
SPRINT-2 trial is further considered factually
incorrect as the trial publication provided sufficient
data to model treatment discontinuations. AbbVie
would also find it helpful if the ERG provided a
recommendation as to any other alternative
source which would be deemed a suitable basis
for adjustment to modelled treatment duration for
boceprevir+PeglFN+RBV treatment.

AbbVie therefore  wishes the
paragraph be reworded as:

highlighted

“However the ERG is concerned that these
trial-based estimates may not fully capture
treatment-futility stopping rules for PeglFN-
based treatment regimens or response-guided
treatment durations indicated for patients
treated with telaprevir and boceprevir.”

In addition to the explanation
provided in the middle column,
AbbVie provided a full clarification
on treatment continuation and
discontinuation rules applied in the
model in the manufacturer’s
response to the ERG clarification
questions (see response to the
priority question 19). As discussed
in the response, AbbVie modelled
all regimens as per their phase lli
trials. As such, any response-
guided or futility rules utilised in the
trials were also implemented in the
calculation of the base case
treatment costs. In the absence of
efficacy data corresponding to the
rules contained in the real life,
alternative data to inform efficacy
estimates (SVR rates) were not
calculable. AbbVie was reluctant to
make  assumptions on the
alternative proportion of patients
that would have either achieved
rapid viral response or
discontinued treatment for futility.
As such the model integrated all

Comments noted, but not a
factual inaccuracy.

Examination of the electronic
model indicates that
discontinuation for telaprevir
is based on figures reported
in Figure 1 of the ADVANCE
trial publication (Jacobson et
al, NEJM 2011;364:2405-
2416). These figures (15/210
for T12PR24 and 80/153 for
T12PR48 refer to
discontinuations of all study
treatment at any phase during
the planned treatment
duration). The ERG noted that
the “SAFETY” section of the
ADVANCE trial publication
provides more information on
treatment  discontinuations,
including the proportion of

patients who discontinued
telaprevir only (7% in the
T12PR group).

The ERG checked the






information on discontinuations
and would not provide a suitable
basis for similar adjustment to
modelled treatment duration.”

futility and response-guided
treatment rules for patients treated
with telaprevir and boceprevir
regimens as per their registration
trials.

SPRINT-2 trial publication
(Poordad et al NEJM
2011;364:1195-1206), but

could not find similar detail.
Hence the statement that
there was less information
regarding discontinuations in
the latter publication.

Issue 14 Adverse events

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 96 of the ERG report
states: “The adverse event
incidences are drawn from the
same sources as the SVRs (see
Table 38). The CS is not explicit
regarding the grade of included
adverse events included in the
model.”

AbbVie considers this statement to be factually
incorrect as it is explicitly specified in the Tables
generated within section 7.3.1 of the CS (for
example, please refer to the Table 75 of CS) that
only Grade 3-4 neutropenia and
thrombocytopenia were modelled. Further, as
indicated by the references for the data sources
in the CS, incidences of all other treatment-
emerging AEs were modelled where they
occurred in >5% of patients. Therefore although
not explicitly stated, the references for the
modelled AEs are clearly stated.

The proposed amendment of the language
would be:

“The adverse event incidences are drawn from
the same sources as the SVRs (see Table 38).
The CS is not explicit regarding the grade of
included adverse events in the mode except for
the neutropenia and thrombocytopenia.”

Tables specifying AEs included in
the model for AbbVie’s regimen and
all comparator regimens within 7.3.1
of the CS explicitly provide grading
of neutropenia and
thromboicytopenia. In addition, all
Tables include references to the trial
sources providing descriptions of
AEs.

Accepted - the ERG has
amended the text on page 96






Issue 15 Patient Outcomes

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 98 of the report states: “It is
not clear whether this end-of-
treatment assessment refers to
scheduled or actual end-of-
treatment — if it is the former, then
the on-treatment disutility is likely
to be under-estimated as
observations would be missing for
patients who prematurely
discontinued (including those who
discontinued due to adverse
events).”

Although unclear to the ERG, the explanation
was provided on page 293 of the CS where it
was highlighted that subjects who prematurely
discontinued the Treatment Period (week 12 or
24 respectively) should have returned to the site
to complete the premature D/C visit procedures.
Therefore the end-of-treatment assessment
refers to the actual rather than the scheduled
visit.

AbbVie proposes the following amendment to

“It is not clear whether this end-of-treatment
assessment refers to scheduled or actual end-
of-treatment — if it is the former, then the on-
treatment disutility is likely to be under-
estimated as observations would be missing for
patients who  prematurely  discontinued
(including those who discontinued due to
adverse events). However it is likely to be the
latter given the description noted on page
293 of the CS.”

The justification for the requested
amendment is provided on page
293 of the CS.

Response noted, but not a
factual error. No change made
to the text

Page 99 of the ERG report states:
“The CS does not discuss the
reasoning  behind  estimating
different  disutilities for each
fibrosis stage or genotype sub-

Although AbbVie did not explicitly discuss the
reasoning behind estimating different disutilities
for each fibrosis stage or genotype sub-group in
the submission document, AbbVie provided full
clarification and its rationale as part of the ERG
clarification questions.

The response to clarification
guestion 24 details the reasoning
behind estimation of disutilities for
each fibrosis stage or genotype
sub-group.

Response noted. The ERG
has amended the text on page
99 to recognise that further
detail on reasons for stratifying
disutilities by fibrosis stage and






group or appear to consider
clinical meaningfulness or
statistical plausibility of differences
identified.”

Proposed amendment to the paragraph
wording:

“The CS does not discuss the reasoning behind
estimating different disutilities for each fibrosis
stage or genotype sub-group in the submission,
however it does provide the reasoning in the
response to ERG clarification questions. The
company also does not appear to consider
clinical meaningfulness or statistical plausibility
of differences identified, however it must be
acknowledged that the studies were not

powered to assess such differences.”

genotype subtype was
supplied following a request for
clarification.

No further discussion on
plausibility of differences was
provided so no change was
made in response to the
second comment.

Page 99 of the ERG report further
discusses that “Furthermore the
CS does not discuss the
plausibility of including positive
values (i.e. an assumption which
appears to apply for a number of
the groups that patients are better
on-treatment than off it) — for
example GT1lb patients with mild
and moderate fibrosis have
positive utility decrements while
on-treatment as do GT4 patients
with mild and moderate fibrosis.”

Whilst it is true that in some instances
disutilities appear to have either a positive or a
negative “sign”, the difference between them is
unlikely to be meaningful as the absolute values
do not differ significantly from 0.

Proposed amendment to the wording:

“Furthermore the CS does not discuss the
plausibility of including positive values (i.e. an
assumption which appears to apply for a
number of the groups that patients are better
on-treatment than off it) — for example GT1b
patients with mild and moderate fibrosis have
positive utility decrements while on-treatment as
do GT4 patients with mild and moderate
fibrosis. However these findings must be
interpreted with caution given the absolute
values of the noted changes in utilities
between the baseline and end-of-treatment
are likely to simply be variance around zero
and thus unlikely to be clinically different
from one another.”

In addition to the justification for
amendment provided in the middle
column, AbbVie wishes to state that
given 3D and 2D are IFN-free
therapies with much improved side-
effect profiles, the probability that
these regimens would cause a
“true” decrement in patients’
quality-of-life whilst on therapy is
low.

Response noted, but not a
factual error. No change made
to the text






Issue 16 Resource use

Description of problem

Description of proposed amendment

Justification for amendment

Page 100 of the ERG report
states: “The CS does not explicitly
state assumptions over dosing,
frequency, or location of
treatments that underlie the
acquisition costs of the
intervention or comparators.”

This statement is not entirely factually correct as
the  assumptions  surrounding  AbbVie's
regimens dosing and frequency of treatment are
provided within section 1 of the CS.

The proposed amendment to the wording:

“The CS does not explicitly state
assumptions over dosing, frequency, or
location of treatments that underlie the
acquisition costs of the comparators.”

Please refer to Table 21 of the CS
for details on AbbVie’s assumptions
over dosing, dosing frequency and
the cost per treatment course (12 or
24 weeks) for both 3D and 2D.

Response noted, but not a
factual error. No change made
to the text

The ERG chose to use the
word “explicit” to make clear
that the CS does not directly
state basis of the acquisition
costs applied in the model.

Page 101 of the ERG report state:
“It is particularly unclear regarding
the dosage of RBV included in
any treatment regimen (including
3D and 2D regimens where
appropriate).”

Whilst the ERG is right in that the dose of RBV
assumed for either AbbVie’s regimens or the
comparators wasn’t specifically discussed in the
text of the CS document, these assumptions are
reported in Table 118 of the CS.

Proposed amendment to the text:

“It is particularly unclear regarding the dosage
of RBV included in any treatment regimen
(including 3D and 2D regimens where
appropriate), however cost per dose and cost
per day have been presented in Table 118 of
the CS.”

Very few economic evaluations
explicitly cite average patient weight
in cost calculations of RBV. In CS,
AbbVie assumed an average daily
dose of 1000mg of RBV will be
consumed on an average body
weight of 66Kg to 80Kg. It is further
stated in CS (page 375) that given
more than one Ribavirin was
available in the UK, market share
estimates of Copegus and Rebetol
were based on UK budget impact
analysis by Thorlund et al., 2012.

Response noted, but not a
factual error. No change made
to the text






Issue 17 Costs

Description of problem Description of proposed | Justification ERG
amendment for response
amendment
Page 104, Table 41 ‘Cost per week of component treatments of intervention and | Proposed amendment to the | Please note that | Noted, but
comparators’ in the ERG report states: first_and 5" column in the | 3D is composed | this
Table 41: of Viekirax (2D) + | change
Exviera. Viekirax | would not
Cost per Quantity / _ Frequency (2D) is taken | materially
pack (£) pack Unit dose Frequency once per day | change
2D 2 tablets | | whereas Exviera | the
2D (Viekirax) 10,733.33 a6 125/75/50mg 2 per day (Viekirax) once daily is taken twice per | estimated
. day. treatment
3D (Exviera) 93333 a6 250 mg 2 per day Exviera 1 tablet cost. No
twice daily change
made to
the text
Accepted -
Page 105, Table 42 ‘Drug acquisition costs’ in the ERG report assumes the following costs | Very few economic In addition to the LhaeSERG
for Ribavirin: evaluations explicitly cite Table 118 in the amended
average patient weight in cost | CS detailing cost Table 42
calculations of Ribavirin and per dose and
therefore AbbVie assumed a | cost per day for page 105
v . daily dose of 1000mg based Ribavirin, a
T naivel Treatment|  Ombitasvir/ Ribayir on an average body weight of | detailed
Genotype| Fibrosis stage ex xerriigl:?ed duration | paritaprevir/ Dasabuvir [120|0r?1w;g]a ! 66Kg to 80Kg. breakdown of
P (Weeks) ritonavir guiay | Ribavirin cost is
3DRBY  [OTIa |Noncimoic | eher | 12 | 321939 | 27999 i1y | | Shereiore the costof Rlbawirn | avaiiable inthe

as:

“Ribavirin (1000mg/day)

for the ERG to
access and






£888.72

This cost is for 12 week
regimens requiring RBV. The
cost for 24 weeks should be
amended accordingly.

review.

Issue 18 Assessment of uncertainty

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 108 of the ERG
states:

report

“The parameters of 49 one-way
sensitivity analyses, which are
common to all comparisons are
presented in table 128 (page 397
to 398) of the CS.”

Proposed text amendment:

“The parameters of 49 one-way sensitivity
analyses, which are common to all
comparisons are presented in table 128 (page
394 to 395) of the CS.”

N/A

Accepted - the ERG has
amended the text on page 108

Issue 19 Scenario Analysis

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 109 of the ERG report
states:
“The scenario analyses are

presented as tabulations (up to
four tables for each scenario,
resulting in a total of 39 tables)
with no accompany narrative or

This statement is not entirely factually correct
as AbbVie presented a narrative for some
scenario analyses such as scenarios
concerning baseline patient characteristics,
indirect costs, alternative transition probabilities
based on Grishchenko et al (2009), alternative
efficacy for PR and alternative health state
utilities.

Please refer to pages 389 to 393 of
the CS for more information.

Response noted, but not a
factual error as the narrative
referred to on pages 389 to 393
of the CS describes the
methodology and input data for
the scenario analysis and not
the results.

The ERG have amended the






discussion.”

AbbVie therefore proposes the following

amendment to the text:

“The scenario analyses are presented as
tabulations (up to four tables for each scenario,
resulting in a total of 39 tables) with a limited
narrative or discussion.”

text on page 109 to clarify this
as follows:

“The scenario analyses are
presented as tabulations (up to
four tables for each scenario,
resulting in a total of 39 tables)
with no accompanying
narrative or discussion of the
results.”

Issue 20 Threshold analysis on effectiveness of 3D and 2D

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

Page 127 of the ERG
states:

report

“When effectiveness of 3D is
reduced to 92.5%,
sofosbuvir+PegINF+RBY is no

longer excluded by extended
dominance leading to more
marked increases in the ICER for
3D...”

Whilst AbbVie appreciates that the ERG ran
threshold analysis on the effectiveness of 3D
and 2D, AbbVie wishes to highlight that a
scenario where the SVR rate for 3D would
actually drop to 92.5% in GT1, treatment-
naive non-cirrhotic patients (as detailed in
Table 59 of the ERG report, p.126) is highly
implausible. This is supported by the tight
95% confidence interval observed for
611/631 GT1, non-cirrhotic, Tx-naive patients
achieving SVR across AbbVie's trials (95%ClI
95.16 to 97.94).

Proposed amendment of the wording:

“When effectiveness of 3D is reduced to
92.5%, sofosbuvir+PegINF+RBYV is no longer
excluded by extended dominance leading to

3D +/-

Treatment RBV

Source

Response noted, but
not a factual error. No

GT1
naive, no 611/631
cirrhosis (96.8)

(FO-F3) .

GTla Tx

naive

patients

from

SAPPHIR

E-l

receiving
3D + RBV
(n=322)
GTla Tx

naive

patients

from

PEARL-IV
receiving
3D + RBV

change made to the text






more marked increases in the ICER for
3D...The probability of such scenario
occurring is very low.”

(n=100)
GT1b Tx
naive
patients
from
PEARL-III
receiving
3D
(n=209)
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Commentary on the robustness of submitted evidence

Strengths

Although the ERG considered there to be some uncertainty about how systematic the
company’s searches for clinical effectiveness studies of 3D and 2D were, the

company appears to have included all available relevant studies.

The cost effectiveness analysis adopted a model that has been used in previous
325

NICE appraisals which has been updated in the CS with more recent evidence on

costs and risk of HCC for cirrhotic patients

Weaknesses and Areas of uncertainty

Of the clinical effectiveness studies identified in the clinical effectiveness systematic
review, none directly compared 3D or 2D with the current standards of care for
patients with HCV GT1 or GT4 (boceprevir + PegIFN+RBV and telaprevir +
PeglFN+RBYV for GT1, and PegIFN+RBV for GT4), other than by historical
comparison to telaprevir studies. Instead the trials compared different 3D or 2D
regimens to each other or placebo. (Although, as noted above, some academic in
confidence data from two ongoing trials directly comparing 3D with telaprevir
regimens was provided to the ERG during the appraisal.) Therefore, the clinical
effectiveness evidence available does not directly meet the decision problem (due to
the lack of comparison to relevant comparators) and the SVR12 estimates are mainly
derived from what are essentially observational data (i.e. individual trial arms, rather
than randomised comparisons) and subgroup analyses within trials arms. This
means that no data from robust, randomised comparisons of 3D or 2D regimens
against comparators listed in the scope are available to inform the economic model.
The company excluded potentially relevant simeprevir comparators from the decision
problem (including the interferon-free regimen simeprevir + sofosbuvir), due to a lack
of suitable data available to inform the economic model. The ERG agrees that the
company’s rationale for excluding these comparators is reasonable. However, this
means that no estimates of clinical effectiveness or cost effectiveness in comparison

to simeprevir or interferon-free regimens are available in the CS.
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There were higher proportions of patients with mild fibrosis (e.qg. fibrosis scores of FO
and F1) in the 3D studies than the historical comparator telaprevir studies, which may
have biased the SVR estimates in favour of 3D.

There were limited data available in the submission about SVR12 outcomes and
other outcomes for the subgroups of patients specified to be of interest in the scope
and decision problem: those with cirrhosis [one completed trial, TURQUOISE I,
focused solely on people with HCV GT1 with compensated cirrhosis — although this
trial randomised 380 patients, only subgroup analyses provided data relevant to the
licensed indications for people with HCV GT1a (n = 121) and HCV GT1b (n = 68)],
HIV co-infection (interim data, n = 63) and patients who are post-liver transplant
(interim data, n = 34). In particular, no studies were identified that had been
conducted in patients with HCV GT4 who had cirrhosis, who would be treated with
2D + RBYV for 24 weeks, according to the licensed indication. Therefore, no data for
this licensed indication are available. No efficacy data for people who are intolerant to
or ineligible for interferon treatment were presented, which meant no efficacy data for
this subgroup were available to inform the economic model. Instead, the company
used the same efficacy data as for IFN-eligible patients for this subgroup in the
model, but did not provide a justification for why this was considered appropriate.
Overall the ERG considers that the SVR12 outcomes may be subject to bias due to
the data essentially being observational data, and the 3D studies having a higher
proportion of patients with mild fibrosis (e.g. fibrosis scores of FO and F1) than the
historical comparator telaprevir studies. However, the ERG acknowledges that the
SVR12 rates associated with 3D and 2D are likely to be high.

The ERG was unable to check all efficacy and transition probability data used in the
CS. The layout of the electronic model did not assist critical assessment, quality
assurance and error checking. The majority of referencing in the model uses cell
addresses which have no logical meaning and a number of formulae in the model
contain numerous nested statements and references to other worksheets.

The model is not well validated against external data. This CS did not present any
evidence of external validation of the model outputs against published evaluations of
comparators (included in their systematic review of economic evidence) or against
previous company submissions for NICE STAs of comparator technologies.® ® ’
The economic model is dependent on the credibility of the unadjusted indirect
comparisons. The ERG suggests that a more credible analysis could have been
developed by ensuring consistency in the evidence base for comparators used to

populate the model.
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therefore reasonable not to model outcomes for these groups separately. The ERG
considers one issue that may impact on the cost-effectiveness of 3D or 2D in this population
is that they may require additional monitoring. Clinical expert advice to the ERG indicates
that more supervision is needed of these patients, due to administration of ritonavir and the
increased potential for drug interactions in these patients. However, the ERG and one of the
clinical experts providing advice to the ERG consider that this is likely to have a minimal
impact on the cost-effectiveness.

There are also limited data available on SVR rates for patients with cirrhosis, as the majority
of the trials excluded patients with cirrhosis. Only one completed study (TURQUOISE II*")
focussed solely on patients with cirrhosis. This RCT included 380 people with GT1 HCV and
compensated cirrhosis; however, only subgroup analyses provided data that is relevant to
the licensed indications for patients with HCV GT1a and GT1b. Therefore, data from a total
of 189 patients are available to inform the SVR rates for the licensed indications: for the
licensed indication for patients with HCV GT1a and compensated cirrhosis the n = 121, and
for the licensed indication for patients with HCV GT1b and compensated cirrhosis the n = 68.
Additionally, one ongoing study (of patients co-infected with HIV; TURQUOISE 1) included
patients with (n = 6) and without cirrhosis (n = 25) and provided subgroup analyses of SVR

by cirrhosis status (see Sections 3.1.3 and 3.3.4).

No subgroup analyses are presented for people who are intolerant to or ineligible for
interferon treatment, so efficacy data for this subgroup is not available to inform the
economic model. Instead, the economic model uses the same efficacy data as for IFN-
eligible patients, but did not provide a justification for why this was considered appropriate.
The ERG considers this to be a limitation of the available efficacy data and the economic
analysis presented in the CS. Furthermore, the ERG notes that there is no information in the
CS about the proportion of patients included in each trial who were IFN intolerant or
ineligible, so it is unclear if the 3D and 2D trials included these patients and whether they are
therefore represented in the efficacy data.

The company has also reported the results of a number of other subgroup analyses of SVR
outcomes within trials, including by gender, race and ethnicity, age, body mass index,
fibrosis score, interleukin 28B (IL28B) genotype, diabetes history, HCV RNA level,

geographic region, IP-10, and for treatment history.
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The patient subgroups represented in the economic model are those by HCV sub-genotype
(GTla and GT1b), stage of fibrosis (mild, moderate and cirrhosis), treatment history (naive

or experienced) and eligibility for treatment with PeglFN (see Section 4.2.2 of this report).
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From the information provided on patient demographics these seem broadly similar to the

other included trials in the CS

No details are provided regarding the stratification of randomisation by participant
characteristics. Participants in MALACHITE | were randomised in to one of five treatment
groups:
1. Arm A: GT1a, 3D+RBV, ] (treatment in line with 3D license)
Arm B: GT1a, TPV+PR, [}
Arm C: GT1b, 3D+RBV, [} (treatment not in line with 3D licence)
Arm D: GT1b, 3D, n=83 (treatment in line with 3D licence)
Arm E: GT1b, TPV+PR, |}

a > w N

Participants in MALACHITE Il were randomised to 3D+RBV (n=101) or TPV+PR (n=47).

Summary of SVR12 results in the MALACHITE | and Il RCTs

Virologic relapse, virologic failure and adverse event data are not presented.

Table 27: SVR12 in the MALACHITE | (treatment naive, non-cirrhotic)

Group 3D+RBV 3D TPV+PR p-value

GTla ] |

]
GTib B I 3D +RBV vs TPV+PR, Il

3D vs TPV+PR, [l

Data from the Company clarification response A9.2

7

w






Table 28: SVR12 in MALACHITE Il (treatment experienced, non-cirrhotic)
3D+RBV TPV+PR p-value

I .

Data from the Company clarification response A9.2

3.4 Summary

In their systematic review, the company identified seven Phase Ill RCTs (six in HCV GT1
patients and one in HCV GT4 patients) that provided outcome data from individual study
arms that were relevant to the licensed indications for 3D and 2D. Additionally, the company
identified two Phase Il trials in HCV GT1 patients, one of which provided information relevant
to the licensed indications (M14-103%"), while the other (AVIATOR?®) — a dose finding study —
did not. Interim results for ongoing trials were additionally presented. All GT1 trials compared
different 3D regimens to either each other (four trials) or to placebo (two trials), and to a
historical telaprevir comparator. The GT4 trial compared different 2D regimens in different

GT4 patient populations.

In the licence for 3D and 2D, the recommended treatment duration and co-administration of
ribavirin depends on cirrhosis status and, for GT1 patients, on HCV genotype subgroup (i.e.
GT1la or GT1b). We summarise here the results for the trial arms or subgroups within trial
arms where the treatment regimens were in line with the licensed indications, as not all data
presented by the company were relevant to the licence. For GT1a patients, SVR12 rates
ranged from 95.0% to 97% and for GT1b patients, ranged from 98.5% (patients with
compensated cirrhosis) to 100%, with all the GT1 studies demonstrating superiority of 3D to
a historical telaprevir comparator on the SVR12 outcome. A meta-analysis of SVR12 from
trial arms in line with the licensed indications for all participants for 3D in HCV GT1 showed
an average SVR12 of 96.5% (95% CIl 94.6 to 97.7). All GT4 patients (nh = 91) in the one GT4
trial achieved SVR. On treatment relapse and failure rates were low for both GT1 and GT4
patients (0-1% and none, respectively). Treatment with 3D or 2D appeared to have a
minimal impact on patients’ HRQoL. Common adverse events were fatigue, headache,
nausea and insomnia. Up to 7.9% of patients with GT1 HCV experienced a serious adverse

event, but few serious or severe adverse events were observed in patients with GT4 HCV.
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4.2 Critical appraisal of the company’s submitted economic evaluation

Company’s review of published economic evaluations

The CS presents a systematic review of published economic evaluations including
ombitasvir/paritaprevir/ritonavir and dasabuvir (with or without ribavirin) and selected
comparators listed in the NICE scope (full details of search strategies are presented in
Appendix 10 of the CS). The objectives for the review (Table 67 on pages 224 to 225 of the
CS) list the included comparators as telaprevir+PeglFN+RBYV, boceprevir+PeglFN+RBYV and
or PeglFN+RBYV dual therapy and make no reference to sofosbuvir or simeprevir. The review
was carried out as an update to the review report by Hartwell and colleagues® with a start
date of 1% January 2009 and end date of 2" April 2014. This was approximately eight
months prior to the submission of the CS and the ERG feels that update searches should
have been conducted prior to submission (see discussion in section 3.1.1 of this report). The
company presented a PRISMA flow diagram (Figure 22, page 227 of CS). The searches
identified 1,386 references (1,108 after de-duplication) of which 1,094 were excluded on the
basis of title and abstract and 5 were excluded on the basis of full-text assessment. The 9
included studies are summarised in Table 68 (pages 228 to 238) of the CS.

No economic evaluations including 3D or 2D (with or without ribavirin) were identified in the
review. The majority of the included studies reported comparisons of either
telaprevir+PeglFN+RBYV or boceprevir+PeglFN+RBV (or both) against PeglFN+RBYV dual
therapy, although two reported evaluations of shortened duration of therapy with
PeglFN+RBV. Quality assessment of included studies is reported in Table 69 (pages 239 to
242) of the CS. However, no interpretation or conclusions of this quality assessment were

provided in the CS, nor is there any narrative review of the results of included studies.

Critical appraisal of company’s submitted economic evaluation
The ERG has considered the methods applied in the economic evaluation in the context of
the critical appraisal questions listed in Table 30 below, drawn from common checklists for

economic evaluation methods (e.g. Drummond and colleagues®).
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e Sofosbuvir+simeprevir for GT4 IFN-ineligible patients.

For GT1 IFN-eligible patients, included comparators are sofosbuvir+PegIFN+RBV,
telaprevir+PeglFN+RBV, boceprevir+PeglFN+RBV and PeglFN+RBV and are modelled in
line with their respective marketing authorisations. The CS states (in section 2.7 page 45)
that boceprevir+PeglFN+RBV and PeglFN+RBV are not widely used for HCV GT1 in current
UK clinical practice. The implication (though not explicitly stated in the CS) of the statement
(that boceprevir+PeglFN+RBV and PeglFN+RBV are not widely used for HCV GT1 in
current UK clinical practice) is that telaprevir+PeglFN+RBV would be the current standard of
care for the majority of protease inhibitor-tolerant GT1 HCV patients receiving anti-viral
treatment in the UK. The ERG clinical advisors agree that PegIFN+RBV dual therapy would
not be used in GT1 patients unless there was a reason not to include a protease inhibitor in
the treatment regimen. However the ERG clinical advisors suggest that boceprevir would be
used as frequently as telaprevir in GT1 patients. The CS includes both peginterferon alfa-2a
(Pegasys, Roche Products Ltd) and peginterferon alfa-2b (ViraferonPeg, Merck, Sharp and
Dohme Ltd) weighted by market share.

For GT1 IFN-ineligible patients, given the exclusion of sofosbuvir+RBV and
sofosbuvir+simeprevir, the only included modelled comparator is best supportive care.

For GT4 non-cirrhotic IFN-eligible patients the included comparators are sofosbuvir
+PeglFN+RBV and PeglFN+RBV which are modelled in line with their respective marketing
authorisations. For G4 IFN-ineligible patients, given the exclusion of sofosbuvir+RBV and

sofosbuvir+simeprevir, the only included comparator is best supportive care.

4.2.4 Clinical Effectiveness

The key clinical event affected by anti-viral treatment in the economic model is the proportion
of patients achieving SVR. This was obtained for each patient group by genotype from the
corresponding 3D and 2D studies (summarised in Table 72, page 252 to 256 of the CS) and
from individual trials of included comparators. Details of the SVR calculation and data
sources are presented in Section 7.3.1 of the CS. Other outcomes obtained from the key
trials are treatment duration (reported in Table 113 for 3D and 2D and in Table 114 for
included comparators, pages 362 to 364 of the CS) and adverse events (reported in Table
75, page 256 of the CS for 3D and 2D and throughout section 7.3.1 of the CS for the
included comparators). Ranges for the parameters used in deterministic sensitivity analyses
are given in Table 125 (page 392) of the CS and for the probabilistic sensitivity analyses in
Table 129 (pages 400 to 402) of the CS.
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colleagues.*” The model developed for the CS contains two updates compared with models
reported in previous appraisals.® ? These are:

e that patients undergoing an SVR from the compensated cirrhosis state remain at
higher risk of HCC than those who underwent SVR from the mild or moderate CHC
states the general population who have not experienced CHC. This transition
probability was sourced to a study published by Cardoso and colleagues.*® As with
previous models the CS assumes that those who undergo SVR from the mild or
moderate CHC states face the same risk of HCC as the general population who have
not experienced CHC,;

¢ that patients who undergo SVR are at risk of re-infection with CHC (at a constant

probability of 0.01), based on expert opinion.

The ERG have identified a recent large study (Bruno and colleagues®) of the incidence of
HCC in cirrhotic patients, with and without SVR. This study included only patients with
cirrhosis, whereas Cardoso and colleagues included both patients staged at F3 and F4. In
addition the duration of follow up and sample size was larger in the study reported by Bruno
and colleagues. The ERG suggest this may be a better source for populating the model with
these transition probabilities and test the impact of using these data, on the cost
effectiveness results, in additional analyses.

Adverse events

The health effects of adverse events associated with each of the regimens are included in
the economic model as incidences. The adverse events included in the model are: anaemia,
neutropenia, thrombocytopenia, rash and depression. The adverse event incidences are
drawn from the same sources as the SVRs (see Table 38). The CS is not explicit regarding
the grade of included adverse events included in the model except for neutropenia and

thrombocytopenia.
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Table 39 Baseline health state utilities and sources

Health-state Utility Source
Mild HCV 0.77 Wright et al 2006*
Moderate HCV 0.66 Wright et al 2006*
Compensated cirrhosis 0.55 Wright et al 2006*
Recovered 0.82 Calculated — add 0.05 to utility for mild
(no HCV, history of mild fibrosis) HCV
Recovered 0.71 Calculated — add 0.05 to utility for
(no HCV, history of moderate fibrosis) moderate HCV
Recovered 0.60 Calculated — add 0.05 to utility for CC
(no HCV, history of compensated cirrhosis)
Decompensated cirrhosis 0.45 Wright et al 2006*
Hepatocellular carcinoma 0.45 Wright et al 2006*
Liver transplant 0.45 Wright et al 2006"
Post-liver transplant 0.67 Wright et al 2006"

Method and values for estimating post-SVR utility derived from Wright et al 2006*

On-treatment utility decrements are applied to the state-specific utilities while patients are in
treatment-eligible health states, for the duration of treatment — as a result these treatment-
specific utility decrements are only applied during the first year (first cycle) of the model. On-
treatment disutilities for comparator technologies were extracted from previous company

submissions to NICE (where available), ® >’

with different utility decrements applied for
treatment-naive or treatment-experienced patients. These are summarised in Table 109 of

the CS (page 354).

On-treatment disutilities for 3D and 2D are reported in Table 110 (page 354-355) of the CS.
Separate values by fibrosis stage, genotype sub-group, previous treatment experience and
duration of treatment are reported in Table 110, and in Table 111 (page 356) of the CS. The
CS does not discuss the reasoning behind estimating different disutilities for each fibrosis
stage or genotype sub-group, although further details were provided in response to a
request for clarification. The CS does not appear to consider the clinical meaningfulness or
statistical plausibility of the differences identified. Furthermore the CS does not discuss the
plausibility of including positive values (i.e. an assumption which appears to apply for a
number of the groups that patients are better on-treatment than off it) — for example GT1b
patients with mild and moderate fibrosis have positive utility decrements while on-treatment
as do GT4 patients with mild and moderate fibrosis. The ERG is concerned that the utility

decrements
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Table 42 Drug acquisition costs

Tx naive/ Treatment Ombitasvir/ Ribavirin
Genotype | Fibrosis stage . duration paritaprevir/ Dasabuvir Total cost
experienced : : (1000mg/day)
(weeks) ritonavir
3D+RBV GTla Non-cirrhotic either 12 32,199.99 2,799.99 888.72 35,888.70
3D+RBV GTla Cirrhotic either 24 64,399.98 5,599.98 1,777.44 71,777.40
3D GT1b Non-cirrhotic either 12 32,199.99 2,799.99 34,999.98
3D+RBV GT1lb Cirrhotic either 12 32,199.99 2,799.99 888.72 35,888.70
2D+RBV GT4 Non-cirrhotic either 12 32,199.99 888.72 33,088.71
2D+RBV GT4 Cirrhotic either 24 64,399.98 1,777.44 66,177.42
Sofosbuvir PeglFN RBV Total cost
Sofosbuvir+ . . .
PegIFN+RBV GT1, GT4 |Non-cirrhotic either 12 34,983 1,493 888.72 37,365
Boceprevir PeglFN RBV Total cost
Boceprevir+ .
PegIFN+RBY Any Any either 48 30,800 5,971 3,555 40,326
Response-
guided Any Non-cirrhotic Naive 28 16,800 3,483 2,074 22,357
treatment
Response-
guided Any Non-cirrhotic Experienced 48 22,400 5,971 3,555 31,926
treatment
Telaprevir PeglFN RBV Total cost
Telaprevir+ :
PegIEN+RBY Any Any either 48 22,398 5,971 3,555 31,924
Telaprevir+ . . .
PegIEN+RBY Any Non-cirrhotic Naive 24 22,398 2,986 1,777 27,161
Telaprevir+ . . .
PegIFN+RBV Any Non-cirrhotic Prior relapser 24 22,398 2,986 1,777 27,161
PeglFN RBV Total cost
PeglFN+RBV |GT1,GT4 |Any either 48 5,971 3,696 9,667
PeglFN+RBV |GT1,GT4 |Any either 48 9,570 3,209 12,779
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4.2.9 Assessment of Uncertainty

One-way sensitivity analyses

The CS reports the results of nine deterministic sensitivity analyses (DSA). These include:

o four DSA for GT1 treatment-naive IFN-eligible patients: one for each comparator
(Sofosbuvir+PeglFN+RBYV, telaprevir+PeglFN+RBV, boceprevir+PeglFN+RBV,
PeglFN+RBV) compared with ombitasvir/paritaprevir/ritonavir

o two DSA for GT1 treatment-experienced IFN-eligible patients: one for each
comparator (telaprevir +PeglFN+RBV, PeglFN+RBV) compared with
ombitasvir/paritaprevir/ritonavir

o two DSA for GT4 treatment-naive IFN-eligible patients: one for each comparator
(Sofosbuvir+PeglFN+RBV, PeglFN+RBV) compared with
ombitasvir/paritaprevir/ritonavir

e one DSA for GT4 treatment-experienced IFN-eligible patients: for best supportive

compared with ombitasvir/paritaprevir/ritonavir

The parameters of 49 one-way sensitivity analyses, which are common to all comparisons,
are presented in Table 128 (page 394 to 395) of the CS. While the majority of the DSA are
truly one-way analyses (varying one parameter value, while holding all others constant),
some involve varying at least two inputs simultaneously (for example treatment-related
attributes such as SVR or rate of AE are varied for both intervention and comparator in a
single DSA). Methodological assumptions (such as alternative choice of discount rate) and
variation in baseline assumptions (such as mean cohort age and distribution across stage of
fibrosis) have not been included in the DSA, but are included in scenario analyses reported
in the CS.

The ranges applied in the DSA are clearly stated in Table 128 and are based on a mixture of
statistically derived measures of variation (such as standard errors or 95% confidence
intervals) and arbitrarily defined ranges (£20%for utilities or £50% for costs). No justification
is provided for adopting particular limits when using arbitrary ranges in the DSA. Table 128
reports that SVRs and AE rates are varied using £1.96 SD of base values. It is not clear from
the CS whether this variation is based on standard deviation (as implied by the SD notation)
or a standard error (which would be more appropriate if considering variation according to a
95% confidence interval. It is also unclear from the CS where the SD has been calculated
from as tables reporting the SVRs used in the model report number of responders and total

number of patients. Given these data are available it might have been more appropriate to
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draw the DSA limits for SVRs from beta distributions, parameterised using the numbers of
responders and non-responders in the included trials. Results of the DSAs are presented as
tornado diagrams (section 7.7.7, Figures 29 to 37, pages 413 to 422 of the CS).

Health state utilities (in particular for the recovered health state with history of mild or
moderate fibrosis) appear to be influential on the cost effectiveness estimates across all
DSA. Overall variation in certain of the utility values was more influential on cost

effectiveness results than was variation in SVR.

Variation in SVR seemed to more influential in the DSA comparisons of 3D with
telaprevir+PeglFN+RBYV and in the comparison of 2D with sofosbuvir+PeglFN+RBV.

The CS does not provide a narrative overview or discussion alongside each DSA or for each
genotype-treatment history comparison, but offers a summary and conclusion in Section
7.7.10 stating that the incremental cost/QALY results [are] most sensitive to utility values for

progressive disease states and their associated recovered states.

Scenario Analysis

The MS reports the results of twenty one scenario analyses examining the impact on the
ICER (relative to a common baseline, such as PeglFN+RBV for GT1 treatment-naive IFN-
eligible patients). The scenario analyses are presented as tabulations (up to four tables for
each scenario, resulting in a total of 39 tables) with no accompanying narrative or discussion
of the results. As a result it very difficult to interpret what the scenario analyses show. Since
a number of the scenario analysis involve varying individual or groups of input parameters
between pre-defined ranges the ERG feel that some of these analyses would be better
presented graphically, as with the tornado diagrams for the DSA. It might also be easier to
interpret the scenario analyses if the CS indicated some form of priority for the analyses — for
example, which of the three scenario analyses using different efficacy estimates for

PeglFN+RBYV (14-16) might represent the most reasonable alternative to the base case
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7 DISCUSSION

7.1 Summary of clinical effectiveness issues

The company’s clinical effectiveness systematic review identified six phase 3 trials and one
phase 2 trial that provided results from individual trial arms or subgroups that met the
licensed indications for 3D in treating people with HCV sub-genotypes GT1a and GT1b. The
company additionally identified a Phase 2 trial of GT1 patients, which did not meet the
licensed indications, because the dose of dasabuvir used in the trial was lower than in the
licence. Five trials compared different 3D regimens to each other and to a planned historical
telaprevir comparator. Only two trials, which compared 3D regimens with placebo, provided
evidence that was directly relevant to the decision problem and NICE’s scope in terms of
having a relevant, randomised comparator (i.e. placebo may approximate best supportive
care). However, these studies did not measure SVR outcomes in the placebo arm, so SVR
data from these trials were also from individual trial arms. Only one trial was identified of 2D
regimens in patients with HCV GT4. This compared different 2D regimens, with two of the
three arms presented in the CS providing data relevant to the licensed indication. No data

were presented for the 2D + RBV 24 weeks regimen for people with HCV GT4 with cirrhosis.

One of the main issues with the clinical effectiveness data presented in the CS is the lack of
comparison to relevant comparators listed in the scope, including the current standards of
care for GT1 patients (boceprevir + PeglFN+RBYV and telaprevir + PegIFN+RBV, other than
by historical comparison to telaprevir regimens) and GT4 patients (PeglFN + RBV), as well
as sofosbuvir and simeprevir regimens preliminarily approved for HCV GT1 and GT4
patients by NICE. This means that no robust, randomised comparisons for SVR12 outcomes
from 3D or 2D regimens against the comparators listed in the decision problem are available
to inform the economic model. Although the ERG acknowledges that the SVR rates
associated with 3D and 2D are likely to be high, the ERG considers the evidence presented
in the results section of the clinical effectiveness review may be subject to bias due to the
data being derived from what are essentially observational data (individual trial arms and

subgroups).

7.2 Summary of cost effectiveness issues

The MS includes evidence on the cost-effectiveness of 3D (with or without RBV) and 2D
(with RBV) compared with current standard care in patients infected with either GT1 or GT4
CHC.
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Introduction
SHTAC conducted additional analyses to derive cost effectiveness estimates for non-cirrhotic

and cirrhotic patients (for each HCV genotype and genotype subgroup) following discussions
at the pre-meeting teleconference on 18" March. The additional analyses have been
conducted using the company model and have applied the company’s base case

assumptions, unless otherwise stated.

The first table in each section of this report repeats the analyses presented in the company
base case (Table 1 reports the base case for GT1, treatment-naive, IFN-eligible patients,
Table 7 reports the base case for GT1, treatment-experienced, IFN-eligible patients and
Table 13 reports the base case for GT4, treatment-naive, IFN-eligible patients and treatment-
experienced, IFN-eligible patients). Subsequent tables in each section report cost
effectiveness results for each patient population for non-cirrhotic and cirrhotic patients
separately and, in the case of GT1 patients, by genotype sub-group and by cirrhosis status.
Treatments listed in all the tables are ranked in terms of increasing cost.

A column has been added to the right of each table which shows a plot of incremental costs
and QALYs which is intended to clarify which comparators are included in the incremental
analysis and to clearly indicate where relevant comparators have been excluded due to
extended dominance. The abbreviations used in the figures are as follows:

PR = PeglFN+RBYV;

BOC = Boceprevir+ PeglFN+RBV;

TEL = Telaprevir+PeglFN+RBV;

SOF = Sofosbuvir+PeglFN+RBV;

3D£RBV = (Ombitasvir/paritaprevir/ritonavir with dasabuvir) with or without ribavirin

2D+RBV = Ombitasvir/paritaprevir/ritonavir with ribavirin





Section 1: Genotype 1, treatment-naive, interferon-eligible patients

As indicated in the Introduction, Table 1 repeats the base case analysis for GT1 patients in
the CS, which includes a combined population of non-cirrhotic and cirrhotic (10% cirrhotic)
GTla and GT1b (68.8% GT1a) patients. Table 2 and Table 3 report cost effectiveness results,
calculated by the ERG, from the company model for non-cirrhotic and cirrhotic patients
separately. Total costs are higher for cirrhotic patients than for non-cirrhotic patients due to a
higher proportion of the cirrhotic cohort progressing to more advanced liver disease. For
example, the model estimates that for a cohort of cirrhotic patients, treated with 3D, 14% will
develop decompensated disease and 37% will develop hepatocellular carcinoma. The
equivalent values for non-cirrhotic patients are 5% and 2%, respectively. For a cohort of
cirrhotic patients, treated with PegIlFN+RBV, the model estimates 46% will develop
decompensated disease and 31% will develop hepatocellular carcinoma, while the equivalent
values for non-cirrhotic patients are 16% and 7%, respectively. These differences in
progression to advanced liver disease between cirrhotic and non-cirrhotic patients translate to
health state costs which are £20,950 for GT1 cirrhotic patients treated with 3D, compared
with £4,131 for non-cirrhotic patients, and £36,042 for GT1 cirrhotic patients treated with
PeglFN+RBYV, compared with £12,151 for non-cirrhotic patients.

Total QALYs estimated in cohorts of cirrhotic patients are lower than for cohorts of non-
cirrhotic patients. However the QALY gains (incremental QALYs) modelled for anti-viral
treatment are generally greater for cirrhotic patients than for non-cirrhotic patients, since a
greater proportion of patients who do not achieve SVR would be expected to progress to

advanced liver disease.

Treatment costs for GT1a HCV cirrhotic patients treated with 3D+RBYV are also higher since
treatment duration for these patients with is 24, rather than 12 weeks. For patients with GT1a
HCV estimated treatment costs with 3D+RBYV in the model increase from £35,607 for non-
cirrhotic patients, to £69,900 for cirrhotic patients. Non-cirrhotic patients are treated with 3D,
while all other GT1 patients receive 3D in combination with ribavirin. Treatment costs for

other regimens do not vary by cirrhosis status.

All comparators to 3D+RBV, other than PeglFN+RBV, are excluded (by dominance or
extended dominance) from the incremental analysis for the combined population of GT1
patients, including both cirrhotic and non-cirrhotic patients and when including only non-
cirrhotic patients. However, Sofosbuvir+PegIlFN+RBYV is included in the analysis for cirrhotic
patients (see Table 2). The ICER for cirrhotic GT1 patients is less favourable than for non-

cirrhotic patients.





The incremental analysis for GT1a patients mirrors the results shown for the combined
population of GT1 patients. The ICER for cirrhotic patients treated with 3D+RBV (compared
with Sofosbuvir +PeglFN+RBV) is less favourable than for non-cirrhotic patients (3D+RBV
compared with PeglFN+RBV), see Table 4. This reflects the higher treatment cost for
3D+RBYV in GT1la patients with cirrhosis, resulting from their longer duration of treatment. In
contrast, for GT1b patients the ICER for cirrhotic patients is more favourable than for non-
cirrhotic patients. Incremental costs (relative to PegIFN+RBV) are lower and QALY gains are
higher for cirrhotic GT1b patients treated with 3D+RBV than for non-cirrhotic patients treated
with 3D alone, see Table 6.





Table 1 GT1, treatment-naive, IFN-eligible patients, all fibrosis stages

Genotype 1 (68.8% GT1a), treatment-naive, interferon-eligible, all stages of
fibrosis (mild, moderate and compensated cirrhosis)

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) | QALY | QALY gained)

PegIFN+RBV 22872 | 13.72 NA
Boceprevirt 32,147 | 1422 | 9275 | 050
PeglFN+RBV ' ' ! ) Extended
Telaprevir+ dominance
PegIFN+RBV 35,887 14.55 13,014 0.83
3D+RBV 2 43,624 15.21 20,752 1.50 13,864
Sofosbuvir+ :
PegIFN+RBY 44 337 15.01 713 -0.21 Dominated
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Table 2 GT1, treatment-naive, IFN-eligible patients, by cirrhosis status

Genotype 1 (68.8% GT1a), treatment-naive,interferon-eligible, non-cirrhotic)

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) | QALY | QALY gained)
PeglFN+RBV 20,483 14.33 NA
Boceprevir+ 20,404 | 14.90 | 8921 | 0.57
Telaprevir+ dominance
PegIFN+RBV 33,748 | 15.16 | 13,265 0.82
3D+RBV 39,556 | 15.77 | 19,073 1.43 13,306
Sofosbuvir+ .
PegIFN+RBV 42,400 | 15.59 2,843 -0.17 Dominated
Genotype 1 (68.8% GT1a), treatment-naive, interferon-eligible, cirrhotic)
Total Incremental ICER (£ per
Cost (£) | QALY |Cost (£) | QALY | QALY gained)
PeglFN+RBV 44,374 8.18 NA
Telaprevir+ Extended
PeglFN+RBV 55,132 9.11 10,757 0.93 dominance
Boceprevir+ :
PegIFN+RBV 56,827 8.13 12,453 | -0.04 Dominated
Sofosbuvir+
PeglFN+RBV 61,777 9.73 17,402 1.56 11,182
3D+RBV 80,238 | 10.24 | 18,461 0.51 36,139

Incremental QALYs
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Genotype 1a, treatment-naive, interferon-eligible patients

Table 3 GTla, treatment-naive, IFN-eligible patients, all fibrosis stages

Genotype 1a, treatment-naive, interferon-eligible, all stages of fibrosis (mild,
moderate and compensated cirrhosis)

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£)| QALY | QALY gained)

PeglFN+RBV 23,305 | 13.64 NA
Boceprevir+ 32,905 | 14.09 | 9601 | 045
PeglFN+RBV ! ' ’ '
Telaprevir+ Extended
PogIFN+RBV 36,378 | 14.47 | 13,073 | 0.82 dominance
Sofosbuvir+
PegIEN+REY 44064 | 15.06 | 20,760 | 1.41
3D+RBV 45110 | 15.18 | 21,805 | 1.54 14,199
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Table 4 GTla, treatment-naive, IFN-eligible patients, by cirrhosis status

Genotype 1a, treatment-naive, interferon-eligible, non-cirrhotic

-eligible, cirrhotic

Total Incremental ICER (£ per
Cost (£) | QALY |Cost (£) | QALY | QALY gained)

PeglFN+RBV 20,888 14.26 NA
Boceprevir+
PeglFN+RBV 30,114 14.77 9,226 0.51 Extended
Telaprevir+ dominance
PegIFN+RBV 34,208 15.07 13,320 0.81
3D+RBV 39,955 15.73 19,067 1.47 12,949
Sofosbuvir+ .
PegIFN+RBV 42,144 | 15.64 2,189 -0.09 Dominated

Total Incremental ICER (£ per
Cost (£) | QALY |Cost (£) | QALY | QALY gained)

PeglFN+RBV 45,057 8.08 NA
Telaprevir+ Extended
PegIFN+RBY 55,907 9.00 10,850 0.92 dominance
Boceprevir+ .
PegIFN+RBV 58,024 7.97 12,967 -0.11 Dominated
Sofosbuvir+
PegIFN+RBY 61,347 9.79 16,290 1.70 9,555
3D+RBV 91,507 | 10.19 | 30,161 0.40 75,360

Incremental QALYs
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Genotype 1b, treatment-naive, interferon-eligible patients

Table 5 GT1b, treatment-naive, IFN-eligible patients, all fibrosis stages

Genotype 1b, treatment-naive, interferon-eligible, all stages of fibrosis (mild,
moderate and compensated cirrhosis)

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£)| QALY | QALY gained)

PeglFN+RBV 22,190 | 13.84 NA
Boceprevir+ 31,832 | 14.28 | 9,642 | 0.44
PeglFN+RBV ’ : ’ ' Extended
Telaprevir+ dominance
PegIEN+RBY 35,210 14.67 13,020 0.83
3D+RBV 2 40,348 15.29 18,159 1.46 12,453
Sofosbuvir+ .
PegIFN+RBV 45,516 14.80 5,168 -0.49 Dominated

Incremental QALY's
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Table 6 GT1b, treatment-naive, IFN-eligible patients, by cirrhosis status

Genotype 1b, treatment-naive, interferon-eligible, non-cirrhotic

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) | QALY | QALY gained)

PeglFN+RBV 19,844 14.45 NA
Boceprevir+
PegIFN+RBY 29,110 | 14.95 9,265 0.50 Extended
Telaprevir+ dominance
PegIFN+RBY 33,115 | 15.27 | 13,271 0.82
3D 38,677 | 15.84 | 18,833 1.39 13,515
Sofosbuvir+ .
PegIFN+RBY 43,503 | 15.39 4,826 -0.45 Dominated
Genotype 1b, treatment-naive, interferon-eligible, cirrhotic

Total Incremental ICER (£ per

Cost (E) | QALY | Cost(£) | QALY | QALY gained)

PeglFN+RBV 43,298 8.32
Telaprevir+ Extended
PeglFN+RBV 54,065 925 10,766 0.93 dominance
3D+RBV 55,388 | 10.36 | 12,090 2.04 5,924
Boceprevir+ .
PegIFN+RBY 56,331 8.20 943 -2.16 Dominated
Sofosbuvir+ .
PegIFN+RBY 63,636 9.48 8,248 -0.88 Dominated
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Section 2: Genotype 1, treatment-experienced, interferon-eligible patients

PeglFN+RBV and Telaprevir+PeglFN+RBV were the only comparators included in the
company model for GT1 treatment-experienced, interferon-eligible patients. The cost

effectiveness results for this population are similar to those for GT1 treatment-naive patients.

For the combined population of GT1a and GT1b (68.8% GT1a) patients, presented in the
company base case, the ICER is less favourable for cirrhotic patients compared with non-
cirrhotic patients (see Table 8). The incremental analysis for GT1 cirrhotic patients includes
Telaprevir+PeglFN+RBV. This result is primarily due to the increased 3D+RBV treatment
costs for GT1a patients with cirrhosis.

For treatment-experienced GT1a patients with cirrhosis incremental cost with 3D+RBV is
approximately two and a half times the incremental cost for non-cirrhotic patients (see Table
10), reflecting the increased treatment duration for this group of patients. While the QALY
gain for cirrhotic patients is also higher than for non-cirrhotic patients, it has not increased in
proportion with the increased incremental cost, resulting in a less favourable ICER for
cirrhotic patients compared with non-cirrhotic patients. In contrast, for GT1b patients the
ICER for cirrhotic patients is more favourable than for non-cirrhotic patients (see Table 12).
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Table 7 GT1, treatment-experienced, IFN-eligible patients, all fibrosis stages

Genotype 1 (68.8% GT1a), treatment-experienced, interferon-eligible, all

stages of fibrosis (mild, moderate and compensated cirrhosis)

Total Incremental ICER (£ per
Cost (£) | QALY |Cost (£) | QALY | QALY gained)
PeglFN+RBV 30,128 | 11.07 NA
Telaprevir+ Extended
PegIFN+RBV 42,646 | 12.10 | 12,518 1.04 dominance
3D+RBV 51,882 13.19 21,754 2.12 10,258
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Table 8 GT1, treatment-experienced, IFN-eligible patients, by cirrhosis status

Genotype 1 (68.8% GT1a), treatment-experienced, interferon-eligible, non-

cirrhotic
Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) | QALY | QALY gained)
PeglFN+RBV 22,432 | 12.82 NA
Telaprevir+ Extended
PegIEN+RBY 35,402 | 13.90 | 12,970 1.07 dominance
3D+*RBV 39,173 | 14.78 | 16,741 1.95 8,581

Genotype 1 (68.8% GT1a), treatment-experienced, interferon-eligible

cirrhotic
Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) \ QALY | QALY gained)
PeglFN+RBV 46,482 7.33 NA
Telaprevir+
PegIFN+RBV 58,040 8.29 11,557 0.96 12,071
3D+RBV 78,890 9.81 32,407 2.48 13,060
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Genotype 1a, treatment-experienced, interferon-eligible patients

Table 9 GTla, treatment-experienced, IFN-eligible patients, all fibrosis stages

Genotype 1a treatment-experienced, interferon-eligible, all stages of fibrosis
(mild, moderate and compensated cirrhosis)

Total Incremental ICER (£ per
Cost (£) | QALY |Cost(£) | QALY | QALY gained)
PeglFN+RBV 29,458 | 11.16 NA
Telaprevir+ Extended
PegIFN+RBV 43,559 | 11.96 | 14,101 0.80 dominance
3D+RBV 55,552 | 13.17 | 26,093 2.01 12,978
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Table 10 GTla, treatment-experienced, IFN-eligible patients, by cirrhosis status

Genotype 1a treatment-experienced, interferon-eligible, non-cirrhotic

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) | QALY | QALY gained)
PeglFN+RBV 21,907 | 12.91 NA
Telaprevir+ Extended
PegIEN+RBY 36,138 | 13.77 | 14,231 0.86 dominance
3D+RBV 39,524 | 14.74 | 17,617 1.84 9,589

Genotype 1a, treatment-experienced, interferon-eligible cirrhotic

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) \ QALY | QALY gained)
PeglFN+RBV 45,505 7.45 NA
Telaprevir+ Extended
PeglFN+RBV 59,328 8.13 13,823 0.68 dominance
3D+RBV 89,610 9.83 44,105 2.38 18,539

Incremental QALYs
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Genotype 1b, treatment-experienced, interferon-eligible patients

Table 11 GT1b, treatment-experienced, IFN-eligible patients, all fibrosis stages

Genotype 1b treatment-experienced, interferon-eligible, all stages of fibrosis
(mild, moderate and compensated cirrhosis)

Total Incremental ICER (£ per
Cost (£) | QALY |Cost(£) | QALY | QALY gained)
PeglFN+RBV 30,738 10.98 NA
Telaprevir+ Extended
PegIFN+RBV 41,579 12.26 10,841 1.28 dominance
3DxRBV 43,790 | 13.22 | 13,052 2.24 5,828
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Table 12 GT1b, treatment-experienced, IFN-eligible patients, by cirrhosis status

Genotype 1b, treatment-experienced, interferon-eligible, non-cirrhotic

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) | QALY | QALY gained)
PeglFN+RBV 22,909 | 12.75 NA
Telaprevir+ Extended
PegIEN+RBY 34,542 | 14.04 | 11,633 1.29 dominance
3D 38,398 | 14.84 | 15,489 2.09 7,401

Genotype 1b, treatment-experienced, interferon-eligible cirrhotic

Total Incremental ICER (£ per
Cost (£) | QALY | Cost (£) \ QALY | QALY gained)
PeglFN+RBV 47,375 7.22 NA
Telaprevir+ Extended
PeglFN+RBV 56,534 8.47 9,159 1.25 dominance
3D+RBV 55,249 9.77 7,874 2.55 3,087

Incremental QALYs
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Section 3: Genotype 4, interferon-eligible patients
Fewer comparators were included in the company model for GT4 patients. These were

limited to PeglFN+RBYV for treatment-naive patients (and sofosbuvir+PeglFN+RBYV for non-
cirrhotic treatment-naive patients) and best supportive care for other patient groups. The
company submission only presented analyses for non-cirrhotic patients due to a lack of
efficacy evidence for GT4 cirrhotic patients. We have included cost effectiveness estimates
for GT4 cirrhotic patients using efficacy data for 24 weeks of treatment with 2D in GT1b HCV
patients. These data were not reported in the CS but are discussed in the European Public
Assessment Report (EPAR) for ombitasvir /paritaprevir /ritonavir, which noted a similarity of
in vitro effect of 2D on GT1b and GT4 HCV (discussed in the NICE pre-meeting briefing for
this appraisal). The SVR used for this population was 0.97 for both treatment-naive and

treatment-experienced patients.

Table 13 reports the results from the company model for non-cirrhotic GT4 patients (also
reported in the CS). Table 14 reports ICERSs for cirrhotic GT4 patients treated with 2D+RBV.
GT4 patients with cirrhosis are treated for 24 weeks with 2D+RBV which results in less
favourable ICERs for this group of patients compared with non-cirrhotic GT4 patients, who

are treated for 12 weeks.
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Table 13 GT4, non-cirrhotic, IFN-eligible patients

Genotype 4 treatment-naive, interferon-eligible, non-cirrhotic patients

Total Incremental ICER
Cost (£) QALY Cost(f) | QALY (£ per QALY gained)
PeglFN+RBV 19,286 15.00 NA
2D+RBV (12 weeks) 36,490 15.84 17,204 0.85 20,351
Sofosbuvir+PegIlFN+RBV 41,237 15.81 21,951 0.81 Dominated
Genotype 4 treatment-experienced, interferon-eligible, non-cirrhotic patients
Total Incremental ICER
Cost (£) QALY Cost(f) | QALY (£ per QALY gained)
Best supportive care® 16,186 12.58 NA
2D+RBV (12 weeks) 36,536 14.84 20,350 2.27 8,977

% The model is set up to allow a comparison with best supportive care (termed “no treatment” in the model) which has an assumed SVR of zero.
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Table 14 GT4, cirrhotic, IFN-eligible patients

Genotype 4 treatment-naive, interferon-eligible, cirrhotic patients

Total Incremental ICER
Cost (£) QALY Cost(f) | QALY (£ per QALY gained)
PeglFN+RBV? 40,613 9.01 NA
Best supportive care” 42,809 7.23 2,196 -1.78 Dominated
2D+RBV (24 weeks)® 86,646 10.27 46,032 1.26 36,472
Genotype 4 treatment-experienced, interferon-eligible, cirrhotic patients
Total Incremental ICER
Cost (£) QALY Cost(f) | QALY (£ per QALY gained)
Best supportive care® 41,370 7.03 NA
2D+RBV (24 weeks)° 85,502 9.82 44,132 2.78 15,868

% SVR for PeglFN+RBYV in GT4 patients with cirrhosis in the model is 60% - no source is reported for this SVR. The ERG notes that the overall SVR for the study reported by
Kamal and colleagues1 was 59.9% and assumes this may be the source used. The study does not report SVR by stage of fibrosis, or for cirrhotic and non-cirrhotic patients
separately. It is also not clear what proportion of patients in the study had developed cirrhosis — the study only reports the median and range of fibrosis scores (median = 1,

range (0-4)).

The model is set up to allow a comparison with best supportive care (termed “no treatment” in the model) which has an assumed SVR of zero.
¢ SVR for 2D+RBV (24 weeks) assumed to be 97% (reported for 2D 24 weeks for GT1b HCV) — based on similarity of in vitro effect of 2D on GT1b and GT4 HCV noted in the
EPAR for ombitasvir /paritaprevir /ritonavir (referenced in the NICE pre-meeting briefing for this appraisal). The SVR for GT1b patients was estimated in a study including both
treatment-naive and treatment-experienced patients (separate SVR by treatment experience was not reported in EPAR)

Reference List

(1) Kamal SM, Ahmed A, Mahmoud S, Nabegh L, El Gohary I, Osaban | et al. Enhanced efficacy of pegylated interferon alpha-2a over pegylated interferon
and ribavirin in chronic hepatitis C genotype 4: A randomized trial and quality of life analysis. Liver International 2011; 31(3):401-411.
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Ombitasvir/paritaprevir/ritonavir with or without dasabuvir
for treating chronic hepatitis C [ID731]

Specification of further work following the Appraisal Committee meeting on
1 April 2015

The Committee recommends that NICE requests further analyses from the
company for ombitasvir/paritaprevir/ritonavir with or without dasabuvir for treating
adults with genotypes 1a, 1b and 4 to be made available for the next Appraisal

Committee meeting, as follows:

e Revised incremental cost-effectiveness analyses for the different regimens of
ombitasvir/paritaprevir/ritonavir with or without dasabuvir (3D or 2D)
presented separately for people with and without cirrhosis, and by treatment
history. The analyses should incorporate the following:

e The patient populations, treatment regimens and treatment durations

specified in the summary of product characteristics table 1.

e Comparison with all NICE recommended comparators (including
simeprevir in combination with peginterferon plus ribavirin) using
appropriate treatment durations based on the respective summaries of
product characteristics specifications.

e Provide a scenario analysis, using a utility increment for sustained virological
response (SVR) over the baseline utility values, estimated from the difference
between pooled EQ-5D values collected at base-line and at 12 week post

treatment time point in people who achieved SVR from the trials.

e Provide a scenario analysis using alternative health state utility values based
on the EQ-5D data from the trials (the health state values used in the

company’s scenario 20 [table 127, HSU scenario 2, page 393]).

e Confirm the marketing position of AbbVie relating to 12 weeks’ treatment in

people with genotype 1a chronic hepatitis C with cirrhosis and provide
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justification for a 12 week treatment regimen in this population, with reference
to the marketing authorisation/summary of product characteristics. Comment
whether a 12 week treatment with 2D plus ribavirin would be an option for
some patients with genotype 4 chronic hepatitis C with cirrhosis as well.
Please also provide the relevant details from the clinical guideline (published
in March/April 2015) referred to in the Committee discussion that has made
recommendations relating to the use/duration of 3D plus ribavirin and 2D plus
ribavirin for these populations.

e Using appropriate SVR rates (for the 12 week regimen or 24 week regimen)
from the TURQUOISE Il trial, provide subgroup analyses to explore the effect

on the incremental cost-effectiveness ratios (ICERS) of the following:

e 12 week treatment duration of 3D plus ribavirin for people with

treatment naive genotype 1a CHC with compensated cirrhosis.

e 12 week treatment duration of 3D plus ribavirin for treatment
experienced genotype 1la CHC with compensated cirrhosis who have
relapsed after achieving SVR with previous therapy.

e 12 week treatment duration of 3D plus ribavirin for treatment
experienced genotype l1la CHC with compensated cirrhosis who have

achieved a partial response to previous therapy.

e 24 week treatment duration of 3D plus ribavirin for treatment
experienced genotype 1a CHC with compensated cirrhosis who had

not responded to previous therapy (null responders).

e Provide probabilistic sensitivity analyses for each base-case analyses varying
parameters to a meaningful degree around the value used in the base-case,
with the source and rationale for each variation.

e Provide a revised fully executable economic model to check the above

revisions.
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AbbVie's response to the specification for further work following the
Appraisal Committee meeting on 1 April 2015 for
ombitasvir/paritaprevir/ritonavir with or without dasabvuvir for treating
chronic hepatitis C [ID731]

Following a teleconference on the 8" of April 2015, NICE has made a request of AbbVie to
conduct further analyses for ombitasvir/paritaprevir/ritonavir with or without dasabuvir for
treating adults with genotypes 1la, 1b and 4 to be made available for the next Appraisal
Committee meeting on the 6™ of May 2015. AbbVie welcomes the opportunity to re-engage
NICE and is pleased to be able to provide results for the additional work requested by the NICE
technical team (see below in this document). We also appreciate the opportunity to discuss
these results during the Committee Meeting on the 6™ of May. In addition to this report, we
submit a revised, fully executable version of the excel model. In summary, all the new analyses
requested by NICE have been included on separate sheets within the model to ease the
navigation and review (please see purple tabs in the model):

e Sheet “Basecase - Incremental Analysis”: This sheet details the base case results in a similar
fashion as before (i.e., incremental analysis). The only difference is that we now display the
results for a) Any Fibrosis Stage, b) Non-Cirrhotics Only, and c) Cirrhotics only. In addition,
we now include the additional requested comparators (e.g., SOF+PR in treatment-
experienced, SMV+PR in null and partial responders).

e Sheet “SA - AbbVie UK Crosswalk”: This sheet details the results of our old scenario 20 on
the trial-based utilities but with the format of the base case tables (i.e, incremental analysis
— dominance/extended dominance) and with the new data included (see 1st bullet).

e Sheet “SA - Pooled Increment on SVR”: This sheet details the results of the newly requested
utility scenario using the base case utilities, except for the recovered health states where we
apply a pooled increment of +- (see cells 0157-0167 on the InputsOutputs sheet for
the health utilities under this scenario). Similar to above, the results are displayed with the
format of the base case tables (i.e, incremental analysis — dominance/extended dominance)
and with the new data (see 1st bullet).

e Sheet “SA - AbbVie Duration in GTla CC”: This sheet details the results of the newly
requested scenario where only GT1la compensated cirrhotic patients Null Responders are to
be treated with 24 weeks (see cells F65 and L64-L66 on the InputsOutputs sheet for the
parameters that allow a change of the duration between 12 and 24 weeks in GTla
compensated cirrhotic patients). The format of these tables is in the original format of our
scenario analyses (no mention of dominance/extended dominance but we compare the
pairwise ICERs vs. PR against the ICERs in the base case and report the difference).

e A new sheet has also been added (“SA - SVR from Janssen MTC”) which details the results of
a scenario where we use alternative SVR data for telaprevir + peglFN-RBV,
boceprevir+peglFN-RBV and simeprevir+peglFN-RBV coming from the ERG’s adaptation of
Janssen’s MTC.





Further analyses requested by NICE technical team:

1) Provide revised incremental cost-effectiveness analyses for the different regimens of
ombitasvir/paritaprevir/ritonavir with or without dasabuvir (3D or 2D) presented separately
for people with and without cirrhosis, and by treatment history. The analyses should
incorporate the following:

e The patient populations, treatment regimens and treatment durations specified in the
summary of product characteristics table 1.

e Comparison with all NICE recommended comparators (including simeprevir in
combination with peginterferon plus ribavirin) using appropriate treatment durations
based on the respective summaries of product characteristics specifications.

As already highlighted in our submission, no trials were conducted with sofosbuvir + PR in
treatment-experienced, genotype 1 patients. Therefore our original submission did not
include sofosbuvir + PR as the comparator for 3D in treatment-experienced patients.
However, given this regimen has recently been recommended by NICE for this group of
patients, and in response to the request from NICE above, AbbVie developed a way to
model it. Below we outline a bullet pointed summary of assumptions we have had to make
to allow this regimen to be modelled for the GT1 treatment-experienced patients as well as
GT4 treatment-naive patients with cirrhosis.

At the time of our submission, AbbVie would have also liked to include simeprevir + PeglFN
+ RBV as a comparator for GT1 patients, given that the preliminary recommendations from
NICE recommended simeprevir + PeglFN + RBV for HCV GT1. However, the license for
simeprevir states that GT1a HCV patients with Q80K positive polymorphism should consider
alternative therapy. Having analysed the manufacturer’s submission (MS) and the ERG
report for simeprevir, AbbVie could only find data stratified by fibrosis status for the ITT
population (Table 17, page 51 of MS), and not for patients who are Q80K negative. AbbVie’s
economic model requires that data are stratified by fibrosis status. This is because it is well
documented that fibrosis status, especially cirrhosis, effects the probability of achieving an
SVR for the PeglFN containing regimens, and therefore an overall SVR estimate may over-
or underestimate a regimen depending on the percentage of cirrhotic patients included at
baseline — particularly in analyses where there has been no adjustment for the presence of
cirrhosis or other known prognostic factors affecting response.

However, given NICE requested the inclusion of simeprevir + peglFN + RBV as a comparator
for GT1 patient populations, simeprevir has been incorporated into AbbVie’s economic
model treatment library based on data for the GT1 ITT patient population, as this was
deemed to be the most appropriate available data. In a summary, pooled ITT data from
QUEST-1 and QUEST-2 trials were used as the basis for the clinical effectiveness presented
for GT1, GT1a and GT1b treatment-naive patients (all fibrosis stages). It must be noted that
the manufacturer of simeprevir used different definitions of mild and moderate fibrosis to
AbbVie, namely, mild fibrosis was defined as no or minimal and portal fibrosis (FO-F2),
whereas moderate fibrosis corresponds to the bridging fibrosis group only (F3). QUEST-1
and QUEST-2 trials did not report patients with Metavir F2 score in a way that permitted
consolidation of this group within the moderate health state (consistent with AbbVie’s
model structure). Therefore, we use simeprevir’s SVR rates for mild and moderate patients
as defined by Janssen. Alongside the inclusion of the ITT population, this is a further the
limitation of the analysis.



https://www.medicines.org.uk/emc/medicine/29784

https://www.medicines.org.uk/emc/medicine/29784



A detailed description of the data and all the sources used to model GT1 treatment-
experienced patients and GT4 naive and experienced patients respectively is available
within the cost-effectiveness model (please see SMV + PR Inputs tab).

As mentioned in the introduction, AbbVie also conducted a scenario analysis using
alternative SVR rates for simeprevir + peglFN + RBV, telaprevir + peglFN + RBV and
boceprevir + peglFN + RBV in GT1, treatment-naive patients based on the mixed treatment
comparison (MTC) reported in the CS for simeprevir and further exploratory work
undertaken by the ERG using the output of this MTC to derive adjusted estimates of relative
effectiveness for the said regimens (see table 35 of the ERG report for
ombitasvir/paritaprevir/ritonavir with or without dasabuvir for treating chronic hepatitis C).
The ERG has estimated fibrosis-stage specific SVRs for simeprevir + PeglFN + RBV, telaprevir
+ PeglFN + RBV and boceprevir + peglFN + RBV using the stratified PeglFN + RBV SVRs from
the ADVANCE trial (as reported in the AbbVie’s model) and the odds ratio for each regimen
relative to PegIFN+RBV (reported in Table 85 of simeprevir MS). Given that the SVRs were
reported only for GT1 patients overall, rather than for subgenotypes (GTla and GT1b),
AbbVie limited this scenario analysis to GT1 patients only — all fibrosis stages, non-cirrhotic
and cirrhotic patients.

However, as explained within AbbVie's original submission and response to the clarification
questions (and acknowledged by the ERG), the results of this exploratory MTC should be
regarded with caution because: 1) they are based on limited trial evidence, 2) the SVRs
generated through this analyses have used odds ratios derived using the overall SVR rates
reported for the trials which have not been adjusted for different proportions of patients
with GT1a or GT1b subgenotypes or different fibrosis stage. As a consequence, the SVR
rates for the comparators, particularly for the cirrhotic patient population, have been
significantly over-estimated.

Summary of inclusion of new data for SOF+PR in UK model

The following data for SOF+PR was added to the model:

e Naive GT4 cirrhotics

e Null Responders GT1, GT1a, GT1b, GT4 in non- cirrhotics and cirrhotics

e Partial Responders GT1, GT1la, GT1b, GT4 in non- cirrhotics and cirrhotics
e Prior Relapsers GT1, GT1a, GT1lb, GT4 in non- cirrhotics and cirrhotics

Assumptions for SVRs

e Naive GT4 cirrhotics

Because of the very low sample size of naive GT4 cirrhotic patients in Neutrino trial (only
one GT4 patient with cirrhosis participated in the trial and did not achieve an SVR), we
extrapolate the data from naive GT1 cirrhotic patients instead (note: assumed SVR for GT4
patients with cirrhosis is 80.8%).

o Null Responders, Partial Responders, and Prior Relapsers - GT1 — Non Cirrhotics
No trial has been conducted in treatment experienced GT1 patients, so no trial data are

available. Based on the data presented in the manufacturer’s submission for
sofosbuvir/ledipasvir, and using the same assumptions made by the manufacturer of





sofosbuvir/ledipasvir for GT1, treatment-experienced patients, we assume an SVR rate of
74% for null and partial responders as well as prior relapsers. Because the model requires
the ‘n’ (humber achieving SVR) and ‘N’ (total number of subjects) to be established, we will
assume the N to be the same as in GT1 naive non-cirrhotics and thus, n will be equal to N *
SVR.

o Null Responders, Partial Responders, and Prior Relapsers - GT1a, GT1b, and GT4 — Non
Cirrhotics

Because of the lack of available data, GT1a, GT1b, and GT4 will all be assumed to be equal to
GT1.

o Null Responders, Partial Responders, and Prior Relapsers - GT1 - Cirrhotics

No trial data available. The manufacturer’s submission for sofosbuvir/ledipasvir assumes an
SVR rate of 74% for treatment-experienced GT1 cirrhotic patients (the same SVR as for the
non-cirrhotic patients). However, AbbVie disagrees with applying the same SVR rate for non-
cirrhotic and cirrhotic patients given a significant drop in SVR rate observed between non-
cirrhotic and cirrhotic GT1 patients in the Neutrino trial. Thus, following the same logic, the
74% SVR will be adjusted based on the decrement observed between non-cirrhotic and
cirrhotic naive GT1 patients (i.e., 74% * 80.8%/91.7% = 65.2%). Again, because the model
requires the n and N numbers, we will assume the N to be the same as in GT1 naive cirrhotic
patients and thus, n will be equal to N * SVR.

e Null Responders, Partial Responders, and Prior Relapsers - GTla, GT1lb, and GT4 -
Cirrhotics

Same assumption, i.e., GT1a, GT1b, and GT4 will all be assumed to be equal to GT1.

Assumptions for Duration of therapy

For each of the subgroups above, we will assume duration to be the same as the Neutrino
trial which recruited patients not previously treated with HCV genotype 1, 4, 5, and 6.

Because 1) the Neutrino trial did not present the duration stratified by genotype/sub-
genotype and by cirrhosis status and 2) there is no trial data in treatment-experienced
patients, AbbVie believes this is a reasonable assumption.

Assumptions for Disutility and Rate of Adverse Events

For each of the subgroup above, we will assume disutility and rate of AEs to be the same as
the Neutrino trial.

Justification is the same as for duration.
Revised base case results for GT1, GTla, GT1lb, GT4 treatment naive and experienced, interferon-

eligible patients, any fibrosis stage, non-cirrhotic and cirrhotic patients are summarised below
across Table 1- Table 24.





Table 1: Genotype 1 treatment-naive interferon eligible patients — Any fibrosis stage
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £22,872 19.68 13.72 NA NA NA NA NA
PR + Boceprevir £32,147 19.94 14.22 £9,275 0.26 0.50 £18,366 Extended dominance
PR + Telaprevir £35,887 20.16 14.55 £13,014 0.48 0.83 £15,602 Extended dominance
Simeprevir + PR £36,934 20.17 14.62 £14,062 0.49 0.90 £15,595 Extended dominance
AbbVie regimen £43,624 20.59 15.21 £20,752 0.91 1.50 £13,864 £13,864
Sofosbuvir + PR £44,337 20.46 15.01 £21,465 0.78 1.29 £16,618 Dominated

Table 2: Genotype 1 treatment-naive interferon eligible patients — Non-cirrhotic only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs — LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £20,483 20.22 14.33 NA NA NA NA NA
PR + Boceprevir £29,404 20.51 14.90 £8,921 0.30 0.57 £15,766 Extended dominance
PR + Telaprevir £33,748 20.62 15.16 £13,265 0.40 0.82 £16,110 Extended dominance
Simeprevir + PR £34,736 20.64 15.23 £14,253 0.42 0.90 £15,826 Extended dominance
AbbVie regimen £39,556 20.94 15.77 £19,073 0.72 1.43 £13,306 £13,306
Sofosbuvir + PR £42,400 20.86 15.59 £21,916 0.65 1.26 £17,363 Dominated

Table 3: Genotype 1 treatment-naive interferon eligible patients — Cirrhotic only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs —— LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £44,374 14.87 8.18 NA NA NA NA NA
PR + Telaprevir £55,132 16.03 9.11 £10,757 1.16 0.93 £11,560 Extended dominance
Simeprevir + PR £56,721 15.97 9.09 £12,346 1.10 0.91 £13,537 Extended dominance
PR + Boceprevir £56,827 14.79 8.13 £12,453 -0.08 -0.04 -£289,717 Dominated
Sofosbuvir + PR £61,777 16.80 9.73 £17,402 1.92 1.56 £11,182 £11,182






AbbVie regimen £80,238 17.43 10.24 £35,864 2.55 2.07 £17,350 £36,139

Table 4: Genotype 1a treatment-naive interferon eligible patients — Any fibrosis stage

Regimen Total costs, £ Total LYG Total QALYs Inccrct)esTsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £23,305 19.63 13.64 NA NA NA NA NA
PR + Boceprevir £32,905 19.86 14.09 £9,601 0.22 0.45 £21,411 Extended dominance
PR + Telaprevir £36,378 20.10 14.47 £13,073 0.47 0.82 £15,865 Extended dominance
Simeprevir + PR £37,639 20.10 14.50 £14,334 0.46 0.85 £16,773 Extended dominance
Sofosbuvir + PR £44,064 20.49 15.06 £20,760 0.85 1.41 £14,680 Extended dominance
AbbVie regimen £45,110 20.57 15.18 £21,805 0.93 1.54 £14,199 £14,199

Table 5: Genotype 1a treatment-naive interferon eligible patients - Non-cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £20,888 20.18 14.26 NA NA NA NA NA
PR + Boceprevir £30,114 20.44 14.77 £9,226 0.27 0.51 £18,069 Extended dominance
PR + Telaprevir £34,208 20.57 15.07 £13,320 0.40 0.81 £16,373 Extended dominance
Simeprevir + PR £35,395 20.58 15.11 £14,507 0.40 0.85 £16,976 Extended dominance
AbbVie regimen £39,955 20.92 15.73 £19,067 0.75 1.47 £12,949 £12,949
Sofosbuvir + PR £42,144 20.89 15.64 £21,256 0.71 1.38 £15,383 Dominated

Table 6: Genotype 1a treatment-naive interferon eligible patients - Cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Inccrct)esTsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £45,057 14.76 8.08 NA NA NA NA NA
PR + Telaprevir £55,907 15.90 9.00 £10,850 1.14 0.92 £11,815 Extended dominance
Simeprevir + PR £57,832 15.78 8.94 £12,775 1.02 0.85 £14,944 Extended dominance
PR + Boceprevir £58,024 14.58 7.97 £12,967 -0.17 -0.11 -£116,181 Dominated






Sofosbuvir + PR £61,347 16.87 9.79 £16,290 2.11 1.70 £9,555 £9,555
AbbVie regimen £91,507 17.36 10.19 £46,450 2.60 2.11 £22,066 £75,360

Table 7: Genotype 1b treatment-naive interferon eligible patients - Any Fibrosis Stage
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £23,305 19.63 13.64 NA NA NA NA NA
PR + Boceprevir £32,905 19.86 14.09 £9,601 0.22 0.45 £21,411 Extended dominance
PR + Telaprevir £36,378 20.10 14.47 £13,073 0.47 0.82 £15,865 Extended dominance
Simeprevir + PR £37,639 20.10 14.50 £14,334 0.46 0.85 £16,773 Extended dominance
Sofosbuvir + PR £44,064 20.49 15.06 £20,760 0.85 1.41 £14,680 Extended dominance
AbbVie regimen £45,110 20.57 15.18 £21,805 0.93 1.54 £14,199 £14,199

Table 8: Genotype 1b treatment-naive interferon eligible patients - Non-cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs —— LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £19,844 20.28 14.45 NA NA NA NA NA
PR + Boceprevir £29,110 20.54 14.95 £9,265 0.26 0.50 £18,399 Extended dominance
PR + Telaprevir £33,115 20.68 15.27 £13,271 0.40 0.82 £16,135 Extended dominance
Simeprevir + PR £33,972 20.71 15.37 £14,128 0.44 0.92 £15,303 Extended dominance
AbbVie regimen £38,677 20.98 15.84 £18,833 0.70 1.39 £13,515 £13,515
Sofosbuvir + PR £43,503 20.76 15.39 £23,659 0.48 0.95 £24,988 Dominated

Table 9: Genotype 1b treatment-naive interferon eligible patients - Cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental

Peg + Riba (PR) £43,298 15.06 8.32 NA NA NA NA NA
PR + Telaprevir £54,065 16.22 9.25 £10,766 1.16 0.93 £11,584 Extended dominance






AbbVie regimen £55,388 17.58 10.36 £12,090 2.52 2.04 £5,924 £5,924

Simeprevir + PR £55,434 16.19 9.26 £12,136 1.13 0.94 £12,909 Dominated
PR + Boceprevir £56,331 14.87 8.20 £13,033 -0.18 -0.12 -£108,273 Dominated
Sofosbuvir + PR £63,636 16.48 9.48 £20,338 1.42 1.16 £17,468 Dominated

Table 10: Genotype 1 treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs In(;rcc)esr:sr;tal Incr;_e\r(gintal Incg\eﬂ\e(stal !)(;EZ“\:; ICER incremental
Peg + Riba (PR) £30,128 17.13 11.07 NA NA NA NA NA
PR + Telaprevir £42,646 17.92 12.10 £12,518 0.78 1.04 £12,095 Extended dominance
Simeprevir + PR £45,312 17.98 12.25 £15,184 0.84 1.18 £12,816 Extended dominance
Sofosbuvir + PR £50,691 18.17 12.51 £20,564 1.03 1.44 £14,256 Extended dominance
AbbVie regimen £51,882 18.72 13.19 £21,754 1.58 2.12 £10,258 £10,258

Table 11: Genotype 1 treatment-experienced (overall) interferon eligible - Non-cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £22,432 18.76 12.82 NA NA NA NA NA
PR + Telaprevir £35,402 19.33 13.90 £12,970 0.57 1.07 £12,105 Extended dominance
Simeprevir + PR £38,408 19.33 14.02 £15,977 0.57 1.20 £13,361 Extended dominance
AbbVie regimen £39,173 19.68 14.78 £16,741 0.92 1.95 £8,581 £8,581
Sofosbuvir + PR £44,336 19.41 14.22 £21,904 0.65 1.40 £15,692 Dominated

Table 12: Genotype 1 treatment-experienced (overall) interferon eligible - Cirrhotics Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental
costs, £

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER incremental

Peg + Riba (PR)

£46,482

13.68

7.33

NA

NA

NA

NA

NA

PR + Telaprevir

£58,040

14.92

8.29

£11,557

1.24

0.96

£12,071

Extended dominance






Simeprevir + PR £59,982 15.10 8.49 £13,500 1.43 1.16 £11,623 Extended dominance
Sofosbuvir + PR £64,197 15.52 8.87 £17,714 1.84 1.54 £11,492 £11,492
AbbVie regimen £78,890 16.67 9.81 £32,407 3.00 2.48 £13,060 £15,631

Table 13: Genotype 1a treatment-experienced (overall) interferon eligible - Any Fibrosis Stage
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs —— LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £29,458 17.22 11.16 NA NA NA NA NA
PR + Telaprevir £43,559 17.81 11.96 £14,101 0.59 0.80 £17,543 Extended dominance
Simeprevir + PR £47,176 17.76 11.97 £17,718 0.54 0.81 £21,839 Extended dominance
Sofosbuvir + PR £50,691 18.17 12.51 £21,233 0.95 1.35 £15,756 Extended dominance
AbbVie regimen £55,552 18.71 13.17 £26,093 1.50 2.01 £12,978 £12,978

Table 14: Genotype 1a treatment-experienced (overall) interferon eligible - Non-cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs —— LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £21,907 18.81 12.91 NA NA NA NA NA
PR + Telaprevir £36,138 19.27 13.77 £14,231 0.46 0.86 £16,487 Extended dominance
AbbVie regimen £39,524 19.66 14.74 £17,617 0.86 1.84 £9,589 £9,589
Simeprevir + PR £39,911 19.20 13.76 £18,005 0.39 0.86 £21,026 Dominated
Sofosbuvir + PR £44,336 19.41 14.22 £22,429 0.60 1.31 £17,079 Dominated

Table 15: Genotype 1a treatment-experienced (overall) interferon eligible - Cirrhotics Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £45,505 13.83 7.45 NA NA NA NA NA
PR + Telaprevir £59,328 14.72 8.13 £13,823 0.89 0.68 £20,403 Extended dominance

Simeprevir + PR £62,614 14.69 8.17 £17,109 0.86 0.72 £23,905 Extended dominance






Sofosbuvir + PR

£64,197

15.52

8.87

£18,692

1.69

1.42

£13,157

£13,157

AbbVie regimen

£89,610

16.70

9.83

£44,105

2.87

2.38

£18,539

£26,516

Table 16: Genotype 1b treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £30,738 17.06 10.98 NA NA NA NA NA
PR + Telaprevir £41,579 18.04 12.26 £10,841 0.98 1.28 £8,474 Extended dominance
AbbVie regimen £43,790 18.72 13.22 £13,052 1.66 2.24 £5,828 £5,828
Simeprevir + PR £43,918 18.14 12.46 £13,180 1.08 1.48 £8,917 Dominated
Sofosbuvir + PR £50,691 18.17 12.51 £19,953 1.10 1.53 £13,064 Dominated

Table 17: Genotype 1b treatment-experienced (overall) interferon eligible - Non-cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Ini‘:sTs?Ztal Incrlt_e\r(’r;sesntal Inc(r;:rlﬁztal tl)gigliv:é ICER incremental
Peg + Riba (PR) £22,909 18.72 12.75 NA NA NA NA NA
PR + Telaprevir £34,542 19.40 14.04 £11,633 0.68 1.29 £9,008 Extended dominance
Simeprevir + PR £37,285 19.42 14.21 £14,376 0.71 1.46 £9,841 Extended dominance
AbbVie regimen £38,398 19.71 14.84 £15,489 0.99 2.09 £7,401 £7,401
Sofosbuvir + PR £44,336 19.41 14.22 £21,427 0.69 1.47 £14,587 Dominated

Table 18: Genotype 1b treatment-experienced (overall) interferon eligible - Cirrhotic Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental

Incremental
LYGs

Incremental

ICER vs.
baseline

ICER
incremental

costs, £

QALYs

Peg + Riba (PR) £47,375 13.54 7.22 NA NA NA NA NA
AbbVie regimen £55,249 16.62 9.77 £7,874 3.08 2.55 £3,087 £3,087
PR + Telaprevir £56,534 15.15 8.47 £9,159 1.61 1.25 £7,306 Dominated
Simeprevir + PR £58,015 15.41 8.73 £10,640 1.87 151 £7,024 Dominated






Sofosbuvir + PR

£64,197

15.52

8.87

£16,822

1.98

1.65

£10,185

Dominated

Table 19: Genotype 4 treatment-naive interferon eligible patients - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccr;esrrsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £21,940 20.03 14.33 NA NA NA NA NA
Simeprevir + PR £35,869 20.31 14.79 £13,929 0.28 0.46 £30,076 Extended dominance
AbbVie regimen £41,401 20.63 15.29 £19,462 0.60 0.96 £20,234 £20,234
Sofosbuvir + PR £43,291 20.56 15.20 £21,351 0.53 0.87 £24,556 Dominated

Regimen

Total costs, £

Total LYG

Total QALYs

Table 20: Genotype 4 treatment-naive interferon eligible patients - Non-cirrhotic Only

Incremental

costs, £

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER incremental

Peg + Riba (PR) £19,286 20.58 15.00 NA NA NA NA NA
Simeprevir + PR £33,701 20.76 15.40 £14,415 0.19 0.41 £35,386 Extended dominance
AbbVie regimen £36,490 20.98 15.84 £17,204 0.40 0.85 £20,351 £20,351
Sofosbuvir + PR £41,237 20.98 15.81 £21,951 0.40 0.81 £27,135 Dominated

Table 21: Genotype 4 treatment-naive interferon eligible patients - Cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Ini‘:sTs?Ztal Incrlt-e\r(’r;sesntal InchrT_\e(Ztal tluiizliv: é incrIeCnszntaI
Peg + Riba (PR) £45,822 15.06 8.32 NA NA NA NA NA
Simeprevir + PR £55,377 16.22 9.28 £9,555 1.17 0.96 £9,902 £9,902
Sofosbuvir + PR £61,777 16.80 9.73 £15,955 1.74 1.41 £11,280 £14,238
AbbVie regimen £85,602 17.49 10.33 £39,781 2.43 2.01 £19,794 £40,025

Table 22: Genotype 4 treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental

Incremental

Incremental

ICER vs.

ICER incremental






costs, £ LYGs QALYs baseline
No treatment £24,245 16.84 10.80 NA NA NA NA NA
Simeprevir + PR £45,366 18.00 12.38 £21,122 1.17 1.58 £13,393 Extended dominance
Sofosbuvir + PR £50,691 18.17 12.51 £26,447 1.33 1.70 £15,512 Extended dominance
AbbVie regimen £52,199 18.73 13.24 £27,954 1.89 2.43 £11,485 £11,485

Table 23: Genotype 4 treatment-experienced (overall) interferon eligible - Non-cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal InchrT-\e(Ztal kl)iiziv: é incr:ecnfsntal
No treatment £16,186 18.57 12.58 NA NA NA NA NA
AbbVie regimen £36,536 19.71 14.84 £20,350 1.14 2.27 £8,977 £8,977
Simeprevir + PR £37,421 19.48 14.30 £21,236 0.91 1.72 £12,320 Dominated
Sofosbuvir + PR £44,336 19.41 14.22 £28,150 0.84 1.64 £17,132 Dominated

Regimen

Total costs, £

Total LYG

Total QALYs

Table 24: Genotype 4 treatment-experienced (overall) interferon eligible - Cirrhotic Only

Incremental

Incremental

Incremental

ICER vs.

ICER incremental

costs, £ LYGs QALYs baseline
No treatment £41,370 13.16 7.03 NA NA NA NA NA
Simeprevir + PR £62,249 14.87 8.30 £20,879 1.71 1.27 £16,500 Extended dominance
Sofosbuvir + PR £64,197 15.52 8.87 £22,827 2.36 1.84 £12,432 £12,432
AbbVie regimen £85,482 16.66 9.82 £44,112 3.50 2.79 £15,815 £22,331






2)

Table 1 to Table 23 present a summary of the revised base case results requested by NICE,
reflecting populations, treatment-regimen and treatment-durations specified in the
summary of product characteristics for Viekirax and Exviera, table 1 (see tab ‘Basecase -
Incremental Analysis’). In no cases is the AbbVie Regimen dominated; in all cases it is the
QALY maximising treatment. In the GT1 treatment naive overall, GT1 treatment
experienced overall, GT4 treatment naive overall, and GT4 treatment experienced overall,
the AbbVie Regimen is the most-cost-effective option. The AbbVie Regimen is the most-
cost-effective option in all comparisons involving non-cirrhotic patients. In 3 out of 23 base
case comparisons, the AbbVie Regimen was not the most-cost-effective option, including
the list of comparisons below:

e Genotype 1 treatment-naive interferon eligible - Cirrhotic Only: £36,139/QALY
e Genotype 1a treatment-naive interferon eligible - Cirrhotic Only: £75,360/QALY
e Genotype 4 treatment-naive interferon eligible - Cirrhotic Only: £40,025/QALY

In all cases this was in part driven by GT1a and GT4 cirrhotic patients who were assumed to
universally (100%) receive 24 weeks of the AbbVie Regimen. In addition, in the absence of
SVR data for SOF+PR regimen in GT4 treatment-naive cirrhotic patients, AbbVie
extrapolated SVR from GT1 cirrhotic patients and thus applied 80.8% SVR for this group of
patients. As discussed previously in the document, a large uncertainty is associated with
this assumed efficacy estimate given that given that only one treatment-naive GT4 patient
with cirrhosis participated in the Neutrino trial and that patients did not achieve an SVR.

Provide two scenario analyses around utility values, with results presented in a fully
incremental manner for all AbbVie’s treatment regimens (as specified in the summary of
product characteristics table 1) in comparison with all relevant comparators:

e a scenario analysis, using a utility increment for sustained virological response (SVR)
over the baseline utility values (based on Shepherd et al. 2007), estimated from the
difference between pooled EQ-5D values collected at base-line and at 12 week post
treatment time point (PTW12) in people who achieved SVR from the trials;

A pooled ‘utility gain’ associated with the achievement of virologic cure has been estimated
from the EQ-5D-5L responses of patients who achieved SVR across AbbVie’s registration
trials and the updated cost-effectiveness results presented in Table 25— Table 48.

and was applied to the
Shepherd et al. base case utilities for mild, moderate and cirrhosis health states to derive
utilities for the recovered health states. The trial-based utility gain is noticeably lower than
the one reported by Shepherd et al. (0.05), which AbbVie used in its base-case analysis. It
must be noted that the utility gain reported by Shepherd et al. was used in the
comparators’ cost-effectiveness analyses that have recently been appraised and
recommended by NICE (e.g., sofosbuvir+peglFN-RBV and simeprevir+PeglFN-RBV). It is
worthwhile also pointing out that the protocols for all of AbbVie's registration trials
demanded that all PRO Instruments were completed prior to any discussion of adverse
events or any review of laboratory findings, including HCV RNA levels. Therefore, patients
completing EQ-5D-5L questionnaire wouldn’t have been aware of their SVR status at the
time patient reported outcome data were collected. As a result, the psychological and
emotional benefits of achieving cure have not been captured and have therefore resulted in
a likely underestimation of the utility gain associated with SVR12.





Table 25: Genotype 1 treatment-naive interferon eligible patients — Any Fibrosis Stage
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £22,872 19.68 13.40 NA NA NA NA NA
PR + Boceprevir £32,147 19.94 13.76 £9,275 0.26 0.36 £25,486 Extended dominance
PR + Telaprevir £35,887 20.16 14.00 £13,014 0.48 0.60 £21,609 Extended dominance
Simeprevir + PR £36,934 20.17 14.06 £14,062 0.49 0.66 £21,399 Extended dominance
AbbVie regimen £43,624 20.59 14.50 £20,752 0.91 1.11 £18,772 £18,772
Sofosbuvir + PR £44,337 20.46 14.35 £21,465 0.78 0.95 £22,660 Dominated

Table 26: Genotype 1 treatment-naive interferon eligible patients — Non-Cirrhotic only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £20,483 20.22 14.00 NA NA NA NA NA
PR + Boceprevir £29,404 20.51 14.41 £8,921 0.30 0.41 £21,884 Extended dominance
PR + Telaprevir £33,748 20.62 14.59 £13,265 0.40 0.59 £22,651 Extended dominance
Simeprevir + PR £34,736 20.64 14.65 £14,253 0.42 0.65 £22,007 Extended dominance
AbbVie regimen £39,556 20.94 15.04 £19,073 0.72 1.04 £18,297 £18,297
Sofosbuvir + PR £42,400 20.86 14.91 £21,916 0.65 0.91 £24,017 Dominated

Table 27: Genotype 1 treatment-naive interferon eligible patients - Cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £20,483 20.22 14.00 NA NA NA NA NA
PR + Boceprevir £29,404 20.51 14.41 £8,921 0.30 0.41 £21,884 Extended dominance
PR + Telaprevir £33,748 20.62 14.59 £13,265 0.40 0.59 £22,651 Extended dominance
Simeprevir + PR £34,736 20.64 14.65 £14,253 0.42 0.65 £22,007 Extended dominance
AbbVie regimen £39,556 20.94 15.04 £19,073 0.72 1.04 £18,297 £18,297
Sofosbuvir + PR £42,400 20.86 14.91 £21,916 0.65 0.91 £24,017 Dominated






Table 28: Genotype 1a treatment-naive interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £23,305 19.63 13.34 NA NA NA NA NA
PR + Boceprevir £32,905 19.86 13.67 £9,601 0.22 0.32 £29,694 Extended dominance
PR + Telaprevir £36,378 20.10 13.94 £13,073 0.47 0.59 £21,972 Extended dominance
Simeprevir + PR £37,639 20.10 13.97 £14,334 0.46 0.62 £22,996 Extended dominance
Sofosbuvir + PR £44,064 20.49 14.38 £20,760 0.85 1.04 £20,055 Extended dominance
AbbVie regimen £45,110 20.57 14.48 £21,805 0.93 1.13 £19,252 £19,252

Table 29: Genotype 1a treatment-naive interferon eligible - Non-cirrhotic Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental
costs, £

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER incremental

Peg + Riba (PR) £20,888 20.18 13.95 NA NA NA NA NA

PR + Boceprevir £30,114 20.44 14.32 £9,226 0.27 0.37 £25,026 Extended dominance
PR + Telaprevir £34,208 20.57 14.53 £13,320 0.40 0.58 £23,020 Extended dominance
Simeprevir + PR £35,395 20.58 14.56 £14,507 0.40 0.62 £23,584 Extended dominance
AbbVie regimen £39,955 20.92 15.02 £19,067 0.75 1.07 £17,833 £17,833
Sofosbuvir + PR £42,144 20.89 14.95 £21,256 0.71 1.00 £21,321 Dominated

Table 30: Genotype 1a treatment-naive interferon eligible - Cirrhotic Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER incremental

costs, £

Peg + Riba (PR) £45,057 14.76 7.89 NA NA NA NA NA

PR + Telaprevir £55,907 15.90 8.64 £10,850 1.14 0.74 £14,620 Extended dominance
Simeprevir + PR £57,832 15.78 8.59 £12,775 1.02 0.70 £18,332 Extended dominance
PR + Boceprevir £58,024 14.58 7.81 £12,967 -0.17 -0.08 -£152,710 Dominated






Sofosbuvir + PR

£61,347

16.87

9.27

£16,290

2.11

1.38

£11,816

£11,816

AbbVie regimen

£91,507

17.36

9.60

£46,450

2.60

1.70

£27,268

£92,828

Table 31: Genotype 1b treatment-naive interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £22,190 19.76 13.48 NA NA NA NA NA
PR + Boceprevir £31,832 19.98 13.80 £9,642 0.22 0.32 £30,309 Extended dominance
PR + Telaprevir £35,210 20.23 14.08 £13,020 0.48 0.60 £21,644 Extended dominance
Simeprevir + PR £36,119 20.26 14.16 £13,929 0.51 0.67 £20,673 Extended dominance
AbbVie regimen £40,348 20.64 14.56 £18,159 0.88 1.08 £16,820 £16,820
Sofosbuvir + PR £45,516 20.33 14.20 £23,327 0.57 0.72 £32,606 Dominated

Table 32: Genotype 1b treatment-naive interferon eligible - Non-cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Inccr;esrrsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £19,844 20.28 14.08 NA NA NA NA NA
PR + Boceprevir £29,110 20.54 14.45 £9,265 0.26 0.36 £25,476 Extended dominance
PR + Telaprevir £33,115 20.68 14.67 £13,271 0.40 0.58 £22,687 Extended dominance
Simeprevir + PR £33,972 20.71 14.75 £14,128 0.44 0.66 £21,289 Extended dominance
AbbVie regimen £38,677 20.98 15.10 £18,833 0.70 1.02 £18,538 £18,538
Sofosbuvir + PR £43,503 20.76 14.77 £23,659 0.48 0.69 £34,297 Dominated

Table 33: Genotype 1b treatment-naive interferon eligible - Cirrhotic Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental
costs, £

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER incremental

Peg + Riba (PR)

£43,298

15.06

8.08

NA

NA

NA

NA

NA

PR + Telaprevir

£54,065

16.22

8.83

£10,766

1.16

0.75

£14,336

Extended dominance






AbbVie regimen £55,388 17.58 9.73 £12,090 2.52 1.65 £7,316 £7,316

Simeprevir + PR £55,434 16.19 8.85 £12,136 1.13 0.77 £15,860 Dominated
PR + Boceprevir £56,331 14.87 7.99 £13,033 -0.18 -0.09 -£141,774 Dominated
Sofosbuvir + PR £63,636 16.48 9.03 £20,338 1.42 0.95 £21,504 Dominated

Table 34: Genotype 1 treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs In(;rcc)esr:sr;tal Incr;_e\r(gintal Incg\eﬂ\e(stal !)(;EZ“\:; ICER incremental
Peg + Riba (PR) £30,128 17.13 10.96 NA NA NA NA NA
PR + Telaprevir £42,646 17.92 11.70 £12,518 0.78 0.74 £16,916 Extended dominance
Simeprevir + PR £45,312 17.98 11.82 £15,184 0.84 0.86 £17,672 Extended dominance
Sofosbuvir + PR £50,691 18.17 12.03 £20,564 1.03 1.07 £19,300 Extended dominance
AbbVie regimen £51,882 18.72 12.53 £21,754 1.58 1.57 £13,854 £13,854

Table 35: Genotype 1 treatment-experienced (overall) interferon eligible - Non-cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £22,432 18.76 12.71 NA NA NA NA NA
PR + Telaprevir £35,402 19.33 13.45 £12,970 0.57 0.73 £17,658 Extended dominance
Simeprevir + PR £38,408 19.33 13.54 £15,977 0.57 0.83 £19,286 Extended dominance
AbbVie regimen £39,173 19.68 14.09 £16,741 0.92 1.38 £12,172 £12,172
Sofosbuvir + PR £44,336 19.41 13.70 £21,904 0.65 0.99 £22,234 Dominated

Table 36: Genotype 1 treatment-experienced (overall) interferon eligible - Cirrhotic Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental
costs, £

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER incremental

Peg + Riba (PR)

£46,482

13.68

7.24

NA

NA

NA

NA

NA

PR + Telaprevir

£58,040

14.92

7.99

£11,557

1.24

0.75

£15,376

Extended dominance






Simeprevir + PR £59,982 15.10 8.17 £13,500 1.43 0.92 £14,599 Extended dominance
Sofosbuvir + PR £64,197 15.52 8.48 £17,714 1.84 1.24 £14,331 £14,331
AbbVie regimen £78,890 16.67 9.23 £32,407 3.00 1.98 £16,333 £19,642

Table 37: Genotype 1a treatment-experienced (overall) interferon eligible - Any Fibrosis Stage
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs —— LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £29,458 17.22 11.03 NA NA NA NA NA
PR + Telaprevir £43,559 17.81 11.60 £14,101 0.59 0.57 £24,712 Extended dominance
Simeprevir + PR £47,176 17.76 11.62 £17,718 0.54 0.59 £30,213 Extended dominance
Sofosbuvir + PR £50,691 18.17 12.03 £21,233 0.95 1.00 £21,334 Extended dominance
AbbVie regimen £55,552 18.71 12.52 £26,093 1.50 1.49 £17,524 £17,524

Table 38: Genotype 1a treatment-experienced (overall) interferon eligible - Non-cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs —— LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £21,907 18.81 12.77 NA NA NA NA NA
PR + Telaprevir £36,138 19.27 13.36 £14,231 0.46 0.59 £24,139 Extended dominance
AbbVie regimen £39,524 19.66 14.07 £17,617 0.86 1.29 £13,613 £13,613
Simeprevir + PR £39,911 19.20 13.36 £18,005 0.39 0.59 £30,356 Dominated
Sofosbuvir + PR £44,336 19.41 13.70 £22,429 0.60 0.93 £24,200 Dominated

Table 39: Genotype 1a treatment-experienced (overall) interferon eligible - Cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £45,505 13.83 7.34 NA NA NA NA NA
PR + Telaprevir £59,328 14.72 7.87 £13,823 0.89 0.53 £26,067 Extended dominance

Simeprevir + PR £62,614 14.69 7.91 £17,109 0.86 0.57 £29,899 Extended dominance






Sofosbuvir + PR

£64,197

15.52

8.48

£18,692

1.69

1.14

£16,387

£16,387

AbbVie regimen

£89,610

16.70

9.24

£44,105

2.87

1.90

£23,176

£33,332

Table 40: Genotype 1b treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £30,738 17.06 10.90 NA NA NA NA NA
PR + Telaprevir £41,579 18.04 11.82 £10,841 0.98 0.92 £11,795 Extended dominance
AbbVie regimen £43,790 18.72 12.56 £13,052 1.66 1.66 £7,874 £7,874
Simeprevir + PR £43,918 18.14 11.97 £13,180 1.08 1.07 £12,272 Dominated
Sofosbuvir + PR £50,691 18.17 12.03 £19,953 1.10 1.13 £17,677 Dominated

Table 41: Genotype 1b treatment-experienced (overall) interferon eligible - Non-cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Ini‘:sTs?Ztal Incrlt_e\r(’r;sesntal Inc(r;:rlﬁztal tl)gigliv:é ICER incremental
Peg + Riba (PR) £22,909 18.72 12.66 NA NA NA NA NA
PR + Telaprevir £34,542 19.40 13.55 £11,633 0.68 0.89 £13,103 Extended dominance
Simeprevir + PR £37,285 19.42 13.67 £14,376 0.71 1.01 £14,195 Extended dominance
AbbVie regimen £38,398 19.71 14.14 £15,489 0.99 1.48 £10,480 £10,480
Sofosbuvir + PR £44,336 19.41 13.70 £21,427 0.69 1.04 £20,658 Dominated

Table 42: Genotype 1b treatment-experienced (overall) interferon eligible - Cirrhotic Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental

Incremental
LYGs

Incremental

ICER vs.
baseline

ICER
incremental

costs, £

QALYs

Peg + Riba (PR) £47,375 13.54 7.16 NA NA NA NA NA
AbbVie regimen £55,249 16.62 9.20 £7,874 3.08 2.04 £3,861 £3,861
PR + Telaprevir £56,534 15.15 8.14 £9,159 1.61 0.99 £9,291 Dominated
Simeprevir + PR £58,015 15.41 8.36 £10,640 1.87 1.20 £8,837 Dominated






Sofosbuvir + PR

£64,197

15.52

8.48

£16,822

1.98

1.32

£12,712

Dominated

Table 43: Genotype 4 treatment-naive interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccr;esrrsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £21,940 20.03 13.83 NA NA NA NA NA
Simeprevir + PR £35,869 20.31 14.19 £13,929 0.28 0.35 £39,423 Extended dominance
AbbVie regimen £41,401 20.63 14.56 £19,462 0.60 0.73 £26,730 £26,730
Sofosbuvir + PR £43,291 20.56 14.48 £21,351 0.53 0.65 £33,029 Dominated

Table 44: Genotype 4 treatment-naive interferon eligible - Non-cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Inccr;esrrsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £19,286 20.58 14.47 NA NA NA NA NA
Simeprevir + PR £33,701 20.76 14.78 £14,415 0.19 0.31 £47,202 Extended dominance
AbbVie regimen £36,490 20.98 15.10 £17,204 0.40 0.63 £27,422 £27,422
Sofosbuvir + PR £41,237 20.98 15.06 £21,951 0.40 0.59 £37,146 Dominated

Table 45: Genotype 4 treatment-naive interferon eligible - Cirrhotic Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental
costs, £

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER
incremental

Peg + Riba (PR) £45,822 15.06 8.08 NA NA NA NA NA

Simeprevir + PR £55,377 16.22 8.86 £9,555 1.17 0.78 £12,176 £12,176
Sofosbuvir + PR £61,777 16.80 9.23 £15,955 1.74 1.15 £13,922 £17,713
AbbVie regimen £85,602 17.49 9.71 £39,781 2.43 1.63 £24,340 £48,791






Table 46: Genotype 4 treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
No treatment £24,245 16.84 10.80 NA NA NA NA NA
Simeprevir + PR £45,366 18.00 11.91 £21,122 1.17 1.10 £19,149 Extended dominance
Sofosbuvir + PR £50,691 18.17 12.03 £26,447 1.33 1.23 £21,588 Extended dominance
AbbVie regimen £52,199 18.73 12.57 £27,954 1.89 1.77 £15,803 £15,803

Table 47: Genotype 4 treatment-experienced (overall) interferon eligible - Non-cirrhotic Only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental
costs, £

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER
incremental

No treatment £16,186 18.57 12.58 NA NA NA NA NA
AbbVie regimen £36,536 19.71 14.14 £20,350 1.14 1.56 £13,027 £13,027
Simeprevir + PR £37,421 19.48 13.74 £21,236 0.91 1.16 £18,307 Dominated
Sofosbuvir + PR £44,336 19.41 13.70 £28,150 0.84 1.12 £25,097 Dominated

Table 48: Genotype 4 treatment-experienced (overall) interferon eligible - Cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs In(;rcc)esr:sr;tal Incr;_e\r(gintal Incg\eﬂ\e(stal !)(;EZ“\:; ICER incremental
No treatment £41,370 13.16 7.03 NA NA NA NA NA
Simeprevir + PR £62,249 14.87 8.02 £20,879 1.71 0.98 £21,262 Extended dominance
Sofosbuvir + PR £64,197 15.52 8.48 £22,827 2.36 1.44 £15,800 £15,800
AbbVie regimen £85,482 16.66 9.24 £44,112 3.50 2.21 £19,975 £27,877






The use of the Pooled Increment on SVR approach modestly increased the ICERs
relative to the base case (See tab ‘SA - Pooled Increment on SVR’). For example, the
ICER in the “Genotype 1 treatment-naive interferon eligible patients - Any Fibrosis
Stage” increased from £13,864/QALY in the base case to £18,772/QALY in the AbbVie
UK Crosswalk sensitivity analysis.  This sensitivity essentially assumes an almost O
increase in health utility conditional on getting an SVR. Inspection of the ‘Vera-Llonch’
utility gain associated with SVR and requested by NICE to be applied across all chronic
HCV technologies recently appraised indicates that the increase in HRQoL occurs after
12 weeks post treatment; those authors observed an increase at week 72 post baseline.
AbbVie has provided this sensitivity analysis within its original submission.

a scenario analysis using alternative health state utility values based on the EQ-5D data
from the trials (the health state values used in the company’s scenario 20 [table 127,
HSU scenario 2, page 393]).

The use of the AbbVie UK Crosswalk slightly increased the ICERs relative to the base
case (See tab ‘SA - AbbVie UK Crosswalk’). For example, the ICER in the “Genotype 1
treatment-naive interferon eligible patients - Any Fibrosis Stage” this scenario analysis
increased the ICER from £13,864/QALY in the base case to £16,875/QALY in the AbbVie
UK Crosswalk sensitivity analysis. The results of this scenario analysis are summarised in
Table 49— Table 72.





Table 49: Genotype 1 treatment-naive interferon eligible patients — Any Fibrosis Stage
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £22,872 19.68 16.29 NA NA NA NA NA
PR + Boceprevir £32,147 19.94 16.67 £9,275 0.26 0.38 £24,148 Extended dominance
PR + Telaprevir £35,887 20.16 16.93 £13,014 0.48 0.65 £20,136 Extended dominance
Simeprevir + PR £36,934 20.17 16.99 £14,062 0.49 0.70 £20,119 Extended dominance
AbbVie regimen £43,624 20.59 17.52 £20,752 0.91 1.23 £16,875 £16,875
Sofosbuvir + PR £44,337 20.46 17.34 £21,465 0.78 1.05 £20,476 Dominated

Table 50: Genotype 1 treatment-naive interferon eligible patients — Non-cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £20,483 20.22 16.86 NA NA NA NA NA
PR + Boceprevir £29,404 20.51 17.29 £8,921 0.30 0.43 £20,612 Extended dominance
PR + Telaprevir £33,748 20.62 17.46 £13,265 0.40 0.60 £22,230 Extended dominance
Simeprevir + PR £34,736 20.64 17.52 £14,253 0.42 0.66 £21,653 Extended dominance
AbbVie regimen £39,556 20.94 17.96 £19,073 0.72 1.10 £17,385 £17,385
Sofosbuvir + PR £42,400 20.86 17.82 £21,916 0.65 0.96 £22,783 Dominated

Table 51: Genotype 1 treatment-naive interferon eligible patients — Cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Inccr;esrrsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £44,374 14.87 11.13 NA NA NA NA NA
PR + Telaprevir £55,132 16.03 12.22 £10,757 1.16 1.09 £9,846 Extended dominance
Simeprevir + PR £56,721 15.97 12.19 £12,346 1.10 1.07 £11,587 Extended dominance
PR + Boceprevir £56,827 14.79 11.07 £12,453 -0.08 -0.05 -£227,286 Dominated
Sofosbuvir + PR £61,777 16.80 12.95 £17,402 1.92 1.83 £9,535 £9,535
AbbVie regimen £80,238 17.43 13.55 £35,864 2.55 2.42 £14,795 £30,823






Table 52: Genotype 1a treatment-naive interferon eligible patients — Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £23,305 19.63 16.05 NA NA NA NA NA
PR + Boceprevir £32,905 19.86 16.39 £9,601 0.22 0.34 £28,395 Extended dominance
PR + Telaprevir £36,378 20.10 16.68 £13,073 0.47 0.63 £20,772 Extended dominance
Simeprevir + PR £37,639 20.10 16.70 £14,334 0.46 0.65 £21,976 Extended dominance
Sofosbuvir + PR £44,064 20.49 17.19 £20,760 0.85 1.14 £18,260 Extended dominance
AbbVie regimen £45,110 20.57 17.30 £21,805 0.93 1.25 £17,449 £17,449

Table 53: Genotype 1a treatment-naive interferon eligible patients — Non-cirrhotic Only
Incremental Incremental Incremental

etz /e costs, £ LYGs QALYs

Total costs, £ Total QALYs

Regimen

ICER vs.
baseline

ICER incremental

Peg + Riba (PR) £20,888 20.18 16.63 NA NA NA NA NA

PR + Boceprevir £30,114 20.44 17.02 £9,226 0.27 0.39 £23,634 Extended dominance
PR + Telaprevir £34,208 20.57 17.22 £13,320 0.40 0.58 £22,889 Extended dominance
Simeprevir + PR £35,395 20.58 17.25 £14,507 0.40 0.62 £23,549 Extended dominance
AbbVie regimen £39,955 20.92 17.75 £19,067 0.75 1.12 £17,028 £17,028
Sofosbuvir + PR £42,144 20.89 17.68 £21,256 0.71 1.05 £20,332 Dominated

Table 54: Genotype 1a treatment-naive interferon eligible patients — Cirrhotic Only

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £45,057 14.76 10.80 NA NA NA NA NA
PR + Telaprevir £55,907 15.90 11.86 £10,850 1.14 1.06 £10,274 Extended dominance
Simeprevir + PR £57,832 15.78 11.78 £12,775 1.02 0.98 £13,058 Extended dominance
PR + Boceprevir £58,024 14.58 10.67 £12,967 -0.17 -0.13 -£97,879 Dominated






Sofosbuvir + PR £61,347 16.87 12.76 £16,290 2.11 1.96 £8,312 £8,312
AbbVie regimen £91,507 17.36 13.22 £46,450 2.60 2.42 £19,203 £65,696

Table 55: Genotype 1b treatment-naive interferon eligible patients — Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Inccr;esrrsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £22,190 19.76 16.78 NA NA NA NA NA
PR + Boceprevir £31,832 19.98 17.11 £9,642 0.22 0.34 £28,770 Extended dominance
PR + Telaprevir £35,210 20.23 17.44 £13,020 0.48 0.67 £19,571 Extended dominance
Simeprevir + PR £36,119 20.26 17.52 £13,929 0.51 0.74 £18,856 Extended dominance
AbbVie regimen £40,348 20.64 18.00 £18,159 0.88 1.22 £14,856 £14,856
Sofosbuvir + PR £45,516 20.33 17.58 £23,327 0.57 0.80 £29,032 Dominated

Table 56: Genotype 1b treatment-naive interferon eligible patients — Non-cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £19,844 20.28 17.33 NA NA NA NA NA
PR + Boceprevir £29,110 20.54 17.72 £9,265 0.26 0.39 £23,789 Extended dominance
PR + Telaprevir £33,115 20.68 17.94 £13,271 0.40 0.61 £21,666 Extended dominance
Simeprevir + PR £33,972 20.71 18.03 £14,128 0.44 0.69 £20,377 Extended dominance
AbbVie regimen £38,677 20.98 18.41 £18,833 0.70 1.08 £17,431 £17,431
Sofosbuvir + PR £43,503 20.76 18.07 £23,659 0.48 0.73 £32,202 Dominated

Table 57: Genotype 1b treatment-naive interferon eligible patients — Cirrhotic Only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental

Peg + Riba (PR) £43,298 15.06 11.79 NA NA NA NA NA
PR + Telaprevir £54,065 16.22 12.93 £10,766 1.16 1.14 £9,443 Extended dominance






AbbVie regimen £55,388 17.58 14.29 £12,090 2.52 2.50 £4,837 £4,837

Simeprevir + PR £55,434 16.19 12.94 £12,136 1.13 1.15 £10,583 Dominated
PR + Boceprevir £56,331 14.87 11.64 £13,033 -0.18 -0.15 -£84,649 Dominated
Sofosbuvir + PR £63,636 16.48 13.21 £20,338 1.42 1.42 £14,298 Dominated

Table 58: Genotype 1 treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs In(;rct)esTsr;tal Incr;_e\r(gintal Incg\eﬂ\e(stal tl)(;EZIi\:(.e ICER incremental
Peg + Riba (PR) £30,128 17.13 13.44 NA NA NA NA NA
PR + Telaprevir £42,646 17.92 14.18 £12,518 0.78 0.74 £16,863 Extended dominance
Simeprevir + PR £45,312 17.98 14.31 £15,184 0.84 0.87 £17,405 Extended dominance
Sofosbuvir + PR £50,691 18.17 14.54 £20,564 1.03 1.10 £18,641 Extended dominance
AbbVie regimen £51,882 18.72 15.11 £21,754 1.58 1.66 £13,076 £13,076

Table 59: Genotype 1 treatment-experienced (overall) interferon eligible — Non-cirrhotic only

Regimen Total costs, £ Total LYG Total QALYs Ini‘:STS?r;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £22,432 18.76 15.03 NA NA NA NA NA
PR + Telaprevir £35,402 19.33 15.59 £12,970 0.57 0.56 £23,203 Extended dominance
Simeprevir + PR £38,408 19.33 15.67 £15,977 0.57 0.64 £24,892 Extended dominance
AbbVie regimen £39,173 19.68 16.11 £16,741 0.92 1.08 £15,495 £15,495
Sofosbuvir + PR £44,336 19.41 15.81 £21,904 0.65 0.78 £28,262 Dominated

Table 60: Genotype 1 treatment-experienced (overall) interferon eligible — Non-cirrhotic only

Regimen

Total costs, £

Total LYG

Total QALYs

Incremental
costs, £

Incremental
LYGs

Incremental
QALYs

ICER vs.
baseline

ICER incremental

Peg + Riba (PR)

£46,482

13.68

10.06

NA

NA

NA

NA

NA

PR + Telaprevir

£58,040

14.92

11.19

£11,557

1.24

1.13

£10,210

Extended dominance






Simeprevir + PR £59,982 15.10 11.42 £13,500 1.43 1.36 £9,910 Extended dominance
Sofosbuvir + PR £64,197 15.52 11.86 £17,714 1.84 1.80 £9,840 £9,840
AbbVie regimen £78,890 16.67 12.96 £32,407 3.00 2.90 £11,163 £13,324

Table 61: Genotype 1a treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Regimen Total costs, £ Total LYG Total QALYs Ini‘:sTs?Ztal Incrlt_e\r(’gesntal Inc(r;:rlﬁztal tl)iiglivr; ICER incremental
Peg + Riba (PR) £29,458 17.22 13.41 NA NA NA NA NA
PR + Telaprevir £43,559 17.81 13.96 £14,101 0.59 0.56 £25,242 Extended dominance
Simeprevir + PR £47,176 17.76 13.98 £17,718 0.54 0.58 £30,602 Extended dominance
Sofosbuvir + PR £50,691 18.17 14.42 £21,233 0.95 1.02 £20,824 Extended dominance
AbbVie regimen £55,552 18.71 14.97 £26,093 1.50 1.57 £16,651 £16,651

Table 62: Genotype 1a treatment-experienced (overall) interferon eligible — Non-cirrhotic only

Regimen Total costs, £ Total LYG Total QALYs Inccrc;esrrsr;tal Incrlc_e\r(gesntal Incgeﬂ\e(ztal :;Ez“\:é ICER incremental
Peg + Riba (PR) £21,907 18.81 14.99 NA NA NA NA NA
PR + Telaprevir £36,138 19.27 15.45 £14,231 0.46 0.46 £31,221 Extended dominance
AbbVie regimen £39,524 19.66 16.02 £17,617 0.86 1.03 £17,047 £17,047
Simeprevir + PR £39,911 19.20 15.46 £18,005 0.39 0.47 £38,390 Dominated
Sofosbuvir + PR £44,336 19.41 15.73 £22,429 0.60 0.74 £30,233 Dominated

Table 63: Genotype 1a treatment-experienced (overall) interferon eligible — Cirrhotic only

Regimen Total costs, £ Total LYG Total QALYs Ini‘:sTs?Ztal Incrlt_e\r(’gesntal Inc(r;:rlﬁztal tl)iiglivr; ICER incremental
Peg + Riba (PR) £45,505 13.83 10.04 NA NA NA NA NA
PR + Telaprevir £59,328 14.72 10.82 £13,823 0.89 0.78 £17,790 Extended dominance
Simeprevir + PR £62,614 14.69 10.85 £17,109 0.86 0.81 £21,052 Extended dominance






Sofosbuvir + PR £64,197 15.52 11.65 £18,692 1.69 1.61 £11,610 £11,610
AbbVie regimen £89,610 16.70 12.74 £44,105 2.87 2.70 £16,330 £23,296

Table 64: Genotype 1b treatment-experienced (overall) interferon eligible - Any Fibrosis Stage
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs —— LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £30,738 17.06 13.62 NA NA NA NA NA
PR + Telaprevir £41,579 18.04 14.56 £10,841 0.98 0.95 £11,437 Extended dominance
AbbVie regimen £43,790 18.72 15.40 £13,052 1.66 1.78 £7,338 £7,338
Simeprevir + PR £43,918 18.14 14.74 £13,180 1.08 1.12 £11,780 Dominated
Sofosbuvir + PR £50,691 18.17 14.81 £19,953 1.10 1.19 £16,741 Dominated

Table 65: Genotype 1b treatment-experienced (overall) interferon eligible — Non-cirrhotic only
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs — LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £22,909 18.72 15.19 NA NA NA NA NA
PR + Telaprevir £34,542 19.40 15.84 £11,633 0.68 0.65 £17,912 Extended dominance
Simeprevir + PR £37,285 19.42 15.94 £14,376 0.71 0.75 £19,087 Extended dominance
AbbVie regimen £38,398 19.71 16.31 £15,489 0.99 1.12 £13,831 £13,831
Sofosbuvir + PR £44,336 19.41 15.98 £21,427 0.69 0.79 £27,265 Dominated

Table 66: Genotype 1b treatment-experienced (overall) interferon eligible — Cirrhotic only

Regimen Total costs, £ Total LYG Total QALYs Inccrcc)esr:sr;tal Incrlc_e\r(gesntal Incg:Anlqjgtal tlu(;izli\: é incrlecnfzntal
Peg + Riba (PR) £47,375 13.54 10.27 NA NA NA NA NA
AbbVie regimen £55,249 16.62 13.45 £7,874 3.08 3.18 £2,477 £2,477
PR + Telaprevir £56,534 15.15 11.86 £9,159 1.61 1.58 £5,789 Dominated
Simeprevir + PR £58,015 15.41 12.17 £10,640 1.87 1.90 £5,612 Dominated
Sofosbuvir + PR £64,197 15.52 12.33 £16,822 1.98 2.05 £8,188 Dominated






Table 67: Genotype 4 treatment-naive interferon eligible - Any Fibrosis Stage
Incremental Incremental Incremental ICER vs.

Regimen Total costs, £ Total LYG Total QALYs costs, £ LYGs QALYs baseline ICER incremental
Peg + Riba (PR) £21,940 20.03 16.85 NA NA NA NA NA
Simeprevir + PR £35,869 20.31 17.35 £13,929 0.28 0.50 £27,972 Extended dominance
AbbVie regimen £41,401 20.63 17.89 £19,462 0.60 1.04 £18,783 £18,783
Sofosbuvir + PR £43,291 20.56 17.79 £21,351 0.53 0.94 £22,663 Dominated

Table 68: Genotype 4 treatment-naive interferon eligible — Non-cirrhotic only

Regimen Total costs, £ Total LYG Total QALYs Inccrc:esTS(,er;tal Incrar(’gintal Incgﬁ\?ztal tl)iizli\fé ICER incremental
Peg + Riba (PR) £19,286 20.58 17.54 NA NA NA NA NA
Simeprevir + PR £33,701 20.76 17.99 £14,415 0.19 0.44 £32,548 Extended dominance
AbbVie regimen £36,490 20.98 18.47 £17,204 0.40 0.92 £18,673 £18,673
Sofosbuvir + PR £41,237 20.98 18.43 £21,951 0.40 0.88 £24,806 Dominated

Table 69: Genotype 4 treatment-naive interferon eligible —Cirrhotic only

Regimen Total costs, £ Total LYG Total QALYs Inccrcc)esr:sr;tal Incrlc_e\r(gesntal Incg:Anlqjgtal tlu(;izli\: é incrlecnfzntal
Peg + Riba (PR) £45,822 15.06 10.59 NA NA NA NA NA
Simeprevir + PR £55,377 16.22 11.59 £9,555 1.17 0.99 £9,616 £9,616
Sofosbuvir + PR £61,777 16.80 12.05 £15,955 1.74 1.46 £10,949 £13,806
AbbVie regimen £85,602 17.49 12.66 £39,781 2.43 2.07 £19,222 £38,911

Table 70: Genotype 4 treatment-experienced (overall) interferon eligible - Any Fibrosis Stage

Incremental Incremental Incremental ICER vs.
Regimen Total costs, £ Total LYG Total QALYs ICER incremental

costs, £ LYGs QALYs baseline
No treatment £24,245 16.84 13.50 NA NA NA NA NA

Simeprevir + PR £45,366 18.00 15.30 £21,122 1.17 1.80 £11,752 Extended dominance






Sofosbuvir + PR £50,691 18.17 15.47 £26,447 1.33 1.97 £13,438 Extended dominance
AbbVie regimen £52,199 18.73 16.32 £27,954 1.89 2.81 £9,935 £9,935

Table 71: Genotype 4 treatment-experienced (overall) interferon eligible — Non-cirrhotic only
Incremental Incremental Incremental ICER vs. ICER

Regimen Total costs, £ Total LYG Total QALYs

costs, £ LYGs QALYs baseline incremental
No treatment £16,186 18.57 15.26 NA NA NA NA NA
AbbVie regimen £36,536 19.71 17.69 £20,350 1.14 2.43 £8,370 £8,370
Simeprevir + PR £37,421 19.48 17.11 £21,236 0.91 1.86 £11,446 Dominated
Sofosbuvir + PR £44,336 19.41 17.02 £28,150 0.84 1.76 £15,951 Dominated

Table 72: Genotype 4 treatment-experienced (overall) interferon eligible — Cirrhotic only
Incremental Incremental Incremental ICER vs.
costs, £ LYGs QALYs baseline

Regimen Total costs, £ Total LYG Total QALYs ICER incremental

No treatment £41,370 13.16 9.77 NA NA NA NA NA
Simeprevir + PR £62,249 14.87 11.45 £20,879 1.71 1.67 £12,473 Extended dominance
Sofosbuvir + PR £64,197 15.52 12.17 £22,827 2.36 2.40 £9,511 £9,511
AbbVie regimen £85,482 16.66 13.40 £44,112 3.50 3.63 £12,164 £17,355






3) Confirm the marketing position of AbbVie relating to 12 weeks’ treatment in people with
genotype la chronic hepatitis C with cirrhosis with justification for a 12 week treatment
regimen in this population, and with reference to the marketing authorisation/summary of
product characteristics. Comment whether a 12 week treatment with 2D plus ribavirin
would be an option for some patients with genotype 4 chronic hepatitis C with cirrhosis as
well. Please also provide the relevant details from the clinical guideline (published in
March/April 2015) referred to in the Committee discussion that has made recommendations
relating to the use/duration of 3D plus ribavirin and 2D plus ribavirin for these populations.

Abbvie can confirm that the marketing position for 3D allows for the recommendation of 12
weeks of therapy in GT1la cirrhotic patients with all three favourable baseline laboratory
values (AFP < 20 ng/mL, platelets > 90 x 109/L and albumin > 35 g/L). This is consistent
with the summary of product characteristics’ (SmPC) for both
ombitasvir/paritaprevir/ritonavir and dasabuvir which form the basis of the EMA’s
regulatory approval and licensed indication. Background information related to this
positioning is provided below.

The safety and efficacy of ombitasvir/paritaprevir/ritonavir and dasabuvir (3D) administered
with ribavirin (RBV) in compensated cirrhotic patients was established in the TURQUOISE 2
study which was an open label study conducted in 380 patients across 78 sites in Europe
and North America and dedicated to cirrhotic patients. Patients were randomised to
receive 3D with RBV for either 12 weeks or 24 weeks. This study included patients with
GT1la and GT1b viral sub-genotype. It also included patients that were both treatment
naive as well as patients with prior experience of non-curative pegylated-interferon
(peglFN) + RBV therapy.

TURQUOISE-II Study Design: Phase 3 Trial Conducted
Exclusively in GT1-Infected Cirrhotic Patients (N=380)

SVR12
3D +RBV A
(N=208) '
3D +RBV .
(N=172) :

All patients to be followed through 48 weeks post-treatment

[ 1 4 1
r T T T

SVR12

Day0 Week 12 Week 24

3D: co-formulated ABT-450/r/ombitasvir, 150 mg,/100 mg/25 mg QD; dasabuvir, 250 mg BID
RBV: 1000-1200 mg daily according to body weight (<75 kg and >75kg, respectively)

TAGL on April 12,3034

The primary study objectives were to assess the rate of sustained virologic response (SVR)
in the 12-week and 24-week groups for non-inferiority and superiority to a historical control
using the SVR of telaprevir plus pegINF and RBV in patients with HCV genotype 1 infection
and compensated cirrhosis. The key secondary efficacy end point was the percentage of
patients with an SVR in the 24-week group as compared with the 12-week group. Other
secondary efficacy end points were the percentage of patients in each group with virologic
failure during treatment or relapse after treatment. The rate of SVR at post-treatment week
12 was also determined for patient subgroups defined according to pre-specified baseline
demographic or clinical characteristics. SVR results are presented below.





SVR12 for GT1l-infected subjects with compensated cirrhosis who were treatment naive or previously
treated with peglFN/RBV

12 weeks 24 weeks
n/N % cl n/N % cl
Overall SVR12 191/208 91.8% 87.6,96.1 166/172 96.5 93.4,99.6
HCV GT1a 124/140 88.6 83.3,93.8 115/121 95.0 91.2,98.9
Treatment Naive 59/64 92.2 53/56 94.6
Prior peglFN/RBV null responders 40/50 80.0 39/42 92.9
Prior peglFN/RBV partial responders 11/11 100 10/10 100
Prior peglFN/RBV prior relapsers 14/15 93.3 13/13 100
HCV GT1b 67/68 98.5 95.7,100 51/51 100 93.0, 100
Treatment Naive 22/22 100 18/18 100
Prior peglFN/RBV null responders 25/25 100 20/20 100
Prior peglFN/RBV partial responders 6/7 85.7 3/3 100
Prior peglFN/RBV prior relapsers 14/14 100 10/10 100
Outcome for subjects without SVR
On-treatment Virologic Failure 1/208 0.5 3/172 1.7
Relapse 12/203 5.9 1/164 0.6
Other 4/208 1.9 2/172 1.21

In the 12-week treatment arm SVR rates were above 90% in all but two of the subgroups
presented above. These two subgroups were the GT1b prior peglFN/RBV prior partial
responders and the GT1a prior null responders. The SVR rate in the GT1b peglFN/RBV prior
partial responders was 85.7% due to one of the seven patients in this small group
experiencing a post treatment relapse. In the GT1a prior null responders seven of fifty
patients in this group experienced post treatment relapse and three did not achieve an SVR
for reasons other than on-treatment virologic failure or relapse. Review of the 24 week
data for the GT1a prior null responders shows that an SVR rate of 92.9% was achieved (n =
39/42).

Based on these data AbbVie’s submission for a marketing authorisation for 3D to the EMA
proposed 12 weeks of treatment for all GTla cirrhotic patients other than prior null
responders for whom 24 weeks was proposed. Discussions with EMA in this regard led to
AbbVie conducting a post-hoc analysis specifically looking at predictors of relapse in GT1la
cirrhotic patients treated with 12 weeks of 3D. This resulted in the inclusion of a statement
in the Summary of Product Characteristics’ for 3D stating that, in subjects with all three
favourable baseline laboratory values (AFP < 20 ng/mL, platelets > 90 x 109/L and albumin >
35 g/L), relapse rates were similar in subjects treated for 12 or 24 weeks. The additional
information contained in the SmPCs for Viekirax® (ombitasvir/paritaprevir/ritonavir) and
Exviera® (dasabuvir) in relation to this statement is detailed below.

Viekirax and Exviera with RBV | Viekirax and Exviera with RBV
12-week arm 24-week arm

Number of Responders at the End of Treatment 135 113

AFP* <20 ng/ml, platelets > 90 x 10°/L, AND albumin > 35 g/l prior to treatment

Yes (for all three parameters listed above) 1/87 (1%) 0/68 (0%)
No (for all three parameters listed above) 10/48 (21%) 1/45 (2%)

*AFP = serum alpha fetoprotein

In subjects with all three favourable baseline laboratory values (AFP < 20 ng/mL, platelets >
90 x 109/L, and albumin > 35 g/L), relapse rates were similar in subjects treated for 12 or 24
weeks.






Based on this information within the SmPCs for ombitasvir/paritaprevir/ritonavir and
dasabuvir AbbVie can confirm that the marketing position for 3D allows for the
recommendation of 12 weeks of therapy in GT1a cirrhotic patients with all three favourable
baseline laboratory values (AFP < 20 ng/mL, platelets > 90 x 109/L and albumin > 35 g/L).

As discussed in AbbVie’s first appraisal committee meeting, in early March 2015 the
national societies (BASL, BHIVA, BIA, BSG & BVHG), which represent clinicians with an
interest in hepatitis C, convened a meeting of approximately 80 individuals at which a
consensus was reached on evidence based treatment and management recommendations
to guide clinicians and commissioners (please find the recommendations from this meeting
enclosed in our response). In respect of GT1 patients with compensated cirrhosis the
following recommendations are made:

Genotype 1 Patients with compensated cirrhosis/severe fibrosis/major extra-hepatic
manifestations

Preferred treatment is with all oral direct acting antiviral regimens. The following options
are all acceptable on efficacy and safety criteria:

Ombitasvir/Paritaprevir (r)/Dasabuvir +/- ribavirin* 12 weeks (Child Pugh A only)

Sofosbuvir/Ledipasvir +/- ribavirin* 12 weeks
Sofosbuvir/Simeprevir +/- ribavirin 12 weeks
Sofosbuvir/Daclatasvir +/- ribavirin 12 weeks

For patients with genotype 1a virus, and previous null response to PEG-interferon/Ribavirin,
treatment should be 24 weeks of Ombitasvir/Paritaprevir (r)/Dasabuvir/Ribavirin.

These recommendations are made based on the strong evidence base provided by the
TURQUOISE 2 study showing that GT1a cirrhotic prior null responders benefit from an
extension in treatment duration from 12 to 24 weeks of therapy with 3D plus ribavirin as
per the original submission for marketing authorisation to EMA by AbbVie.

Review of the post-hoc analysis by AbbVie referred to above shows significant overlap
between GT1la prior null responders and those with one or more unfavourable baseline
characteristics detailed in section 5.1 of the ombitasvir/paritaprevir/ritonavir and dasabuvir
SmPCs. Over 50% of GT1a cirrhotic prior null-responders treated with 12 weeks of 3D plus
RBV in the TURQUOISE 2 study had one or more unfavourable baseline characteristics and
would therefore be recommended for 24 weeks of therapy with 3D. Included in this group
of patients with unfavourable baseline characteristics are all seven of the GT1a cirrhotic
prior null responders who experienced a post treatment relapse following 12 weeks of
therapy with 3D in the TURQUOISE 2 study.

AbbVie estimates that if all GT1a cirrhotic prior null responders were to be treated with 24
weeks of 3D this would constitute 9.9% of all GT1a cirrhotics. This figure is based on an
assumption that, of all GT1a cirrhotics, 67% will be treatment naive, 33% will be treatment
experienced and that of those treatment experienced patients, 30% will be prior null
responders. The post-hoc analysis referred to earlier demonstrated that, of those GT1la
treatment naive or treatment experienced cirrhotic patients treated with 12 weeks of 3D
plus RBV in the TURQUOISE 2 study, 36% had one or more unfavourable baseline





4)

characteristics and would be recommended for 24 weeks of therapy as per the SmPCs for
ombitasvir/paritaprevir/ritonavir and dasabuvir.

In relation to the question on the use of 12 weeks of therapy with 2D plus ribavirin as an
option for some patients with genotype 4 chronic hepatitis C with cirrhosis, AbbVie can
confirm that this is not currently a position we could support, there is currently no
supporting data in this regard and this is not included within the licensed indication or SmPC
for ombitasvir/paritaprevir/ritonavir.

Using appropriate SVR rates (for the 12 week regimen or 24 week regimen) from the
TURQUOISE Il trial, provide subgroup analyses to explore the effect on the incremental cost-
effectiveness ratios (ICERs) of the following:

a. 12 week treatment duration of 3D plus ribavirin for people with treatment naive
genotype 1a CHC with compensated cirrhosis.

b. 12 week treatment duration of 3D plus ribavirin for treatment experienced genotype
la CHC with compensated cirrhosis who have relapsed after achieving SVR with
previous therapy.

c. 12 week treatment duration of 3D plus ribavirin for treatment experienced genotype
la CHC with compensated cirrhosis who have achieved a partial response to
previous therapy.

d. 24 week treatment duration of 3D plus ribavirin for treatment experienced genotype
1a CHC with compensated cirrhosis who had not responded to previous therapy (null
responders).

A modification was made to the model (See tab ‘SA - AbbVie Duration in GTla CC) to
accommodate this scenario. Below we present results of those comparisons mostly
impacted by this scenario. Given that the cost related to 24 weeks of therapy for all GT1a
patients with compensated cirrhosis drove all GT1 cases where the AbbVie Regimen’s ICER
exceeded 30,000 £/QALY threshold, this sensitivity was impactful. In fact, both cases where
the AbbVie 3D regimen was not the most cost-effective regimen, it is now the most cost-
effective regimen in this sensitivity.

e Genotype 1 treatment-naive interferon eligible — Cirrhotic patients Only: (ICER changed
from £36,139/QALY to dominant or extended dominant)

e Genotype 1a treatment-naive interferon eligible - Cirrhotic Only: (ICER changed from
£75,360/QALY to dominant or extended dominant)

Note that this sensitivity did not apply to the GT1b and GT4 cases.





Table 73: Genotype 1 treatment-naive interferon eligible patients — Any Fibrosis Stage
Incremental costs, ICER vs. baseline

Regimen Total costs, £ Total QALYs ¢ Incremental QALYs Basielil) Change from Basecase
Peg + Riba (PR) £22,872 13.72 NA NA NA NA
PR + Boceprevir £32,147 14.22 £9,275 0.50 £18,366 £0
PR + Telaprevir £35,887 14.55 £13,014 0.83 £15,602 £0
Simeprevir + PR £36,934 14.62 £14,062 0.90 £15,595 £0
AbbVie regimen £41,266 15.21 £18,394 1.49 £12,329 -£1,535
Sofosbuvir + PR £44,337 15.01 £21,465 1.29 £16,618 £0

Table 74: Genotype 1 treatment-naive interferon eligible patients — Non cirrhotic Only
Incremental costs, ICER vs. baseline

Regimen Total costs, £ Total QALYs ¢ Incremental QALYs [ — Change from Basecase
Peg + Riba (PR) £20,483 14.33 NA NA NA NA
PR + Boceprevir £29,404 14.90 £8,921 0.57 £15,766 £0
PR + Telaprevir £33,748 15.16 £13,265 0.82 £16,110 £0
Simeprevir + PR £34,736 15.23 £14,253 0.90 £15,826 £0
AbbVie regimen £39,556 15.77 £19,073 1.43 £13,306 £0
Sofosbuvir + PR £42,400 15.59 £21,916 1.26 £17,363 £0

Table 75: Genotype 1 treatment-naive interferon eligible patients — Cirrhotic Only

Regimen Total costs, £ Total QALYs Incremer;tal costs, Incremental QALYs ICEI(?S\éz.nt;iis()e;lne Change from Basecase
Peg + Riba (PR) £44,374 8.18 NA NA NA NA
PR + Telaprevir £55,132 9.11 £10,757 0.93 £11,560 £0
AbbVie regimen £56,652 10.19 £12,278 2.02 £6,085 -£11,265
Simeprevir + PR £56,721 9.09 £12,346 0.91 £13,537 £0
PR + Boceprevir £56,827 8.13 £12,453 -0.04 -£289,717 £0
Sofosbuvir + PR £61,777 9.73 £17,402 1.56 £11,182 £0






Table 76: Genotype 1a treatment-naive interferon eligible patients — Any Fibrosis Stage
Incremental costs, ICER vs. baseline

Regimen Total costs, £ Total QALYs ¢ Incremental QALYs Basielil) Change from Basecase
Peg + Riba (PR) £23,305 13.64 NA NA NA NA
PR + Boceprevir £32,905 14.09 £9,601 0.45 £21,411 £0
PR + Telaprevir £36,378 14.47 £13,073 0.82 £15,865 £0
Simeprevir + PR £37,639 14.50 £14,334 0.85 £16,773 £0
AbbVie regimen £41,682 15.17 £18,377 1.53 £12,023 -£2,176
Sofosbuvir + PR £44,064 15.06 £20,760 1.41 £14,680 £0

Table 77: Genotype 1a treatment-naive interferon eligible patients — Non cirrhotic Only
Incremental costs, ICER vs. baseline

Regimen Total costs, £ Total QALYs ¢ Incremental QALYs [ — Change from Basecase
Peg + Riba (PR) £20,888 14.26 NA NA NA NA
PR + Boceprevir £30,114 14.77 £9,226 0.51 £18,069 £0
PR + Telaprevir £34,208 15.07 £13,320 0.81 £16,373 £0
Simeprevir + PR £35,395 15.11 £14,507 0.85 £16,976 £0
AbbVie regimen £39,955 15.73 £19,067 1.47 £12,949 £0
Sofosbuvir + PR £42,144 15.64 £21,256 1.38 £15,383 £0

Table 78: Genotype 1a treatment-naive interferon eligible patients — Cirrhotic Only

Regimen Total costs, £ Total QALYs Incremer;tal costs, Incremental QALYs lCETSZZ.nZ?'iSS;Ine Change from Basecase
Peg + Riba (PR) £45,057 8.08 NA NA NA NA
PR + Telaprevir £55,907 9.00 £10,850 0.92 £11,815 £0
AbbVie regimen £57,225 10.12 £12,169 2.03 £5,985 -£16,082
Simeprevir + PR £57,832 8.94 £12,775 0.85 £14,944 £0
PR + Boceprevir £58,024 7.97 £12,967 -0.11 -£116,181 £0
Sofosbuvir + PR £61,347 9.79 £16,290 1.70 £9,555 £0






Table 79: Genotype 1 treatment-experienced (overall) interferon eligible — Any Fibrosis Stage
Incremental costs,

ICER vs. baseline

Regimen Total costs, £ Total QALYs ¢ Incremental QALYs Basielil) Change from Basecase
Peg + Riba (PR) £30,128 11.07 NA NA NA NA
PR + Telaprevir £42,646 12.10 £12,518 1.04 £12,095 £0
Simeprevir + PR £45,312 12.25 £15,184 1.18 £12,816 £0
AbbVie regimen £46,646 13.17 £16,518 2.10 £7,848 -£2,410
Sofosbuvir + PR £50,691 12.51 £20,564 1.44 £14,256 £0

Table 80: Genotype 1 treatment-experienced (overall) interferon eligible — Non-cirrhotic Only
Incremental costs,

Regimen Total costs, £ Total QALYs Incremental QALYs

ICER vs. baseline

Change from Basecase

£ (Scenario)
Peg + Riba (PR) £22,432 12.82 NA NA NA NA
PR + Telaprevir £35,402 13.90 £12,970 1.07 £12,105 £0
Simeprevir + PR £38,408 14.02 £15,977 1.20 £13,361 £0
AbbVie regimen £39,173 14.78 £16,741 1.95 £8,581 £0
Sofosbuvir + PR £44,336 14.22 £21,904 1.40 £15,692 £0

Table 81: Genotype 1 treatment-experienced (overall) interferon eligible — Cirrhotic Only
Incremental costs,

ICER vs. baseline

Regimen Total costs, £ Total QALYs c Incremental QALYs [a— Change from Basecase
Peg + Riba (PR) £46,482 7.33 NA NA NA NA
PR + Telaprevir £58,040 8.29 £11,557 0.96 £12,071 £0
Simeprevir + PR £59,982 8.49 £13,500 1.16 £11,623 £0
AbbVie regimen £62,527 9.76 £16,045 2.43 £6,599 -£6,461
Sofosbuvir + PR £64,197 8.87 £17,714 1.54 £11,492 £0






Table 82: Genotype 1a treatment-experienced (overall) interferon eligible — Any Fibrosis Stage
Incremental costs,

ICER vs. baseline

Regimen Total costs, £ Total QALYs ¢ Incremental QALYs Basielil) Change from Basecase
Peg + Riba (PR) £29,458 11.16 NA NA NA NA
PR + Telaprevir £43,559 11.96 £14,101 0.80 £17,543 £0
Simeprevir + PR £47,176 11.97 £17,718 0.81 £21,839 £0
AbbVie regimen £47,941 13.15 £18,483 1.99 £9,301 -£3,677
Sofosbuvir + PR £50,691 12.51 £21,233 1.35 £15,756 £0

Regimen

Total costs, £

Total QALYs

Table 83: Genotype 1a treatment-experienced (overall) interferon eligible — Non-cirrhotic only

Incremental costs,

Incremental QALYs

ICER vs. baseline

Change from Basecase

£ (Scenario)
Peg + Riba (PR) £21,907 12.91 NA NA NA NA
PR + Telaprevir £36,138 13.77 £14,231 0.86 £16,487 £0
AbbVie regimen £39,524 14.74 £17,617 1.84 £9,589 fo
Simeprevir + PR £39,911 13.76 £18,005 0.86 £21,026 £0
Sofosbuvir + PR £44,336 14.22 £22,429 1.31 £17,079 £0

Table 84: Genotype 1a treatment-experienced (overall) interferon eligible —Cirrhotic only
Incremental costs,

ICER vs. baseline

Regimen Total costs, £ Total QALYs c Incremental QALYs [am— Change from Basecase
Peg + Riba (PR) £45,505 7.45 NA NA NA NA
PR + Telaprevir £59,328 8.13 £13,823 0.68 £20,403 £0
Simeprevir + PR £62,614 8.17 £17,109 0.72 £23,905 £0
Sofosbuvir + PR £64,197 8.87 £18,692 1.42 £13,157 £0
AbbVie regimen £65,828 9.76 £20,323 2.31 £8,812 -£9,727






5) Provide probabilistic sensitivity analyses for each base-case analyses varying parameters to
a meaningful degree around the value used in the base-case, with the source and rationale
for each variation.

32 probabilistic sensitivity analyses have been provided for the below outlined patient
segments, following closely the revised base case analyses:

Any Non- . .
Segment Fibrosis Cirrhotic Clrrhotlc
Stage Patients Patients
GT1, treatment-naive, IFN-eligible patients + +
GT1a, treatment-naive, IFN-eligible patients + + +
GT1b, treatment-naive, IFN-eligible patients + + +
GT1, treatment-experienced, IFN-eligible patients + + +
GT1a, treatment-experienced, IFN-eligible patients + + +
GT1b, treatment-experienced, IFN-eligible patients + + +
GT4, treatment-naive, IFN-eligible patients + + +
GT4, treatment-experienced, IFN-eligible patients + + +
GT1, treatment naive, IFN-unsuitable* - + +
GT1, treatment experienced, IFN-unsuitable* - + +
GT4, treatment naive, IFN-unsuitable* - + +
GT4, treatment experienced, IFN-unsuitable* - + +

*In the interest of time, PSA analyses all IFN-unsuitable groups were limited to non-cirrhotic
and cirrhotic patients only

All distributions around the SVRs were calculated using beta distributions applying the
method of moments based on the numbers of responders and non-responders recorded in
the trials. We fit the beta distribution using the method of moments (as opposed to counts
of the events of interest, and the complements of those counts). The method of moments
requires the standard error be calculated (the standard deviation was not used in these
calculations). The standard error was calculated as (SQRT(p*(1-p)/N), consistent with the
binomial distribution.

Our approach can be verified by visual inspection of the model on the tab called ‘3D Inputs’,
for example. Cells G7, H7, and |7 contain the parameters: n(SVR), N, and prob(SVR)
respectively (the numeric values for these parameters are 405, 423, and 95.7% in the arm in
row 7 (arm for Naive IFN Eligible, GT1a, for the AbbVie regimen). Cell AX7 contains the
standard error, or SQRT(17*(1-17)/H7)=0.010. Cells AY7 and AZ7 contain the alpha and beta
parameter of the Beta distribution, calculated based on the method of moments Beta
(404.043, 17.957); the alpha was calculated as I7*(((17*(1-17))/AX772)-1)=403.043. The beta
was calculated as ((((17*(1-17))/AX7/2)-1)-AY7)= 17.957. For an overview of this approach,
please refer to pages 88-89 in Briggs, Andrew, Mark Sculpher, and Karl Claxton. Decision
modelling for health economic evaluation. Oxford university press, 2006.





The method of moments Beta (403.043, 17.957) has nearly identical parameters to the Beta
using counts and complements of counts, which would be Beta (n(SVR), N-n(SVR)), or (405,
18) using the same data. AbbVie believes our approach is appropriate because some
subgroups did not have counts and complements of counts (i.e., integers), namely GT1a and
GT1b fibrosis subgroups for competitor regimens (data not reported or in the public
domain), which therefore had to be imputed. Accordingly, our use of the method of
moments Beta, which does not require counts as integers, seems appropriate. Of note, our
methodological approach was identically extended to all arms and comparisons, including
intervention and all comparators.

Probabilistic sensitivity analysis: multiple CEACs

The 32 PSAs were generally aligned with the base case results. In 29 out of 32 PSAs, the
AbbVie Regimen was the most optimal regimen at the willingness to pay threshold of
£30,000/QALY. In the other 3 comparisons, the AbbVie Regimen was not the most-cost-
effective option, including the list of comparisons below. In each case, sofosbuvir+PR was
the preferred therapy. As highlighted previously no trial was conducted that contained a
robust sample of GT4, treatment-naive sofosbuvir+PR patients; only one patient was
included in NEUTRINO trial. Our analysis used hypothetical numbers for sofosbuvir+PR in this
case. In each of the cases below, the assumption was made that GT1a and GT4 cirrhotic
patients universally (100%) received 24 weeks (and not 12 weeks) of the AbbVie Regimen.

1. Figure 3. CEAC, GT1, treatment-naive (IFN-eligible) patients, cirrhotic only
2. Figure 6. CEAC, GT1a, treatment-naive (IFN-eligible) patients, cirrhotic only
3. Figure 21. CEAC, GT4, treatment-naive (IFN-eligible) patients, cirrhotic only





Figure 1. GT1, treatment-naive (IFN-eligible) patients, any fibrosis stage
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Figure 2. GT1, treatment-naive (IFN-eligible) patients, non-cirrhotic only
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Figure 3. GT1, treatment-naive (IFN-eligible) patients, cirrhotic only
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Figure 4. GT1a, treatment-naive (IFN-eligible) patients, any fibrosis stage
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Figure 5. GT1a, treatment-naive (IFN-eligible) patients, non-cirrhotic only
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Figure 6. GT1a, treatment-naive (IFN-eligible) patients, cirrhotic only
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Figure 7. GT1b, treatment-naive (IFN-eligible) patients, any fibrosis stage
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Figure 8. GT1b, treatment-naive (IFN-eligible) patients, non-cirrhotic only
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Figure 9. GT1b, treatment-naive (IFN-eligible) patients, cirrhotic only
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Figure 10. GT1, treatment-experienced (IFN-eligible) patients, any fibrosis

stage
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Figure 11. GT1, treatment-experienced (IFN-eligible) patients, non-cirrhotic

only
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Figure 12. GT1, treatment-experienced (IFN-eligible) patients, cirrhotic only
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Figure 13. GT1la, treatment-experienced (IFN-eligible) patients, any fibrosis

stage
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Figure 14. GT1a, treatment-experienced (IFN-eligible) patients, non-cirrhotic

only

Probability cost-effective

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

N

£20,000

£40,000 £60,000
Value of ceiling ratio

—Peg + Riba (PR)
—PR + Boceprevir
—PR + Telaprevir
AbbVie Regimen
—Sofosbuvir + PR
—MNo Treatment
Simeprevir + PR

£80,000

£100,000





Figure 15. GT1a, treatment-experienced (IFN-eligible) patients, cirrhotic only
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Figure 16. GT1b, treatment-experienced (IFN-eligible) patients, any fibrosis

stage
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Figure 17. GT1b, treatment-experienced (IFN-eligible) patients, non-cirrhotic

only
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Figure 18. GT1b, treatment-experienced (IFN-eligible) patients, cirrhotic only
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Figure 19. GT4, treatment-naive (IFN-eligible) patients, any fibrosis stage
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Figure 20. GT4, treatment-naive (IFN-eligible) patients, non-cirrhotic only
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Figure 21. GT4, treatment-naive (IFN-eligible) patients, cirrhotic only
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Figure 22. GT4, treatment-experienced (IFN-eligible) patients, any fibrosis stage
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Figure 23. GT4, treatment-experienced (IFN-eligible) patients, non-cirrhotic only
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Figure 24. GT4, treatment-experienced (IFN-eligible) patients, cirrhotic only
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Figure 25. PSA, AbbVie Regimen versus No Treatment, GT1, treatment-naive (IFN-
unsuitable) patients, non-cirrhotic only

Probability AbbYie regimen is cost-effective

versusMo treatment

100%

70%

50%

30%

£20,000 £40,000 £60,000

Ceilingratio






Figure 26. PSA, AbbVie Regimen versus No Treatment, GT1, treatment-naive (IFN-
unsuitable) patients, cirrhotic only
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Figure 27. PSA, AbbVie Regimen versus No Treatment, GT1, treatment-experienced
(IFN-unsuitable) patients, non-cirrhotic only

Probability AbbYie regimen is cost-effective

versusMo treatment

30%

20%

10%

Ceilingratio






Figure 28. PSA, AbbVie Regimen versus No Treatment, GT1, treatment-experienced

(IFN-unsuitable) patients, cirrhotic only
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Figure 29. PSA, AbbVie Regimen versus No Treatment, GT4, treatment-naive (IFN-
unsuitable) patients, non-cirrhotic only
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Figure 30. PSA, AbbVie Regimen versus No Treatment, GT4, treatment-naive (IFN-
unsuitable) patients, cirrhotic only
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Figure 31. PSA, AbbVie Regimen versus No Treatment, GT4, treatment-experienced
(IFN-unsuitable) patients, non-cirrhotic only
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Figure 32. PSA, AbbVie Regimen versus No Treatment, GT4, treatment-experienced
(IFN-unsuitable) patients, cirrhotic only
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Overview

Following the first Appraisal Committee meeting for the STA of ombitasvir/ paritaprevir/
ritonavir with or without dasabuvir for treating chronic hepatitis C, NICE requested the
company to conduct additional analyses. The company’s response includes a 72 page
document (detailing the analyses undertaken, assumptions underlying the analyses and
tabulations of their results) and an updated, executable version of the company model. The
document detailing the company response contains relatively little narrative discussion of the
results and has no overall summary of their findings. The document does not have page
numbers, nor does it include tables of contents and figures (despite including 84 tables and
32 figures) which make it difficult to identify each section within the report. Because of this we
will avoid making explicit reference to pages in the in the company response, but will direct
our commentary toward the constituent sections of the response and to specific tables where

necessary.

The company response follows the bullet points in the NICE specification of additional
analyses and is structured under five broad headings and we have followed this framework in

constructing this commentary:

1) Revised incremental cost-effectiveness analyses for the different regimens of
ombitasvir/paritaprevir/ritonavir with or without dasabuvir (3D or 2D)
e using regimens and durations specified in the summary of product characteristics
e presented separately for people with and without cirrhosis, and by treatment history
¢ including all NICE recommended comparators

2) Provide scenario analyses around utility values
a) using the utility increment for SVR over the baseline utility values, based on values

reported for people who achieved SVR in the trials

b) using alternative health state utility values based on the EQ-5D data from the trials

3) Confirm the marketing position of AbbVie relating to 12 weeks’ treatment in people with
genotype la chronic hepatitis C with cirrhosis and provide justification for a 12 week
treatment regimen in this population. Comment whether a 12 week treatment with 2D plus
ribavirin would be an option for some patients with genotype 4 chronic hepatitis C with
cirrhosis. Provide relevant details from the clinical guideline (published in March/April
2015) that has made recommendations relating to the use/duration of 3D plus ribavirin
and 2D plus ribavirin for these populations.

4) Using appropriate SVR rates (for the 12 week regimen or 24 week regimen) from the
TURQUOISE Il trial, provide subgroup analyses to explore the effect on the incremental

cost-effectiveness ratios (ICERS) of the following:





5)

b)

c)

d)

12 week treatment duration of 3D plus ribavirin for people with treatment naive
genotype la CHC with compensated cirrhosis

12 week treatment duration of 3D plus ribavirin for treatment experienced genotype
la CHC with compensated cirrhosis who have relapsed after achieving SVR with
previous therapy

12 week treatment duration of 3D plus ribavirin for treatment experienced genotype
la CHC with compensated cirrhosis who have achieved a partial response to
previous therapy

24 week treatment duration of 3D plus ribavirin for treatment experienced genotype
la CHC with compensated cirrhosis who had not responded to previous therapy (null
responders).

Provide probabilistic sensitivity analyses for each base-case analyses varying parameters

to a meaningful degree around the value used in the base-case, with the source and

rationale for each variation.

The document detailing the company response does not report input data used in the model

(for example SVRs), but states that detailed descriptions of the data and sources are

included in the electronic model. Since this information will not be available to the appraisal

committee when considering these analyses, the ERG has extracted these data from the

model and presents these at the end of this document (see Table 15 to Table 19). Other input

data used in the additional analyses (such as utility data required for the scenario analyses in

section 2) will be presented and discussed in the relevant sections of this commentary.

The ERG noted some errors in the tables presented in the company’s additional analyses.

These are reported at the end of this documented (see Appendix 1), with corrected values

reported for the relevant tables





1. Revised incremental cost-effectiveness analyses for the different
regimens of ombitasvir/paritaprevir/ritonavir with or without

dasabuvir (3D or 2D)

Input data and assumptions for these analyses were identical to those included in the original
company submission, except for the inclusion of Simeprevir+PeglFN+RBV (for both
treatment-naive and treatment-experienced patients) and Sofosbuvir+PegIFN+RBYV (for

treatment-experienced patients) as requested in the NICE specification.
Clinical effectiveness, adverse events and treatment duration with Simeprevir+PeglFN+RBV

The SVRs for Simeprevir+PeglFN+RBV, used in the analysis, were derived from simple
pooling of the results reported for the intention-to-treat (ITT) population in the QUEST 1 and
QUEST 2 trials of Simeprevir+PeglFN+RBV vs PegIlFN+RBV. As noted in the company’s
response, the population included in the trials does not exactly correspond to the marketing
authorisation for Simeprevir. However this is the only population where SVRs are reported by
stage of fibrosis, as required for the model. Using data on outcomes for the ITT population is
likely to underestimate the effectiveness of Simeprevir+PeglFN+RBV in GT1 patients, since
Q80K polymorphism confers resistance to Simeprevir and is associated with lower SVR than
in patients without this polymorphism. The company also notes that the definition of fibrosis
stages reported in the QUEST publications does not match the definitions used in the
economic model. This seems to be a less significant issue than the use of the ITT population,
particularly given that SVR data for mild and moderate fibrosis have been combined for other
treatment regimens in the model (see Table 15).

SVRs for GT1 treatment-experienced patients were based on data for the Simeprevir+
PeglFN+RBV arms in a range of trials (null responders and partial responders from the
ATTAIN trial, and prior responders from the PROMISE trial). SVRs for GT4 patients (both

treatment-naive and treatment-experienced) were taken from the RESTORE trial.

The company response document doesn’t discuss the duration of treatment or adverse
events for treatment with Simeprevir+ PeglFN+RBV. Examination of the electronic model
indicates that these are based on the Simeprevir+PeglFN+RBYV arms in the same clinical

trials that were used to derive the SVR estimates.
Clinical effectiveness, adverse events and treatment duration with Sofosbuvir+PeglFN+RBV

The company was not able to identify any suitable trial evidence on SVR for treatment-naive
GT4 patients with cirrhosis receiving Sofosbuvir+PegIlFN+RBV. In order to include these

patients in the analysis they assumed that the SVR for GT1 treatment-naive cirrhotic patients





could be applied. The company response does not include any discussion on the clinical

plausibility of this assumption.

In the absence of suitable trial evidence on SVR for any group of treatment-experienced
patients the company have used values from the CS for sofosbuvir/ ledipasvir, but do not
identify where that submission sourced these data or give any indication of their validity or

reliability. The ERG has checked the submission (at https://www.nice.org.uk/quidance/qid-

tag484/documents/hepatitis-c-chronic-ledipasvirsofosbuvir-id742-committee-papers) and note

that the SVRs are for GT1 treatment-naive patients and were derived from the NEUTRINO
study and sourced to the sofosbuvir SPC. The company response does not include any
discussion on the clinical plausibility of this assumption — in particular there is no discussion
of the plausibility of the assumption of equal effectiveness across all categories of prior
treatment response, given that all other PegIFN containing regimens show a lower response

in null responders versus partial responders and prior relapsers.

The duration of treatment and adverse event data used in the model are also based on data
from the Neutrino study and use the same assumption (that data for GT1 treatment-naive

patients can be applied to all other patient groups).

These analyses suffer from the same issues as those reported in the original CS, and noted
in the ERG report. The economic analyses are all based on unadjusted indirect comparisons
— the company response does not contain any discussion of the relative effectiveness of
comparators compared with a common base, even where such a common base exists
(PeglFN+RBV). While accepting that the design of the trials of ombitasvir/ paritaprevir/
ritonavir with or without dasabuvir limit the possibility of developing complete evidence
networks to perform adjusted indirect comparisons, the ERG feels that the original CS and
the company response could have given more consideration to the face validity of these
comparisons, by reporting the relative effectiveness of each comparator versus
PeglFN+RBV. The ERG suggests that the results of these analyses should be treated with
caution, given the nature of the indirect comparisons in the model and the increasing range of

assumption/ imputation used to populate the model.

The ERG have summarised the tables by removing dominated/ extendedly dominated
comparators, to enable all comparisons for each GT / patient treatment history combination to
fit on one page. The results in Table 1 for all patients (irrespective of the stage of fibrosis) are
identical to the base case in the original CS and the results stratified by cirrhosis status are
identical to the results of additional analysis undertaken by the ERG and presented at first
ACM. Overall the ICERSs for treatment with 3D and 2D are less favourable in cirrhotic
patients, when treatment duration increases to 24 weeks and comparators that were

excluded by extended dominance in other populations remain in the analysis.
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Table 1: Genotype 1, treatment-naive interferon eligible.

Regimen Total costs Total Incremental Incremental ICER (£_per
(E) QALYs costs (£) QALYs QALY gained)

Genotype 1
Additional analysis Table 1: Any stage of fibrosis (Base Case Table 137 in original CS)
PeglFN+RBV 22,872 13.72 NA NA NA
3D+RBV 43,624 15.21 20,752 15 13,864
Additional analysis Table 2: Non-cirrhotic
PeglFN+RBV 20,483 14.33 NA NA NA
3D+RBV 39,556 15.77 19,073 1.43 13,306
Additional analysis Table 3: Cirrhotic
PeglFN+RBV 44,374 8.18 NA NA NA
SOF+PeglFN+RBV 61,777 9.73 17,402 1.56 11,182
3D+RBV 80,238 10.24 35,864 2.07 36,139
Genotype la
Additional analysis Table 4: Any stage of fibrosis (Table 143 in original CS)
PeglFN+RBV 23,305 13.64 NA NA NA
3D+RBV 45,110 15.18 21,805 1.54 14,199
Additional analysis Table 5: Non-cirrhotic
PeglFN+RBV 20,888 14.26 NA NA NA
3D+RBV 39,955 15.73 19,067 1.47 12,949
Additional analysis Table 6: Cirrhotic
PeglFN+RBV 45,057 8.08 NA NA NA
SOF+PeglFN+RBV 61,347 9.79 16,290 1.7 9,555
3D+RBV 91,507 10.19 46,450 2.11 75,360
Genotype 1b
Additional analysis Table 7: Any stage of fibrosis (Table 144 in original CS)
PeglFN+RBV 22,190 13.84 NA NA NA
3D+RBV 40,348 15.29 18,159 1.46 12,453
Additional analysis Table 8: Non-cirrhotic
PeglFN+RBV 19,844 14.45 NA NA NA
3D 38,677 15.84 18,833 1.39 13,515
Additional analysis Table 9: Cirrhotic
PeglFN+RBV 43,298 8.32 NA NA NA
3D+RBV 55,388 10.36 12,090 2.04 5,924

Notes: the summary results of these analyses are identical to those submitted by the ERG prior to the first
Appraisal Committee meeting, since simeprevir+peglFN+RBV (comparator added to the analysis at the request of

NICE is extendedly dominated in all the above analyses).






Table 2: Genotype 1 treatment-experienced (overall) interferon eligible

Regimen Total costs Total Incremental Incremental ICER (£_per
(E) QALYs costs (£) QALYs QALY gained)

Genotype 1
Additional analysis Table 10: Any stage of fibrosis (Base Case Table 138 in original CS)
PeglFN+RBV 30,128 11.07 NA NA NA
3D+RBV 51,882 13.19 21,754 2.12 10,258
Additional analysis Table 11: Non-cirrhotic
PeglFN+RBV 22,432 12.82 NA NA NA
3D+RBV 39,173 14.78 16,741 1.95 8,581
Additional analysis Table 12: Cirrhotic
PeglFN+RBV 46,482 7.33 NA NA NA
SOF+PeglFN+RBV 64,197 8.87 17,714 1.54 11,492
3D+RBV 78,890 9.81 32,407 2.48 15,631
Genotype 1a
Additional analysis Table 13: Any stage of fibrosis (Table 145 in original CS)
PeglFN+RBV 29,458 11.16 NA NA NA
3D+RBV 55,552 13.17 26,093 2.01 12,978
Additional analysis Table 14: Non-cirrhotic
PeglFN+RBV 21,907 12.91 NA NA NA
3D+RBV 39,524 14.74 17,617 1.84 9,589
Additional analysis Table 15: Cirrhotic
PeglFN+RBV 45,505 7.45 NA NA NA
SOF+PegIFN+RBV 64,197 8.87 18,692 1.42 13,157
3D+RBV 89,610 9.83 44,105 2.38 26,516
Genotype 1b
Additional analysis Table 16: Any stage of fibrosis (Table 146 in original CS)
PeglFN+RBV 30,738 10.98 NA NA NA
3D+RBV 43,790 13.22 13,052 2.24 5,828
Additional analysis Table 17: Non-cirrhotic
PeglFN+RBV 22,909 12.75 NA NA NA
3D 38,398 14.84 15,489 2.09 7,401
Additional analysis Table 18: Cirrhotic
PeglFN+RBV 47,375 7.22 NA NA NA
3D+RBV 55,249 9.77 7,874 2.55 3,087






Table 3: Genotype 4 treatment-naive, interferon eligible

Regimen TotaéE(;osts Total QALYs Iné:(;t;rt‘r;e(rét)al Inc(geAnE\e}rS]tal QIACLE\I?g(ii?](;:j)
Additional analysis Table 19: Any stage of fibrosis
PeglFN+RBV 21,940 14.33 NA NA NA
2D+RBV 41,401 15.29 19,462 0.96 20,234
Additional analysis Table 20: Non-cirrhotic (Table 139 in original CS)
PeglFN+RBV 19,286 15.00 NA NA NA
2D+RBV 36,490 15.84 17,204 0.85 20,351
Additional analysis Table 21: Cirrhotic
PeglFN+RBV 45,822 8.32 NA NA NA
SMV+PeglFN+RBV 55,377 9.28 9,555 0.96 9,902
SOF+PeglFN+RBV 61,777 9.73 15,955 141 14,238
2D+RBV 85,602 10.33 39,781 2.01 40,025
Table 4: Genotype 4 treatment-experienced (overall), interferon eligible

Regimen TotaéE(;osts Total QALYs Inggz;r;e(rg;al Inc(geAT\e}gtal QIAC\LE\'(QégiE]gj)
Additional analysis Table 22: Any stage of fibrosis
No treatment 24,245 10.80 NA NA NA
2D+RBV 52,199 13.24 27,954 2.43 11,485
Additional analysis Table 23: Non-cirrhotic (Table 140 in original CS)
No treatment 16,186 12.58 NA NA NA
2D+RBV 36,536 14.84 20,350 2.27 8,977
Additional analysis Table 24: Cirrhotic
No treatment 41,370 7.03 NA NA NA
SOF+PegIFN+RBV 64,197 8.87 22,827 1.84 12,432
2D+RBV 85,482 9.82 44,112 2.79 22,331

10






2. Scenario analyses around utility values

The scenario analyses around utility values use the same input data as described above in
section 1, hence use regimens and treatment duration for 3D and 2D as specified in the
summary of product characteristics, include all relevant comparators and are presented

separately for people with and without cirrhosis, and by treatment history.

2a) Using the utility increment for SVR over the baseline utility values,

based on values reported for people who achieved SVR in the trials

The pooled analysis from the company clinical trials indicated a lower utility gain for patients
achieving an SVR (il vs +0.05 in the base case). The ERG cannot verify this estimate
since no further information is provided in the company response. The analysis is based on
patients having an SVR and who had baseline and 12 week post-treatment EQ-5D-5L. Data
on EQ-5D-5L index values in the original CS are only reported as mean values across all
patients in each trial (at baseline, at end of treatment and at 12 weeks post-treatment) and
are not reported separately for those achieving SVR. Table 5 shows the health state utilities
for base case and those included in this scenario analysis.

Table 5: Health state utility values in model base case and scenario analyses

State Base case Scenario a)
Mild HCV 0.77 0.770
Moderate HCV 0.66 0.660
Compensated cirrhosis 0.55 0.550
Recovered (no HCV, history of mild fibrosis) 0.82 .
Recovered (no HCV, history of moderate fibrosis) 0.71 -
Recovered (no HCV, history of compensated cirrhosis) 0.60 .
Decompensated cirrhosis 0.45 0.450
Hepatocellular carcinoma 0.45 0.450
Liver transplant 0.45 0.450
Post-liver transplant 0.67 0.670

As would be anticipated, reducing the utility gain associated with SVR states results in higher
ICERSs than in the base case analyses reported in the original CS, and compared with the
analyses reported in section 1 of the company response (which used the base case health

state utilities).
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Table 6: Genotype 1, treatment-naive interferon eligible. Scenario 2a

Regimen Total costs Total Incremental Incremental ICER (£_per
(E) QALYs costs (£) QALYs QALY gained)

Genotype 1
Additional analysis Table 25: Ant stage of fibrosis
PeglFN+RBV 22,872 13.40 NA NA NA
3D+RBV 43,624 14.50 20,752 111 18,772
Additional analysis Table 26: Non-cirrhotic
PeglFN+RBV 20,483 14.00 NA NA NA
3D+RBV 39,556 15.04 19,073 1.04 18,297
Additional analysis Table 27: Cirrhotic
PeglFN+RBV 44,374 7.97 NA NA NA
SOF+PegIFN + RBV 61,777 9.23 17,402 1.26 13,815
3D+RBV 80,238 9.64 35,864° 1.67% 44,632
Genotype la
Additional analysis Table 28: Any stage of fibrosis
PeglFN+RBV 23,305 13.34 NA NA NA
3D+RBV 45,110 14.48 21,805 1.13 19,252
Additional analysis Table 29: Non-cirrhotic
PeglFN+RBV 20,888 13.95 NA NA NA
3D+RBV 39,955 15.02 19,067 1.07 17,833
Additional analysis Table 30: Cirrhotic
PeglFN+RBV 45,057 7.89 NA NA NA
SOF+PeglFN+RBV 61,347 9.27 16,290 1.38 11,816
3D+RBV 91,507 9.60 46,450" 1.70° 92,268
Genotype 1b
Additional analysis Table 31: Any stage of fibrosis
PeglFN+RBV 22,190 13.48 NA NA NA
3D+RBV 40,348 14.56 18,159 1.08 16,820
Additional analysis Table 32: Non-cirrhotic
PeglFN+RBV 19,844 14.08 NA NA NA
3D 38,677 15.10 18,833 1.02 18,538
Additional analysis Table 33: Cirrhotic
PeglFN+RBV 43,298 8.08 NA NA NA
3D+RBV 55,388 9.73 12,090 1.65 7,316
Notes

% calculated as increment vs PeglFN+RBV as baseline. Correctly calculated vs next best (non-dominated option)
incremental cost = 18,461 and incremental QALYs = 0.41 giving ICER of 44,632 shown in final column.
® calculated as increment vs PegIFN+RBV as baseline. Correctly calculated vs next best (non-dominated option)
incremental cost = 30,161 and incremental QALYs = 0.32 giving ICER of 92,828 shown in final column.






Table 7: Genotype 1, treatment-experienced (overall) interferon eligible. Scenario 2a

Regimen Total costs Total Incremental Incremental ICER (£_per
(E) QALYs costs (£) QALYs QALY gained)

Genotype 1
Additional analysis Table 34: Any stage of fibrosis
PeglFN+RBV 30,128 10.96 NA NA NA
3D+RBV 51,882 12.53 21,754 1.57 13,854
Additional analysis Table 35: Non-cirrhotic
PeglFN+RBV 22,432 12.71 NA NA NA
3D+RBV 39,173 14.09 16,741 1.38 12,172
Additional analysis Table 36: Cirrhotic
PeglFN+RBV 46,482 7.24 NA NA NA
SOF+PegIFN + RBV 64,197 8.48 17,714 1.24 14,331
3D+RBV 78,890 9.23 32,407 1.98 19,642
Genotype 1a
Additional analysis Table 37: Any stage of fibrosis
PeglFN+RBV 29,458 11.03 NA NA NA
3D+RBV 55,552 12.52 26,093 1.49 17,524
Additional analysis Table 38: Non-cirrhotic
PegIFN + RBV 21,907 12.77 NA NA NA
3D+RBV 39,524 14.07 17,617 1.29 13,613
Additional analysis Table 39: Cirrhotic
PegIlFN +RBV 45,505 7.34 NA NA NA
SOF+PegIFN+RBV 64,197 8.48 18,692 1.14 16,387
3D+RBV 89,610 9.24 44,105 1.90 33,332
Genotype 1b
Additional analysis Table 40: Any stage of fibrosis
PeglFN+RBV 30,738 10.90 NA NA NA
3D+RBV 43,790 12.56 13,052 1.66 7,874
Additional analysis Table 41: Non-cirrhotic
PeglFN+RBV 22,909 12.66 NA NA NA
3D 38,398 14.14 15,489 1.48 10,480
Additional analysis Table 42: Cirrhotic
PegIFN + RBV 47,375 7.16 NA NA NA
3D+RBV 55,249 9.20 7,874 2.04 3,861
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Table 8: Genotype 4 treatment-naive, interferon eligible. Scenario 2a

Regimen TotaéE(;osts Total QALYs Iné:(;t;rt‘r;e(rét)al Inc(geAnE\e}rS]tal QIACLE\I?g(ii?](;:j)
Additional analysis Table 43: Any stage of fibrosis
PeglFN+RBV 21,940 13.83 NA NA NA
2D+RBV 41,401 14.56 19,462 0.73 26,730
Additional analysis Table 44: Non-cirrhotic
PeglFN+RBV 19,286 14.47 NA NA NA
2D+RBV 36,490 15.10 17,204 0.63 27,422
Additional analysis Table 45: Cirrhotic
PeglFN+RBV 45,822 8.08 NA NA NA
SMV+PeglFN+RBV 55,377 8.86 9,555 0.78 12,176
SOF+PeglFN+RBV 61,777 9.23 15,955 1.15 17,713
2D+RBV 85,602 9.71 39,781 1.63 48,791
Table 9: Genotype 4 treatment-experienced, interferon eligible. Scenario 2a
Regimen TotaéE(;osts Total QALYs Inggz;r;e(rg;al Inc(geAT\e}gtal QIAC\LE\'(QégiE]gj)
Additional analysis Table 46: Any stage of fibrosis
PeglFN+RBV 24,245 10.80 NA NA NA
2D+RBV 52,199 12.57 27,954 1.77 15,803
Additional analysis Table 47: Non-cirrhotic
PeglFN+RBV 16,186 12.58 NA NA NA
2D+RBV 36,536 14.14 20,350 1.56 13,027
Additional analysis Table 48: Cirrhotic
PeglFN+RBV 41,370 7.03 NA NA NA
SOF+PeglFN+RBV 64,197 8.48 22,827 1.44 15,800
2D+RBV 85,482 9.24 44,112 2.21 27,877
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2b) Using health state utility values based on the EQ-5D data from the trials

The document detailing the company response provides no methodological detail on how
these health state utility data were estimated. Examination of the electronic model
(“Scenarios - Health Utilities” sheet) indicates that genotype- and fibrosis stage-specific
estimates of the mean baseline utility were derived as weighted averages of the genotype
and fibrosis stage-specific mean utilities derived for each trial. These values were used as the
mild HCV, moderate HCV and compensated cirrhosis health state utilities.

Advanced liver disease states (decompensated cirrhosis, hepatocellular carcinoma, liver
transplant) were not observed in the AbbVie trials, and as a result no utility data were
collected for these health states in the trials. Utility values for these states were estimated
based the ratio of the utility for each state, relative to mild HCV (in the utility value set used in
the base case). For example, the ratio for decompensated cirrhosis using the values used in
the base case is 0.45/0.77 (0.584) which can be multiplied by the genotype-specific utility for
Mild HCV estimated in the trials (e.g. 0.850 for GT1 treatment-naive patients) to derive an
estimated health state utility for decompensated cirrhosis (0.584*0.850 = 0.497).

Values for SVR states were not based on the sub-group of patients achieving SVR but were
based on a pooled estimate of the difference from baseline to 12 weeks post-treatment. The
differences between mild HCV, moderate HCV and compensated cirrhosis and their
respective SVR states in this analysis are greater (in absolute value, although some
differences are positive and some negative with a range from -0.017 to +0.078) than those in
the previous scenario which derived a single pooled value for the utility difference between

chronic HCV infected and SVR states (in patients achieving SVR).

Table 10: Health state utility values in model base case and scenario analyses

GT1 GT4
State Base , Exper- . Exper-
case Naive | . Naive | .
ienced ienced
Mild HCV o7z | N BN BN
Moderate HCV o6 | HE B B
Compensated cirrhosis o5 I HE B B
Recovered (no HCV, history of mild fibrosis) (k2NN BE BE BER |
Recovered (no HCV, history of moderate fibrosis) e BE BE BB |
Recovered (no HCV, history of compensated cirrhosis) | 060 | ] | T
Decompensated cirrhosis wiaae B BB BE |
Hepatocellular carcinoma o4s |HH T B BN
Liver transplant vty BN B B |
Post-liver transplant 0.67 - - - -

Notes: advanced liver disease states (decompensated cirrhosis, hepatocellular carcinoma, liver transplant) not
observed in AbbVie trials. Utility for these states was estimated based the ratio of the utility for each state, relative
to mild HCV. For example, the ratio for decompensated cirrhosis = 0.45/0.77 = 0.584 which when applied to the
utility for Mild HCV in GT1 treatment-naive patients (-) gives an estimated utility of 0.584%
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Table 11: Genotype 1, treatment-naive interferon eligible. Scenario 2b

Regimen Total costs Total Incremental Incremental ICER (£_per
(E) QALYs costs (£) QALYs QALY gained)

Genotype 1
Additional analysis Table 49: Any stage of fibrosis
PeglFN+RBV 22,872 16.29 NA NA NA
3D+RBV 43,624 17.52 20,752 1.23 16,875
Additional analysis Table 50: Non-cirrhotic
PeglFN+RBV 20,483 16.86 NA NA NA
3DxRBV 39,556 17.96 19,073 1.10 17,385
Additional analysis Table 51: Cirrhotic
PeglFN+RBV 44,374 11.13 NA NA NA
SOF+PeglFN+RBV 61,777 12.95 17,402 1.83 9,535
3D+RBV 80,238 13.55 35,864 2.42 30,823
Genotype la
Additional analysis Table 52: Any stage of fibrosis
PeglFN+RBV 23,305 16.05 NA NA NA
3D+RBV 45,110 17.30 21,805 1.25 17,449
Additional analysis Table 53: Non-cirrhotic
PeglFN+RBV 20,888 16.63 NA NA NA
3D+RBV 39,955 17.75 19,067 1.12 17,028
Additional analysis Table 54: Cirrhotic
PeglFN+RBV 45,057 10.80 NA NA NA
SOF+PeglFN+RBV 61,347 12.76 16,290 1.96 8,312
3D+RBV 91,507 13.22 46,450 2.42 65,696
Genotype 1b
Additional analysis Table 55: Any stage of fibrosis
PeglFN+RBV 22,190 16.78 NA NA NA
3D+RBV 40,348 18.00 18,159 1.22 14,856
Additional analysis Table 56: Non-cirrhotic
PeglFN+RBV 19,844 17.33 NA NA NA
3D 38,677 18.41 18,833 1.08 17,431
Additional analysis Table 57: Cirrhotic
PeglFN+RBV 43,298 11.79 NA NA NA
3D+RBV 55,388 14.29 12,090 2.50 4,837






Table 12: Genotype 1, treatment-experienced (overall) interferon eligible. Scenario 2b

Regimen Total costs Total Incremental Incremental ICER (£_per
(E) QALYs costs (£) QALYs QALY gained)

Genotype 1

Additional analysis Table 58: Any stage of fibrosis

PeglFN+RBV 30,128 13.44 NA NA NA

3D+RBV 51,882 15.11 21,754 1.66 13,076

Additional analysis Table 59: Non-cirrhotic

PeglFN+RBV 22,432 15.03 NA NA NA

3D+RBV 39,173 16.11 16,741 1.08 15,495

Additional analysis Table 60: Cirrhotic

PeglFN+RBV 46,482 10.06 NA NA NA

SOF+PeglFN+RBV 64,197 11.86 17,714 1.80 9,840

3D+RBV 78,890 12.96 32,407 2.90 13,324

Genotype la

Additional analysis Table 61: Any stage of fibrosis

PeglFN + RBV 29,458 13.41 NA NA NA

3D+RBV 55,552 14.97 26,093 1.57 16,651

Additional analysis Table 62: Non-cirrhotic

PegIFN + RBV 21,907 14.99 NA NA NA

3D+RBV 39,524 16.02 17,617 1.03 17,047

Additional analysis Table 63: Cirrhotic

PeglFN+RBV 45,505 10.04 NA NA NA

SOF+PegIFN+RBV 64,197 11.65 18,692 1.61 11,610

3D+RBV 89,610 12.74 44,105 2.70 23,296

Genotype 1b

Additional analysis Table 64: Any stage of fibrosis

PeglFN+RBV 30,738 13.62 NA NA NA

3D+RBV 43,790 15.40 13,052 1.78 7,338

Additional analysis Table 65: Non-cirrhotic

PeglFN+RBV 22,909 15.19 NA NA NA

3D 38,398 16.31 15,489 1.12 13,831

Additional analysis Table 66: Cirrhotic

PeglFN+RBV 47,375 10.27 NA NA NA

3D+RBV 55,249 13.45 7,874 3.18 2,477
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Table 13: Genotype 4 treatment-naive, interferon eligible. Scenario 2b

Regimen TotaéE(;osts Total QALYs Iné:(;t;rt‘r;e(rét)al Inc(geAnE\e}rS]tal QIACLE\I?g(ii?](;:j)
Additional analysis Table 67: Any stage of fibrosis
PeglFN+RBV 21,940 16.85 NA NA NA
2D+RBV 41,401 17.89 19,462 1.04 18,783
Additional analysis Table 68: Non-cirrhotic
PeglFN+RBV 19,286 17.54 NA NA NA
2D+RBV 36,490 18.47 17,204 0.92 18,673
Additional analysis Table 69: Cirrhotic
PeglFN+RBV 45,822 10.59 NA NA NA
SMV+PeglFN+RBV 55,377 11.59 9,555 0.99 9,616
SOF+ PeglFN+RBV 61,777 12.05 15,955 1.46 13,806
2D+RBV 85,602 12.66 39,781 2.07 38,911
Table 14: Genotype 4 treatment-experienced, interferon eligible. Scenario 2b
Regimen TotaéE(;osts Total QALYs Inggz;r;e(rg;al Inc(geAT\e}gtal QIAC\LE\'(QégiE]gj)
Additional analysis Table 70: Any stage of fibrosis
PeglFN+RBV 24,245 13.50 NA NA NA
2D+RBV 52,199 16.32 27,954 2.81 9,935
Additional analysis Table 71: Non-cirrhotic
PeglFN+RBV 16,186 15.26 NA NA NA
2D+RBV 36,536 17.69 20,350 2.43 8,370
Additional analysis Table 72: Cirrhotic
PeglFN+RBV 41,370 9.77 NA NA NA
SOF+PeglFN+RBV 64,197 12.17 22,827 2.40 9,511
2D+RBV 85,482 13.40 44,112 3.63 17,355
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3. Discussion of treatment duration (3D plus ribavirin) in people with

genotype 1a chronic hepatitis C with cirrhosis.

The company response confirms that the marketing position allows for 12 weeks treatment
with 3D for GT1a cirrhotic patients with baseline laboratory values of AFP < 20 ng/mL,
platelets = 90 x 109/L and albumin = 35 g/L and that this is consistent with the summary of
product characteristics. The response further cites efficacy data (SVR) from the TURQUOISE
2 study that indicates similar outcome for patients with compensated cirrhosis receiving either
12 or 24 weeks of treatment with 3D+RBV — with the exception of GT1a patients who were
null responders to previous PegIFN+RBYV treatment. The company response indicates that
the original submission for marketing authorization to EMA proposed 12 weeks treatment for
all GT1a cirrhotic patients (other than prior null responders who would receive 24 weeks
treatment) and cites recommendations from a consensus meeting involving national societies
(BASL, BHIVA, BIA, BSG, BVHG) indicating similar recommendations for GT1 patients
treated with ombitasvir/paritaprevir/ritonavir with or without dasabuvir (tRBV). However the
company response also states that (as noted above) the summary of product characteristics
indicates that the recommendation for 12 weeks treatment in GT1a cirrhotic patients is based
on baseline laboratory test results rather than prior treatment experience. It is not clear, from
the submitted evidence, which approach would be used in practice — the ERG has not been

able to verify these considerations with clinical experts.

The company response states that there is no recommendation to offer 12 weeks treatment

to GT4 cirrhotic patients, who should receive 24 weeks of 2D+RBV.

4. Subgroup analyses to explore the effect on the incremental cost-
effectiveness ratios (ICERs) of the treatment duration of 3D plus

ribavirin for people with genotype 1a CHC with compensated cirrhosis

This section to follow
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5. Provide probabilistic sensitivity analyses for each base-case
analyses varying parameters to a meaningful degree around the value

used in the base-case, with the source and rationale for each variation.

The presentation of the probabilistic evaluations for each base case analysis (including
details of variation in parameter values, source and rationale for each variation) specified in
the NICE request for additional analysis is limited to presentation of charts showing multiple
CEACs. No summary values (such as mean costs and QALYs for each PSA with percentile-
based confidence limits) are presented for comparison with the deterministic base case
results, nor does the document report the required sources or rationales for variation around
parameter values (other than for SVRs, providing some explanation and examples to

supplement information provided in the original CS).

The PSAs reported in section 5 of the company response include evaluations in populations
that do not appear to be relevant to the request for additional analyses from NICE (Figures
25-32 report analyses for interferon-ineligible patients that are not included in any of the
deterministic analyses described in section 1 to 4 of the company response). In contrast the
PSA section does not appear to include any analyses relating to the SVR and health state
utility scenarios considered in section 2 or the treatment duration scenarios in section 4.
While the wording of the NICE request is not explicit in stating which analysis should be
included in the PSA, the company response does not include any rationale for limiting the
PSA only to analyses specified in section 1.

The updated electronic model does not appear to have been amended in light of comments
raised in the original ERG report regarding the approach to sampling variables in the PSA,
nor have the additional analyses considered uncertainties related to assumptions underlying
the analysis (for example additional uncertainty introduced by applying SVR data derived in
studies of GT1 patients to GT4 patients). The company response refers to the use of
“hypothetical numbers for sofosbuvir+PR” but uses these to derive a standard error to
parameterise the sampling distribution in the PSA. For all SVRs, the variability in the PSA
appears to be entirely based on statistical measures (standard errors) and does not consider
any additional uncertainty introduced through the various assumptions and imputations that
have been used to derive data to populate the model. The PSAs presented are therefore

likely to underestimate the degree of uncertainty in the model.
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Table 15: Treatment-naive, interferon-eligible. SVR used in the model by genotype (genotype sub-group where relevant)
and stage of fibrosis

Genotype sub-group

Treatment GT1 GTla GT1b GT4
regimen Fibrosis stage
Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic

/ 97.2 96.3 96.0 94.6 100.0 100.0 100.0 97.9
3D/ 2D 405/422 53/56 209/209 22122 42142 46/47
Simeprevir + 83.9 73.2 60.4 79.1 68.4 55.7 89.3 78.6 65.9 84.4 66.7
PegIFN + 317/378 60/82 29/48 27132 2/3
RBV
Sofosbuvir + 91.7 80.8 93.5 82.6 83.8 72.9 100.0 80.8°
PeglIFN + 220/240 42/52 27127
RBV
Telaprevir + 81.3 71.6 61.9 78.0 68.3 58.6 85.9 76.2 66.4 NA NA NA
PeglIFN + 109/134 | 149/208 13/21
RBV
Boceprevir + 65.9 31.3 60.8 26.2 68.0 334 NA NA NA
PeglFN + 220/337 5/16
RBV
PegIFN + 45.6 43.5 33.3 42.7 4.06 30.4 50.2 48.1 37.9 70.6 37.9
RBV 67/147 84/193 7121 77/109 229/605
Notes:

" GT4 cirrhotic SVR is value for GT1
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Table 16: Treatment-experienced (null responder), interferon-eligible. SVR used in the model by genotype (genotype sub-

group where relevant) and stage of fibrosis

Genotype sub-group

Treatment GT1 GTla GT1b GT4
regimen Fibrosis stage
Mild lModerate Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic
/ 96.8 95.1 95.4 92.9 100.0 100.0 100.0 96.0
3D/ 2D 83/87 39/42 32/32 25/25 23/23 24/25
Simeprevir+ 50.3 24.6 38.1 12.4 60.2 34.5 44 .4 30.8
PeglFN+ 87/173 15/61 12/27 4/13
RBV
Sofosbuvir+ 74.0 65.2 74.0 65.2 74.0 65.2 74.0 65.2
PeglFN+ 178/240 34/52
RBV
Telaprevir+ 10.0 41.7 19.2 5.3 36.9 14.5 17.9 495 27.1 NA
PeglFN+ 1/10 15/36 5/26
RBV
Boceprevir+ NA
PeglFN+
RBV
PeglFN+ 0.0 4.5 10 0.0 4.9 10.9 0.0 4.2 9.3 NA
RBV 0/5 1/22 1/10

22






Table 17: Treatment-experienced (partial responder), interferon-eligible. SVR used in the model by genotype (genotype
sub-group where relevant) and stage of fibrosis

Genotype sub-group

Treatment GT1 GTla GT1b GT4
regimen Fibrosis stage
Mild | Moderate | Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic
/ 96.8 95.1 100.0 100.0 100.0 85.7 100.0 93.3
3D/ 2D 36/36 10/10 26/26 6/7 9/9 14/15
Simeprevir + 72.9 55.6 59.2 41.8 82.3 65.0 100.0 20.0
PegIFN + 86/118 15/27 5/5 1/5
RBV
Sofosbuvir + 74.0 65.2 74.0 65.2 74.0 65.2 74.0 65.2
PeglIFN + 178/240 34/52
RBV
Telaprevir + 71.4 75.0 33.3 62.2 65.8 24.1 80.4 84.0 42.3 NA
PeglIFN + 517 18/24 6/18
RBV
Boceprevir + 45.9 39.3 14.6 NA NA
PeglFN +
RBV
PeglFN + 0.0 25 20 0.0 31.6 25.3 0.0 16.9 13.5 NA
RBV 0/10 3/12 1/5
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Table 18: Treatment-experienced (prior relapser), interferon-eligible. SVR used in the model by genotype (genotype sub-

group where relevant) and stage of fibrosis

Genotype sub-group

Treatment GT1 GTla GT1b GT4
regimen Fibrosis stage
Mild | Moderate | Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic
/ 96.8 95.1 94.0 100.0 100.0 100.0 100.0 100.0
3D/ 2D 47/50 13/13 33/33 14/14 17/17 12/12
Simeprevir + 82.0 72.7 74.4 73.1 63.8 65.4 88.7 79.4 81.1 91.7 80.0
PegIFN + 137/167 32/44 29/39 11/12 8/10
RBV
Sofosbuvir + 74.0 65.2 74.0 65.2 74.0 65.2 74.0 65.2
PeglIFN + 178/240 34/52
RBV
Telaprevir + 85.3 83.1 82.1 81.8 79.7 78.7 88.9 86.7 85.7 NA
PeglIFN + 29/34 69/83 23/28
RBV
Boceprevir + 74.2 67.5 42.8 NA NA
PegIFN +
RBV
PeglFN + 35.0 21.2 2/15 40.9 27.1 19.2 30.8 17.0 9.2 NA
RBV 7/20 7/33 13.3
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Table 19: Treatment-experienced (overall), interferon-eligible. SVR used in the model by genotype (genotype sub-group
where relevant) and stage of fibrosis

Treatment
regimen

GT1

Genotype sub-group

GTla GT1b GT4

Mild

| Moderate

Cirrhotic

Fibrosis stage

Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic Mild Moderate | Cirrhotic

3D/ 2D

97.4

97.2

96.2 97.9 100.0 95.7 100.0 96.8

Simeprevir +
PeglFN +
RBV

69.8

66.0

53.8

58.4 54.7 42.5 78.2 74.5 62.3 80.0 472

Sofosbuvir +
PeglFN +
RBV

74.0

65.2

74.0 65.2 74.0 65.2 74.0 65.2

Telaprevir +
PeglFN +
RBV

58.5

68.3

48.6

53.0 62.7 43.1 65.0 74.7 55.1 NA

Boceprevir +
PegIFN +
RBV

NA

PeglFN +
RBV

14.0

17.3

14.3

16.4 21.8 18.5 12.3 13.1 10.5 NA
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Appendix 1: Corrections to tables in company responses

Table 7: Genotype 1b treatment-naive interferon eligible patients - Any Fibrosis Stage (repeats Table 4 i.e. gives data for genotype 1a). correct

table in electronic model (on “Basecase - Incremental Analysis” sheet)— see below:

Total QALYs

Regimen

Total costs, £

Total LYG

Incremental

Incremental

Incremental

ICER vs.
baseline

ICER
incremental

costs, £

Peg + Riba (PR) £22,190 19.76 13.84 NA NA NA NA NA
Extended
PR + Boceprevir £31,832 19.98 14.28 £9,642 0.22 0.44 £21,855 dominance
Extended
PR + Telaprevir £35,210 20.23 14.67 £13,020 0.48 0.83 £15,627 dominance
Extended
Simeprevir + PR £36,119 20.26 14.76 £13,929 0.51 0.92 £15,060 dominance
AbbVie regimen £40,348 20.64 15.29 £18,159 0.88 1.46 £12,453 £12,453
Sofosbuvir + PR £45,516 20.33 14.80 £23,327 0.57 0.97 £24,084 Dominated

Table 27: Genotype 1 treatment-naive interferon eligible patients — Cirrhotic Only Stage (repeats Table 26 i.e. gives data for non-Cirrhotic). Is

incorrect in electronic model as well (on “SA - Pooled Increment on SVR” sheet). These data have been calculated by the ERG

Incremental Incremental Incremental ICER vs. ICER
Regi Total f Total LY Total QALY
esimen otal costs, otal LYG otal QALYs costs, £ LYGs QALYs baseline incremental
Peg + Riba (PR) 44,374 7.97 NA NA NA NA
PR + Boceprevir 56,827 7.94 12,453 -0.03 -415,713 Dominated
PR + Telaprevir 55,132 8.72 10,757 0.75 14,306 Extended
dominance
Simeprevir + PR 56,721 8.71 12,346 0.74 16,624 Extended
dominance
Sofosbuvir + PR 61,777 9.23 17,402 1.26 13,815 13,815
AbbVie regimen 80,238 9.64 35,864* 1.67* 21,433 44,632

* calculated as increment vs PegIFN+RBV as baseline. Correctly calculated vs next best (non-dominated option) incremental cost = 18,461 and incremental
QALYs = 0.41 giving ICER of 44,632 shown in final column.
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4. Subgroup analyses to explore the effect on the incremental cost-
effectiveness ratios (ICERs) of the treatment duration of 3D plus
ribavirin for people with genotype 1a CHC with compensated

cirrhosis

The company response reports sub-group analyses for treatment-naive and treatment-
experienced GT1la HCV patients (and for GT1 overall) showing the effect of varying duration
of treatment with 3D plus ribavirin. The company response only reports analyses for the
overall group of treatment-experienced patients, and not for the separate sub-groups (prior
relapse, partial response and null response). The NICE request for additional analysis is not
explicit regarding the presentation of these results, although the specification of each
population as separate items in the request (labelled 4a to 4d) might indicate these sub-
groups should also be presented separately. The ERG re-ran the sub-group analyses, to
confirm the results reported in the company response - results for each sub-group of

treatment-experienced patients are presented in this document (see Table 3 to Table 5).

The company provides very limited detail on the methods adopted for the analysis and a
very brief summary of the results. The SVRs used to model costs and outcomes with 12
weeks of 3D plus ribavirin are not reported in the response document. The ERG extracted
the SVRs from the electronic model submitted as part of the company response and these

are reported in Table 1.

Table 1 SVRs for 3D plus ribavirin used in the base case and in sub-group analyses

. . Treatment

Patient population duration (weeks) SVR

o4 94.6%
o o (53/56)

Genotype 1a, treatment-naive, with compensated cirrhosis 92 2%
. 0
12 (59/64)
24 100.0%
Genotype 1a, patients who relapsed following response to (13/13)
previous anti-viral treatment, with compensated cirrhosis 12 93.3%
(14/15)
o 100.0%
Genotype 1a, partial responders to previous anti-viral (10/10)
treatment, with compensated cirrhosis 12 100.0%
(11/11)

24 92.9%
Genotype 1a, null responders to previous anti-viral treatment, (39/42)
with compensated cirrhosis 12 80.0%
(40/50)

Source: Table 2 Poordad F et al. ABT-450/r-Ombitasvir and Dasabuvir with Ribavirin for Hepatitis C with
Cirrhosis. New England Journal of Medicine 2014:370(21):1973-1982.






Cost effectiveness results for the sub-group analyses are presented in a series of tables in
the company response (Tables 73 to 84), which include columns reporting ICERs for each
treatment relative to peginterferon and ribavirin (labelled “ICER vs baseline”) and the
difference in the ICER for 3D plus ribavirin compared with the base case analysis (Tables 1
to 18 in the response document). This presentation is not fully incremental, since it does not

account for exclusion of some comparators due to dominance/ extended dominance.

This commentary includes tables reporting fully incremental base case analyses (24 weeks
of 3D plus ribavirin for patients with compensated cirrhosis) and cost effectiveness estimates
for 12 weeks of 3D plus ribavirin in the same patient population. The tables also include a
plot of the cost effectiveness results for the base case (in black text, also indicating the non-
dominated/ non-extendedly dominated interventions included in the fully incremental
analysis) and for the shorter duration of treatment (in red, also indicating the non-dominated/
non-extendedly dominated comparator(s) used in calculating the fully incremental ICER for

12 weeks of 3D plus ribavirin).

Table 2 presents results for people with treatment-naive genotype 1a CHC with
compensated cirrhosis. In the base case, the ICER for 24 weeks of 3D plus ribavirin is
£75,360 (incremental to Sofosbuvir+PeglFN+RBV). In the sub-group analysis, where
treatment duration is reduced to 12 weeks, but with a relatively small decrease in SVR, all
comparators (other than peginterferon and ribavirin) are excluded by dominance/ extended

dominance and the ICER for 3D plus ribavirin reduces substantially, to £5,985.

Table 3 to Table 5 present results for sub-groups of treatment-experienced people with
genotype la CHC patients with compensated cirrhosis. Note that there is no row for 12
weeks of 3D plus ribavirin for the group of null responders to previous treatment as their
treatment duration remains at 24 weeks, as indicated in the NICE specification of additional
analyses. The impact of shorter duration of treatment with 3D plus ribavirin for treatment
experienced patients who might be offered this option is similar to that for treatment-naive
patients (more favourable ICERs associated with shorter treatment duration [reducing from
£51,305 to £8,529 for prior relapsers and from £24,431 to £4,583 for partial responders], due
to a sizable reduction in treatment cost, but comparatively small reduction in SVR). It should
be noted that these sub-group analyses are based on very small numbers of patients
(between 10 and 15 patients studied for the sub-groups of prior relapsers and partial

responders).





Table 6 presents cost effectiveness results for treatment-experienced people (overall) which,
again, suggests a more favourable ICER for shorter duration of treatment (reducing from
£26,516 to £9,301)





Table 2 Cost effectiveness of anti-viral therapy for people with treatment-naive genotype 1a CHC with compensated cirrhosis

Genotype 1a, treatment-naive, interferon-eligible, with compensated

cirrhosis

Total Incremental ICER (£ per

Cost () | QALY | Cost (£) | QALY | QALY gained)

Boceprevir+ .
PeglFN+RBY 58,024 7.97 12,967 -0.11 Dominated
PeglFN+RBV 45,057 8.08 NA
Simeprevir+
PeglFN+RBY 57,832 8.94 12,775 0.85 Extended
Telaprevir+ dominance
PegIFN+RBV 55,907 9.00 10,850 0.92
Sofosbuvir+
PegIFN+RBY 61,347 9.79 16,290 1.70 9,555
3D+RBV 46,450 2.11
(24 weeks) 91,507 1 10.19 | 35'161)| (0.40) 75,360
3D+RBV 57,225 10.12 12,169 2.03 5,985 2
(12 weeks)

Incremental cost (£ 000s)

GT1a, Naive IFN Eligible, Cirrhotics Only

3D
40 —
30
20
BOG. SiM. 3D_12wk
TEL, L
10
0 PRI = T

T T T
0.5 0.0 05 1.0 1.5 2.0 2.5
Incremental QALYs

Notes: incremental costs/ QALYs in parentheses are calculated against non-dominated/ non-extendedly dominated alternative

%incremental costs, QALYs and ICER calculated by comparison with PegIFN+RBV






Table 3 Cost effectiveness of anti-viral therapy for treatment-experienced people with genotype 1a CHC with compensated cirrhosis,
who have relapsed after achieving SVR with previous therapy

Genotype 1a, treatment-experienced (prior relapsers), interferon-eligible, GT1a, Prior Relapsers, Cirrhotics Only
with compensated cirrhosis 50
Total Incremental ICER (£ per
Cost (£) | QALY |Cost (£) | QALY | QALY gained) =
40
PeglFN+RBV 45,349 | 7.47 NA )
2
Simeprevir+ < 30
PegIFN+RBV 54,038 | 8.86 8,689 1.39 Extended z
Sofosbuvir+ dominance | g
PegIFN+RBV 64,197 8.87 18,848 1.40 % 20 SOR,
Telaprevir+ E
PegIFN+RBV 51,060 | 9.15 5,711 1.68 3,400 0. - 3D_120k
3D+RBV 43,764 | 2.42
(24 weeks) 89,113 | 989 | (35053)| (0.74) 51,305 .
0 i T | | T
3D+RBV 10,452 2.24 a 0.0 0.5 1.0 15 2.0 25
55,801 9.70 i 8,529
(12 weeks) (4,741) | (0.56) Incremental QALY's

Notes: incremental costs/ QALYs in parentheses are calculated against non-dominated/ non-extendedly dominated alternative
% incremental costs, QALYs and ICER calculated by comparison with Telaprevir+PeglFN+RBV





Table 4 Cost effectiveness of anti-viral therapy for treatment-experienced people with genotype 1a CHC patients with compensated
cirrhosis, who have achieved a partial response to previous therapy

Genotype 1a, treatment-experienced (partial responders), interferon-eligible, GT1a, Partial Responders, Cirrhotics Only
with compensated cirrhosis 50
Total Incremental ICER (£ per 3D
Cost (£)| QALY |Cost(£)| QALY | QALY gained)
40

Telaprevir+ . —_
PegIFN+RBV 63,721 7.58 19,787 | -0.06 Dominated §

o

30 -
PeglFN+RBV 43,934 7.64 NA 7

o
Simeprevir+ Extended £ | - S
PegIFN+RBY 64,918 8.13 20,984 | 0.48 dominance % 20 - TE4
Sofosbuvir+ 64,197 | 8.87 | 20,263 | 1.23 16,520 £ 3D_12uk
PeglFN+RBV ' ' ’ ' ' 10 4
3D+RBV 45,179 2.25
(24 weeks) 89,113 | 989 1 oa916) (1.02) 24,431 S

0 i T T T T

3D+RBV 54254 | 9.90 10,320 5 o5 4,583 2 0.0 0.5 1.0 15 2.0 25
(12 weeks) Incremental QALYs

Notes: incremental costs/ QALYs in parentheses are calculated against non-dominated/ non-extendedly dominated alternative
% incremental costs, QALYs and ICER calculated by comparison with PeglFN+RBV





Table 5 Cost effectiveness of anti-viral therapy for treatment-experienced people with genotype 1a CHC with compensated cirrhosis,
who were null responders to previous therapy

Genotype 1a, treatment-experienced (null responders), interferon-eligible,
with compensated cirrhosis

Total

Incremental

ICER (£ per
Cost (£) | QALY |[Cost(£)| QALY | QALY gained)
PeglFN+RBV 47,283 7.23 NA
Simeprevir+
PeglFN+RBV 71,743 7.28 24,460 0.05
Extended

Telaprevir+ dominance
PeglFN+RBV 65,959 7.31 18,675 0.08
Sofosbuvir+
PegIFN+RBV 64,197 | 8.87 | 16,913 | 1.64 10,311
3D+RBV 43,488 2.46 a
(24 weeks) 0771 969 1 o6574)| (0.82) | 32004

GT1a, Null Responders, Cirrhotics Only

50
3D

40
m
3
S
3
30 -
B
Q
o SIM,
s
c
o 20 TEL,
g SOE
g

10 +

0 PRl T T T T
0.0 0.5 1.0 1.5 2.0

Incremental QALYs

2.5

Notes: incremental costs/ QALYSs in parentheses are calculated against non-dominated/ non-extendedly dominated alternative

% incremental costs, QALYs and ICER calculated by comparison with Sofosbuvir+PeglFN+RBV






Table 6 Cost effectiveness of anti-viral therapy for treatment-experienced people (overall) with genotype 1a CHC with compensated

cirrhosis

Genotype 1a, treatment-experienced (overall), interferon-eligible, with
compensated cirrhosis

Total Incremental ICER (£ per
Cost (£) | QALY |Cost (£) | QALY | QALY gained)

PeglFN+RBV 45,505 7.45 NA
Telaprevir+
PegIFN+RBV 59,328 8.13 13,823 0.68 Extended

: : dominance
Simeprevir+
PegIFN+RBV 62,614 8.17 17,109 0.72
Sofosbuvir+
PeglFN+RBY 64,197 8.87 18,692 1.42 13,157
3D+RBV 44,105 2.38
(24 weeks) 89610 | 983 | (25:414)| (0.96) 26,516
3D+RBV 65,828 9.76 20,323 2.31 8,812 %
(12 weeks)

GT1a, Treatment Experienced, Cirrhotics Only

50

40

30

20

Incremental cost (£ 000s)

10

3D

3D_12wk
',0

I - I T T
0.0 0.5 1.0 1.5
Incremental QALYs

2.0

2.5

Notes: incremental costs/ QALYs in parentheses are calculated against non-dominated/ non-extendedly dominated alternative

%incremental costs, QALYs and ICER calculated by comparison with PeglFN+RBV
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Dear I

This is agreeable with the expectation that any name from us will be left out leaving the factual
response.

| take also the opportunity to clarify that when we say that “CHMP interpretation is not towards
allowing 12 weeks of treatment” we mean that CHMP could not make any recommendation on 12
weeks of treatment.

Best Regards

From: I

Sent: 11 June 2015 13:18
To:
Cc:
Subject: RE: Query regarding marketing authourisation of ombitasvir-paretaprevir-ritonavir and
dasabuvir for chronic hepatitis C

Dear-

Thanks for your response.

We would also like to share your responses with the Appraisal Committee at NICE before the second
meeting that will be developing the final guidance to the NHS. These will form part of a formal
document and be shared on our website to support our decision-making.

Please can you confirm that our request to share this information is mutually agreeable with the
EMA?

We would highly appreciate an urgent response.

Kind regards,

Dr

Technical Analyst (Appraisals)

Centre for Health Technology Evaluation

National Institute for Health and Care Excellence

Level 1A | City Tower | Piccadilly Plaza | Manchester M1 4BT | United Kingdom
Tel:
Web: http://nice.org.uk

From: N

Sent: 29 April 2015 12:30
Cc:

Subject: RE: Query regarding marketing authourisation of ombitasvir-paretaprevir-ritonavir and
dasabuvir for chronic hepatitis C

Dear [N

Thank you very much for your email and for your query.

The CHMP interpretation of the data from the TURQUOISE II study is not towards allowing 12

weeks of treatment in cirrhotic patients in any subgroup. In the published EPARs of both Viekirax

(available here: http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_ -
Public_assessment_report/human/003839/WC500183999.pdf ) and Exviera (available here:
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http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
Public_assessment_report/human/003837/WC500182235.pdf ), it is clearly stated in section
“Discussion on clinical efficacy”, e.g. in the Viekirax EPAR on page 116, that

“During the assessment procedure, the applicant proposed different algorithms to identify a
subset of GT1la cirrhotic patients for whom 24 weeks of therapy would be indicated,
presuming that those not fulfilling criteria might be treated for 12 weeks. These include
prior null responder status or, alternatively, having one or more biomarkers of more advanced
disease (platelets, alfa-fetoprotein, albumin) with certain cut-offs (see above). Such approaches
however, are fraught with uncertainty. Given the similar tolerability of 12 and 24 weeks of
therapy (the proportion of patients stopping therapy due to adverse events in the Turquoise study
was 4/208 versus 4/172 for the two durations), and the abovementioned uncertainty of the
effectiveness of retreatment options, a 24 week course of therapy is considered appropriate
for all GT1la patients with compensated cirrhosis.

Nevertheless, the CHMP agreed to include the information originating from the post hoc
analysis on the risk of relapse in subgroups of GT1la cirrhotics in section 5.1. of the
Exviera SmPC.”

The same is explained in section 2.5.2.2.3. “Patients with genotype l1a or 1b virus and
compensated cirrhosis” of the EPARs, e.g. on page 108-109, where the Turquoise Il study results
are discussed:

“In an attempt to further understand the determinants of relapse after 12 weeks, in order to
identify those cirrhotic GT1a patients most suitable for 12 or 24 weeks of therapy, the applicant
further analysed this dataset by logistic regression. Some traditional prognostic factors, such as
age and baseline HCV RNA, were unrelated to relapse. Former injection drug use identified 10 of
the 11 relapsers, but the biological plausibility of this marker is uncertain. IL28b genotype was
also associated with relapse, but only when comparing TT genotype with non-TT genotype. Male
sex was marginally associated with relapse.

Higher AFP, lower platelets, and lower albumin, all factors identifying patients with more advanced
cirrhosis, were each significantly associated with relapse. These variables collectively identified all
of the prior null responders who relapsed and 3 of the 4 treatment-naive subjects who relapsed.
Table 20. Relapse  All Prior Null Subjects Without

by Baseline Responders Prior Null Response

Values of AFP,

Platelets, and

Albumin (12

weeks treatment

groups) Group

Subjects with 1 or 10/48 (20.8%) 7/25 (28%) 3/23 (13%)
more unfavorable

values™

Subjects with all 3 1/87 (1.1%) 0/22 (0%) 1/65 (1.5%)
values favorable*

P value < 0.0001 0.01 0.05

While it is recognized that Gtla cirrhotics with a higher risk of relapse on 12 weeks of therapy
could be identified post hoc using various biologically plausible baseline characteristics, and
particularly that data indicate that cirrhosis associated with low platelets or biochemical
abnormalities is a risk factor for relapse with a shorter treatment durations, the actual cut-offs
presented above are considered clinically arbitrary.

I hope the above clarifies.

Kind regards

From: NN

Sent: 22 April 2015 17:44
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i -
Cc:

Subject: Query regarding marketing authourisation of ombitasvir-paretaprevir-ritonavir and
dasabuvir for chronic hepatitis C

Dear [N and I

| was given your name by _ here at NICE who mentioned you recently helped with a
qguery on the marketing authorisation for ledipasvir-sofosbuvir from chronic hepatitis C. | was hoping
that you may be able to assist with a query we have regarding the marketing authorisations for
ombitasvir/paritaprevir/ritonavir (Viekirax) and dasabuvir (Exviera) for chronic hepatitis C; or if not,
direct it to the appropriate person in the organisation to provide a response.

Ombitasvir/paritaprevir/ritonavir with or without dasabuvir is currently being appraised through the
Single Technology Appraisal process at NICE. An Appraisal Committee is meeting in early May to
develop provisional recommendations and NICE would like to clarify a question it has about the
licensed use of ombitasvir/paritaprevir/ritonavir with dasabuvir plus ribavirin specifically in people
with genotype 1a chronic hepatitis C with cirrhosis.

The summary of product characteristics (SmPC) for both drugs (Table 1 in section 4.2) indicates that
the recommended treatment duration for people with genotype 1a chronic hepatitis C with cirrhosis
is 24 weeks; it then also states “(see section 5.1”). Abbvie (the manufacturer of both products), on
the other hand, feels that that the SmPCs allow for a 12 week treatment in some people with
genotype 1a chronic hepatitis C with cirrhosis, specifically for those who have all 3 favourable
baseline laboratory values (AFP < 20 ng/mL, platelets > 90 x 10°/L and albumin > 35 g/L) based on
the table 13 of the SmPCs and the following sentence “In subjects with all three favourable baseline
laboratory values (AFP < 20 ng/mL, platelets = 90 x 10°/L, and albumin > 35 g/L), relapse rates were
similar in subjects treated for 12 or 24 weeks”.

e Would it be possible to clarify whether a 12 week treatment duration in people with
genotype 1a chronic hepatitis C with cirrhosis is considered within the marketing
authorisation recommendations?

e |[sit reasonable to assume that the above mentioned sentence in the SmPCs allows for a 12
weeks treatment for some people with genotype 1a chronic hepatitis C with cirrhosis within
the marketing authorisation?

We would be very grateful to receive a response by end of Thursday 30 April if possible. Please feel
free to contact me if you need any clarity on the above or have any questions.

Kind regards,

Technical Analyst (Appraisals)

Centre for Health Technology Evaluation

National Institute for Health and Care Excellence

Level 1A | City Tower | Piccadilly Plaza | Manchester M1 4BT | United Kingdom

Tel:

Web: http://nice.org.uk

The information contained in this message and any attachments is intended for the
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addressee(s) only. If you are not the addressee, you may not disclose, reproduce or
distribute this message. If you have received this message in error, please advise
the sender and delete it from your system. Any personal data sent in reply to this
message will be used in accordance with provisions of the Data Protection Act 1998

and only for the purposes of the Institute's work.
All messages sent by NICE are checked for viruses, but we recommend that you
carry out your own checks on any attachment to this message. We cannot accept

liability for any loss or damage caused by software viruses.

http://www.nice.org.uk

This e-mail has been scanned for all known viruses by European Medicines Agency.

Delivered via MessageLabs

The information contained in this message and any attachments is intended for the
addressee(s) only. If you are not the addressee, you may not disclose, reproduce or distribute
this message. If you have received this message in error, please advise the sender and delete it
from your system. Any personal data sent in reply to this message will be used in accordance
with provisions of the Data Protection Act 1998 and only for the purposes of the Institute's
work.

All messages sent by NICE are checked for viruses, but we recommend that you carry out
your own checks on any attachment to this message. We cannot accept liability for any loss
or damage caused by software viruses.

http://www.nice.org.uk

This e-mail has been scanned for all known viruses by European Medicines Agency.

Delivered via MessageLabs
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NHS

England

Skipton House
80 London Road
London

SE1 6LH

Sent by Email PA Email: |G

23 March 2015

Dear Sir

Please find enclosed NHS England’s response to the ACD consultation on the
hepatitis C drug combination Ledipasvir—sofosbuvir.

The consultation response has been prepared by the specialised services
commissioning team and incorporates comments from clinical members of the
hepatitis subgroup of the Infectious Diseases Clinical Reference Group. These
comments do not describe a consensus view from the clinical body as this has not
been reached due to the variety of issues facing the decision-making around
hepatitis C and we expect clinicians to respond to the appraisal consultation as
individuals from their own organisation. The Infectious Diseases Clinical Reference
Group, under the chairmanship of Peter Moss, will be able to provide any further
direct advice to the NICE appraisal process through NHS England as requested.

The introduction of the oral treatments for hepatitis C is a major change in the
management of this disease and NHS England is supporting the implementation of
these treatments in a stepwise fashion with our previous early access scheme for
decompensated cirrhosis, the second access scheme for all patients with cirrhosis
soon to be available, and the formation of the work programme to establish access
to oral drugs for patients with F3 liver fibrosis in conjunction with an effective
program of surveillance for other patients and a focus on the specific needs of the
complex patient groups with hepatitis C.

The potential publication of the NICE guidance as a single technology appraisal has
led to a number of concerns that are described in the consultation response. This is
a rapidly changing field of medicine with new evidence emerging and NHS England
would want to implement through modifications of its early access scheme policies.
All stakeholders who have advised NHS England have indicated the importance of
forming a multiple technology appraisal evaluating the new suite of medications, their
combinations, the previously available treatments and the potential for shorter
treatment durations. It is understood that a multiple technology appraisal would be
best achieved in approximately 18 months time when the full range of these new
medications have been licensed.

High quality care for all, now and for future generations
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In the meantime NHS England is confident that treatment strategies through
commissioning policy can be formed to substantially reduce the burden of liver
disease associated with hepatitis C.

The potential impact of not adopting the stepwise implementation approach
described above needs to be considered explicitly in terms of both suboptimal
treatment of those with hepatitis C and the impact on the ability of the NHS to meets
its wider obligations. Using the prices described within the ACD and an estimated
population of non-cirrhosis G1 & G4 subtypes of circa 34000, the potential budget
impact of the ACD (in excess of planned access schemes) is circa £1,300M. NHS
England is clear that affordability is not part of the consideration of the Technology
Appraisal process. However, as the potential financial impact is so high, there is
minimal room for uncertainties in the assumptions taken to reach a position.

Until a NICE multiple technology appraisal can be carried out, NHS England would
support with their Access Scheme Programmes a NICE ‘Recommended with
Research’ position for patients without cirrhosis. These schemes would harness
substantial ‘real world’ data on the effectiveness of treatments and their
combinations to deliver much greater value for money for the NHS than proceeding
with a NICE recommendation through a single technology appraisal at this stage.

Yours sincerely

High quality care for all, now and for future generations





NHS

England

NHS England Response to NICE ACD - Ledipasvir—sofosbuvir for treating
chronic hepatitis C [ID 742]

Please find NHS England’s response to the ACD — Ledipasvir—sofosbuvir for treating
chronic hepatitis C (including responses from the Hepatitis C CRG subgroup).

Has all of the relevant evidence been taken into account?

Yes all current evidence has been taken into account. However, NHS
England understand that new data in specific patient groups is continuing to
emerge and it would seem prudent to allow for a more extensive time period
to enable NHS England to assess the emerging evidence under an evaluative
process that can be managed centrally rather than dictated by statutory
guidance.

Additional comments from the CRG:

The relevant Phase 2 and 3 trials are included. However other studies, and in
particular those looking at ‘real world’ experience, have not been fully
considered. New data were presented at AASLD 2014 (for example the
SOLAR and SIRIUS studies) which include important information about the
additional benefit of ribavirin in selected patients. These data suggest that for
patients with advanced liver disease a total of 12 weeks of
sofosbuvir/ledipasvir/ribavirin is equivalent to 24 weeks of therapy.

An additional meta-analysis of all patients with cirrhosis treated with
sofosbuvir/ledipasvir +/- ribavirin was presented by Dr Bouliere at the AASLD
meeting in November and these data suggest that 12 weeks of sofosbuvir /
ledipasvir / ribavirin is as effective as 24 weeks in this patient population.
Taken together these data strongly suggest that 12 weeks therapy with
ribavirin is sufficient for virtually all patients. The SOLAR results are described
by NICE as being ‘commercial in confidence’, although they were actually
presented publicly in November 2014. The NHS England commissioned Early
Access Program data has been presented at confidential meetings and shows
that 12 weeks sofosbuvir based therapies in patients with advanced cirrhosis
leads to SVR4 rates of 90% in patients with G1 and 70-80% in G3. Hence we
see no indication for extended duration therapies except in very restricted
patient groups.

There are considerable gaps in the available evidence base which make it
difficult at present to fully evaluate the role of the sofosbuvir/ledipasvir
combination (+/- ribavirin), especially in G3 and G4 infection, and in patients
with advanced liver disease. Much of this information is just not available,
and will require further evaluation of the drug combinations either in clinical
trials (unlikely) or through observational studies of real life use. However for
the G4 patients some extrapolation from existing data is possible. Results






from treating with 12 weeks of sofosbuvir/ledipasvir (albeit in small numbers)
gave nearly 100% SVR in a population that included a large proportion of
cirrhotic and treatment failure patients. This, along with results with
sofosbuvir/peg-interferon/ribavirin for G4, and EC50 data from in vitro studies,
suggests that sofosbuvir/ledipasvir would be good for G4 and probably at the
reduced duration.

Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?

NHS England believes there are still a number of uncertainties relating to the
evidence coupled with NICE only considering licensed dosing regimens. In
particular, the course length needs further consideration given the emerging
evidence around 12 week courses and SVR rates. Consideration needs to be
given to the following issues:

1. Uncertainty in treatment effects and comparative effectiveness

The evidence base on these new treatment regimens is small, particularly in
more severe patients (i.e. patients with cirrhosis), in less prevalent genotypes
and in harder to reach subpopulations (e.g. people who inject drugs, co-
infection with HIV). In the appraisal of ledispavir, for example, the NICE
committee recognised the weaknesses in the evidence base given the lack of
concurrent controls, small proportion of patients with cirrhosis and the limited
evidence in patients with HCV genotype 3 and 4. Furthermore, the clinical
studies are mainly non-randomised open-label studies without concurrent
controls. These studies are at higher risk of bias and additional uncertainty
from the lack of randomised control. Evidence from these studies should
therefore be interpreted with caution.

The new treatments for chronic hepatitis C offer sustained virologic response
(SVR) rates of approximately 90% although at a high cost. Both SVR rates
and treatment cost have been shown to be key cost-effectiveness drivers.
Consequently, for the assessment of added value, the focus should be on the
comparison of the additional benefits of new treatments versus the benefits
achieved by the current ones with their additional costs. The additional value
can be affected by patient characteristics that influence SVR rates for existing
regimens even where they do not impact on SVR rates for the newer
regimens. The NICE appraisals of added value have been based on naive
indirect comparisons with existing treatment regimens. The evidence used
within these appraisals to characterise the existing treatment regimens
represents only a selected proportion of that available.

The uncertainty in the evidence base has implications for decision
uncertainty. In other words, treatments that appear cost-effective under the
current evidence may not be cost-effective as new evidence emerges.
However, recommending treatments with uncertain evidence base may
reduce the likelihood that new evidence is generated and may make it more
difficult to change the recommendation in the future once new evidence
emerges. In these situations, recommendations for only-in-research or






approval-with-research may be more appropriate than a recommendation as
an option.

2. Development of the evidence base

The small sample sizes for particular patient groups may have implications for
external validity. For example, the SVR rate for ledispavir+sofosbuvir
(LED+SOF) over 12 and 24 weeks in cirrhotic people with HCV genotype 1
was obtained from the ION-1 study. In this study, 34 patients with chronic
hepatitis C genotype 1 and cirrhosis received LED+SOF over 12 weeks, of
which 32 (94.1%) achieved SVR. Had the trial recruited an additional patient
with those characteristics, and that additional patient had not achieved SVR,
the SVR rate would have reduced to 91.4%, a drop of 2.7%. Had an
additional 5 patients been recruited who did not achieve SVR, the SVR rate
would have reduced to 82.1%. Reductions in SVR rates are likely to affect the
cost-effectiveness of the new treatments.

Ongoing studies are likely to strengthen the evidence base in the near future:
ELECTRON-2 is an ongoing study on LED+SOF for patients with HCV
genotype 1, 3 or 6 and SOLAR-1 is an ongoing study for patients with HCV
genotype 1 or 4.

The access scheme commissioned by NHS England is currently accruing
data on the effects of these new treatment regimens in populations not
covered by the clinical trials, such as patients with decompensated cirrhosis.
These data on SVR rates with 12 week regimens in a patient group with
severe disease may be valuable in assessing prioritisation of access to new
treatment regimens.

3. The static nature of the cost-effectiveness models

The cost-effectiveness models utilised in the ACD did not include reinfections
or onward transmission. Excluding reinfection is likely to overestimate the
benefits and underestimate the costs of more effective treatments since re-
infected individuals require new treatment. Excluding onward transmission
may underestimate the benefits of more effective treatments. The impact of
excluding reinfection and onward transmission is likely to be larger and
depends on the prevalence of the disease and on the probability of risky
behaviours by the patient population.

A further source of uncertainty in this is the nature of the patient population
that is currently treated versus the patient population that could be treated
with the newer, shorter, non-interferon based regimens. While reinfection
rates and onward transmission effects may be small in patients with cirrhosis,
the impact of excluding these factors may increase if treatment is expanded to
more hard to treat populations and/or to earlier stages of disease.

4. The omission of relevant treatment strategies: watchful waiting and
treatment sequences






Watchful waiting and treatment sequences have not been evaluated in the
most recent NICE STAs nor in the current ACD. Watchful waiting consists of
monitoring the patient until the disease progresses to a more severe stage
then treat. Watchful waiting may represent current practice. This strategy may
be cost-effective for patients with mild disease and low likelihood of onward
transmission. Treatment sequences include strategies where patients are
treated with a cheaper less effective regimen (e.g. Pegylated Interferon and
Ribivirin) and patients who do not achieve SVR are re-treated with a more
expensive more effective regimen. A treatment sequencing strategy may be
more cost-effective than a ‘treat all’ strategy since it is likely to achieve similar
health benefits at much lower cost.

5. The opportunity costs of high cost medications affecting large
populations

NHS England understands that the cost of a 8 week course of LED+SOF is
£25,987 and a 12 week course is £38,980. Most up-to-date figures estimate a
total chronic hepatitis C population at almost 160,000 in England
(approximately 102,000 mild, 46,000 moderate and 6,000 compensated
cirrhotic patients). Assuming that around half of patients have genotype 1 or
4, treating only the cirrhotic patients with a 12 week course of SOF+LED
represents a cost of £121 million. Overall, NHS England has a budget of circa
£98 billion for 2015/16, and approximately 10% is allocated to medicines.
Therefore, treating only the compensated cirrhotic patients with genotype 1 or
4 with LED+SOF represents 1.3% of the total NHS budget for medicines.
Extending treatment to all patients with moderate disease with genotype 1 or
4 increases the budget impact to 10.3% of the total NHS budget for
medicines. The displaced interventions are likely to offer more than 1 QALY
per £20,000 spent. Therefore, offering these new drugs to all eligible patients
is likely to result in a net loss of health.

6. The capacity constraints to offer treatment to all eligible patients

NHS England have already highlighted issues around capacity in feedback
relating to TA330: Sofosbuvir for treating chronic hepatitis C. NHS England
believe these issues still remain despite feedback from clinicians that say
otherwise.

7. Implementation of ‘recommended as option’ guidance

The STA process is designed to evaluate a technology vs its current relevant
comparators. However, as the current relevant comparators change over time
as new therapies emerge, a sequence of STAs risks excluding relevant
comparators. For example, the most recently issued technology appraisal on
SOF+LED did not include daclastavir-based regimens in their comparisons
and vice-versa despite being appraised almost concurrently. In addition, there
are older NICE STAs on pegylated interferon and ribivirin (PR), Boceprevir
(BOC) and Telaprevir (TVR) that have not been withdrawn and are still valid.
For example, patients with HCV genotype 1 have PR, BOC+PR, TVR+PR,
SMV+PR, SOF+PR and LED+SOF as NICE recommended options. Given






the difference in costs and effectiveness, it is unclear which treatment should
be prioritised for implementation.

8. Investment in increasing uptake of cheaper treatments vs investment
in expensive treatments

Another important consideration is the role of PR in the current treatment
pathway. Many patients are reluctant to take PR due to the risk of side
effects. However, most side effects are mild to moderate in severity and can
be managed without reducing the dose or discontinuing the therapy.
Therefore, a potentially relevant alternative is to invest in increasing the
uptake of cheaper PR-based regimens with a treatment sequencing approach
to treatment (see Issue 4 for a discussion), in which patients are treated first
with PR and only treatment failures are treated with more expensive
alternatives. The value of investing in an implementation activity that
increases the uptake of PR-based regimens vs investing in more expensive
treatments could be evaluated in a value of implementation framework. This
may again vary by HCV genotype as response rates to PR may be higher for
patients with genotype 3 (not relevant to this ACD) disease compared to
genotype 1.

Additional comments from the CRG:

The included evidence has been adequately summarised. However some of
the conclusions and recommendations are open to further discussion.
Sofosbuvir/ledipasvir (+/- ribavirin) is a significant step forward in HCV
treatment compared to interferon-based therapy, especially for genotype 1
and 4 patients. Along with a number of other oral anti-viral combinations it
gives the opportunity for more effective, better tolerated treatment, with a high
cure rate across most patient populations.

There remain unanswered questions about the combination. Despite a lack
of evidence from the manufacturer’s trial programme many clinicians believe
(based on real world experience) that the addition of ribavirin is beneficial,
especially in certain patient sub-groups. It is not clear whether
sofosbuvir/ledipasvir is a better treatment for G1 and G4 patients than other
potential comparator regimens such as sofosbuvir/simeprevir, or
ombitasvir/paritaprevir/dasabuvir. Certainly there may be better options for
G3, although there is a paucity of data on sofosbuvir/ledipasvir/ribavirin in G3
patients (presumably because the manufacturer is developing a G3 specific
combination for future use). Optimum length of treatment course in ‘difficult to
treat’ groups remains uncertain. There are also a number of other drug
regimens in development (and likely to be available in the fairly near future)
which may be comparable to or better than sofosbuvir/ledipasvir.

It is clear from the clinical trial evidence that for many patient groups
sofosbuvir/ledipasvir is an excellent treatment. However for others, who fell
outside the relatively restrictive clinical trial programme, it is difficult given the
currently available data to say with certainty how and in whom the
sofosbuvir/ledipasvir combination should be used.






Are the provisional recommendations sound and a suitable basis for
guidance to the NHS?

For the reasons stated above NHS England do not believe the
recommendations are in the best interest of the NHS at this time.

Additional comments from the CRG:

This regimen is likely to be the first all oral HCV treatment recommended by
NICE for the majority of G1 and G4 patients. Availability of these drugs would
therefore be welcomed as a very significant improvement on interferon based
therapy for such patients. However there may be alternative treatment
regimens of comparable efficacy for G1 and G4, and sofosbuvir/ledipasvir is
clearly not the ideal treatment for other genotypes.

There are potential risks which accompany immediate recommendation of this
regimen as proposed in the ACD for all patients with G1 infection, especially
given that many patients with hepatitis C infection have mild asymptomatic
disease (and will remain in this state for many years to come).

e The ACD defines a large population of patients who may be suitable for
treatment with sofosbuvir/ledipasvir. This includes patients with cirrhosis
and advanced fibrosis, who are in urgent need of treatment, as well as
many others who do not have significant liver disease or symptomatic
infection. Commissioning should aim to safeguard and ensure early
access to treatment for the former group of patients. Due to both
constraints of both finance and capacity this would require prioritisation of
treatment for certain groups of patients.

e The place of sofosbuvir/ledipasvir in the treatment of some HCV groups is
inadequately defined by the published literature. It would be better if the
drugs could be used in a controlled and evaluated fashion in order to
better define their role in the treatment of these patients.

e The impact of widespread prescribing of an easy to use medication whose
success is contingent upon meticulous adherence is not yet clear. Given
the inclusion of NS5A inhibitors in most emerging treatment regimes it is
probable that development of NS5A resistance (which has been reported
in association with suboptimal dosing) will significantly reduce future
treatment options and the emergence of ‘untreatable, multi-drug resistant
HCV’ is a matter of concern. Data on treatment of ‘real world’ patient
cohorts will be required to assess the risks of viral resistance and
strategies to combat them will be required as access to therapy is
increased.

Therefore although it would be very helpful to have sofosbuvir/ledipasvir (with
or without ribavirin) as a NHS-funded treatment option, general availability in
an unrestricted manner may not be the best way for NHS England to use
these drugs.






The Clinical Reference Group has supported NHS England to put in place a
second Early Access Programme to make highly effective oral treatment
available during 2015-16 (and starting in the first quarter of the year) for all
eligible diagnosed patients with cirrhosis. Planning is underway for NHS
England to consider the formation of a third Access Programme for advanced
fibrosis (F3), patients with progressive fibrosis as evidenced by changes in
Fibroscan scores (or other validated invasive or non-invasive markers) and
other patients who, in the opinion of an expert panel, require urgent therapy.

Based on the understanding that well tolerated and effective oral therapies
will be made available during 2015-16 to a significant proportion of patients
with hepatitis C (as listed above), and to all those judged to be in urgent
clinical need, the CRG would support making these therapies available
through alternative approaches to the proposed NICE recommendation for the
use of sofosbuvir/ledipasvir as set out in the ACD. In patrticular, given the
many unanswered questions described above, we would support the use
through NHS England policies of different oral regimens (including
sofosbuvir/ledipasvir) as part of a ‘Commissioning through Evaluation’
programme, as long as this met the stated requirement for making treatment
accessible to those patients who need it. Drug treatment for hepatitis C could
be commissioned on an evaluative basis for a fixed two year period, with
robust data collection and analysis included as an integral part of the
programme delivered by regional treatment networks. This would allow
thorough evaluation of available therapies ahead of a more long term
commissioning strategy.

Any other comments

NHS England is aware that current practice is evolving as new therapies
emerge and older therapies are discontinued. Boceprevir and telaprevir,
which are recommended by NICE for genotype 1 infections in combination
with PR (pegylated interferon alpha and ribavirin), have been withdrawn from
the US market and their availability in the UK over the longer term is to be
determined.

Daclastavir (BMS) is under appraisal by NICE and guidance is expected in
May-June 2015. A four-drug therapy regimen for genotype 1 or genotype 4
patients, ombistavir+ paritaprevir+ritonavir with or without dasabuvir (Abbvie),
has recently been approved by the European Medicines Agency (EMA) and
will be appraised by NICE later this year with an anticiapated publication date
of September. Another interferon-free regimen, grazoprevir+elbasvir (MSD),
is likely to be submitted for regulatory approval this year.

Therefore, NICE guidance is being issued in moving ground, where new
technologies and more evidence is constantly emerging. The implication is
that a strategy to wait until all these technologies have been licensed may
avoid committing resources to technologies that may be quickly superseded.
The health impact of delaying access to more effective medicines is likely to
vary with disease severity, as patients with more severe liver damage may be
at risk of irreversible health loss.






It is for this reason coupled with the uncertainties highlighted above that NHS
England wish to propose an evaluative process to take place over the next
five years. This process will help determine which drug or combination of
drugs offers the best value to the NHS within specific hepatitis C populations.
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N I C E National Institute for
Health and Care Excellence

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Drugs for treatment of Hepatitis C

Technology Appraisals Ledipasvir-sofosbuvir for treating chronic hepatitis C
[ID742], Daclatasvir for treating chronic hepatitis C [ID766] and
Ombitasvir/paritaprevir/ritonavir with or without dasabuvir for treating chronic
hepatitis C [ID731]

Questions put to NHS England representatives at the Committee meeting on 1 April
2015

e |Is NHSE's key point the % of the budget which would be required to meet an
unrestricted positive recommendation (for all eligible patients)? If so, what %?

e What evidence is required from NHSE or elsewhere to demonstrate that a
technology is in this category?

e What evidence would Committee be seeking from NHSE in order to determine
whether its recommendation is appropriate?

o Confirmation as to the extent of the impact on its budget

o0 What other areas of treatment would be impacted by the need to find
the cost of this technology within 3 months

What difference it would make if the timeframe was extended

Whether there is a possibility of the overall budget being increased to
meet the recommendation

Further clarification questions forwarded to NHS England on 16 April 2015

e |t would be most helpful if you could in your response also address how
exactly you believe the Committee can help NHSE ‘manage access’ to the
newer hepatitis C drugs.

e Your letter states that you would like ‘an evaluative process to take place’, but
as indicated in the meeting, that in itself will not necessarily limit the impact on
NHS resources as ‘all’ eligible patients can still come forward. In that context it
would also be helpful for Committee to understand what NHSE has in mind to
do itself in terms of ‘managing access’ to these drugs, and the link to
affordability.

¢ Please address in your submission all three technologies currently being
considered by NICE; daclatasvir, ombitasvir/paritaprevir/ritonavir with or
without dasabuvir, and ledipasvir-sofosbuvir.

NICE May 2015
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England

CONFIDENTIAL

NHS ENGLAND SUBMISSION TO QUESTIONS RAISED BY NICE FOLLOWING
CONSULTATION RESPONSES TO HEPATITIS C DRUG APPRAISALS

BACKGROUND

NHS England is supportive of expanded new treatment options for people with
Hepatitis C, and has already begun funding their care. However, we also want to
ensure that unresolved questions about the best treatment strategies are answered
and that phased investment in Hepatitis C services does not cause damaging cuts
elsewhere.

The National Institute for Health and Care Excellence (NICE) Appraisal Committee is
in the process of considering three products for the treatment of hepatitis C;
sofosbuvir plus ledipasvir (Harvoni®) [ID742], daclatasvir (Daklinza®) [ID766], and
paritaprevir/ritonavir/ombitasvir (Viekirax®) +/- dasabuvir (Exviera®) [ID731]. In the
context of consultation on the preliminary recommendations for sofosbuvir/ledipasvir
NHS England submitted a comment that relates to NICE’s general duties to ‘have
regard to the broad balance between benefits and costs of the provision of health
services or of social care in England and the degree of need of persons for health
services or social care in England’.

The introduction of the oral treatments for hepatitis C is a major change in the
management of this disease and NHS England is supporting the implementation of
these treatments in a stepwise fashion with:

a) the early access scheme for decompensated cirrhosis;

b) the access scheme for all patients with cirrhosis soon to be available; and

c) the formation of the work programme to establish access to oral drugs for
patients with F3 liver fibrosis in conjunction with an effective program of
surveillance for other patients and a focus on the specific needs of the
complex patient groups with hepatitis C.

The potential publication of the NICE guidance for sofosbuvir plus ledipasvir
(Harvoni®) [ID742] as a single technology appraisal has led to a number of concerns
that were described in the consultation response. All stakeholders who have advised
NHS England have indicated the importance of forming a multiple technology
appraisal evaluating the new suite of medications, their combinations, the previously
available treatments and the potential for shorter treatment durations. It is
understood that a multiple technology appraisal would be best achieved in
approximately 18 months time when the full range of these new medications has
been licensed.

In the meantime NHS England is confident that treatment strategies through

commissioning policy can be formed to substantially reduce the burden of liver
disease associated with hepatitis C.
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Until a NICE multiple technology appraisal can be carried out, NHS England would
support with their Access Scheme Programmes a NICE ‘Recommended with
Research’ position for patients without cirrhosis. These schemes would harness
substantial ‘real world’ data on the effectiveness of treatments and their
combinations to deliver much greater value for money for the NHS than proceeding
with a NICE recommendation through a single technology appraisal at this stage.

Prioritisation strategies

In establishing the best way to implement NICE guidance, NHS England can
consider a number of prioritisation strategies. NICE evaluative processes do not
explicitly consider particular prioritisation strategies, such as watchful waiting and
treatment sequencing. Treatment sequencing involves initially treating people with a
less costly and less effective treatment (e.g. response guided pegylated interferon
with ribavirin), then retreating people who do not achieve SVR (treatment failures)
with more expensive and more effective treatment (e.g. ledipasvir-sofosbuvir or
others). Watchful waiting consists of monitoring the patient until their disease
progresses to a more severe stage then treating.

Watchful waiting strategies may be particularly cost-effective for patients with mild
disease and a low likelihood of onward transmission. For example, it is estimated
that 70% of patients will not develop cirrhosis, and among the 30% who do, time to
progression is 40 years on average (3). If the aim of treatment is to reduce the
incidence of events with a high health burden and/or health care costs
(decompensated cirrhosis, end stage liver disease, liver transplant), then making
new drugs available to all patients with chronic hepatitis C could represent
overtreatment as up to 70% of those receiving high cost drugs would, in the absence
of those drugs, have experienced little or no ill health consequences from their
disease.

An example of a watchful waiting strategy is making ledipasvir-sofosbuvir available
for patients with METAVIR score F3 but not for patients at F2-F0. This issue was not
discussed at the NICE appraisal committee meeting but has direct relevance to the
value of the new treatments for chronic hepatitis C. The model for ledipasvir-
sofosbuvir, for example, does not use METAVIR score and instead classifies the
disease stages into cirrhotic and non-cirrhotic.

NHS England believes it is essential for NICE to revisit the cost effectiveness
analysis for the hepatitis C drugs now that policies have been formed by NHS
England. Patients with cirrhosis now are unlikely to progress to End Stage Liver
Disease as they will be treated, patients with F3 fibrosis will be unlikely to progress
to cirrhosis once a F3 treatment strategy is in place. The probability of disease state
progression will be substantially changed for an FO patient with the change in the
clinical pathway.

NICE asked NHS England to clarify aspects of its comment through the
following questions.
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QUESTIONS SPECIFIC TO THE APPRAISALS
Q1. Confirmation as to the extent of the impact on its budget
The key variables in defining budget impact are:

e the numbers of patients coming forward for treatment on an annual basis;
the relative genotype frequencies;

the treatment durations;

the real world viral responses taking into account treatment compliance, and;
the costs of the drugs to the NHS, including discounts offered by the
companies for higher annual patient numbers.

The budget impact of the annual costs covering all drugs, all genotypes and all
stages of disease for diagnosed patients is estimated to be between £285-772
million per year. However, if a hypothetical but unrealistic 100% of the estimated
80,000 population with confirmed chronic HCV comes forward for treatment our
analysis suggest budget impact up to circa £1.9 billion.

Numbers coming forward for treatment

Although there is no patient registration system or national activity audits, the clinical
advice to NHS England accurately predicted the uptake for treatment of end stage
liver disease in relation to our first Early Access Scheme and so we have confidence
in the estimates regarding the second access scheme for those with cirrhosis soon
to be launched pending final approvals. Our confidence is related to the fact that
most of these patients (F4) are already accessing specialist healthcare. For these
two schemes NHS England is planning to treat 4,600 patients in 2015/16.

If there is access to all patients of all stages of disease (F0-4) with chronic HCV NHS
England estimated this could move patient treatment numbers to range from 7,000
(manageable but not currently affordable within current clinical services) to 20,000
patients per annum which will require significant service transformation along the
entire pathway (from diagnosis to treatment) in order to meet expectation generated
by the guidance even if this were affordable, which it is currently not. NHS England
believes it is unlikely that calls for treatment access will exceed 20,000 per annum,
but there are international examples where annual access rates have increased to
40% of the 80,000 known infected patients (which would be 32,000 per annum).

The budget impact model

The model and figures presented are based on the following assumptions:

Assumptions used

Patient population |In the NICE ACD the total population figure of 167,000 is used,
within which it has been taken that 28,500 are known to the
health system. 21% of the known patients have cirrhosis of
which one third are decompensated cirrhotics. 14% of non
cirrhotic patients are F3, 14% of patients are interferon
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unsuitable. Similar proportions have been applied to the
unknown (de novo) patients.

Genotypes The split between genotypes are GT1 - 45%; GT2 - 7%; GT3 -
44%; GT4 - 2%; GT5 - 1%; GT6 - 1%
Drugs Clinical opinion supports the proposal that GT3 non cirrhotic

naive patients will be offered pegylated interferon plus ribivirin
as the first line treatment

Daclatasvir plus sofosbuvir will be used in those patients
unsuitable for interferon

The NHS will only fund a maximum of 12 weeks treatment in
ALL cases

For GT1 non cirrhotics the course length for the Gilead FDC is
assumed to be 8 weeks

Costs All medicines costs are based on full list price with the exception
of ribivirin and pegylated interferon which are based on average
discounted prices.

Costs have been adjusted by 11% to reflect the average impact
of VAT (based on data from the early access scheme in
2014/15).

Estimated budget impact

Patients Cost Patients Cost Patients Cost

numbers £m numbers £m numbers £m
Decompensated Cirrhosis 1,100 60 1,100 60 1,100 60
Compensated cirrhotic 3,500 153 3,922 172 3,922 172
Non cirrhotic (known to system) 2,400 72 14,978 286 22,095 422
De Novo 4,883 119
Total 7,000 285 20,000 518 32,000 772

Q2. What other areas of treatment would be impacted by the need to find the
cost of this technology

NHS England will have to cut expenditure on other specialised service developments
being considered for 2015/16 and 2016/17. In addition, on the scale of budget
impact, further savings will need to be delivered to maintain the budget position for
specialised services. This will require service delivery restraints for other services
(the specific services are yet to be defined). To illustrate the opportunity cost York
University have modelled that a budget impact of £700 million is associated with
3,598 additional deaths elsewhere in the NHS, which represent 16,308 years of life
lost and 54,128 lost QALYSs. If the incremental cost-effectiveness ratio (ICER) for
NICE recommended hepatitis C treatment is less than £13,000 (see below), the
health gains to patients receiving the new treatments for hepatitis C may exceed the
health losses elsewhere in the NHS.
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The NHS England Mandate from government requires us to deliver within resource
allocations made available by parliament. Therefore all other investment decisions
will be impacted by decisions relating to Hepatitis C. The impact will be felt across 70
Specialised Clinical Reference Group areas and over 130 services. It would not be
appropriate to identify where we would need to make reductions to other services at
this stage, and a very careful process would have to be followed before deciding
what cuts would have to be made. Therefore the information in this section must be
understood as contextual only. It serves to illustrate the complex nature of
reprioritising financial allocations to clinical services. We are emphatically not saying
that these are the reductions in other services that would actually be made. The
calculations are illustrative only and are used to give a feel of the scale of reductions
in other services that might be required.

For high budget impact scenarios it is impossible to manage large changes in budget
demand in year. The annual budgeting for 2015/16 was set in December 2014. For
high budget impact scenarios the 90-day rule of mandated compliance with a NICE
TA becomes very problematic to implement at all. We would have to carry out
sufficient modelling, engage with the public, take a decision to our Board, and then
wait for the implementation of whatever new policies are adopted to begin to deliver
savings in order to begin the process of delivering the necessary savings. Achieving
full savings would then take a further period of time depending on how quickly
existing patients end the courses of treatment we have had to withdraw or reduce.
We would in particular wish to avoid any situation where cuts to be made were
dictated not by where those cuts would do the least harm but where savings would
begin to be seen the most quickly.

For context, a growth in hepatitis C demand of up to £772m per annum within 12
months of implementation would be greater than the total funded growth in
expenditure within the total specialised services allocation in 2015/16 of £592m
(4.4%). This level of underlying growth within specialised services gives little scope
for spend over and above that required to deliver core activity growth within provider
contracts.

The opportunity costs from funding new interventions

The opportunity cost of funding new medications is the health forgone as a result of
those resources being unavailable to fund other alternative competing priorities .
Recent empirical research on the cost-effectiveness threshold to inform NICE
decisions has estimated that the additional cost which results in 1 QALY being
forgone by NHS patients is approximately £13,000 (central estimate) , lower than
implied by the existing NICE threshold range.

Furthermore, this research highlighted that technologies with non-marginal budget
impacts on the NHS budget are likely to displace disproportionally more health,
implying an even lower cost-effectiveness threshold. The opportunity cost
considered by NICE is represented by the NICE threshold, at £20,000 to £30,000 per
guality-adjusted life year (QALY) gained. The empirical evidence of the lower
threshold suggests that when NICE approves medicines with ICERs £20,000 or
more and/or that have a large budget impact, the services that are displaced may
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have generated more health for NHS users than that which is gained with the NICE
approved therapy.

The opportunity costs of the new treatments for chronic hepatitis C

The new treatments for chronic hepatitis C have the potential to reduce morbidity
and mortality as well as making a significant public health impact. However, these
treatments represent a significant budget impact given their high acquisition cost and
large patient population. For the purposes of illustration assuming a budget impact
between £300 million and £700 million per annum it is possible to describe the health
that could have been generated with existing NHS services without those funds
being diverted to new treatments for hepatitis C; in other words, it is possible to
guantify the health that other types of patients will forgo given the displacement of
their services to release budget for the hepatitis C products. The work that was
undertaken to estimate the cost-effectiveness threshold also produced a calculator
that would break down the impact on displaced services in terms of reduction in NHS
spend per disease area and associated additional deaths, life years lost, total QALYs
lost, QALYs lost due to Premature death and QALYs lost due to reductions in health-
related quality of life 2.

Table 1 shows the health forgone from activities that are likely to be displaced in the
NHS from funding the new hepatitis C treatments assuming a budget impact from
those products of £300 million and £700 million using the opportunity cost calculator
@ Again, we stress that these are illustrative only and do not imply any decision
about how we would actually respond to a recommendation.

Table 1 also shows the detailed breakdown of the disease areas where the health
losses are likely to occur in the NHS. A budget impact of £300 million is associated
with 1,542 additional deaths for other types of patients elsewhere in the NHS, which
represent 6,989 years of life lost and 23,198 lost QALYs. A budget impact of £700
million is associated with 3,598 additional deaths elsewhere in the NHS, which
represent 16,308 years of life lost and 54,128 lost QALYSs.
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Table 1. Estimates of health displacement elsewhere in the NHS from funding
the new treatments for chronic hepatitis C. This reflects a central estimate of
the cost-effectiveness threshold of approximately £13,000

QALYs lost
. QALYs lost due
Additional Life years lost Total QALYs dueto to effects on
deaths lost premature uality of life
death q y

Budget
impact £300 | £700 | £300 |£700 |£300 |£700 | £300 |£700 | £300 | £700
(million)
Total 1,542 | 3,598 |6,989 | 16,308 | 23,198 |54,128 | 4,493 | 10,484 | 18,704 | 43,643
Cancer 112 | 262 [1,125 |2,625 | 790 1,843 |732 |1,707 |58 136
Circulatory | 683 | 1,595 | 3,479 |8,118 |3,235 |7,548 |2,211 |5159 |1,024 |2,389
Respiratory | 401 | 936 |482 |1,124 |6,881 |16,055 |302 | 704 6,579 | 15,350
Gastro- 78 183 | 740 |1,726 |1,317 |3,072 |485 |1,132 |831 1,940
intestinal
Infectious
disonses 22 50 159 | 372 470 1,097 |108 |252 363 846
Endocrine 20 47 149 | 348 1,817 |4240 |97 227 1,720 | 4,013
Neurological | 36 84 194 453 3,272 7,635 128 299 3,144 7,336
Genito- 67 157 |98 229 317 741 62 145 255 596
urinary
Trauma & i ) i i i i i i i i
injuries
Maternity &
Seonates 0 0 13 30 14 32 9 22 4 10
g;gggders of 111 26 50 116 655 1,529 |34 79 621 1,450
M:;‘Itt";‘]' 85 198 | 385 | 899 2858 | 6669 |249 |582 2.609 | 6,087
Learning 1 3 6 14 21 48 4 10 17 39
Disability
Problems of
Vision 2 4 7 16 127 297 5 12 122 285
Problems of | , 2 4 10 420 981 3 7 417 973
Hearing
Dental 0 0 0 1 204 476 0 0 204 475
problems
Skin 7 17 33 78 58 136 21 50 37 86
Musculo- 12 27 53 124 696 1,625 |35 81 662 1,544
skeletal
Poisoning
mrd AE 1 3 6 14 25 57 4 9 21 48
Healthy 1 2 5 11 20 47 3 7 17 40
Individuals
Social Care i ) i i i i i i i i
Needs
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The ability to undertake further research to support future care of HCV

The evaluations NHS England suggests should be carried out by a ‘recommended
with research’ appraisal include:

e A direct comparison of all the relevant treatment options, including new
treatments, watchful waiting, and treatment sequences.

e Subgroup analyses by patient characteristics that affect the costs or benefits of
treatment, such as genotype, prior treatment experience, interferon eligibility and
severity of disease.

e The impact of uncertainty in the effects of treatment on the costs and benefits of
the optimal strategies.

e The costs and benefits of reducing onward transmission and reinfection.

e The implications of current NHS England commissioning policy for treating those
with decompensated cirrhosis and its impact on extending access for people with
cirrhotic and non-cirrhotic disease.

e The level of investment to increase treatment uptake that is warranted alongside
the optimal strategies in each of the patient groups.

e The characteristics required of any further new treatment in order for it to offer
value to the NHS (threshold levels of effectiveness and cost).
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Q3. What difference would it make if the timeframe was extended?

Although we stand by our observation above that it is in fact impossible for us to
accommodate positive guidance within the usual timescale, because of the scale of
changes in other services that would have to be considered and consulted on, NHS
England is not specifically seeking to extend the timeframe for mandatory guidance
as this in itself would not address the concerns raised. It is seeking a more
substantial revision to the strategy to deliver care for hepatitis C that includes a
managed market entry and a cost effective approach to implementation for each
patient cohort. To deliver this strategy a pause in the process of the technology
appraisals combined with delivery of national clinical policy will secure access for the
patients with advanced liver fibrosis and cirrhosis, i.e. those in urgent need of
immediate treatment. A pause would allow a re-working of the cost-effectiveness
models to include watchful waiting and the formation of multiple technology appraisal
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that this complex mix of drugs, genotypes, treatment durations, and access to care
demands.

However, if NICE proceeded to give an unrestricted guidance for the oral drugs the
work rate of 20,000 patients per year or more could not be absorbed by the current
hepatology services. A new service delivery model will need to be defined and
commissioned, for example test and treat services coordinated by specialised
nurses.

NHS England considers the flexibility of a ‘recommendation with research’
recommendation to allow some control over choice of treatment relevant to disease
presentation and progression and the relative cost of the drug.

NICE recently issued guidance which stated that ‘If there is more than one NICE-
approved medicine for the condition, providers and commissioners must not
recommend that any one of them is used routinely in preference to the others
(unless an order of preference is stated in the TAs or HSTs). Similarly, they must not
recommend that a medicine that has not been assessed by NICE is used routinely
in preference to a NICE-approved medicine.’ By issuing STAs for the different
treatments that are available NICE is effectively forcing NHS England down a
treatment line which may not be in the best interest of patients or the NHS as a
whole.

Q4. Whether there is a possibility of the overall budget being increased to
meet the recommendation

NHS England’s budget for 2015/16 has been set by parliament and government and
our Mandate requires that we operate within it. The growth in hepatitis C demand of
up to £772m per annum within 12 months of implementation would be greater than
the total funded growth in expenditure within the specialised services allocation in
2015/16 of £592m (4.4%).*

In total, specialised commissioning allocations have grown by 12.9% across 2014/15
and 2015/16, whereas other areas of expenditure have grown by only 6.4%. There
is therefore no realistic potential to divert further funding from other areas of
commissioning.

In summary, there is no spare capacity in the system to afford increased hepatitis C
expenditure at the scale potentially suggested by forthcoming NICE appraisal
decisions.

1 overall allocation growth less funding for the elimination of the
structural deficit In specialised commissioning
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QUESTIONS NOT SPECIFIC TO THE HEPATITIS C, RAISING GENERIC
CONSIDERATIONS FOR FUTURE APPRAISALS

Q5. Is NHSE’s key point the % of the budget, which would be required to meet
an unrestricted positive recommendation (for all eligible patients)? If so, what
%?

NICE decisions for a technology appraisal can be absorbed in commissioning plans
either by NHS England (for directly commissioned services) or CCGs where the
budget impact is relatively small. The budget impact illustrated by hepatitis C drugs
is of a scale where the implementation will displace other services or service
development. The specific mitigation proposed in this case is a multi-year
implementation that builds on our early access policies, targeting the greatest clinical
needs first, avoiding relatively low value treatments, and increasing knowledge of
cost effectiveness.

The broader point is to develop the method and means to bring forward
consideration of budget impact through closer collaboration in planning the appraisal
pipeline, including the use of multiple technology appraisal where indicated.

Our immediate concern is any recommendation that has a severe impact on the
overall pattern of expenditure, particularly one that is unforeseen or that must be
implemented in a short period. This could be measured as simply the projected cost
of implementation expressed as a percentage of the total available resource. We
are open to discussion with NICE, and other stakeholders, about what percentage
ought to call the wider considerations we refer to above into play.

The threshold will be a function of the scale of the cost impact, the speed of its
uptake, the anticipated growth in available NHS resources and unavoidable
competing demands for those resources in the same period. A consideration is
whether any impact threshold is at single appraisal level or set against the
cumulative effect of all decisions over a time period.

To illustrate the position, in the current economic climate with typical upward
pressure on spend from population need, the total new resources available for all
non-demographic cost pressures across the whole of specialised commissioning,
including funding any new technologies/drugs is approximately £400m. A single
decision or group of decisions by NICE within a year with a value of more than £70m
brings budget impact into play.

We are concerned of the effect of any recommendation to transfer resources on a
significant scale from other treatments or areas into the recommended treatment.
This is of particular concern if this is done without a public debate not only about the
benefits of the treatment recommended and the needs of that patient population but
also about the benefits of other treatments and needs of other patients. We accept
that NICE's standard processes, which acknowledge that any recommendation may
displace spend elsewhere but that that displacement is acceptable at a cost
effectiveness threshold at about £20,000 and up to £30,000 per QALY, are usually fit
for purpose. Where the displacement is relatively small in proportion to total spend it
is reasonable only to be satisfied that the displacement results in an overall
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improvement in cost/benefit. Although there may be reductions in treatments
available in other areas as a result of any positive recommendation, they will be in
such cases relatively small and manageable.

The requirement to deliver a TA which requires possible transfer of a significant
proportion of the available resources for drugs spend away from current investment
to one group of patients introduces additional considerations. We stress this is not
because those patients are in any way undeserving of treatment and care, nor does
it depend on any characteristic of the patients, the condition or the treatment. Rather
it is that we do not think it is appropriate in effect to require very substantial
reductions in other areas, without that fact being considered and some view taken on
what those areas would be, whether reductions on a sufficient scale could be
implemented at all, and whether the values of the NHS require some other approach.
For such a significant impact we do not think it is adequate simply to focus on the
benefits of the treatment being appraised. This is a key consideration and one which
would apply to any TAs of this magnitude of impact irrespective of the patient group
involved.

Q6. What evidence is required from NHS England or elsewhere to demonstrate
that a technology is in this category?

The greater the budget impact the greater the difficulty a commissioner has to define
the arrangements for service delivery. Although a threshold is arbitrary NHS England
is open to a discussion with NICE about a budget impact where NICE might consider
a revised approach in its appraisal position.

The evidence that might be required for any future considerations is the
commissioning portfolio size defining the budget on which the technology impacts
(for hepatitis C this is specialised services in NHS England), the split between cost of
the technology and the cost of the service impact, and the potential gains across the
wider health and social care system. In year implementation requires capacity within
allocated budgets.

Q7. What evidence would the Committee be seeking from NHS England in
order to determine whether its recommendation is appropriate?

NHS England considers that NICE through its appraisal process will gather
information on budget impact to support these scenarios. The relative prioritisation of
one treatment decision over another remains with the service commissioner and we
are not proposing that NICE takes on this role. Managed market entry will aid the
implementation of high cost impact technologies through NICE/Commissioner
collaboration.

We would not ordinarily expect the cost of implementation to be a particularly
contentious issue, and NICE's costing and budget templates can typically be used to
give a sufficiently precise figure. The size of the NHS drug expenditure and
commissioning allocations are known, and we can provide typical spend in various
therapeutic areas to assist a committee to contextualise the impact of, say,
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recommending new spend of £300-700m within 12 months. We would not be able to
suggest that the effect of a recommendation would be to make specific cuts in
specific areas, and invite the committee in effect to make a choice. While that is
close to the reality of a decision where a recommendation would have a major
expenditure impact, it is not a decision that can be left to an appraisal committee.
The process for making such important decisions would have to be carefully
considered to maintain public and professional understanding and confidence. NHS
England would have to consider how to react to such a recommendation, having in
mind its duties of public engagement, to reduce health inequality, and to deliver the
NHS Constitution.

However, we would be happy to provide further information and to continue to work

closely to ensure that ‘real world’ commissioning considerations are increasingly fed
into appraisals and so frame NICE’s appraisal deliberations.
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10 June 2015

Executive Summary

AbbVie is grateful for the opportunity to comment on NHS England’s submission to questions raised by NICE
following consultation responses to hepatitis C drug appraisals. Given the nature of the response and the
proposals put forward by NHS England, AbbVie welcomes that NICE are conducting this consultation and
hopes stakeholders will have an opportunity to put forward additional viewpoints during the specific session
on this topic at the NICE committee meetings of 23 June.

We note at the outset that NHS England have confirmed their comments do not describe a consensus view
from the Clinical Reference Group. AbbVie thus recognises that the stated position throughout the entirety of
the NHS England’s response does not represent a consensus of opinion and requests that a clarification is
provided concerning the supporters of the CRG statement as well as the context in which these comments
were made.

While AbbVie’s position on NHS England’s proposals is articulated below, AbbVie would like to make clear our
willingness to work with all relevant stakeholders including NHS England to ensure that patients can gain
access to cost-effective medicines. AbbVie welcomes NHS England’s recent interim commissioning policies
and recognises that this represents an appropriate way to provide patients for whom a delay to treatment
could impair their health with access to clinically suitable medicines prior to NICE guidance. But such interim
policies should not be used as a reason to delay NICE appraisal or influence the remit of NICE.

AbbVie’s response falls into the following three broad categories which are explored in further detail below:
1. The principle of NICE technology appraisals and NICE’s remit

It is AbbVie’s view that the response of NHS England raises a number of principles of fundamental importance
to the process of technology appraisals undertaken by NICE. This has potential implications beyond the
specific medicine appraisals to which they are directed. Such fundamental changes to the established NICE
remit will create a precedent and therefore cannot be taken without the involvement of the Secretary of State
for Health following extensive public and stakeholder consultation separately and without prejudice to this
appraisal

2. The process by which AbbVie’s hepatitis C regimen is being appraised

This includes, but is not limited to, the proposal to halt the current STA process for a number of medicines,
which NICE has already commenced. In any event, a request for a pause in STA (or for the products to be
assessed under an MTA) undermines the Ministerial Direction to NICE to assess AbbVie’s product under the
STA process.

3. The robustness of the evidence presented by NHS England
The evidence base provided by NHS England contains, in AbbVie’s view, multiple areas of confusion and

possible errors of fact and/or methodology which therefore cast doubt on a number of projections and
conclusions drawn from them.
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Matters for consideration by the NICE Committee
1. The principle of NICE technology appraisals and NICE’s remit

The proposals put forward by NHS England within its response give rise to a number of issues of principle that
seek to fundamentally alter many of the recognised aspects of technology appraisals undertaken by NICE.
These are outlined in more detail below. As NHS England states, in response to question three on page eight
of its response, it is “seeking a more substantial revision to the strategy to deliver care for hepatitis C that
includes a managed market entry and a cost effective approach to implementation for each patient cohort”.

It is AbbVie’s position that such substantial revisions of practice and principle cannot be made on an ‘ad hoc’
basis, in relation to one specific disease area or to any specific appraisal or set of appraisals. Revisions to such
principles are the matter for relevant decision makers, for example Government, the Department of Health
and Parliament, following the usual processes for such fundamental changes. Processes which allow for
appropriate scrutiny and which should be undertaken completely independently of this (or any) ongoing
appraisal.

The five areas of broad principle are as follows:
1.1 The role of NICE in reviewing budget impact and cost-effectiveness

NHS England has called into question NICE’s general duties to have regard to the broad balance between
benefits and costs of the provision of health services or social care in England. NHS England has requested that
NICE have regard of the potential budget impact of its possible positive recommendations of the hepatitis C
medicines currently under review. In response, it is AbbVie’s view that the remit of NICE is to review the
clinical and cost-effectiveness of any particular medicine during its appraisal and not its budget impact, the
nature of which is determined on a case by case basis. At a more general level, it is inappropriate for NHS
England to impose itself on the NICE process and its role when this is clearly established by law. Such an
approach also undermines the decision of the Secretary of State to refer STA topics, including [ID731], to NICE.

This position is clearly supported by the Health & Social Care Act 2012 (the Act), the National Institute for
Health and Care Excellence (Constitution and Functions) and the Health and Social Care Information Centre
(Functions) Regulations 2013, and the NICE Guide to the methods of Technology Appraisal 2013 (the NICE
Guide). In particular, NICE is required to take into account how its advice may enable the more efficient use
of available healthcare resources but “the potential budget impact of the adoption of a new technology does
not determine the Appraisal Committee’s decision” (section 6.2.14 of the NICE Guide).

As set out in the Act, NICE’s role is to review and consider the clinical and cost-effectiveness of a medicine.
The NHS Constitution then allows for medicines which are deemed cost effective and a good use of NHS
resource to be made available to patients subject to the medicine being deemed clinically appropriate. Thus,
the decision making criteria that NICE use when developing guidance for new medicines is based on the
estimated cost-effectiveness of a medicine and not on its potential budget impact.

In view of the above, there is no legal basis or precedent for NHS England to request a broader budget impact
review. Any change to NICE’s role would require formal consultation and legislative reform.

1.2 The Pharmaceutical Price Regulation Scheme (PPRS)

As outlined in point 1 above, it is AbbVie’s view that it is not the remit of NICE to take into account the budget
impact of HCV medicines in the way NHS England is proposing. Without prejudice to this position, one factor
which is relevant but seemingly overlooked by NHSE is the role of the PPRS. NICE has a position statement on
the PPRS where it states the PPRS “should not, as a matter of course, be regarded as relevant consideration to
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the cost effectiveness of branded medicines”.> However, because NHS England is seeking to introduce
elements of budget impact beyond the mandated NICE principles of cost-effectiveness, AbbVie feels the PPRS
must be highlighted, because it is critical in the considerations of the models and projections of cost put
forward by NHS England. Indeed, any review of budget impact in the way being suggested cannot be made
without reference to the PPRS.

Throughout its response NHS England highlights its projections of budget impact of between £285 and £772
million per year starting in the next 12 months and summarises that “there is no spare capacity in the system
to afford increased hepatitis C expenditure at the scale potentially suggested by forthcoming NICE appraisal
decisions”. Given the current PPRS agreement provides for a medicines bill cap, it is AbbVie’s view that this is
not accurate given the mechanism by which the current scheme is designed to operate.

It should be stressed that the PPRS affords for expenditure on medicines manufactured by companies who are
a member of the current voluntary scheme (which AbbVie is) above the agreed medicines bill cap will be
repaid / rebated to the UK Government. It is estimated this will be almost £1 billion in 2015/16.> As NICE
makes clear in its position statement on the PPRS, this encompasses new products, which are “included in the
calculation of the growth rate of sales for all medicines, that is, they are taken into account in determining
whether the agreed growth level has been exceeded and a PPRS payment will be required, and determining the
size of the percentage”.

It is AbbVie’s view that there can be no ambiguity on this point. The medicines bill is capped to provide
assurance to the UK Government of its expenditure on such medicines. Any increase to the hepatitis C
medicines expenditure manufactured by companies within the PPRS scheme will therefore not contribute to
increased medicines bill growth beyond what is already forecasted. This is particularly the case given one of
the aims of the PPRS is to improve patient access to clinically- and cost-effective medicines. Indeed, section
1.4 of the NHS Mandate also references the PPRS as follows, “in ensuring people have access to the right
treatment when they need it, including drugs and treatments recommended by the National Institute for
Health and Care Excellence (taking account of the Pharmaceutical Price Regulation Scheme agreement),...” *

1.3 The transparency and predictability of the NICE Single Technology Appraisal process

There is no legal basis for NHS England’s intervention. AbbVie believes it is unprecedented for a STA which has
already commenced and already had its first Committee Meeting to be paused and merged into a MTA with
unknown and uncertain timelines. The request by NHS England to stop STAs for HCV drugs already underway
undermines the well-established NICE STA process and the principles of valuing innovation in new medicines,
as set out under the 2014 PPRS. The PPRS emphasises the need for a prompt appraisal by NICE and this is
fundamental and an important element in Government’s approach to ensuring that patients access innovative
and cost-effective medicines rapidly and the rationale for conducting STAs rather than MTAs. As we have
already emphasised, NHS England’s intervention also undermines the direction issued by Ministers requiring
NICE to assess the HCV drugs pursuant to an STA. We note that the Department of Health did not have any
comments on the scope of the ID731 appraisal, which was finalised, approved by Health Ministers and
referred to NICE for a single technology assessment.

1.4 The proposed introduction of alternative cost-effective thresholds

In answer to NICE’s question number two, NHS England response makes reference to the recent academic
work and conceptual framework proposed by Claxton et al. (2015). Under this framework, the incremental
cost-effectiveness ratios for NICE recommended therapies should not exceed a £13,000/QALY threshold and
such a threshold should inform NICE decisions moving forward.

The Department of Health outline makes reference to the 2014 PPRS in relation to the NICE technology
appraisals programme.> Paragraphs 4.5 to 4.9 make it clear that NICE should continue to appraise the clinical
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and cost effectiveness of new technologies. In particular, the Government has agreed with the Industry that
the baseline cost-effectiveness threshold should be kept at a level consistent with the current range (£20,000-
£30,000/QALY), subject to the application, in individual cases, to a number of modifying factors, for the
duration of the 2014 PPRS scheme. Any modifying factors which may be considered within individual
appraisals would only result in an increase in the threshold and not a reduction. Paragraph 4.9 states: ‘The
basic cost effectiveness threshold used by NICE will be retained at a level consistent with the current range and
not changed for the duration of the scheme’. Therefore, the application of the £13,000 figure referenced® in
the NHS England’s response is not consistent with the current agreement or the methodological principles
that manufacturers have to consider when submitting evidence to the Technology Appraisal programme.

1.5 The NHS Constitution and improving public health

NHS England propose that for FO to F2 chronically infected hepatitis C patients a watchful waiting strategy
should be adopted by NICE whereby patients would be monitored until their disease progresses to a more
severe stage and then treated. NHS England further suggests a watchful waiting strategy may be particularly
cost-effective for patients with mild disease and a low likelihood of onward transmission, although they do
not discuss how this would be ascertained. Therefore, the proposed strategy would likely lead to new
infections in previously uninfected individuals due to continued transmission of chronic hepatitis C by the
large cohort of patients who would be left untreated. Thus in AbbVie’s view, such a poorly defined strategy
represents a dangerous pitfall.

In our cost-effectiveness analysis, AbbVie demonstrated that offering Viekirax® and Exvirea® to non-cirrhotic
patients (patients with histologically mild chronic hepatitis C) is fully cost-effective, even more cost-effective
than treating patients with histologically advanced hepatitis C. Therefore, the proposed NHS England watchful
waiting strategy would represent placing individuals with mild and moderate hepatitis C at a health
disadvantage compared to patients with more advanced hepatitis C. This is given that restoring the health of
this patient group by offering treatment with Viekirax® and Exvirea® has been shown to be of comparable
value to that of patients with more advanced disease.

2. The process by which AbbVie’s hepatitis C regimen is currently being appraised
2.1 The proposed Multiple Technology Appraisal

The request by NHS England to halt this STA and pursue an alternative MTA has been addressed above.
However, there are outstanding areas of concern in relation to this specific request.

If implemented, this approach would unfairly impact upon AbbVie’s hepatitis C medicine and it is unclear what
the practical effects of halting a half complete STA are. The information already submitted has been presented
in good faith and at significant cost. It is unclear to us how a manufacturer’s submission dossier would be used
and what position AbbVie's hepatitis C regimen would have within the market place should this STA be halted.
For example, how would this affect the ability to secure parity with NICE approved products through the
Commercial Medicines Unit HCV therapeutic tender process, underwritten by NHS England’s proposed
commission policy?

The future timing and scope of a possible MTA are also unclear and have not been adequately explained by
NHS England in their response. Furthermore, as NICE and NHS England will be aware, there are a number of
hepatitis C medicines in development by a number of companies which are expected to reach regulatory
approval beyond the point at which a future MTA would be underway. In other words, the hepatitis C
treatment landscape continues to evolve as improvements are made to the benefit of patients. It is unclear
how NHS England’s proposed MTA would account for these and a question mark would hang over whether
their imminent arrival would be the justification for a further pause in future. NICE is well-used to issuing STAs
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in a number of rapidly evolving fields and then at an appropriate moment in time re-evaluating that guidance,
perhaps in the context of an MTA.

AbbVie believe this approach is neither fair nor consistent with the Government’s supportive approach to
improving the adoption of innovative cost-effective medicines in the UK as articulated most recently in the
principles behind the Accelerated Access Review.” After much resource and time has already been expended
on the current STA appraisal, the halting of this process would lead to unnecessary and, in AbbVie's view,
unjust delays. Furthermore, there is no guarantee that products currently under clinical development would
be approved by the European Medicines Agency (EMA) due to the well documented uncertainties associated
with the development of new medicines.

2.2 NHS England’s alternative “evaluative” approach to access is not clear

The stepwise approach articulated by NHS England as a proposal to manage access to new hepatitis C
medicines in the absence of NICE guidance is not transparent. It is difficult for AbbVie to support a process
which is not clear and the details of which have not been formally provided to us or placed into the public
domain. Questions will be raised as to its implementation, effect, operation and the principles that will
underpin it. Furthermore, it is unclear as to how this approach might be amended, altered or disregarded at a
future point in time given it is not underpinned in the same way the NHS Constitution underpins a patients’
rights to NICE approved medicines for example.® AbbVie believes this is an understandable cause of concern
to stakeholders and patients.

AbbVie welcomes and supports NHS England’s approach to treating those in most need through an interim
commissioning policy where those patients’ health may be negatively impaired by a delay, e.g. the
commissioning policy for hepatitis C patients with cirrhosis. AbbVie believes this is the correct approach
supported by a consensus view amongst the relevant Clinical Reference Groups. However, this should not
form an alternative model to the proper assessment of cost-effectiveness through the existing procedures.

The third stage of NHS England’s proposed stepwise approach envisages the formation of the work
programme to establish access to all oral drugs for patients with F3 liver fibrosis. AbbVie is not aware of the
plans behind this commissioning policy. This means the timing of this policy is not clear and the medicines that
would be made available within it are also not clear. It is therefore difficult to comment on the
appropriateness of this policy in securing access to treatments for patients who need them and, certainly,
difficult to support this process as a suitable alternative to the recognised process of a NICE STA.

2.3 NHS England infrastructure

In answer to NICE question number three, NHS England express their concern that a work rate of 20,000
patients per year could not be absorbed by the current hepatology services necessitating a new service
delivery model. In response, AbbVie highlights that NHS England articulated this objection and the need for a
new service specification in its unprecedented request to NICE in January to delay the implementation of
sofosbuvir + pegylated interferon and ribavirin guidance.’ At that point, NHS England requested the delay (an
additional 90 days) to put this service specification in place. It would therefore be expected that the service
specification will be in place by the expiration of those 180 days (July 2015)and therefore is an issue that
should have already been addressed and in accordance with this commitment.

As it was pointed out by stakeholders when this request was made, the new all oral treatments under
consideration here will require less direct and regular patient interventions because of the absence of
interferon injections and the more favourable side effect profiles when compared to the historical controls.
The introduction of company funded patient support programmes will also reduce pressure on hospital based
services significantly whilst serving to enhance home based patient care, an important consideration for NHS
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England as it endeavours to deliver its proposed service specification for hepatology services across the
country.

2.4 The request for real world evidence collection

AbbVie is fully supportive of real world data generation but does not agree that this is would be required in
order to establish cost-effectiveness of Viekirax® and Exvirea®. This is particularly relevant given the large
clinical trial programme that has studied these regimens in over 2000 patients worldwide, which has
established a set of narrow confidence intervals for efficacy across different patient subgroups. Therefore,
‘waiting’ to generate additional real world evidence as opposed to accepting or rejecting a technology based
on the provided clinical and cost effectiveness evidence available at the time of the appraisal is considered
unacceptable.

3. The robustness of the evidence presented by NHS England

In the section below (see AbbVie’s comments to the specific aspects of NHS England’s responses), AbbVie
challenges the evidence presented and relied upon by NHS England for their budget impact projections.

Fundamentally, it is difficult to satisfactorily address points raised by NHS England when the evidence has not
been fully referenced. When the provenance is unclear it is not possible to make an informed comment. It is
unclear in many areas what methodology has been adopted and what assumptions have been made as they
are often not articulated (please see examples below). This has limited our ability to systematically address
the points that have been made.

AbbVie understands NHS England has provided budget impact modelling for illustrative purposes only. In
preparing an evidence submission for clinical and cost-effectiveness review by NICE, a manufacturer would be
expected to provide rich detail regarding the assumptions, methodology and data used so as to guide the
reviewers in their analysis. AbbVie believes it is reasonable therefore to suggest that similar scrutiny is applied
by NICE to the grade of the evidence offered by NHS England’s in its analyses as would be applied to a
manufacturer’s submission.

AbbVie’s comments to the specific aspects of NHS England’s responses to
NICE clarification questions

Question 1. Confirmation as to the extent of the impact on its budget

NHS England states: “The budget impact of the annual costs covering all drugs, all genotypes and all stages of
disease for diagnosed patients is estimated to be between £285-£772 million per year. However, if a
hypothetical, but unrealistic 100% of the estimated 80,000 population with confirmed chronic HCV comes
forward for treatment our analysis suggests budget impact up to circa £1.9 billion.”

NHS England is projecting a hypothetical, but potential budget impact of £1.9 billion if a total diagnosed
80,000 individuals living with chronic HCV all came forward for treatment. No reference is supplied for the
figure of 80,000 patients known to be infected with chronic HCV, and therefore it is impossible for AbbVie to
ascertain its validity, nor the validity of the associated, hypothetical budget impact of £1.9 billion.

NHS England further states:

“If there is access to all patients of all stages of disease (FO-F4) with chronic HCV, NHS England estimated this
could move patient treatment numbers to range from 7,000 (manageable but not currently affordable within
current clinical services) to 20,000 patients per annum which will require significant service transformation
along the entire pathway (from diagnosis to treatment) in order to meet expectation generated by the
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guidance even if this were affordable, which it is currently not. NHS England believes it is unlikely that calls for
treatment access will exceed 20,000 per annum, but there are international examples where annual access
rates have increased to 40% of the 80,000 known infected patients (which would be 32,000 per annum).

The model and the figures presented are based on the following assumptions:

In the NICE ACD, the total population figure of 167,000 is used, within which it has been taken that 28,500 are
known to the health system. 21% of the known patients have cirrhosis of which one third are decompensated
cirrhotics. 14% of non cirrhotic patients are F3, 14% pf patients are interferon unsuitable. Similar proportions
have been applied to the unknown (de novo) patients.”

Estimated budget impact

Patient Cost £m Patient Cost £m Patient Cost £m
numbers numbers numbers
Decompensated | 1,100 60 1,100 60 1,100 60
Cirrhosis
Compensated 3,500 153 3,922 172 3,922 172
cirrhotic
Non  cirrhotic | 2,400 72 14,978 286 22,095 422
(known to the
system)
De Novo 4,883 119
Total 7,000 285 20,000 518 32,000 772

It is very difficult for AbbVie to establish a relationship between the patient numbers provided in the above
budget impact table and NHS England’s working assumptions supporting the budget impact calculations. NHS
England has not provided any references for different patient numbers they have estimated or for the
assumptions and key variables forming the basis for the stated range of budget impact scenarios presented
above.

For example, it is unclear where the first figure of 7000 patients comes from. This number does not appear to
have been calculated based on the epidemiology assumptions listed above. Further, the number of patients
with compensated cirrhosis (3,500 patients) does not tally with the stated 21%, with a third of all cirrhotics
representing patients with decompensated cirrhosis (1,100). 2,400 non-cirrhotic patients are stated to be
known to the system, but no reference has been supplied for this estimate either.

The same applies to the estimate of 20,000 patients. It is possible that this figure has been borrowed from the
manufacturers’ submission (MS) for sofosbuivir + peginterferon + ribavirin, where the manufacturer states
that “20,000 patients are thought to be under care” (page 301 of the MS, TA 330)°. However, the source for
this figure is also unclear. The 20,000 patients figure is once again at odds with the above stated 28,500
patients which are quoted to be known to the health system.

Further, a reference has been made to international examples where the demand for treatment amongst
patients has increased 40%. Countries or markets where such increases have been observed have different
health systems with different capacities. However, without a reference to these actual markets, comparability
and the relevance to the UK market cannot be established.

Lastly, NHS England estimated 1,100 patients with decompensated cirrhosis feed into the budget impact.
However, AbbVie questions this patient estimate given our understanding that the majority of patients with
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decompensated cirrhosis have already been treated under the early access scheme launched in 2013/2014
Therefore this number appears to be far too large an estimate. Again, without a proper reference, the entire
budget impact statement is questionable.

Question 2. What other areas of treatment would be impacted by the need to find the cost of this
technology?

a. The opportunity costs from funding new interventions

In response to this question, NHS England highlights recent empirical research by Claxton et al., 2015° on the
cost-effectiveness threshold whereby “the additional cost which results in 1 QALY being forgone by NHS
patients is approximately £13,000.” AbbVie wishes to re-iterate that the referenced work represents
academic theory which has not been endorsed by the Department of Health, NICE, health economists,
academics, industry or other interested parties. It is not relevant to the methodological approaches of current
NICE processes. Therefore, the opportunity cost considered by NICE is represented by the NICE threshold
range between £20,000 to £30,000 per QALY, below which technologies are generally considered cost-
effective to justify use of NHS resources (the NICE Guide)®.

b. The opportunity costs for the new treatments for chronic hepatitis C

Please see the above response. It is important to highlight that even the authors of the above referenced work
state in their summary that “the limitation of currently available data means there is substantial uncertainty
associated with the estimate of the overall threshold”.® As already highlighted under the point 1.4, the 2014
PPRS agreement between the industry and the DoH does not support any decrease in the current cost-
effectiveness threshold range. The suggested threshold of £13,000/QALY should not be mistaken for a guiding
principle for NICE technology assessments.

c. The ability to undertake further research to support future care of HCV

“Until a NICE multiple technology appraisal can be carried out, NHS England would support with their Access
Scheme Programmes a NICE ‘Recommended with Research’ position for patients without cirrhosis. This would
harness substantial ‘real world data on effectiveness of treatments and their combinations to deliver much
greater value for money for the NHS than proceeding with a NICE recommendation through a single
technology appraisal at this stage.”

In accordance with the NICE Guide, when the evidence of clinical effectiveness or impact of a technology on
other health outcomes is either absent, weak or uncertain, the Appraisal Committee may recommend that the
technology is used only in the context of research or while the technology is recommended as an option,
research is also conducted. As discussed under point 2.4 above, whilst in full support of the collection of real
world evidence on clinical effectiveness, AbbVie do not agree that this is required for Viekirax® and Exvirea®
to demonstrate their cost-effectiveness and the value they deliver to the NHS and, most importantly, to
patients. In fact the manufacturer submission for Viekirax® and Exvirea® presents robust SVR12 results with
six phase Il trials repeatedly and consistently resulting in an SVR of around 97%, with tight confidence
intervals (95%ClI 95.16 to 97.94 for 611/631 GT1, non-cirrhotic, treatment-naive patients), across a broad
spectrum of over 2,000 HCV GT1 patients. In the context of this evidence base it is unclear what area of
clinical uncertainty would need to be addressed through a “Recommended with Research” decision.

AbbVie further believes that NICE currently has the appropriate mechanisms in place to evaluate evolving
evidence bases over time through its current technology appraisal review processes. Uncertainty in the
evidence base for any new medicine can be considered in this way rather than by recourse to ‘recommended
in research’ which has the potential to limit the availability of treatments to only a small number of patients
who would otherwise benefit from a cost-effective treatment across the NHS.
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“The evaluations NHS England suggests should be carried out by a ‘recommended with research’ appraisal
include:
e Adirect comparison of all relevant treatment options, including new treatments, watchful waiting
and treatment sequences”

While advising patients on management options, it is AbbVie’s understanding that clinicians weigh the
individual’s chance of a sustained virological response, the stage and rate of progression of their disease as
well as patient preference. Although a strategy of watchful waiting may appear rational and logical, there are
many issues associated with it which do not appear to have been discussed or acknowledged by NHS England.
These issues are summarised as follows:

1. Itis important to note that AbbVie presented its cost-effectiveness analyses against a large number of
comparators, all of which were considered by NICE to be in routine (i.e. established) practice in the
NHS at the time of our submission. A watchful waiting strategy, defined by NHS England as monitoring
of patients until their disease progresses to a more severe stage of the disease and then treating does
not constitute established clinical practice or a standard of care. As such, it has not been considered in
our cost-effectiveness analysis. AbbVie’s view is that it should not be considered in the future as it
does not represent an effective clinical management of patients with chronic hepatitis C.

2. Individual clinical decisions about treatment for HCV infection are complicated by the limited
understanding of the natural history of a disease, inconsistent patient progression and the lack of
reliable risk factors to assess patient probability of progression to advanced liver disease. While age
and sex help explain some of the variation in progression, other sources of heterogeneity exist, but
remain poorly defined. Therefore, until factors and sources of heterogeneity associated with
progression to cirrhosis are better understood (to be able to truly distinguish between a patient that is
more likely going to progress versus the one that will not), AbbVie believes that discrimination
regarding treatment eligibility should not be based on a flawed and unethical treatment strategy.

3. In comparison to mild/moderate liver fibrosis (FO-F2), reaching F3 fibrosis is associated with a
significant loss in health-related quality of life, lower SVR rates (associated with interferon-based
regimens), greater on going monitoring costs and in general higher health burden and greater health
care costs. In order to prevent liver complications and substantial loss in quality of life, patients
logically should be treated before they reach advanced stages of liver disease. Therefore, for patients
to most benefit from a treatment’s enhanced efficacy, they should be treated before they progress to
more severe health states such as F3 fibrosis. Therefore watchful waiting would deprive patients of
significant benefits they could have had with earlier therapy.

4. Further, monitoring strategies and individualised treatment plans based on careful evaluation of the
histological severity of the disease and patient need versus the expected outcome (efficacy) would
have to be developed and implemented for the watchful waiting strategy to be successful. Studies
have shown that a more reassuring histological presentation associated with the absence of cirrhosis
does not necessarily correlate with a lower depression rate or perceived illness uncertainty in patients
with chronic hepatitis C on watchful waiting.'>** NHS England do not appear to have given due regard
to implications that watchful waiting or treatment sequencing may have for patients themselves nor
have they defined in their response what the optimal strategy for patient monitoring and effective
clinical management would look like (for example the frequency of fibroscans or biopsies). Different
strategies have differential costs, efficacy and associative risks which would have to be appropriately
assessed, but no such work appears to have been done by NHS England. In addition, there are real,
practical concerns associated with the wait to treat strategy which appear to have been overlooked,
for example, there are known measurement error issues associated with fibroscan testing. This means
that an F2 patient cannot be reliably differentiated from an F3 patient using this diagnostic test. The
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measurement error issue associated with fibroscan will be “inefficient” regardless of the direction of
the error. Therefore, watchful waiting would potentially necessitate routine liver biopsies to be
conducted on all non-cirrhotic patients to establish whether they are candidates for antiviral therapy.
However, its expense and a risk of side-effects reduce its utility for frequent fibrosis screening.

5. There is evidence of an increased mortality associated with F4 fibrosis stage, with or without
achievement of an SVR given an increased probability of transition into the hepatocellular carcinoma
(HCC).™ In other words, achieving an SVR in patients with advanced cirrhosis represents virologic
"cure" but does not universally prevent decompensation or completely abolish the risk of
hepatocellular carcinoma development. Thus, patients with advanced cirrhosis still need to be
monitored after SVR for hepatic decompensation and must undergo regular HCC screening. Due to
the above described measurement error, waiting to treat until a patient reaches F3 fibrosis would
mean that some patients would progress to F4 quicker than expected and would be unnecessarily
faced with an excess lifetime risk of death. Further, due to lack of the appropriate surveillance
systems, and the socio-demographic backgrounds of many infected patients, there is a significant risk
that patients undergoing watchful waiting would be lost to follow up and only re-engaging in
healthcare once symptomatic and having progressed to F4 fibrosis. One could imagine a disparate
recourse concerning disadvantaged minorities who carry the potential to be the most adversely
affected by this strategy.

6. Lastly, as demonstrated in AbbVie's cost-effectiveness analysis, an antiviral treatment of non-cirrhotic
patients (patients with histologically mild chronic hepatitis C) with Viekirax® and Exvirea®is fully cost-
effective and thus represents an efficient use of NHS resources. Therefore, a watchful waiting strategy
would fundamentally place individuals with mild and moderate hepatitis C at a disadvantage given
that the quality and length of life restored to this patient group through treatment with Viekirax® and
Exvirea® demonstrated a comparable value to that of patients with more advanced disease. For ICERs
for GT1 and GT4 non-cirrhotic patients, please refer to AbbVie's response to ID731 specification for
further work NACIC 17 April 2015.

e Subgroup analyses by patients characteristics that affect the costs and benefits of treatment, such
as genotype, prior treatment, prior treatment experience, interferon eligibility and severity of
disease

As already discussed under question 2c, the clinical trial programme for Viekirax and Exviera has
studied these regimens in over 2000 patients worldwide, and has established a set of narrow
confidence intervals for efficacy across different patient subgroups. As detailed in our evidence
submission (please see Table 58 of the MS), 96.8% of HCV GT1 treatment naive non-cirrhotic patients
and 95.5% of HCV GT1 cirrhotic prior null responders achieved an SVR. Further, stepwise logistic-
regression analysis showed that characteristics such as age, sex, race, ethnic group, IL28B genotype,
fibrosis score, and baseline viral load (all historically associated with poor response) did not have a
significant effect on the sustained virologic responses at post-treatment week 12 (please refer to
section 6.5, page 153 of the MS). The efficacy of Viekirax and Exviera do not appear to depend on the
majority of the above stated patient characteristics and therefore the utility of the suggested
subgroup analyses is unclear in the context of AbbVie’s licensed regimens.

e The impact of uncertainty in the effects of treatment on the costs and benefits of the optimal
strategies

Please refer to the answers provided under question 2c and the bullet point above.
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e The costs and benefits of reducing onward transmission and reinfection

As detailed in AbbVie’s evidence submission, we assumed that individuals are not immune from being
re-infected (please see page 245 of the MS). Reinfection after achieving SVR is represented in our
cost-effectiveness model by a small, but constant risk irrespective of the stage of liver fibrosis if
individuals continue to expose themselves to potential HCV infection or conduct risk-taking
behaviours. Although the effect of re-infection on the ICERs is relatively small, its inclusion in the cost-
effectiveness model means that the overall health gain associated with Viekirax and Exviera has
diminished for factors outside of our control (i.e. individual behaviour). While a decrease in health
effects arising from the inclusion of re-infection has been included in our analysis, an increase in
health effects arising from a reduced onward transmission has been omitted, making our analysis a
conservative one. One of the clinical benefits of being able to achieve high SVR rates with Viekirax and
Exviera is a considerable reduction in the likelihood of onward transmission, especially amongst
socially or geographically isolated communities. Not accounting for onward transmission has
potentially underestimated the overall health benefit and the public health gain resulting from the
very high levels of sustained virological response afforded by Viekirax and Exviera.

e The level of investment to increase treatment uptake that is warranted alongside the optimal
strategies in each of the patients groups

AbbVie is not sure why this is relevant. NHS England’s proposal seems to advocate restricting access
to a cost-effective therapy in order to allow for the time required to assess how much additional
resources would be needed to increase diagnosis and treatment uptake. If NHS England believes that
the capacity and infrastructure of the current system to treat the projected number of patients is an
issue, it would seem prudent to start using cost-effective therapies on patients known to the system
whilst assessing and implementing programmes to increase diagnosis.

e The characteristics required of any further new treatment in order for it to offer value to the NHS
(threshold levels of effectiveness and costs)

This point is unclear and requires further clarification in order to be addressed.
Question 3. What difference would it make if the timeframe was extended?

NHS England has not specifically asked for the timeframe for implementation to be extended, contrary
to their request for a deferred funding period for NICE guidance on sofosbuvir for treating chronic
hepatitis C (TA330).° However, NHS England requested “a pause” in the current STAs which would
allow a re-working of the cost-effectiveness models to include watchful waiting and the formation of
MTAs. AbbVie’s position on watchful waiting and potential MTA has been discussed at length within
this document (please refer to process issue 2.1 and our answer to NICE question 2c). In summary,
whilst watchful waiting may have been considered an acceptable option for some people in the
context of the peginterferon based antiviral treatments, watchful waiting should not be regarded as
an acceptable treatment choice in the era of cost-effective all-oral, interferon-free treatment
regimens such as Viekirax and Exviera.

Question 4. Whether there is a possibility of the overall budget being increased to meet the
recommendation?

N/A

Question 5. Is NHSE’s key point the % of the budget, which would be required to meet an unrestricted
positive recommendation (for all eligible patients)? If so, what %?
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Please refer to AbbVie’s response detailed under section 1.2.

We trust that the detailed nature of this response underscores the concerns that AbbVie has about NHS
England’s proposals.

AbbVie would be pleased to provide any clarification or further information on any of the points raised within
this consultation response and looks forward to further engagement with NICE during our appraisal.

References:
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THE HEPATITIS C TRUST RESPONSE TO NHSE SUBMISSIONS TO NICE

The Hepatitis C Trust would like to begin by making it clear that we believe that NHS England is
seeking to single out people living with hepatitis C to bear the consequences of its failure to budget
competently for the introduction of new drugs of which it has been aware for at least 2 years.
Through a mixture of inflammatory language, factual inaccuracy and exaggeration, highlighted
below, it is seeking to persuade NICE to act, in an unprecedented way, both ultra vires and against
the evidence to the clear detriment of a patient group already very significantly disadvantaged. This
is manifestly unfair and, in our view, illegal and contrary to both Government policy and the NHS

constitution and we object to it in the strongest possible terms.

We would also like to reiterate what is stated in the covering letter from NHSE that ‘comments from
the CRG’ are NOT comments from the CRG but from certain members, and that no consensus view
has been reached from the clinical body because there was much disagreement regarding NHS
England’s approach among this stakeholder group. Anyone who has not read the covering letter will
be completely misled. Indeed our CEO, who is a member of the CRG, dissociates himself completely

from the comments attributed to the CRG.

The last of our general comments is that this consultation is the latest in a series of manoeuvres by
NHSE that have very significantly delayed the introduction of highly effective, cost-effective new
drugs that will reduce the burden of liver disease in England and significantly reduce the incidence of
liver cancer. We are not aware that NHSE has ever employed such tactics before, and it is difficult to
conceive of a treatment that eliminates a major cause of an untreatable cancer being delayed in this

manner. Once again, patients with chronic hepatitis C are being hugely disadvantaged.

NHSE COMMENTS ON SOFOSBUVIR-LEDIPASVIR

1. However, NHS England understand that new data in specific patient groups is
continuing to emerge and it would seem prudent to allow for a more extensive time
period to enable NHS England to assess the emerging evidence under an evaluative
process that can be managed centrally rather than dictated by statutory guidance.
Such an approach is not usually adopted because it would mean very long delays in the
introduction of new technologies. Why are HCV drugs being singled out for the delays

this would entail?





4. & 8. NHSE propose either watchful waiting or treatment sequencing or both.
Watchful waiting assumes that the only morbidity of HCV infection is liver disease. We
know from countless studies it is not. There is ample evidence of extra-hepatic impact,
including psycho-social impact. Any prioritisation of patients for treatment must take
account of urgent need which must be broadened far beyond fibrosis score to include
such situations as:

- a woman who has unsuccessfully tried treatment and does not wish to risk maternal
transmission or who has had a complicated pregnancy as a result of HCV and now wants
another child but will not take the risk of those complications again

- someone with co-morbidities like cryoglobulinemia

- someone infected through the NHS

- someone who has lost their job because they revealed they have HCV or been
discriminated against in other ways

- someone with debilitating symptoms (debilitating fatigue is a priority indication in the
latest April 2015 European Association of the Study of the Liver HCV treatment
guidelines)

- someone whose life is severely impacted by their fear of transmitting their HCV to
people they love such as children

- someone who is severely burdened by stigma associated with HCV

As regards treatment sequencing, we strongly object to making patients go through an
extremely unpleasant therapy first, particularly one with the risk of permanent harm
(such as thyroid dysfunction), simply because it is cheaper, while denying them cost-
effective treatment that is not nearly so unpleasant and seems to have no long-term
risks. On that logic, is NHSE intending to reuse disposable syringes from now on and only
use new ones if the old ones are too blunt or clogged to work properly? We also ask
NICE to consider the legal position where someone does develop a permanent condition
such as thyroid dysfunction as a result of having to do interferon before being allowed
access to the new drugs. Furthermore, the long-term costs of interferon have never

been quantified properly so it is far from clear that this is cost-effective as a strategy.

5. The argument that cost-effective interventions may displace more cost effective
interventions applies across the whole of health. Why pick on people with HCV? The
£20,000 QALY threshold may be too high to be affordable but that is a system-wide





argument that has no place in a TA. Furthermore holding it at that level was a key plank

in the PPRS agreement with industry and is a matter for Government.

6. In answer to Question 6, NHSE again highlight issues around capacity, citing this as a
continuing constraint to the offer of treatment to all eligible patients. In its response to
NICE’s consultation on the proposal to extend the deferred funding period for
Sofosbuvir however, NHSE argued for a delay on the basis that this would allow it the
time to plan efficient and properly audited care and thereby improve its capacity,
meaning therefore by the end of July. Its failure to build up the expected capacity by this
point should therefore not be accepted as a reason for delaying yet more technology
appraisals for a range of other drugs. In any case, as NHSE states itself, the feedback
from clinicians, who have the on-the-ground knowledge, contradicted NHSE and

suggested the infrastructure was already in place.

NHSE CLARIFICATION

Background

NHSE appears to be asking NICE to replace STAs with a MTA. The question about whether this
succession of new technologies should be addressed through a series of STAs or with a MTA was
debated at each of the scoping workshops (which NHSE chose not to attend). STAs were chosen as
the way forward partly to give patients access to the medicines as quickly as possible. Since this has
already been decided, we think that comments on the need for a MTA by NHSE are irrelevant to
what is being discussed, and to our knowledge no example exists from another disease area of a STA
that is already underway being paused in order to seek a rule change midway through the process,

paving the way for a MTA.

Prioritisation strategies

NHSE states, ‘it is estimated that 70% of patients will not develop cirrhosis, and among the 30% who
do, time to progression is 40 years on average’. As with many of the other figures included by NHS
England in its response, this is not referenced and more importantly these figures are very much
open to dispute. For example, a meta-analysis of published studies showed that the prevalence of
cirrhosis after 20 years of infection was 16% (Thein et al Hepatology 2008;48:418-38). The
prevalence after longer durations of infection is unknown but one study in elderly Pakistani men

infected in early childhood showed a prevalence of cirrhosis of 71% in those infected for over 60





years (D’Souza et al.Clin Gastroenterology Hepatol 2005;3:910-17). We agree that there is
uncertainty about the long-term natural history of chronic hepatitis C infection and that the lifetime
risk of cirrhosis is unclear, as is the rate of progression in elderly patients. However, it is known that
the disease accelerates with ageing and unreferenced, highly selective quotations are not

appropriate for an organisation committed to evidence based medicine.

NHSE asks NICE to re-do its cost-effectiveness for people with FO-F2 on the grounds it will introduce
a policy to treat people with F3. This is clearly an attempt to find a group of patients for whom
generally cost-effective treatment is not cost-effective, a principle that could be applied throughout
the system with totally unacceptable results. There will always be some patients for whom
something is not cost-effective, perhaps because they have co-morbidities or are older or have
genetic variants. NICE has always assured us this is not an approach it wishes to take in TAs. Are

people with hepatitis C to be singled out?

Furthermore, one of the huge benefits of the new treatments is their short duration (8-12 weeks)
potentially allowing the treatment of groups who may not remain in the treatment pathway for long,
such as people who inject drugs (PWID) and prisoners. There is absolutely no guarantee, as NHSE
implies, that watchful waiting will ever present another chance to treat them. Even patients with
stable lifestyles may withdraw from follow-up after prolonged attendance at hard pressed liver
clinics — and the costs of watchful waiting and the impact on patients has not been considered by

NHSE.

There is no guarantee that if NICE allows NHSE to balance its budget by treating as many patients as
it feels like each year, given the number of new infections and indications of the numbers it
currently wants to treat, NHSE will EVER treat the majority of people with FO-F2 before they get to
F3. In other words the message will be ‘you are not sick enough to get treatment’, apparently
ignoring the principle of increased prevention in the case of hepatitis C patients in contrast to what
is being applied in the rest of the NHS. It also disregards the fact that many people have extra-
hepatic morbidity as outlined above in our response to NHSE’s response on Sofosbuvir-Ledipasvir as
well as the fact this is an infectious disease that can be cured with a short course of very tolerable

treatment.





For the above reasons we believe NHSE’s claim that up to 70% could be overtreated if access is
determined by cost-effectiveness to be highly speculative and we urge NICE to give it very little

weight.

Questions specific to the appraisals

Q1. NHSE states: ‘However, if a hypothetical but unrealistic 100% of the estimated 80,000
population with confirmed chronic hepatitis C comes forward for treatment our analysis suggest
budget impact up to circa £1.9 billion.” NHSE says it is unrealistic but includes it anyway. This is
unnecessarily inflammatory and manipulative (it is the sort of thing you might expect from a patient

organisation!).

NHSE’s estimates of numbers coming forward for treatment do not seem to be based on any
evidence and again, are not accompanied by references and therefore cannot be fairly challenged.
We are also confused as to why NHSE has decided to use list price for new drugs but discounted
prices for interferon. This is inconsistent. We are aware that industry has already discussed with
NHSE the sort of discounts that would be available and we are aware that in many EU countries
negotiations with the companies have led to ‘volume based discounts’ which ensures that if
numbers presenting for treatment exceed expectations a ‘price cap’ reduces the overall budget
impact. NHSE has well developed structures for managing the flow of patients with non-life
threatening disorders and we see no reason why local prioritisation and case load management
strategies can not be introduced for hepatitis C. As an aside, NHSE proposes apparently to treat
everyone for 12 weeks, including who have G3 and no cirrhosis with interferon and ribavirin. This

contradicts NICE’s TA on these drugs.

We are extremely concerned that NHSE says it cannot afford to treat just 7,000 patients. Clearly it
can afford it (it has a budget of £98 billion, 10% of which is a budget for medicines). It is simply
choosing to spend it elsewhere so that the quoted £285million exceeds whatever amount it has
arbitrarily decided to allocate to hepatitis C. NICE with its cost-effective approach is designed
precisely to prevent this entirely arbitrary type of resource allocation. According to the latest IMS
data, a spend of £285 million would rank 20" in drug spend by disease area; even a spend of £518
million, NHSE’s estimate for treating 20,000, would only rank hepatitis C 9", so why is hepatitis C
being singled out as exceptionally expensive and exceptional rationing being proposed?
Furthermore, throughout the discussion from NHSE there has been no mention of the cost savings

that will accrue to the NHS from reduced rates of liver cancer, reduced presentations with





decompensated cirrhosis and, ultimately, the cost savings from preventing hepatitis C transmission,
reflecting NHSE’s desire to base decisions entirely on their current year budget, an extraordinarily

short-sighted way of running a health system that we urge NICE to reject.

Q2. NHSE says it has not budgeted for these new drugs because the budget was set in December
2014. We are aware that clinicians met NHSE representatives in December 2013 to outline the issues
around the new drugs and the ballpark costs have been have been known since the beginning of
2014 so NHSE have had ample warning. Could someone please explain to us patients how this is not
gross negligence on the part of NHSE and why we should be chosen to make the sacrifice for this

abject failure of planning?

NHSE says that to fund the new drugs it would have to make reductions elsewhere (even though
NHSE says it would be inappropriate to say where). If there is an overspend, reductions should be
shared equally between disease areas, not concentrated purely on hepatitis C patients. This brings
us to the crux of what is unfair about NHSE’s approach with regards to hepatitis C treatment. Drug
expenditure is, inevitably, fluid. Older drugs become cheaper with time and, as patents expire and
generics become available, prices fall dramatically. These discounts are offset by new innovative
drugs that are, initially, expensive. We are aware of a number of drugs (particularly in the HIV and
HBV field) where expiry of patents will lead to significant price reductions in the foreseeable future —
why is NHSE moving the cost savings to other disease areas and not providing therapy for patients
with hepatitis C? This also disregards the PPRS, which is supposed to allow for innovative new

treatments to be provided through the NHS.

NHSE says: ‘Table 1 shows the health forgone from activities that are likely to be displaced in the
NHS from funding the new hepatitis C treatments assuming a budget impact from those products of
£300 million and £700 million using the opportunity cost calculator.” Despite the caveat that this is
for illustrative purposes only and will not necessarily happen, the implication of the words ‘likely to
be displaced’ is that if people with hepatitis C are given cost-effective drugs, we will be responsible
for between 1,500 and 3,500 deaths. This is absolutely outrageous. | cannot describe how disgusted
we are by this. Thank you, NHSE, for providing the detail of just who we will be killing. Perhaps NHSE
would like to spell this out in a patient leaflet to go with the drugs so patients can be reminded every
day just who they are killing by taking cost-effective drugs. Any displacement could be considered in

this light. Has this ever been done before? Have cancer patients been told how many people they





may be killing? Not only is NHSE trying to make a special case of people with hepatitis C, it is using

very special tactics to do so. Just suppose this had been done with the cancer drugs fund ...

By implication NHSE is suggesting that NICE too may be responsible for these deaths if it does not
allow NHSE to ration the new drugs. We consider this to be an attempt to put wholly unacceptable
pressure on an independent organisation and we hope that NICE will censure this publicly on June
23" and discuss this with Ministers. It is particularly unacceptable because it is an attempt by NHSE

to shift the blame for its failure to budget properly.

Q3. NHSE says: ‘NICE recently issued guidance which stated that ‘If there is more than one NICE-
approved medicine for the condition, providers and commissioners must not recommend that any
one of them is used routinely in preference to the others (unless an order of preference is stated in
the TAs or HSTs). Similarly, they must not recommend that a medicine that has not been assessed by
NICE is used routinely in preference to a NICE-approved medicine.” By issuing STAs for the different
treatments that are available NICE is effectively forcing NHS England down a treatment line which
may not be in the best interest of patients or the NHS as a whole.” We cannot comment on this

because we are unable to understand the point.

Q4. NHSE has chosen to take the upper figure of £772 million to illustrate that it cannot afford NICE
to issue TAs in the normal way. Leaving aside the incomprehensible failure to budget for hepatitis C
drugs and questionable costing, this is still a major exaggeration. This is predicated on 32,000 being
treated, when NHSE says that only 28,500 in total are in touch with services and that 20,000 is
beyond the current capacity. Indeed we estimate that 15,000 is about the current capacity, based on
a capacity to date of around 5,000 for IFN/Ribavirin treatment with an average treatment duration
of say 36 weeks (half G3 at 24 weeks and half G1 at 48 weeks) compared to 12 weeks for the new
treatments, allowing for the added time for working up new initiates to treatment. Since much of
this capacity is staff and clinic space, the ability to increase this in the short term is limited and we do
not believe NICE would expect NHSE to go to extraordinary lengths to increase capacity in the short
term. We are also convinced from surveying our constituency that most patients are prepared to
wait if there are real capacity issues (for a reasonable time), whereas they absolutely do not think

they should have to wait for cost-effective drugs purely because NHSE says it cannot find the money.

Questions not specific to hepatitis C





Qs 5-7. NHSE is asking NICE to consider ‘affordability’. Changing the healthcare system in this way
may indeed be necessary but this is something to be decided by Government, ideally after significant
public debate, not in the middle of three TAs. NHSE admits in an internal document on managing the
introduction of the new hepatitis C drugs that NICE can only consider cost-effectiveness and not

affordability and is therefore knowingly asking NICE to act ultra vires.

What NHSE appears to want is that at some threshold (£70 million is suggested by NHSE with
absolutely no evidence or justification) NICE will hand over to NHSE the decision as to who to treat
and with what. Certainly that is what NHSE is asking for here for people with hepatitis C. The
problem with that approach is that it is arbitrary, non-transparent and in the hands of unelected
people. What is affordable in a given disease area will depend on what budget is allocated to that
area. How will that be decided? How will the most disadvantaged fare? NHSE says it cannot afford to
treat 7,000 people with hepatitis C this year. Next year how many will be affordable or will it be
2,000?

There is a particular statement we find extremely sinister stating: ‘This is of particular concern if this
is done without a public debate not only about the benefits of the treatment recommended and the
needs of that patient population but also about the benefits of other treatments and needs of other
patients.’ This suggests NICE would like to see the public debate whether people with hepatitis C are
worthy of treatment or whether the money should go elsewhere. The whole point of NICE is that it
operates an evidence-based system that is fair and transparent and therefore allows access to cost-

effective drugs for disadvantaged groups, irrespective of how popular they are with the public.

CONCLUSION

To abandon people with hepatitis C in the undoubtedly worthy cause of trying to help NHSE with the
financial problem it faces as a result of its failure to budget properly for completely foreseeable costs
would, we consider, be both ultra vires and perverse and we urge the committee to withstand the

unprecedented pressure being applied.
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Dear Mr Boysen

Joint response to NICE from the British HIV Association (BHIVA) & the
British Association of Sexual Health & HIV (BASHH): ‘NHS England
Submission to Questions Raised by NICE Following Consultation
Responses to Hepatitis C Drug Appraisals’

We are grateful to the NICE Appraisal Committee for allowing us to respond to comments
received from NHS England with regards to the following treatments for hepatitis C (HCV):

e sofosbuvir/ledipasvir

e daclatasvir

e paratepravir/r, ombitasvir and dasabuvir

Although we appreciate the financial constraints facing NHS England, we are not in agreement
with their comments with regards to the publication (and implementation, thereafter) of NICE
technology assessments for the listed drugs.

Whilst the Viral Hepatitis group of the Infectious Diseases/Hepatobiliary CRGs were consulted
on NHS England’s response there clearly was not agreement from all CRG members in support
of it (apparent in the covering e-mail.) As representatives of associations representing both
patients and healthcare professionals caring for people with HCV and HIV/HCV co-infection, we
too disagree with many of NHS England’s assertions.

We have also sought views and input on this document form commentators within BVHG/BASL
who will be commenting separately on this consultation.

There are a number of specific issues to which we would like to draw the NICE committee’s
attention:

1) EFFICACY: we need to question NHS England’s assertion that there are uncertainties

regarding treatment effects and comparative effectiveness:

a) They state ‘the evidence base is small particularly in more severe patients (i.e. patients
with cirrhosis)’ - as the Committee are doubtless aware, a number of real-life cohorts
[1] and phase 3 trials [2] have presented or published data on the effectiveness of
IFN-free DAA regimens in cirrhotics, including de-compensated disease. Further
data will not change this

b) NHS England also states that ‘there is lack of evidence in harder to reach populations
(e.g. co-infection with HIV)’. We strongly refute this; there are now data from trials
and cohort studies that put beyond any reasonable doubt that DAA-based therapies
perform just as well in co-infected patients [3-5]. Furthermore as NHS England are
well aware, more than 80% of patients with HIV-infection in the UK are already in
care, the vast majority with HCV are diagnosed (due to regular viral hepatitis
screening) and most are linked into care for their viral hepatitis [6].
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2) COST-EFFECTIVENESS:

a.

NICE employs clear criteria for determining cost-effectiveness, as such, although
we appreciate the financial constraints facing NHS England, repeating cost-
effectiveness analyses would surely draw the same conclusions, regardless of
current financial constraints?

NHS England question the static nature of the cost-effectiveness models stating
re-infection and onwards transmission as sources of uncertainty. A number of
modelling studies, including work from the UK [7] have taken into account the
impact of re-infections on the effectiveness of testing and treatment; NHSE have
not acknowledged the potentially significant benefits of ‘treatment as
prevention’ nor that treatment will not only reduce the incidence of new
infections but the prevalence of HCV. To reduce the burden of disease and new
HCV infections amongst HIV+ MSM will require treatment with DAA-based
therapy for >80% of those with acute HCV and within a year of diagnosis and
20% of those with chronic HCV, per annum [7]. We are not convinced that
further data will change these assertions and now is the time to reduce the
burden of HCV-related disease in these vulnerable, high-risk populations.

We are concerned that basing cost analyses on list prices of new drugs over-
estimates potential costs; NHS England would usually negotiate significantly
lower prices

3) WATCHFUL WAITING & SEQUENCING:

a.

We must highlight that ‘watchful waiting and monitoring for disease progression’
has associated costs; whilst this may be possible for patients currently in care, it
will have significant resource-use implications for the future. Furthermore, such
a strategy may be detrimental in the case of rapid progression in some groups
(e.g. sub-groups of HIV co-infected patients). We also emphasise that HCV-
infection is a chronic inflammatory condition with deleterious effects beyond the
liver (renal disease, bone disease, cardiovascular disease, poor psychological
health, fatigue); this may be particularly more pronounced in co-infected
patients [8-10].

We are also disturbed that given therapies with significantly fewer side-effects,
and better SVR rates, NHS England would even consider sequencing therapies,
with ‘less expensive’ PeglFN and ribavirin (+/- first generation Pls): these
regimens are associated with unacceptably high rates of treatment-limiting
toxicities and the strategy is clearly counter-intuitive in terms of patient (and
clinician) acceptability. To accurately ascertain the impact of watchful waiting or
drug sequencing require trials designed to investigate these questions; this is
not what NHS England are suggesting and their proposed strategy does not
address this.

4) OPPORTUNITY COSTS OF HIGH-COST MEDICATIONS: whilst there is a large
population with HCV infection in England, the vast majority remain undiagnosed
(28,500 diagnosed of an estimated 160,000 infected), and of those diagnosed not all are
under regular follow-up and ‘in care’. It is therefore highly unlikely that uptake of
treatment according to NICE guidance will have anywhere near the suggested impact on
NHS England’s budget in a single year. Even if treatment is taken up by all HCV patients
in care this would take place over a period of many years.

5) CAPACITY CONSTRAINTS:





a. We, and others, have highlighted already that the infrastructure delivery of DAA-
based therapy was established by NHS England for the delivery of the EAP for
decompensated cirrhotics. An expansion of the number of networks delivering
DAA-based care is already underway and care networks for co-infected patients
have been established. Further refinement of delivery can happen in parallel to
establishing therapy; any further delay will not be helpful.

b. NHS England acknowledges that treating up to 7,000 individuals per annum
would be manageable within current clinical services. It was as a result of NHS
England’s concerns that services would be unable to meet a similar capacity
demand that the implementation time for Sofosbuvir/Ribavirin +/- Interferon
was extended. The fact that NHS services are now deemed capable of treating
this number of patients is reassuring and, as per point 4, treating 7,000
individuals a year would still enable us to treat all diagnosed people within 5
years.

c. We firmly believe that appropriate, equitable and controlled implementation of
NICE guidance can be achieved within existing and evolving services.

6) MULTIPLE TECHNOLOGY APPRAISAL: NHS England state that ‘all stakeholders who
have advised NHS England have indicated the importance of forming a multiple
technology appraisal..” We were certainly not consulted in this regard and are
interested to whom ‘all stakeholders’ refers. We believe that with the fast evolving
therapeutic landscape of HCV therapy, with several potentially beneficial agents still in
development, a meaningful MTA would not be possible for a few years to come and
would take a further 1-2 years to complete. As NICE and NHS England are both well
aware MTAs are not feasible for all therapy areas; NICE-accredited guidelines (as per
those for HIV treatment, for example) may be more useful and responsive to this quickly
changing disease area. An MTA would unnecessarily delay implementation of therapy
for groups of patients that would not meet NHS England’s ‘priority’ criteria.

7) PRIORITISATION STRATEGIES:

a. Although we applaud the NHS England DAA EAP for decompensated cirrhotics,
we are concerned about the already significant delays in the DAA programme for
compensated cirrhotics (initially promised in May 2015 and yet to be
implemented). We reiterate that the strategy of ‘watchful waiting’ is also
associated with a cost to the NHS and a burden on already full clinics. Further
delay would be detrimental to the sub-group of patients with rapidly
progressing liver disease (a significant sub-group of HIV/HCV co-infected
patients, for example) and patients who default regular follow-up creating
inequalities in healthcare delivery for certain sub-groups of society (homeless,
migrant communities and PWIDs, for example).

b. We are also concerned that ‘prioritisation’ strategies will be liver disease-based
(as already implied in the NHS England response) and will disadvantage certain
populations with major HCV morbidities not necessarily associated with
significant liver fibrosis. As already emphasised, successful HCV treatment
improves extra-hepatic HCV-related morbidities; in HIV-infected patients, even
those with milder fibrosis (<F2), successful HCV therapy is associated with
significantly improved overall survival [11]. National/international guidelines
[12,13] recognise this and recommend prioritising treatment for certain sub-
groups without significant fibrosis.

8) ‘RECOMMENDED WITH RESEARCH’:





a. We remain unconvinced that the ‘recommended with research’ position NHS
England urges for those without cirrhosis will deliver therapy to those most in
need of DAA-based therapy. NHS England provides no evidence to support this
strategy, nor any suggestions for a programme that would provide answers to
the questions they raise. We believe that ‘further research’ in this area is best
delivered by robust data-collection, as therapy is rolled-out as per guidance.
Contrary to NHS England’s assertion that there is insufficient data to support the
use of these new agents we would argue that the extensive phase 2 and 3 trials,
deemed sufficient for approval by the FDA and the EMEA, combined with
extensive phase 4 and ‘real world’ data provide ample evidence. Clarity from
NHS England about what evidence is lacking would be insightful.

b. We read with interest a paper outlining the principles underlying a NICE
decision to ‘approve with research’ [14] and, based on this, believe that HCV
treatment does not fulfil those principles:

i. The ‘uncertainties’ that NHS England cite are around cost-effectiveness
based on re-infections (driving up cost) and onward transmission
(driving down cost) and failure to explore a stepwise approach (this
would be unacceptable ethically as has already been accepted by
FDA/MHRA)

ii. The issues of re-infection/onward transmission may well not be
answered by further research - modelling data already addresses these

iii. The relatively high opportunity costs currently (almost all down to drug
price) will be reduced considerably over the coming years as
competition increases

iv. ‘Research’ of this nature is best carried out with wider implementation
of therapy

9) IMPACT ON OTHER SPECIALISED SERVICES: NHS England makes reference to this
issue and use it as justification for altering NICE processes. We would be interested to
see the data on which this is based.

10)NICE: we strongly advocate that NICE’s robust and validated processes remain
independent both in terms of external influences on their decisions and that
interventions are assessed on their own merits, not relative to the potential impact on
other disease areas.

We would urge NICE to move forward with its recommendations and for NHS England to
engage fully with all stakeholders (including national organisations, patient advocacy groups)
so that DAA-based treatment can be delivered efficiently and equitably. We would also suggest
use of evidence-based clinical guidelines to guide use of particular DAAs in sub-groups of
patients.

Please contact the BHIVA Secretariat if you have any queries regarding these comments.

Yours sincerely

Dr N Dr
, BHIVA Hepatitis Society Subcommittee BASHH

REFERENCES
1) Foster G, et al.: Treatment of decompensated HCV cirrhosis in patients with diverse genotypes:
12 weeks of sofosbuvir and NS5A inhibitors with/without ribavirin is effective in HCV genotypes
1 and 3. 50th International Liver Congress (ILC), April 22-26, Vienna, Austria; abstract 0002





2)

3)

4)

5)

6)

7)

8)

9)

Manns M, et al.: Ledipasvir/Sofosbuvir with ribavirin is safe and efficacious in decompensated
and post liver transplantation patients with HCV infection: Preliminary results of the prospective
SOLAR 2 trial. 50th International Liver Congress (ILC), April 22-26, Vienna, Austria; abstract G02
Cooper C, et al. A single tablet regimen of ledipasvir/sofosbuvir for 12 weeks in HCV genotype 1
or 4 infected patients with HIV-1 coinfection: The phase 3 ION-4 study. 50th International Liver
Congress (ILC), April 22-26, Vienna, Austria; abstract P1353

Nelson DR et al. All-oral 12-week combination treatment with daclatasvir (DCV) and sofosbuvir
(SOF) in patients infected with HCV genotype (GT) 3: ALLY-3 phase 3 study. American
Association for the Study of Liver Diseases (AASLD) Liver Meeting, Boston, abstract LB-3, 2014.
Cotte L et al. Telaprevir for HIV/hepatitis C virus-coinfected patients failing treatment with
pegylated interferon/ribavirin (ANRS HC26 TelapreVIH): an open-label, single-arm, phase 2 trial.
Clin Infect Dis. 2014 Dec 15;59(12):1768-76.

British HIV Association, HIV and Hepatitis B/C Co-infection Audit 2010. Accessed at
www.bhiva.org 8t June 2015

Martin NK et al. Is increased HCV case-finding combined with 8 or 12 week interferon-free
direct-acting antiviral treatment cost-effective in UK prisons? A cost utility analysis including
treatment as prevention benefits. 2015 International Liver Congress: 50th Annual Meeting of the
European Association for the Study of the Liver (EASL). Vienna, April 22-26, 2015. Abstract
0124.

Womack JA et al. HIV infection and cardiovascular disease in women. ] Am Heart Assoc. 2014 Oct
16;3(5):e001035.

Mocroft A et al. Development and validation of a risk score for chronic kidney disease in HIV
infection using prospective cohort data from the D:A:D study. PLoS Med. 2015 Mar
31;12(3):e1001809.

10) Giesbrecht C] et al. Select neurocognitive impairment in HIV-infected women: associations with

HIV viral load, hepatitis C virus, and depression, but not leukocyte telomere length. PLoS One.
2014 Mar 4;9(3):e89556.

11) Berenguer ] et al. Effects of sustained viral response in patients with HIV and chronic hepatitis C

and nonadvanced liver fibrosis. ] Acquir Immune Defic Syndr. 2014 Jul 1;66(3):280-7.

12) AASLD/IDSA/IAS-USA. Recommendations for testing, managing, and treating hepatitis C.

http://www.hcvguidelines.org. Accessed 8t June 2015.

13) EASL Recommendations on Treatment of Hepatitis C 2015. ] Hepatol. 2015 Apr 21. pii: S0168-

8278(15)00208-1.

14) Karl Claxton & Stephen Palmer & Louise Longworth & Laura Bojke & Susan Griffin & Claire

McKenna & Marta Soares & Eldon Spackman & Jihee Youn, 2011. "Uncertainty, evidence and
irrecoverable costs: Informing approval, pricing and research decisions for health technologies,"
Working Papers 069cherp, Centre for Health Economics, University of York.



http://www.bhiva.org/�




Pathology: the science behind the cure

i BASI_ / _-.| § The Royal College of Pathologists

British Association for the study of the Liver

BRITISH SOCIETY OF
GASTROENTEROLOGY

‘NHS England Submission To Questions Raised By NICE Following
Consultation Responses To Hepatitis C Drug Appraisals’

The British Society of Gastroenterology, British Viral Hepatitis Group, British Association for the
Study of the Liver and Royal College of Pathologists are grateful to the NICE Appraisal Committee for

allowing us to respond to comments received from NHS England with regards to the following
treatments for hepatitis C:

e sofosbuvir/ledipasvir
e daclatasvir
e paritaprevir/ritonavir, ombitasvir and dasabuvir

Summary of the organisations responses to specific NHS England points
e lack of evidence of effectiveness

We disagree with NHS England’s assertion that there are significant gaps in the evidence base and
stand with NICE in its decisions

e Lack of evidence of cost effectiveness

The evidence for cost effectiveness is clear and the additional data alluded to in NHS England’s
submission increases, not decreases the cost effectiveness of therapy

o Need for multiple technology appraisal

This mechanism would be too slow, would potentially exclude some suitable therapies, and is
inappropriate in a fast moving therapeutic area. NICE guidelines and outcome monitoring are a more
appropriate way forward using NICE judgements from the current STAs as the base case

e lack of consideration of a wait and watch approach for those with less severe liver disease.

This is unsafe clinically as the tools for diagnosis, for monitoring frequency and a recall system are
lacking. It has also been previously assessed by NICE as being suboptimal on both cost effectiveness
and clinical grounds.

e Budgetary impact and affordability

NHS England’s arguments are based on wholly inappropriate interpretations of the numbers of
patients aware of their diagnosis and who are likely to access therapy and be treated each year. We
contest that the true figures are highly affordable and represent excellent value for NHS England

e Role of NICE and the NHS England challenge

We believe that if upheld, this challenge to NICE by NHS England would fundamentally alter NICE's
role and remit. This would potentially lead to a situation where NHS England’s veto on the ground of
potentially spurious claims of unaffordability would deny not only hepatitis C sufferers but people
with other serious clinical conditions access to highly cost effective therapy.
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The NHS England submission.

NHS England have submitted a series of arguments to NICE to evidence their contention that NICE
should not approve the 3 current STAs ongoing.

These arguments are summarised as:

1. The evidence base for the interventions is inadequate, specifically in hard to treat patients,
those currently not engaged in treatment where the risk of reinfection is unclear and the
omission of watch and wait strategies for those with mild liver fibrosis

2. The cost of implementing NICE guidance for these 3 drug regimens would be unaffordable.

The organisations above, who represent a broad spectrum of clinicians involved in diagnosing and
treating hepatitis C infection in England, feel the arguments cited have no validity and solely
represent an attempt by NHS England to both constrain costs at the expense of patients’ health in an
area of existing significant health inequalities, and undermine the vital role of NICE in setting an
objective benchmark for treatment cost effectiveness and fitness to become standard NHS therapy.

Evidence supporting effectiveness and cost effectiveness.

To deal with specifics in the NHS England response relating to the evidence, NICE has an established
and robust process for assessing the evidence and no substantial gaps were identified which would
not allow an assessment of cost effectiveness to be undertaken. The levels of evidence for each
specific patient group are extensively addressed across the three STAs and the clinical community
believes this data is as robust as any other area of recent medical therapeutic advance. The evidence
cited by NHS England as areas of gaps are not so, with perhaps a single exception. Indeed the data
cited by NHS England in their submission specifically undermine their argument. All the data for
Sofosbuvir/Ledipasvir confirm that short duration therapy (12 weeks versus 24 weeks) is effective
which makes the new agents more cost effective than the base case taken by NICE. The cited specific
gap of evidence for effectiveness in those with advanced liver disease is inaccurate and incorrect —
sufficient data is available and indeed some of this has come from access policies funded by NHS
England. The Sofosbuvir Early Access Programme for those with severe or decompensated disease
was a significant success and is the one area where clinicians felt that there was a genuine
partnership between NHS England and those delivering treatment to a high needs group. This major
programme demonstrated that the drugs assessed in two of the three STAs are highly effective even
in this patient population. The other specific area of evidence where NHS England are incorrect is
genotype 3 infection where the UK based BOSON study has provided clear unambiguous answers.

The clearly carefully selected edited commentary by the hepatitis C CRG/CAG also appears at odds
with NHS England’s interpretation. This direct misrepresentation by NHS England of any consensus
CRG/CAG view has resulted in one member of the CRG/CAG resigning on principle. The clinical
community regard the CRG/CAG’s comments as emphatically in support of treatment with the new
agents in line with NICE provisional approvals. We hope and expect that CRG members, some of
whom have not been able to discuss the situation and their views with the rest of the clinical
community because of signed confidentiality agreements with NHS England, are able to present a
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full view of their opinions to NICE. We have no doubt they will support the provisional approvals
issued by NICE in full.

This degree of certainty over the correct choices of treatment was ratified by a consensus meeting
proposed and supported by NHS England where, in the light of NICE draft STA guidance and
additional evidence that had become available, the optimal regimens were agreed (the document is
attached as an appendix to this letter). This process clearly had the stamp of approval of NHS
England and it is again perverse to suggest that having initiated this, NHS England now do not accept
there is a clinical consensus supported by a strong evidence base for these treatments.

The only area where the specialist societies are in some agreement with NHS England over the
evidence base is the expansion of treatment into areas where patients currently have lifestyles
which would not allow interferon based therapies. In this setting uptake, completion rates and
reinfection have uncertainties. This is an area where commissioning for evaluation may have a place
as may formal research projects. Indeed NIHR are shortly considering the funding of a study
examining initiatives in this very specific patient group (Chief investigator -), and the Chief
Investigators (Profs -, -) of a Department of Health Policy Research grant have
approached NHS England to ask for access to all oral DAAs for the treatment of clients attending
substance misuse services as a research exercise.

It is important to consider however the current structure of services in regard to this. Seventy
percent of hepatitis services do not have outreach sites in substance misuse services currently,
based around the poor uptake of interferon based therapies in this patient population. There is
overwhelming evidence that patients in these settings do not access secondary care and therefore
this patient group represents a substantial proportion of those currently tested and known to be
positive who have not accessed treatment. There is no reason to suspect that lifestyle factors which
stop hospital attendance for assessment will differ from those which would stop people taking up
oral treatments so treating this population will requite establishment of outreach services in
locations they can and do attend. To establish these services will take time, presumably a function
of the new hepatitis C networks. Given however that the funding mechanism for networks, outside
some pump priming for data gathering and pharmacy support, is likely to be negligible, it seems
certain that any expansion of outreach will be a slow and therefore highly controlled one with little
short or medium term impact on NHS England’s budget. It is salutary and informative in this regard
to note that opt out testing in the prison population has only just been rolled out and there remains
a substantial gap in the delivery of treatment in prisons which will likely take a number of years to
close.

Multiple technology appraisal.

NHS England suggest that given the number of agents being considered by NICE an MTA would be
the appropriate method of assessing these agents. There is a comment that ‘all stakeholders who
have advised NHS England’ have indicated the importance of MTA in this disease area. We are not
clear on who these stakeholders are as there have been no approaches to any of the specialist
societies. The argument is fallacious, in a rapidly moving area with new agents likely to enter clinical
practice an MTA would be too slow, would not be able to consider newly available agents, and
would be rapidly outdated. We assert that a NICE-accredited guideline approach as for HIV therapy
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is a far more effective and appropriate way of managing these new introductions within the cost
effectiveness envelope established by NICE.

Wait and watch approach for patients without severe fibrotic liver disease.

NHS England contend that a wait and watch approach should have been a comparator in the STA
assessment process. We believe this is not a safe or cost effective clinical path to follow. There is a
clear evidence base assessed by NICE which mitigates against a wait and watch approach. Since the
advent of ribavirin the cost effectiveness of treating over waiting for liver fibrosis to develop has
been clear, leading to recommendations that all patients irrespective of liver disease severity should
be treated. NHS England produces no data to suggest that this well established principle, one
produced with drug treatments which had a cost not dissimilar to the oral agents included in the
STAs, should be abandoned.

The NHS England proposal to address this is also unworkable in practice. An arbitrary F3 fibrosis level
for treatment initiation has a number of significant practical problems. Liver biopsy solely for this
purpose is impractical, unethical and unacceptable to patients and the non-invasive technologies
available have a poor evidence base for such a distinction and are not widely available in the UK.
Many liver and infectious diseases centres in England as well as most smaller units do not have
access to elastography. There is no evidence base to suggest a reasonable time frame for repeat of
such testing in those who have a score below such an arbitrarily defined threshold and there are no
robust mechanisms of any sort to ensure adequate recall for patients. It is the contention of the
clinical community that given these key uncertainties it is impossible for NHS England to safely adopt
a wait and watch process now or in the medium term.

Budgetary impact of the new agents: affordability.

NHS England’s view of the budgetary challenges hepatitis C drugs may pose is simplistic and wrong
both in terms of factual information and the principles of equity and fairness.

There are a number of models of the UK hepatitis C epidemic, some produced and validated by
Public Health England (PHE). In the PHE models of impact the key assumptions are based on both the
figures held by PHE and full engagement with clinicians to understand the barriers to diagnosis and
treatment and what may be possible to deliver to reduce the burden of end stage liver disease. Even
with the most aggressive case finding and treatment scenarios from PHE treating more than 10 000
people per year is highly unlikely, and it should be borne in mind that even this figure is three times
that achieved currently. There are a number of reasons why NHS England’s worst case scenario is
incorrect. Firstly the figures they quote assume that all patients estimated to be living with hepatitis
Cin England are aware of their diagnosis which is incorrect. PHE estimates that possibly 60% are
diagnosed. This dramatically reduces NHS England’s predicted impact in the absence of some sort of
national case finding strategy for which there is no current plan. We also know a significant number
of people have disengaged with services and many have not engaged at all, estimated to be another
20-30%. The idea that suddenly all these individuals will come forward for treatment is fanciful, the
reality is that clinical services will have to work hard to find them and this will take time.

Even considering those patients who are engaged with existing services the figures proposed by NHS
England are not realistic. The potential numbers able to be treated are also determined by the
present treatment capacity within the NHS. Each course of antiviral therapy with these antiviral
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drugs requires 7 outpatient attendances with an experienced, trained hepatitis specialist and a
review at a multidisciplinary meeting. Treating 80,000 patients (involving 560,000 extra outpatient
visits and 13,000 hours of MDT discussion) is unrealistic within the timeframes that have been
suggested.

In the initial year the clinical capacity issue has been exacerbated by the very significant delays in the
commissioning policy statement for cirrhotic patients from NHS England. Despite NICE ruling that
this should have been available from April 2015 it was finally signed in the second week of June. This
delay has led to an increased backlog of patients with cirrhosis that should be treated in the initial
wave. This limits access for others.

Funding Hepatitis C drugs and impact on other specialised commissioned services

NHS England’s contention that funding hepatitis C drugs will displace other more effective
treatments is particularly noteworthy. Few health interventions offer cure, fewer still in more than
90% of people affected and as an investment for the Nation hepatitis C therapy is highly cost
effective. Further the quoted impacts on the wider health system suggested by NHS England are
based on an unpublished draft paper which is not available for scrutiny, and a further article which
has been incorrectly referenced and therefore similarly not available for review. Also
unacknowledged by NHS England is that from August 2015 sofosbuvir, peg-interferon and ribavirin
will be commissioned (as per previous NICE STA) for all those with genotype 1 disease and some
other patients with different genotypes. The products presently under review by NICE are similarly
effective and cheaper than this therapy when utilised within clinically acceptable 8-12 week
regimens and therefore are actually cost-saving to NHS England, rather than the converse which is
being proposed.

NHS England has choices about where it may invest and where it may make savings in a very
substantial drug budget. To compare the cost impacts of a new technology solely to the expected
growth in funding is unbalanced, as costs are fluid within the health system with new innovations,
advances, the greater availability of generics etc. It would rather be more valid to compare any cost
pressures to their total budget. NHS England also chooses in its submission to play off the
discounted costs of current treatments for hepatitis C which it quotes as the comparator, against the
list prices of the new agents. There are clear savings to be made with these new drugs which NHS
England does not appear to be willing to include in its calculations although it is universally
acknowledged that these will emerge. We do not believe that a sensible approach to funding NICE
approved hepatitis C drugs will disadvantage other similarly cost effective therapies. It is perhaps of
note in this regard that there appear to be incorrect financial calculations provided by NHS England —
for example in the ledipasvir STA response they quote that treating 50% of 6000 patients with
cirrhosis would cost £121 million, however 3000 treatments at the full list price of £38 980 would be
£117 million, not the inflated figure quoted.

NHS England comment on the difficulties of in-year budget adjustments. It is important to state
clearly that NHS England has been aware for the last two full financial years that these treatments
were likely to have received European Medical Agency approval and were on the programme for
NICE approval, as well as having estimates of their costs. We therefore fail to understand why no
budgetary plans have been put in place to deliver these treatments prior to part way through this
financial year.
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NHS England suggest that the ICER thresholds should be adjusted. To our knowledge the setting of
the ICER thresholds is a matter for NICE, the Department of Health and wider society, not national
commissioners and we believe NHS England have overstepped their authority in making such
statements.

Clinical and patient partnerships in new drug allocation

An important comment is that clinicians and patients are reasonable people who respond to
reasonable things. We are used to working in resource limited environments and managing budgets.
Patients understand that a treatment that costs £30 000 will be subject to limitations on speed of
access and appreciate that some degree of prioritisation is likely to be required. Arbitrary decisions
over treatment based on a total misunderstanding of the need are unlikely to be as effective a way
of managing budgets as a dialogue between informed patients and clinicians over clinical need. NHS
England would benefit significantly from understanding this.

NHS England’s challenge and the broader impact on NICE

The NHS England approach in challenging NICE on the grounds of affordability, particularly with
spurious costs and unrealistic projections, is potentially hugely damaging. If this challenge were to go
through there is no role for NICE, NHS England would not have to justify its budget allocations in
future other than by claiming that any new development, on however arbitrary grounds, was
unaffordable. The unanimous view of the clinical organisations who are signatories to this letter is
that these objections are unfounded and should not be allowed to stop the approval by NICE of the
three STAs on new hepatitis C agents or any other subsequent drugs assessed by NICE.
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APPENDIX

Recommendations from Consensus Meeting on Therapy for Chronic Hepatitis C
London March 3 2015

Background
The treatment options for patients with chronic hepatitis C are expanding rapidly. To guide

clinicians and commissioners the national societies (BASL, BHIVA BIA, BSG, BVHG)
representing clinicians with an interest in this area convened a meeting to provide evidence
based treatment and management recommendations.

Methods

A nominated individual outlined the background data (both published and outcome data from
the English early access program) and presented proposals for therapy. These were discussed
by the 80 attendees and a consensus was reached. This document outlines the consensus
recommendations.

Treatment recommendations:

Genotype 1 - Patients with no evidence of cirrhosis/severe fibrosis

For patients who are treatment naive preferred treatment is with all oral direct acting antiviral
regimens. The following options are all acceptable on efficacy and safety criteria:-

Sofosbuvir/Ledipasvir+/- ribavirin* 8 weeks

Ombitasvir/Paritaprevir (r)/Dasabuvir +/- ribavirin* 12 weeks
Sofosbuvir/Simeprevir 12 weeks
Sofosbuvir/Daclatasvir 12 weeks

If oral DAA regimens are not funded for this patient group by the NHS, patients have the
option of waiting for oral therapy, self-funding or starting treatment with an interferon-based
regimen.

Interferon based regimes include:-

Sofosbuvir/PEG-interferon/Ribavirin 12 weeks
Simeprevir/PEG-interferon/Ribavirin
G1b or Gla without Q80K variant 12 weeks plus 12 or 36 weeks PEG/RBV

For patients with Gla who are Q80K variant positive simeprevir based regimes are not
recommended.

Genotype 1 Patients with compensated cirrhosis/severe fibrosis/major extra-hepatic
manifestations

Preferred treatment is with all oral direct acting antiviral regimens. The following options are
all acceptable on efficacy and safety criteria:

Ombitasvir/Paritaprevir (r)/Dasabuvir +/- ribavirin* 12 weeks (Child Pugh A only)
Sofosbuvir/Ledipasvir+/- ribavirin* 12 weeks
Sofosbuvir/Simeprevir +/- ribavirin 12 weeks

Sofosbuvir/Daclatasvir +/- ribavirin 12 weeks
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For all patients who have failed to achieve SVR with PEG-interferon/Ribavirin treatment is
as above (i.e. as per G1 compensated cirrhosis). However for patients with genotype la
virus, and previous null response to PEG-interferon/Ribavirin, treatment should be 24 weeks
of Ombitasvir/Paritaprevir (r)/Dasabuvir/Ribavirin.

For patients who have failed to achieve an SVR with PEG-interferon/Ribavirin and a protease
inhibitor treatment should avoid a protease containing regime and preferred treatment options
are sofosbuvir plus ledipasvir OR sofosbuvir plus daclatasvir.

Genotype 1 - Patients with decompensated cirrhosis

Treatment is recommended with oral Sofosbuvir/Ledipasvir +/- Ribavirin for a total of 12
weeks

*Strong consideration should be given to adding ribavirin, though individual patient
decisions are to be made by MDT. For G1b patients without cirrhosis the licensed indication
for AbbVie 3D does not include ribavirin

Genotype 2 - Patients with no evidence of cirrhosis/severe fibrosis

Treatment naive

PEG-interferon/Ribavirin 24 /52 (12-16/52 in low viral load/rapid viral response)

Treatment experienced (previous PEG-interferon/Ribavirin), or IFN intolerant
Sofosbuvir/ribavirin or those with extrahepatic manifestations 12/52

Genotype 2 - Patients with compensated cirrhosis/severe fibrosis/major extra-hepatic
manifestations

Treatment naive: Sofosbuvir/Ribavirin 12/52
Treatment experienced: Sofosbuvir/Ribavirin 12/52 (cirrhotics 16/52)

Genotype 2 - Patients with decompensated cirrhosis

Treatment is recommended with either
Sofosbuvir/Ledipasvir +/- Ribavirin for a total of 12 weeks

Sofosbuvir/Daclatasvir +/- Ribavirin for a total of 12 weeks

Genotype 3 - Patients with no evidence of cirrhosis/severe fibrosis

For patients who are treatment naive preferred therapy is:-

PEG-interferon/Ribavirin for 24 weeks (12-16/52 in low viral load/rapid viral response)

For those intolerant of interferon — Sofosbuvir plus daclatasvir or ledipasvir +/- ribavirin for
12 weeks is recommended

For patients who are treatment experience preferred therapy is:-

PEG-interferon/Ribavirin /Sofosbuvir for 12 weeks
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For those intolerant of interferon — sofosbuvir plus daclatasvir or ledipasvir +/- ribavirin for
12 weeks is recommended.

Genotype 3 - Patients with compensated cirrhosis/severe fibrosis/major extra-hepatic
manifestations

Preferred treatment is:-
PEG-interferon/Ribavirin /Sofosbuvir for 12 weeks

For those intolerant of IFN the following treatment options are all acceptable:-

Sofoabuvir/daclatasvir/ribavirin for 12 weeks
Sofosbuvir/ledipasvir/ribavirin for 12 weeks
Sofosbuvir/ribavirin for 24 weeks

Genotype 3 - Patients with decompensated cirrhosis

Treatment is recommended with either
Sofosbuvir/Ledipasvir +/- Ribavirin for a total of 12 weeks

Sofosbuvir/Daclatasvir +/- Ribavirin for a total of 12 weeks

Genotype 4 - Patients with no evidence of cirrhosis/severe fibrosis Non-cirrhotic G4
patients

Preferred treatment is for 12/52 therapy with all oral direct acting antiviral regimens. The
following options are all acceptable on efficacy and safety criteria: choice to be determined
by NICE approval, availability of funding from NHS England, and local MDT choice:

PEG-interferon/Ribavirin /Sofosbuvir for 12/52

PEG-interferon/Ribavirin/Simeprevir for 12/52 with PEG-interferon and ribavirin for a
further 12 weeks

Ombitasvir/paritaprevir/ritonavir/ribavirin for 12/52

Sofosbuvir/Ledipasvir/ribavirin for 12/52

Genotype 4 - Patients with compensated cirrhosis/severe fibrosis/major extra-hepatic
manifestations

Sofosbuvir/Ledipasvir/ribavirin for 12/52

Should none of the options above be available, patients wishing to be treated should be
offered Simprevir/PEG-interferon/ribavirin with 24-48 weeks therapy (response guided
therapy)

Genotype 4 - Patients with decompensated cirrhosis

Treatment is recommended with either

Sofosbuvir/Ledipasvir +/- Ribavirin for a total of 12 weeks
Sofosbuvir/Daclatasvir +/- Ribavirin for a total of 12 weeks
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Liver transplant patients

Evidence of fibrosis post-transplant should mandate therapy as current data suggest that
earlier treatment delivers comparable outcomes to non- transplant, non-cirrhotic populations.
Therapy options can impact on immunosuppression thus monitoring and therapy should be
delivered by, or in close collaboration with a transplant centre. Peg-interferon can precipitate
graft rejection and its use can no longer be justified for the majority of transplant patients.
Options:
Gl  sofosbuvir/ daclastavir +/- ribavirin — 12 weeks

sofosbuvir/ ledipasvir +/- ribavirin — 12 weeks

ombitasvir/paritaprevir (r)/dasabuvir/ribavirin 24 weeks

sofosbuvir/ simeprevir +/- ribavirin- 12 weeks
G3  sofosbuvir/ daclastavir +/- ribavirin — 12 weeks

sofosbuvir/ ledipasvir +/- ribavirin — 12 weeks
G4  sofosbuvir/ ledipasvir +/- ribavirin — 12 weeks

ombitasvir/paritaprevir/ritonavir/ribavirin- 12 weeks

Cirrhotic post —transplant are a small population and treatment should be individualized — ie
no recommendations can be made due to a paucity of data

Other general recommendation:

- It is strongly recommended that all patients starting DAA therapy have a baseline
plasma sample archived in the event of treatment failure. All patients with DAA
failure should have a sample tested for relevant resistance on the first sample
following failure

- Whilst currently treatment recommendations for HIVV+ patients are the same as for
HIV negative patients, this may change with emerging data. Furthermore the choice
of therapy will need to be guided by potential for drug-drug interactions with HIV
therapies (see http://hep-druginteractions.org/). All HIV co-infected should be
managed jointly with experts in managing co-infection

- It is recommended that consideration is given to embedding strategically important
research questions into the specialist commissioning process

Diagnosis of cirrhosis

The following working definition of ‘cirrhosis/advanced fibrosis' was agreed for the sole
purpose of including all/most patients likely to have cirrhosis due to hepatitis C* into the
treatment algorithms proposed. Any one of the measures listed will suffice:

e Liver biopsy with stage 5/6 fibrosis or METAVIR 3/4

e Imaging evidence of cirrhosis (either US, CT or MR scan)

e APRI>2 and AST:ALT>1 on at least two occasions

e Evidence of established portal hypertension (varices or ascites) excluding non-

cirrhotic or other causes
e Fibroscan elastography score >11.5 (or equivalent ARFI)

*where the patient has other risk factors for cirrhosis it will be for clinical judgement to
consider the relative contribution from HCV and potential impact of treatment
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Dear Mr Boysen

Re: NHS England response to the Appraisal Consultation Documents for Hepatitis C Drug Appraisals

The Royal College of Physicians (RCP) plays a leading role in the delivery of high quality patient care by
setting standards of medical practice and promoting clinical excellence. We provide physicians in the
United Kingdom and overseas with education, training and support throughout their careers. As an
independent body representing over 31,000 fellows and members worldwide, we advise and work with
government, the public, patients and other professions to improve health and healthcare.

The RCP is grateful for the opportunity to respond to comments received from NHS England with regards to
the following treatments for hepatitis C:

e ledipasvir-sofosbuvir [ID742]
e daclatasvir [ID766]
e ombitasvir/paritaprevir/ritonavir with or without dasabuvir [ID731]

We support almost all of the arguments made by the BSG/BASL/BHVG/RCPath in their joint submission as
well as those made by our own Joint Specialty Committee for Genito-urinary Medicine (see below for further
details). We also acknowledge the difficulties in introducing new and very effective treatments which are
expensive in a cash-constrained NHS. It is vital that NHS England, NICE and the profession collaborate to
ensure that such treatments are introduced in a way that does not compromise care either for that patient
group or at the expense of other patient groups.

The detailed arguments and evidence base is made in the other responses mentioned above, and our
position can be summarised as:

o We believe the evidence for cost effectiveness for these new treatments is clear and that later
additional data than that available in NHS England’s submission increases the cost effectiveness of
these new therapies compared with their calculations. This evidence is significant and robust.

e We support NICE guidelines and outcome monitoring as opposed to Multiple Technology Appraisals for
these treatments.

e We believe a ‘watch-and-wait’ approach is unproven and likely to endanger patients as well as creating
large additional costs. The new treatments are affordable if introduced in a measured roll-out agreed
with the clinical community and patients. It is clear from the specialty society responses that the
profession is fully engaged with such a process.
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e  We support NICE and it is important that implementation of NICE recommendations is done in a
consistent way rather than on a case-by-case basis

Response from the Joint Specialty Committee for Genito-urinary Medicine

We are grateful for the opportunity to respond to comments received from NHS England with regards to
Sofosbuvir/ledipasvir, daclatasvir and paratepravir/ritonavir, ombitasvir and dasabuvir for the treatment of
HCV.

Whilst we appreciate the financial constraints that NHS England is currently under, we are not in agreement
with the comments made to NICE with regards to the publication (and the implementation, thereafter) of
the above technology assessments.

There are a number of specific issues we want to bring to the NICE committee’s attention in this regard

1) We would like to point out that whilst the Viral Hepatitis group of the Infectious Diseases CRG were
consulted on the NHS England response there clearly was not agreement from all the members of this
clinical group in supporting the NHS England comments (as apparent in the covering e-mail.) As
representatives of associations representing patients and clinicians/health-care professionals looking
after patients with HIV/HVC co-infection, we too disagree with some of the assertions made by NHS
England.

2) We would question NHS England’s assertion that there are uncertainties in treatment effects and
comparative effectiveness

a) NHS England state the the ‘evidence base is small particularly in more severe patients (ie patients
with cirrhosis)’ — as the Committee are no doubt aware, there have been a number of real-life
cohorts (including the NHS England EAP in de-compensated cirrhotics) and phase 3 (Solar-1 study)
that have presented/published data on the effectiveness of IFN-free DAAs in cirrhotics including de-
compensated cirrhotics. Further data will not change this.

b) NHS England also state that ‘there is lack of evidence in harder to reach populations (eg co-
infection with HIV) — there are now data from large phase 3 studies and cohort studies, that put
beyond any reasonable doubt (ION-4, ALLY-3, Trio, ANRS cohorts) that DAA-based therapies
perform just as well in co-infected patients. Furthermore, as NHS England are well aware, more
than 80% of patients with HIV-infection in the UK are already in care and the vast majority have
their hepatitis status diagnosed (with regular screening) and are linked into care for their viral
hepatitis (see BHIVA National Audit 2010).

3) NHS England question the static nature of the cost-effectiveness models stating re-infection and
onwards transmission as sources of uncertainty. We would like to highlight that a number of modelling
studies, including work from the UK (N Martin, et al EASL 2015) have taken into account the impact of
re-infections on cost-effectiveness of testing and treatment. Similarly, in the context of HIV-infection,
modelling studies based on the UK CHIC data have also shown that reducing the burden of disease and
new HCV infections amongst HIV+ MSM will require treatment with DAA-based therapy for >80%
within a year of diagnosis and 20% of chronically-infected per annum (N Martin, et al EASL 2015). We
are not convinced that further data will change these assertions and that time is now right to try and
reduce burden of disease in these vulnerable, high-risk populations.

4) The omission of relevant treatment strategies: watchful waiting and treatment sequences. We would
like to highlight to the Committee that ‘watchful waiting and monitoring for disease progression’ has a
cost associated with it, and whilst this may be possible for the current patients in care, this will have





5)

6)

7)

8)

9)

significant resource-use implications for the future. Furthermore, such a strategy may be detrimental
in the case of rapid progression in some groups (eg sub-groups of HIV co-infected patients). We would
also like to point out that HCV-infection is a chronic inflammatory condition and has effects outside of
the liver (renal disease, bone disease, cardiovascular disease, poor psychological health, fatigue) and
that this may be particularly more pronounced in co-infected patients (see Wormack, et al. ] Am Heart
Assoc, 2014; 3e:001035, Molnar, et al. Hepatology 2014, Geisbrecht, et al. Plos One 2014; 9:e89556).

We are also disturbed that given therapies with significantly fewer side-effects (and better SVR rates)
that NHS England would even consider sequencing therapies, with ‘less expensive’ PeglFN and ribavirin
(+/- first generation Pls): this is clearly counter-intuitive in terms of patient (and clinician) acceptability

Opportunity costs of high-cost medications affecting large populations. We would highlight that whilst
there is a large population with HCV infection in England, the vast majority remain undiagnosed (28500
diagnosed of an estimated 160 000 known to be infected), and of those diagnosed not necessarily all
are under regular follow-up and ‘in care’. It is therefore highly unlikely that uptake of treatment
according to NICE guidance will have the suggested impact on NHS England budget in a single year but
that even if treatment is taken up by all known to services this would be over a period of many years.

Capacity constraints. We, and others have highlighted that the infra-structure and capacity to deliver
DAA-based therapy had already been established by NHS England for the delivery of the EAS for de-
compensated cirrhotics. An expansion of the number of networks delivering DAA-based care is already
underway and that for co-infected patients networks of care have been established. Further
refinement of delivery can happen in parallel to establishing therapy, a further delay will not be helpful.

NHS England state that ‘all stakeholders who have advised NHS England have indicated the importance
of forming a multiple technology appraisal...” We were certainly not consulted in this regard and
believe that with the fast evolving therapeutic landscape of HCV therapy an MTA would not be possible
for a few years to come and would take a further 1-2 years to complete. As NICE and NHS England are
both well aware this is not feasible for all therapy areas (HIV treatment, for example) and would
unnecessarily delay implementation of therapy for groups of patients that would not meet NHS
England’s ‘priority’ group.

Prioritisation strategies. Whilst we applaud the NHS England DAA EAS for de-compensated cirrhotics,
we are concerned that there are already significant delays in delivering DAAs to the compensated
cirrhotics (this programme was initially promised in May 2015 and has yet to be implemented). We
would point out that the strategy of ‘watchful waiting’ is also associated with a cost to the NHS and a
burden on already full clinics. Furthermore, this would be detrimental to the sub-group of patients
with rapidly progressing liver disease (a significant sub-group of HIV/HCV co-infected patients, for
example) and patients who default regular follow-up creating inequalities in healthcare delivery for
certain sub-groups of society (homeless, migrant communities, PWIDs, for example).

We are also concerned that ‘prioritisation’ strategies will be liver disease-based (as already implied in
the NHS England response) and will disadvantage certain populations with significant HCV morbidities
that are not necessarily associated with significant liver fibrosis. As we have already pointed out, there
is a significant association between extra-hepatic morbidities associated with HCV and successful
treatment, certainly in HIV-infected patients of even those with milder fibrosis (<F2) is associated with
significantly improved overall survival (Berenguer et al, JAIDS 2014; 66: 280-7). In fact
national/international guidelines (AASLD, EASL guidelines 2015) recognise this and recommend
prioritising treatment for certain sub-groups without significant fibrosis.

10) We remain unconvinced that the ‘recommendation with research’ position that NHS England urges for

those without cirrhosis will deliver therapy to those most in need of DAA-based therapy. We believe





that ‘further research’ in this area is best delivered by robust data-collection, as therapy is rolled-out as
per guidance.

In conclusion, we would urge NICE to move forward with its recommendations and for NHS England to
engage fully with all stakeholders (including national organisations, patient advocacy groups) so that DAA-
based treatment can be delivered efficiently and equitably. We would strongly recommend the use of
evidence-based clinical guidelines to guide use of particular DAAs in sub-groups of patients.

Yours sincerely

I
=






9" June 2015

Dear NICE Team,

Re: NHS England response consultation: (Hepatitis C (chronic)
e Daclatasvir[ID766].
e Ombitasvir/paritaprevir/ritonavir with or without dasabuvir [ID731]
e Ledipasvir-sofosbuvir [ID742]

As a committee member of the United Kingdom Clinical Pharmacy Association (UKCPA)
Gastroenterology and Hepatology Group | would like to thank NICE for requesting us to respond to
the comments made by NHSE to the ACD consultation on the new anti-virals for hepatitis C.

Due to the confidential nature of the NHSE comments the committee response is based on my
overall senior opinion and discussion themes which we as a group have had since the changing
paradigm of hepatitis C.

The NHSE response to the ACD consultation is robust and attempts have certainly been made to
address the concerns put forward by NICE and committee members and we feel this should be
acknowledged. However we believe there remains a number of points which need addressing and
outline these below.

e Itis our understanding that a NICE Only in Research (OIR) specification was developed to
deal with interventions which may not be supported by a sufficiently robust evidence base
to justify an unqualified recommendation. In the latter instance NICE would outline what
further research is carried out to help realise the promise of the intervention. NICE have not
outlined that their appraisal process supports an OIR scheme for the anti-virals currently
available. NHSE have not outlined specifically what research they would want NICE to
undertake nor has their response defined who would be responsible for funding this.

e How would a OIR specification give clarity on what treatment regimen would be ‘first line’
etc? This is not clear in the response from NHSE and with the current access policy being
very limited we would be concerned if these restrictions on choice remained the case until a
multiple technology appraisal was undertaken.

e If a regimen choice was given in a OIR access scheme how would this be done and by whom?

e The NHSE response has outlined that there are a number of drugs in the pipeline which may
rival the effectiveness of the currently licensed anti-virals however surely this is the same
with any drug which NICE appraise or NHSE have to consider? Uncertainties with regards a
treatment can never be fully excluded and it would be unrealistic for NHSE to use this as an
argument for an OIR specification.

e We appreciate that collating an abundance of real world data could facilitate more robust
decision making and support this. Are we in a position where the results of the first phase of
the EAP can be used — these results have been presented at the recent EASL conference and
further support the benefits of some of the anti virals currently available. Have NHSE
considered using filtered non UK based real world data such as HCV-Target from the States
to enhance their assurance with regards treatment regimens?





Will we need to wait for real life experience data for all of the upcoming agents including
those that may not be licensed until 2016/17? How much real life data and in what time
scale will be considered sufficient? As the NHSE response outlines it is challenging to predict
how swiftly disease progression can take place in a non-cirrhotic patient. One could argue
that an F2 patient who is of African descent, overweight, diabetic, male and 65years of age
may progress faster than those with no other risk factors —will there be capacity in an OIR
specification to take this into account?

Does the existence of an OIR specification remove the ability for exceptional cases? Will
there be an exceptional panel? And will this be fully supported / funded by NHSE?

NHSE outline that they are confident that a stepwise implementation programme can be
formed to substantially reduce the burden of disease however we are not convinced based
on the delays we have seen in the development of a cirrhotic and advanced fibrosis policy.

We are concerned that an NHSE promoted NICE OIR approach will remove the ability of a
common sense approach and importantly clinician expertise where more than the clinical
scenario with regards a patient is taken into account (e.g. previous treatment history, social
and psychological factors).

Research has shown that lifetime healthcare costs for a HCV-infected person are significantly
higher than for non-infected persons. This point has not been focused on in the NHSE
response and so the added value of treating and curing a less advanced patient has not been
made clear.

A recent report in the Lancet led by leaders in the field of Hepatology and Health Economics
outline that viral hepatitis remains a significant issue in the UK. It stresses that hepatitis C
can be prevented and details that a lack of investment in this disease area has not assisted
with stemming the increase in HCV prevalence. The longer that the HCV infected population
are left untreated the greater the risk of potential transmission. We acknowledge that anti-
viral treatment is but one aspect of the HCV pathway but are not reassured by the complete
absence of any detail in the NHSE response with regards plans for increased screening and
diagnosis. If the treatment population is going to be restricted due to an access scheme then
the latter point must be addressed.

The NHSE response outlines the need to allow for a more extensive time period so as to
assess emerging evidence. The time frame of 18 months — 5 years has been detailed with
regards developing a multiple technology appraisal etc. There is a lack of clarity on what will
actually be delivered by NSHE in this time frame other than collection if ‘real world data’
which we presume will ultimately be the responsibility of the treatment centres and not
NHSE.

There are concerns that the current NHSE access programme has been reliant on a small
number of individuals and as a result communication of information and translation of
developments has been, at times, less than optimal. There are also concerns that the lack of
transparency as to ‘who is in control’ of an access scheme has proved challenging when
guestions arise. This is not an issue we have had in previous treatment pathways for HCV





and have always had a ‘point of contact’. NHSE would need to ensure greater transparency
with regards contact personnel in future potential schemes.

We are concerned that the approach from NHSE to a high cost therapy has changed
abruptly. The evidence base in terms of numbers for the new anti-virals is arguably more
robust than the studies used to look at earlier agents such as Telaprevir and Boceprevir. The
percentage of cirrhotic patients has been outlined as low in the NHSE response but in fact
the number of cirrhotic patients and special populations such as those co-infected with HIV
has increased. Also it is our understanding that reinfections or onwards transmissions
(including or excluding either) have not been previously included in a NICE appraisal such as
this and therefore should not be used by NHSE as a cost effectiveness uncertainty.

We are concerned that cost effectiveness is heavily focused on within the NHSE response.
We would dispute that if NHSE had concerns are issues with the currently used NICE cost
effectiveness model then this should have been addressed last year so that amendments
could have potentially been made to the calculations in advance of this response. NHSE need
to be clearer on what they want to achieve with regards data on affordability V cost
effectiveness. There remains a lack of definition on what overall value they attach to a
patient achieving a SVR especially those with less advanced fibrosis

If one or more agents in development comes out more appealing in terms of ‘direct drug
cost’ and has acceptable SVR rates will NHSE retract its wish for an OIR specification?

The NHSE response outlines that anti-viral treatment could be commissioned on an
evaluative basis for fixed 2 year period with robust data collection and analysis led by
regional networks — does the NHSE feel that they can commit to this time frame to have a
full strategy in place? We are concerned as a result of the time lags we have seen in the
current development of strategies. A commitment to a time frame would need to be
transparent.

Watchful waiting as described in the NHSE response is not seen as routine practice in many
HCV treatment centres. As a result of the tolerability of PR being so low it is important that
patients who are as clinically fit as possible get initiated on this regimen. The longer the
patient is left the greater their risk of developing complications on treatment or becoming
ineligible for exposure to interferon. Watchful waiting was more aligned with the practice of
waiting for the currently licensed anti-virals to become available so that better tolerated and
more efficacious treatments could be offered.

Capacity issues outlined in the NHSE response existed with interferon treatment and are
likely to be greater if this continues to be the sole treatment available for non-cirrhotics.
Interferon requires regular monitoring due to its side effects and tolerability issues. The
newer agents require less intensive support once a pre readiness screen has been
completed to ensure adherence.

Concerns with regards development of NS5A resistance outlined in the NHSE response lacks
some validity based on the fact that a restricted commissioned access scheme will not
remove the risk of developing resistant variants. The risk is present in either a restricted or
unrestricted access scheme.

Whilst we appreciate that NHSE has finite resources and that we are in a state of economic
recovery we would argue that the newly licensed anti-viral have been known about for over





2 years. We are concerned that there is a lack of recognition that these new agents were
aware of by NHSE and that this further supports the lack of acknowledgement as to the
burden of viral hepatitis. Certainly Horizon Scanning, the sole purpose of which is to assist
with ‘budget planning’ highlighted the majority of the new agents coming on board back in
2013.

e There is confusion with regards treatment number predictions in the NHSE response and the
range 7,000-20,000 (FO-F4) is not realistic. There is a discontent between their argument
with regards capacity and potential treatment numbers. There needs to be recognition that
a clinician or treatment centre will only treat a number of patients that s/he can to do so
safely.

As a pharmacy led group we have been at the forefront of the delivery of the first phase of the NHSE
commissioned scheme and have been involved in the discussions with regards the cirrhotic and
potential F3 policy. At times the disconnect between NHSE, CRGs and those at the ground level has
been frustrating. There has been a lack of uniformity in the translation of information to treatment
centres and as a result this had led to a lot of reacting to new policy changes as opposed to being
proactive. If NHSE are successful in delaying open access to the new antiviral and move forward with
a further commissioned access scheme we would seek policies which are delivered in a much more
streamlined fashion and which have the clarity that is needed.

The decompensated cirrhotic access scheme required significant workforce input from a pharmacy
standpoint. We undertook the later without any additional funding or support and in conjunction
with our current clinical roles. If a similar access scheme was to be supported by NHSE then there
would need to be some form of additional funding acknowledgement at a local and national
commissioning level for specialist pharmacy input. We believe that it is clear from phase 1 of the
NHSE access scheme that pharmacists are essential in the delivery of the newer anti —virals.

We thank you again for inviting us to comment on the NHSE response and we welcome all future
involvement with NICE.

Yours Sincerely,

On behalf of the Gastroenterology and Hepatology UKCPA Group
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Comment from the Foundation for Liver Research on content of NHS England response to
the Appraisal Committee’s recommendations on Ledispavir and Sofosbuvir for chronic
hepatitis C

The response and recommendations of NHS England to take a step-wise approach to
implementation of the new highly effective but extremely costly oral agents, would appear
to be both sensible and constructive.

1. New follow-up information will almost certainly be obtainable from the many
ongoing trials around the world, quite apart from experience in the UK with the
further cirrhotic programme as well as that obtained from the rapid access
programme, as to the health benefits of these treatments. Such information will give
a more accurate cost benefit analysis of the different agents that are likely to
become licensed over the next two years.

2. The evidence is that the majority of cases with FO-3 stage disease do not progress in
the absence of lifestyle co-factors such as alcohol and obesity. In the absence of
those factors, if they do progress this is very slowly over many years.

3. Establishing the criteria for therapy with the new drugs at the F3 stage will require
most careful consideration as the technology is limited and the treatment of
asymptomatic patients raises issues, particularly when many of these patients will
not have come to medical recognition.
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4. Wider and indiscriminate prescribing to large numbers of patients could carry
enhanced chances of developing drug resistance and follow-up data is unlikely to be
of high standard.

5. Finally, the uncertain health gains from HCV treatment of earlier stage disease
should not be allowed to take away funds from potentially more valuable areas of
treatment in other diseases.
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From: [N I

Sent: 22 June 2015 17:26
To: Meindert Boysen

I____

Subject: Access to all oral therapies for patients with HCV.

Dear Meindert,

NICE HCV Assessment of all oral antiviral therapy for chronic HCV infection

We are writing as the clinical and patient representatives on the NHSE Hepatitis C Clinical
Advisory Group (CAG). The HCV CAG is a formal subgroup of the Infectious Diseases
Clinical Reference Group (CRG), with representation from the Hepato-Bilary CRG, which
was constituted to advise NHS England on the commissioning of treatment for patients with
hepatitis C infection. We have been active in this role since September 2013, and we are
obviously aware of the ongoing discussion about future commissioning of all oral antiviral
agents for hepatitis C infection. Our experience with the commissioning process to date may
be helpful to the NICE committee in reaching a decision on patient access to these valuable
new therapeutic options.

In December 2013 the Chair and Vice chair of the CAG met representatives from NHSE to
outline the issues regarding the efficacy and costs of the new all oral drugs. It was
understood by all those present that the drugs had extraordinary potency with minimal side
effects, and it was anticipated that they would be both popular and expensive. After
discussion we agreed that patients with advanced, decompensated cirrhosis should be
prioritised for treatment and we developed a policy that offered treatment to patients with
decompensated cirrhosis through an early access scheme. NHSE agreed to fund sofosbuvir
for such patients and the pharmaceutical companies (Gilead and BMS) provided NS5A
inhibitors free of charge. Patients in extremis were offered therapy in April 2014 and 17
designated treatment centres were then established and became operational in June 2014
when patients with decompensated cirrhosis were offered antiviral therapy. We agreed with
NHSE that with the imposition of strict clinically-determined criteria no more than 500
patients would be treated before the licensing of the NS5A inhibitors, and at the time of
licensing of these drugs just over 500 patients had been registered for therapy. This
demonstrated the ability of the treatment networks to prioritise and control the flow of
patients to match the budget set by NHSE. Data from the early access scheme was
collected centrally and in August 2014 NHSE agreed to extend the scheme to treat a further
500 patients and, at the time of writing, the scheme remains operational for patients with
decompensated cirrhosis and a total of just over 1000 patients have received antiviral
therapy.

NHSE and the HCV CAG understand that patients with HCV induced cirrhosis are at high
risk of developing decompensation and liver cancer (approximately 5% per year develop one
of these complications) and accept the clinical evidence that oral antiviral therapy can
reduce the incidence of these adverse events. In discussion with NHSE the CAG agreed that
such patients should be prioritised for therapy and it was initially agreed that such patients
should be able to start antiviral therapy in January 2015. At a meeting with the NHSE Clinical
director for Specialised Commissioning in December 2014 members of the CAG were
informed that therapy for patients with cirrhosis would commence in April 2015. An
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announcement in parliament reiterated the April start date but this was subsequently
changed to a start in ‘the first half of the year’. During the NICE review of Pegylated
interferon, ribavirin and sofosbuvir NHSE asked NICE to extend the implementation period
from 90 to 180 days and informed NICE that therapy for patients at high risk would be
available by April 2015. NICE commented that ‘NHS England is making a considerable effort
to ensure that patients for whom a delay in access to sofosbuvir represents a serious
medical risk will have access to it under the existing and planned interim commissioning
policies’. In April 2015 the HCV CAG were informed that to conform to NHSE requirements
the cirrhosis program could not start until May, and in May we were informed of a further
delay. The program to treat patients with HCV cirrhosis was formally announced on 10 June
2015, some 18 months after the original discussion with NHSE, 6 months after the initial
proposed start date and 2 months after the start date provided to NICE. It is likely that a
number of patients will come to significant harm, including in some cases the development of
liver cancer, as a result of the delay in treatment from January to June 2015. We

believe, therefore, that it is important for NICE to be cautious in placing undue reliance on
assurances from NHSE regarding timetables for delivery of care. Our experience is that,
even for patients at high risk of imminent complications from their infection, NHSE - for
whatever reason — may not be able to deliver therapy in a timely fashion. Deviations from
published timetables cause very considerable difficulties to doctors planning services and
patients suffer marked anxiety and, in some cases, choose alternative, suboptimal, therapies
to avoid the trauma of continued waiting. NICE will be aware that less effective, more
expensive therapies for patients with mild HCV infection (pegylated interferon, ribavirin and
sofosbuvir) must be provided in August 2015 and whilst patients may be willing to defer
therapy for a NICE mandated (and thereby guaranteed) alternative it is probable that many
patients will insist upon the more expensive, less efficacious therapy if they perceive that
NHSE controls the delivery timetable.

NHSE have agreed to establish a nationwide chain of HCV networks with operational
delivery networks that will supervise access to therapy from hospitals and other health care
providers in each area. These ‘administrative regions’ will ensure that all patients with
chronic HCV are discussed with knowledgeable clinicians through an MDT system, and that
the most clinically and cost effective therapies can therefore be prescribed. Access to
therapies can be prioritised effectively so that NHS resources can be deployed in the most
appropriate manner, as dictated by local clinical conditions. At the time of writing the
commissioning process for the network centres has commenced, and the networks are
scheduled to become operational in August 2015.

The issues about the use, deliverability, and affordability of oral antiviral therapy for hepatitis
C infection are complex, and England is not alone in struggling with them. In other European
countries where unrestricted access has been approved we are not aware of any examples
of massive over prescribing leading to unmanageable budget deficits. The HCV CAG will
continue to work with NHS England to try to balance clinical demand with the huge potential
cost. NICE clearly has a vital role in providing independent authoritative guidance on new
therapies, and we look forward to hearing the NICE opinion on future access to these
extraordinary drugs.

Yours sincerely,
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