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Gilead Consultation Response — 4 July 2014

Single Technology Appraisal — Appraisal Consultation Document —Sofosbuvir for
treating chronic hepatitis C

Thank you for the opportunity to comment on the above Appraisal Consultation Document
(ACD). Our response will cover the following points:

1) This is a complex appraisal covering multiple genotypes (GTs) and regimens. However
we would like to draw the Appraisal Committee’s attention to the fact that the majority of
patients in the England who would be treated fall into the most cost-effective groups.
This can be demonstrated by conducting a simple weighted ICER for the overall
population showing that sofosbuvir is £16,199.07 for the average patient in England

2) The applicability of the 12 and 24 week sofosbuvir treatment regimens

3) The fact that the analysis presented reflects an overall conservative view of the cost
effectiveness of sofosbuvir particularly in relation to the following points:

a) Trial design and population
b) SVR rates included in the modelling
c) The impact on onward transmission which is not included in the modelling

4) The use of sofosbuvir in HIV co-infected populations

e Are the provisional recommendations sound and a suitable basis for guidance to the
NHS?

No, for the reasons stated above and expanded in the next section below.
e Arethe summaries of clinical and cost-effectiveness reasonable interpretations of the
evidence

With regard to clinical and cost-effectiveness we would like to highlight the following areas
which we consider are important to clarify.

1. Overall cost-effectiveness

We believe that it is important to consider the overall cost-effectiveness of the HCV population
in totality.

A global ICER based on all patients mono-infected with HCV has been estimated for genotypes
(GTs) 1to 6 at £16,199.07 (Table 1).

This figure was calculated based on a weighted average from tables 1- 5 presented in appendix
1 which incorporate the following assumptions:
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e The incremental cost effectiveness ratios from the base case model.

¢ The market share of GT1 treatment naive (TN) and treatment experienced (TE)
regimens to create a weighted ICER from the comparators®

e The prevalence of HCV patients by genotype?
e The prevalence of TN and TE experienced patients by genotype®

o The split between those HCV patients who are interferon eligible (IE) and those who are
unsuitable for interferon (Ul) and have no current treatment option (NT).

Table 1- Weighted Global ICER

Weighted average ICER (E/QALY)
Genotype 1 10,753
Genotype 2 31,361
Genotype 3 18,671
Genotype 4/5/6 26,797

Global ICER 16,199.07

2. Applicability of 12 vs. 24 week sofosbuvir regimens

We are concerned that there is confusion on the exact duration of sofosbuvir treatment
regimens and in particular concerns over the proportion of interferon eligible patients likely to
receive sofosbuvir (SOF) plus ribavirin (RBV) for 24 weeks (ACD sections 3.58, 4.16 and 4.17).
Clarification is provided below.

12 weeks of SOF+Peginterferon-alpha +Ribavirin (PR) vs. SOF+RBYV for 24 weeks for GT3

The European Medicines Agency (EMA) licence for sofosbuvir allows for the use of either a 12
week interferon (IFN) containing regimen or a 24 week IFN-free regimen for GT3. UK clinical
opinion has consistently asserted that where IFN can be tolerated by the patient the 12 week
regimen would be preferable for reasons of efficacy, overall treatment duration as well as cost.

Gilead is not requesting, nor do we anticipate, that any patient who is IFN eligible would be
given the option of the 24 week IFN-free sofosbuvir regimen.

The Committee requested Gilead conduct analysis of the 24 week IFN-free regimen versus 24
weeks PR and this has been completed and provided separately. However given that this
scenario represents treating an IFN eligible population with an IFN-free regimen we do not
believe this is an appropriate comparison.

! GT1 patient share data from Ipsos UK HCV Monitor Q2-Q4 2013 datasets (138 patients)

? Genotype distribution from the PHE genotype surveillance report 2008-2012, Published Jan 2014 p9

* Split of treatment naive and treatment experienced patients of patients under care from Ipsos UK HCV
Monitor dataset
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There is also a level of uncertainty around the proportion of patients who would be unable to
tolerate IFN with estimates from the ERG’s clinical specialists ranging between 2% and 20%
(ACD section 3.58). Gilead’s discussions with leading English clinicians suggest that this group
comprises no more than 10% of English patients. It should be noted that this group are unable
to tolerate IFN and therefore the only possible comparator is no treatment.

12 weeks of SOF+PR vs. SOF+RBYV for 24 weeks for GT1

For patients with genotypes 1, 4, 5 and 6 HCV, section 4.4 of the Summary of Product
Characteristics for sofosbuvir states that IFN-free regimens “should only be used for patients
that are intolerant to or ineligible for interferon, therapy, and are in urgent need of treatment.’

Whilst it is necessary to have options for this patient group which are associated with high
unmet need it is anticipated that the number of patients receiving 24 weeks SOF+RBV in GT1
will be extremely low. In addition, since the Gilead submission to NICE an IFN-free option for
these patients has been licensed (SOF/simeprevir [SMV] for 12 weeks) and another regimen
has received positive CHMP opinion (SOF/daclatasvir [DCV]). Both of these options offer a
highly efficacious treatment option.

Extending sofosbuvir treatment duration beyond 12 weeks for patients with factors predictive of
poorer response

Within the sofosbuvir licence there is an option to extend IFN-containing treatment duration up
to 24 weeks in more challenging patient types at the clinician’s discretion. This option was
added to the licence by the regulators based on the safety data for sofosbuvir. In the Phase 2
trial (ATOMIC), no difference was observed in the proportion of GT1 patients achieving SVR12
with 12 weeks (89%) compared with 24 weeks (89%) SOF+PR (see Gilead submission section
6.5.3.2). Based upon this finding, the GT1 Phase 3 programme investigated 12 weeks
SOF+PR only and there are no data to support that extending treatment duration beyond 12
weeks increases efficacy. It is anticipated that in clinical practice the number of patients
receiving IFN-containing sofosbuvir regimens for >12 weeks will be extremely low.

3. Trial design and comparators

3.1 Trial design

While we recognise the issues with the clinical evidence base for sofosbuvir with regards to the
single-arm and open-label design and the use of historical controls we would reinforce the views
of the clinical specialists that the designs and the use of historical controls are both appropriate
and relevant. We disagree with the Committee’s conclusion that due to the design of the trials
there is uncertainty relating to the true magnitude of benefit of sofosbuvir.

Single arm trials

Active comparator trials in the area of HCV where products are IFN-sparing or IFN-free are
problematic. Single arm trials have become a standard approach accepted by regulatory
authorities, and there are no head to head data anticipated for sofosbuvir.

o For regimens that are IFN sparing, e.g. the NEUTRINO study in GT1 patients, the use of
a comparator arm would not have provided a robust or credible approach. The same
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factors responsible for limiting the number of patients choosing treatment in clinical
practice also impact on patients’ involvement in trials. Taking the NEUTRINO study as
an example, if a comparator arm had been added (using either dual or triple therapy)
that comparator arm would effectively have become un-blinded at week 13 of the trial,
when sofosbuvir based treatment ended. Even if a sham injection were used, patients
continuing to take IFN would have known that they were in the comparator arm due to
the very distinctive and near universal side-effects of IFN. The continuation of patients
in the comparator arm would then have been dependent on the willingness of the patient
to continue for another 12 to 36 weeks on therapy, knowing the (relatively lower)
likelihood of successful treatment with this standard of care. It would be reasonable to
assume that a very high proportion would drop out at the point that they became aware
that they were not in the sofosbuvir arm. This would then have over-estimated the
benefit of sofosbuvir, and would also have severely compromised the integrity of the
trial. This issue is the same for all regimens that reduce or eliminate IFN therapy*

The use of historical controls in HCV trials is valid and well accepted by both the regulatory
authorities and clinical experts. The clinical specialists at the Appraisal Committee meeting
highlighted as documented in section 4.4 of the ACD, °..it was not unreasonable to use
historical controls’.

3.2 Trial population

The sofosbuvir clinical trial programme represents a relatively hard to treat patient population,
more representative of the real world, as compared with the comparator studies selected.
Therefore the improvement in efficacy from sofosbuvir used in the modelling is likely to be
underestimated. Detailed comparisons are included in appendix 2 to this response.

3.3 SVR rates

In response to the request from the Appraisal Committee (ACD sections 4.14 and 4.23) we have
provided alternative SVR response rates for PR in GT1 treatment-naive (TN) patients including
those from Hadziyannis et al. (2004)°. We have concerns regarding this approach because of
the level of difference between the Hadziyannis population and those enrolled in NEUTRINO.

In our initial model, SVR rates from McHutchison et al. (2009)° were used. Clinical expert
opinion deemed McHutchison et al. (2009) as the most appropriate source since it is the largest
(1035 vs. 271 patients in Hadziyannis et al) and most recent publication and is also commonly
cited as being the most representative of current treatment practice and outcomes. It should
also be noted that compared with the Hadziyannis study the patients in the McHutchison study
were older (48 years vs. 43 years), heavier (82.8kg. vs. 77.3kg) and with a higher proportion of

* This is not relevant for the new protease inhibitor regimens which have the potential for 48 weeks of IFN therapy
5 Hadziyannis SJ, Sette J, Morgan TR, Balan V, Diago M, Marcellin P et al. Peginterferon-alpha2a and ribavirin combination
therapy in chronic hepatitis C: a randomized study of treatment duration and ribavirin dose. Ann Intern Med 2004; 140(5):346-
355.

6 McHutchison JG, Everson GT, Gordon SC, Jacobson IM, Sulkowski M, Kauffmann R et al. Telaprevir with peginterferon and
ribavirin for chronic HCV genotype 1 infection. N Engl J Med 2009; 360:1827-1838
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patients with black ethnicity (19% vs. 3%), thus being more representative of the population
seen within the NEUTRINO trial for GT1.

In addition the SVR rates for both McHutchison et al and Hadziyannis et al. (2004) are reported
for FO-F2 and F3-F4 METAVIR scores. This offers significant bias against sofosbuvir since in
the NEUTRINO trial, non-cirrhotic and cirrhotic patients were defined as FO-F3 and F4,
respectively. Thus, our initial approach is already conservative.

We would also like to highlight that whilst we could also have included data from Roberts et al.
(2009)" where an SVR of 6% for patients with a F4 METAVIR score was reported the decision
was made to use McHutchison for the reasons above and the fact that the SVRs were more
conservative. In the event the Roberts data had been used the overall ICER would have been
reduced, again demonstrating the conservative approach.

3.4 Impact of onward transmission

As noted by the Committee (ACD section 4.22) no benefit is taken into account in the ICERSs for
the expected reduction of onward transmission for those reaching SVR and thus all ICERs
presented are conservative, particularly in the non-cirrhotic cohort.

4. Cost-effectiveness of sofosbuvir in HCV/HIV co-infected people

The preferred regimen for HCV/HIV co-infected patients is SOF+PR (12 weeks) as stated in the
sofosbuvir licence. This is as per HCV mono-infected patients unless patients are unsuitable for
interferon. Table 2 details the SVR rates for HCV/HIV co-infected patients and HCV mono-
infected patients treated with 12 or 24 weeks of SOF+RBYV within each genotype. SVR rates for
HCV mono-infected patients versus HCV/HIV co-infected patients were similar:

e 68% versus 76% (GT1 treated with SOF+RBYV for 24 weeks)

o 56% versus 67% (GT3 treatment naive, treated with SOF+RBV for 12 weeks -
unlicensed regimen)

e 85% versus 92% (GT3 treatment-experienced, treated with SOF+RBV for 24 weeks)
Table 2 was presented in our response to the ERG report.

It should also be noted that current treatment guidelines recommend that HCV/HIV co-infected
patients should be treated the same as mono-infected patients and the recently published 2014
EASL (European Association of the Study of the Liver) Recommendations on the Treatment of
Hepatitis C’ highlights the following:

¢ Indications for HCV treatment in HCV/HIV co-infected persons are identical to those in
patients with HCV mono-infection (Recommendation A1)

e The same treatment regimens can be used in HIV co-infected patients as in patients
without HIV infection, as the virological results of therapy are identical (Recommendation
Al)

7 Roberts SK, Weltman MD, Crawford DH, McCaughan GW, Sievert W, Cheng WS et al. Impact of high-dose peginterferon alfa-
2A on virological response rates in patients with hepatitis C genotype 1: a randomized controlled trial. Hepatology 2009;
50:1045-1055.
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¢ No drug-drug interaction has been reported between sofosbuvir and antiretroviral drugs
(Recommendation A2)

Please note that the British HIV Association Guidelines for HCV/HIV co-infection are currently
being updated to reflect a similar position to the European guidelines.

Table 2 — Comparison of SVR rates for sofosbuvir between mono- and co-infected
patients

Duration Number of SVR12
Trial Genotype TN/TE Regimen (weeks) patients Response
achieving SVR12 (%)

PHOTON-1** GT1 TN SOF+RBV 24 87/114 76
SPARE GT1 TN SOF+RBV 24 17/25 68
PHOTON-1** GT2 TN SOF+RBV 12 23/26 88
VALENCE GT2 TN SOF+RBV 12 68/73 93
PHOTON-1** GT3 TN SOF+RBV* 12 28/42 67
FISSION GT3 TN SOF+RBV* 12 102/183 56
PHOTON-1** GT3 TE SOF+RBV 24 12/13 92
VALENCE GT3 TE SOF+RBV 24 212/250 85
STUDY 1910** GT1 TN SOF+PR 12 17/19 90
NEUTRINO GT1 TN SOF+PR 12 262/292 90

*Unlicensed regimens, **co-infected patients
GT:Genotype; RBV: Ribavirin; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive;

Since the initial Gilead submission, additional data from study 1910° has become available and
we have provided this information. This information was also previously provided, with the
agreement of NICE, in response to the ERG clarification queries. In this study SVR rates for
HCV mono-infected patients versus HCV/HIV co-infected patients were 90%, reinforcing that
similar response rates were seen in HCV/HIV co-infected patients as HCV mono-infected
patients treated with SOF+PR in GT1 patients.

® Rodriguez-Torres M, Rodriguez-Orengo JF, Gaggar A, et al. Sofosbuvir and Peginterferon Alfa-2a/Ribavirin for Treatment-
Naive Genotype 1-4 HCV-Infected Patients Who Are Coinfected With HIV. 53rd ICAAC 2013. Sept 10-13, 2013, 2013; Denver,
Cco
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Table 3 shows the ICERS/QALY gained for SOF+PR against PR using the data from 1910 for a
non-cirrhotic cohort. SOF+PR given for 12 weeks remains a cost-effective treatment option for
GT1 HCV/HIV co-infected patients.
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Table 3 - ICERs/QALY for GT1 HCV/HIV co-infected with data from 1910

ICERS (E/QALY)

Indication  Treatment strategies Base case model Scenario analysis

model

GT1TN

SOF+PR (12 wks) vs. PR 14,745 15,866

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a + RBV; QALY: Quality-adjusted
life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

We would also like to stress again that the ICERSs originally submitted in the appendices for GT3
HCV/HIV co-infected patients used data from the PERICO trial’. These data presented a few
limitations:

First, the SVR rate (86%) was reported for all patients but not for non-cirrhotic and
cirrhotic patients separately. Therefore an assumption had to be made that the SVR
rate of 86% applied to the non-cirrhotic cohort. An adjustment based on Laguno et al.
(2009)*° was then applied to obtain the SVR rate for cirrhotic patients of 61%. Given that
co-infected patients are expected to have response rates similar to mono-infected
patients, the SVR rate of 61% for the cirrhotic population is likely to be inflated. For
instance, we estimated a SVR rate of 35% for mono-infected cirrhotic patients based on
the publications by Lagging et al (2013)** and Shoeb et al (2011)*

Second, the SVR rates for TE patients were assumed to be the same as those for TN
patients (as mentioned previously, 86% and 61% for non-cirrhotic and cirrhotic patients,
respectively) as no data was available for this population in the TE indication. This is
considered to be a big limitation since a significant difference has been observed in the
SVR rates between TN and TE in mono-infected patients. In the event we had used a
more conservative estimate such as Lagging et al (2013) this would have resulted in
similar ICERs to those seen in the mono-infected population. However, at the time of
the analysis no publication was found that provided efficacy data on TE HCV/HIV co-
infected patients. Consequently, we have conducted a further scenario analysis
assuming a more likely scenario for the TE population using the SVR rate from Lagging
et al. (2013) and the distribution between relapsers and non-responders from Shoeb et
al (2011). These are presented in Table 4.

° Labarga P, Barreiro P, da SA, Guardiola JM, Rubio R, Aguirrebengoa K, et al. Comparison of high ribavirin induction versus
standard ribavirin dosing, plus peginterferon-alpha for the treatment of chronic hepatitis C in HIV-infected patients: the PERICO
trial. J Infect Dis 2012 Sep 15;206(6):961-8.

10 Laguno M, Cifuentes C, Murillas J, Veloso S, Larrousse M, Payeras A et al. Randomized trial comparing pegylated interferon -
2b versus pegylated interferon -2a, both plus ribavirin, to treat chronic hepatitis C in human immunodeficiency virus patients.
Hepatology 2004; 49:22-31.

Lagging M, Rembeck K, Buhl MR et al. Retreatment with peg-interferon and ribavirin in patients with chronic hepatitis C virus
genotype 2 or 3 infection with prior relapse. Scandinavian journal of gastroenterology 2013;48:839-847.

12 Shoeb D, Rowe IA, Freshwater D et al. Response to antiviral therapy in patients with genotype 3 chronic hepatitis C: fibrosis
but not race encourages relapse. Eur J Gastroenterol Hepatol 2011;23:747-753
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In summary, as highlighted in the 2014 EASL guidelines (recommendation Al) and supported
by the results from our trials (see Table 2) we believe the HCV/HIV co-infected population
responds in a similar manner to the mono-infected population.

Table 4 lists the ICERs from all sofosbuvir trial data available for HCV/HIV co-infection aligned
to the final licensed regimens for GT1 and GT3 from the summary of product characteristics
(SmPC). That is 12 weeks SOF+PR [Study 1910] or 24 weeks SOF+RBV for the TE population
[PHOTON 1].

Table 4 — ICERs/QALY for HCV/HIV co-infected

Indication Treatment strategies ICERS (E£/QALY) Scenario
analysis model

GT1TN SOF+PR (12 wks) vs. PR (data for SOF from trial 1910) 15,866
SOF+RBYV (24 wks) vs. NT 27,059
GT3TE SOF+RBYV (24 wks) vs. PR (SVR for PR from Lagging) 17,167
SOF+RBV (24 wks) vs. NT 10,376

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; NT: No treatment; PR: PEGIFN2a + RBV; RBV:
ribavirin; QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

o Has all of the relevant evidence been taken into account?

Whilst we can confirm that all relevant clinical trial evidence has been taken into account we are
disappointed that consideration does not appear to have been given to the:

e Additional sources of clinical information for HCV GT1 TE patients details of which were
provided within the Gilead submission document (section 6.10.1) and in response to the
ERG clarification requests

e Modelling performed in response to the ERG clarification requests.
HCV GT1 TE patients

Sofosbuvir in combination with PR was not studied in a Phase 3 study in HCV GT1 TE patients
in the first wave of the sofosbuvir development programme.

However during the FDA’s Advisory Committee meeting on the 25" October 2013, the FDA
asked whether the high SVR rate in GT1 TN population (approximately 90%) provided enough
evidence to support use of SOF+PR for treatment of HCV GT1 patients who previously failed to
respond to a course of peginterferon and ribavirin.

Clinical efficacy

Historically, approximately 50% of treatment-naive GT1 patients have responded to PR
treatment with 50% failing to respond. In NEUTRINO, 91% of treatment-naive GT1 patients
responded to the combination of SOF+PR. The higher rate of overall SVR observed in
NEUTRINO is likely driven by successful treatment of a proportion of patients who would likely
be PR failures (with the assumption that all patients that would have achieved SVR with PR
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achieved an SVR with SOF+PR). The increase in SVR (from 50 to 91%) is representative of
the efficacy of SOF+PR in the 50% non-responders that historically would be expected to be in
the study. The FDA therefore concluded that given the high SVR rates in NEUTRINO, 39/50
(78%) of PR non-responders are likely to respond to SOF+PR treatment, yielding the
approximate SVR rate of 78% in the GT1 SOF+PR TN population.

Further evidence of the efficacy of sofosbuvir in GT1 treatment-experienced patients was
presented by Pol et al at the recent EASL conference (a copy of the presentation was provided,
with the agreement of NICE, in response to the ERG clarification requests). In summary in GT1
treatment-experienced patients SVR rates were 74% following treatment with SOF+PR for 12
weeks.

Cost-effectiveness

In response to the ERG clarification requests the initial economic model was re-run to provide
ICERS/QALY for SOF+PR (12 weeks) in GT1 treatment-experienced patients against telaprevir,
boceprevir and PR.

Results show that SOF+PR is cost-effective in GT1 treatment-experienced patients against
telaprevir (£8,203/QALY), boceprevir (E683/QALY) and PR (£12,641/QALY) (see Gilead
response to the ERG clarification questions).

e Are there any aspects of the recommendations that need particular consideration to
ensure we avoid unlawful discrimination against any group of people on the grounds
of race, gender, disability, religion or belief, sexual orientation, age, gender
reassignment, pregnancy and maternity?

No. We would however support the statement in the ACD (section 4.21) that any
recommendations of the use of sofosbuvir do not exclude patients with present or previous drug
use or HIV/HCV co-infected patients and that this is clearly communicated to patients and
clinicians (ACD section 4.21).

Points of clarification and factual inaccuracies relating to specific sections of the ACD are
provided in the following table.

We look forward to the further development of the provisional recommendations and respectfully
request that the Committee considers recommending the use of sofosbuvir which remains both
clinically- and cost-effective within the majority of populations.
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Clarification comments and factual inaccuracies

Page Section Comment

5 2.1 Factual inaccuracy
‘CC genotype IL28B polymorphism’ should be corrected to ‘non-CC IL28 polymorphism’

8 3.4 Clarification
The last sentence in this section would benefit from the following additional text highlighting
that there is no benefit in extending treatment with sofosbuvir plus peginterferon alpha and
ribavirin beyond12 weeks.
‘Results showed that sustained virological responses between 96 and 98% after treatment
with sofosbuvir were achieved in each treatment arm reinforcing that for sofosbuvir plus
peqinterferon alpha and ribavirin there is no SVR benefit in extending treatment beyond 12
weeks.’

13 3.16 Factual inaccuracy
The following sentence within this section is incorrect:
‘In around 65% of treatment-experience people, initial response was lost during previous
treatment, in 28% response was lost after the end of previous treatment and 7% were
interferon intolerant’
The 65% figure actually refers to those patients who relapsed during previous treatment, 28%
were non-responders and 7% were interferon intolerant.

15-16 3.20-3.21 Clarification
No mention is made to study 1910 in these sections. Details of study 1910 were submitted,
with the agreement of NICE, in response to factual accuracy check of the ERG.
Additional information is provided above in response to the question Are the summaries of
clinical and cost-effectiveness reasonable interpretations of the evidence (see section 4).

17 3.24 Clarification

For clarification it would be helpful to add the following sentence to after the first sentence in
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Page Section Comment
this section: ‘In the phase Ill trials patients were not aware of their SVR status when
completing the quality of life questionnaires’

19 3.26 Clarification
The current statement ‘no studies were included that examined the efficacy of sofosbuvir
within its licensed indication for treatment-experienced people with genotype 1 HCV’ is
misleading and fails to recognise the evidence submitted in the original submission and in
response to the ERG clarification requests detailing the FDA considerations nor the Pol et al.
2014 data submitted, with the agreement of NICE, in response to the ERG clarification
requests.
We would like to suggest that the current text is amended as follows:
‘While no studies were included that examined the efficacy of sofosbuvir within its licensed
indication for treatment-experienced people with genotype 1 HCV within the initial MS
submission information was provided on the considerations of the FDA. In addition details of
a small study in this patient population was provided in response to the ERG clarification
requests. ’

19 3.26 Clarification and factual inaccuarcy

The statement relating to the breaking of the randomisation for VALENCE would benefit from
clarification as to actual number of patients who switched from 12 to 24weeks of treatment
with sofosbuvir along with a factual correction that these patients were not included in the
final analysis. At the time of the amendment unblinding the study, 11 GT3 patients had
already completed 12 weeks of treatment; the remaining 250 GT3 patients were treated for
24 weeks. The 11 GT3 patients who received 12 weeks of SOF + RBV (unlicensed treatment
duration) were excluded from the final efficacy analyses because of the different treatment
duration. The primary endpoint of SVR12 was not influenced by the discontinuation of the
placebo arm as no patients, as expected, in this group achieved SVR12. Therefore it is
incorrect to state that comparisons against the placebo group need to be interpreted with
caution.

We would like to suggest that text is amended to highlight that the 11 GT3 patients who
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Page

Section

Comment

received 12 weeks of SOF + RBV (unlicensed treatment duration) were excluded from the
final efficacy analyses because of the different treatment duration.

23

3.39

Clarification

The current statement “The manufacturer did not conduct an economic analysis for treatment
experienced patients with genotype 1 HCV’is misleading as it fails to highlight that economic
analysis for GT1 treatment-experience patients was provided in response to the ERG
clarification questions. The results of this analysis showed that SOF + PEG-IFN-2a + RBV is
cost-effective in GT1 treatment-experienced patients against telaprevir (£8,203/QALY),
boceprevir (E683/QALY) and PEG-IFN-2a + RBV (£12,641/QALY).

We would request that in order to be factually correct the current text is amended accordingly
and suggest the following:

The manufacturer did not conduct an economic analysis for treatment experienced patients
with genotype 1 HCV in their initial submission because there was no clinical evidence
available to populate the economic model for this population. Analysis based on the FDA
model for genotype 1 treatment experienced patients was however provided in response to
clarification guestions. Results show that SOF + PEG-IFN-2a + RBV is cost-effective in GT1
treatment-experienced patients against telaprevir (£8,203/QALY), boceprevir (E683/QALY)
and PEG-IFN-2a + RBV (£12,641/QALY).

26

3.46

Clarification

The current statement ‘results suggest that sofosbuvir had less than a 50% probability of
being cost effective in 6 of the base case comparisons’ omits reference to the number of base
cases where sofosbuvir had a greater that 50% probability of being cost-effective. In order to
accurately reflect the cost effective probability we would recommend the following text is
added:

‘results suggest that sofosbuvir had less than a 50% probability of being cost effective in 6 of
the base case comparisons and greater than 50% probability of being cost-effective in 9 of
the base case comparisons’

Page 13 of 24






Page

Section

Comment

29/39

3.52

Clarification

The statement ‘The ERG noted that this transition was not included in the manufacturer’s
economic model’ is misleading and makes no reference to the fact that the potential for the
transition from SVR cirrhotic back to compensated cirrhosis was included in the sensitivity
analysis. In addition no reference is made to the fact that further data was provided in
response to the ERG clarification requests although we note that this is mentioned later in the
ACD in section 4.13.

33

3.59

Factual inaccuracy

The first sentence ‘The ERG pointed out the that the manufacturer’s economic model allows
for 12 week regimens for sofosbuvir plus ribavirin only for treatment-naive people with
genotype 1 HCV who are interferon eligible and treatment-naive people with genotype 2 HCV
(regardless of interferon eligibility’ is incorrect and should read:

‘The ERG pointed out the that the manufacturer’s economic model allows for a 12 week
regimens for of sofosbuvir plus peginterferon alpha and ribavirin enly for treatment-naive
people with genotype 1 HCV who are interferon eligible and a 12 week regimen of sofosbuvir
plus ribavirin for treatment-naive people with genotype 2 HCV (regardless of interferon
eligibility’

35

3.62

Factual inaccuracy

The sentence ‘The ERG used estimated from Robert et al. (2009) which reported a sustained
virological response of 55% for people without cirrhosis and 24% for people with cirrhosis’ is
incorrect and the cited figures should be 51% and 6% respectively. Please note that this
error has already been acknowledged by the ERG and a correction issued in the ERRATUM
to the ERG Final Report (page 71). We are concerned that this error has continued through
to the ACD despite being recognised and reported previously.

38

4.4

We are concerned that the Committee expressed concerns about the robustness of the
estimates of the clinical effectiveness of sofosbuvir. We have provided additional information
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Page

Section

Comment

above in our response the question ‘Are the summaries of clinical and cost-effectiveness
reasonable interpretations of the evidence? and would again highlight, as stated in section
4.4 of the ACD, that the regulators and clinical specialists also supported and accepted the
design of the clinical trials.

We would also:

e Challenge the statement that ‘the number of people with cirrhosis in the clinical trials
was small’. Within the phase Il trials 20% of patients had cirrhosis — this number is
reflective of the proportion of patients seen in clinical practice and is substantially
greater than that usually seen with clinical trial programmes (including those
technologies previously appraised by NICE). We would ask that the Committee re-
consider the current statement and revise this to appropriately reflect the proportion of
patients included within the trials

¢ Clarify that 6% of patients included in the Phase Il trials were receiving opioid
substitution therapy (methadone and buprenorphine) (see section 6.10.2 of the Gilead
submission document). Patients with HCV taking opiate substitution therapy achieve
cure rates similar to those not taking opiate substitution therapy. In a retrospective
analysis of GT1 adult treatment-naive patients (NEUTRINO) the percentage of
patients achieving an SVR12 was 92% in patients receiving opioid substitution
therapy and 90% in those patients not receiving opioid substitution therapy (92% vs.
90% respectively)®.

39

4.5

We are disappointed that the Committee do not appear to have considered the data available
for GT1 TE patients (please see our response for section 3.39)

39/40

4.6

Clarification

We disagree with the Committees comment that the four trials in patients with GT2 and 3 had
small patients numbers. Patient numbers in each trial are as follows:

Y Mangia A et al. AASLD 2013, poster 1115
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Page Section Comment
Trial Number of patients
FISSION 499
FUSION 201
POSITRON 278
VALENCE 323
41 4.8 Further support

Further support to the Committees conclusion that the efficacy of sofosbuvir plus ribavirin
HCV and HIV co-infected people is similar to that reported for patients with chronic hepatitis
C mono-infection details is provided above in our response to ‘Are the summaries of clinical
and cost-effectiveness reasonable interpretations of the evidence(see section 4). These
data support the justification that the rates are similar. Please note this information was
provided in the Gilead response to the ERG report.

It should also be noted that as previously highlighted the current guidelines recommend that
HCV/HIV co-infected patients should be treated the same as mono-infected patients and the
recently published ‘2014 EASL (European Association of the Study of the Liver)
Recommendations on the Treatment of Hepatitis C’ highlights the following:

¢ Indications for HCV treatment in HCV/HIV co-infected persons are identical to those in
patients with HCV mono-infection (Recommendation Al)

e The same treatment regimens can be used in HIV co-infected patients as in patients
without HIV infection, as the virological results of therapy are identical
(Recommendation Al)

¢ No drug-drug interaction has been reported between sofosbuvir and antiretroviral
drugs (Recommendation A2)

Please note that the British HIV Association Guidelines for HCV/HIV co-infection are currently
being updated to reflect a similar position to the European guidelines.
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42

4.9

Clarification

The current statement ‘It noted that the adverse events reported in the main sofosbuvir
clinical studies....were generally consistent with those reported in other studies for hepatitis
C’is misleading and implies that sofosbuvir has similar adverse events to other treatments.
Sofosbuvir does not have any AEs. In our submission document the safety and tolerability
data from the Phase 3 studies demonstrate that sofosbuvir is well tolerated and has a side
effect profile which is similar to placebo and significantly superior to the current standard of
care (see section 6.9.3 of the Gilead submission).

We would ask that the text is amended as follows:

‘It noted that the adverse events reported in the main sofosbuvir clinical studies....were
related to the use of pegylated interferon and/or ribavirin with adverse events for these
medicines generally consistent with those reported in other studies for hepatitis C’

43

412

Additional analysis

Additional analysis allowing people aged 35 and 55 years to enter the model has been
provided and illustrates that impact on the ICERs of age at treatment start is not substantial.
In addition, with the advent of new interferon sparing treatments it is likely that patients will
initiate treatment much earlier and based on this analysis starting treatment at 35 years of
age is more cost-effective compared with ages of 40 to 45 and 55.

44

413

Additional analysis

Additional analysis exploring the effect of the transition probability from Cardoso et al. has
been provided.

Clarification

The text stating that the transition probability of 0.05 is from Cardosa et al (2010) is incorrect.
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The transition probability used by Gilead in response to the ERG clarification request is
assumed correct based on published literature according to Chhatwal et al. 2013 based on
Cardoso et al. 2010.

44 414 Additional analysis

Additional analysis exploring the impact on the ICER of alternative SVR estimates (including
those from Hadziyannis et al) has been provided.

45 4.15 Additional analysis

Additional analysis using the average cost for generic ribavirin (RBV) based on eMIT: £42.50
for a 56-tablet pack size.'® has been provided

45 4.16 Clarification

Clarification is required on the source of the figure of 30% of people who may need extended
treatment. This figure is not supported by previous statements within the ACD which state
figures of 1-2% and 20% (ACD Section 3.58). In addition as and as stated earlier in our
response to ‘Are the summaries of clinical and cost-effectiveness reasonable interpretations
of the evidence’ Gilead’s discussions with leading English clinicians suggest that this group
comprises no more than 10% of English patients. It should be noted that this group are
unable to tolerate IFN and therefore the only comparator is no treatment.

46/47 418 Additional analysis

Additional analysis using a utility increment after reaching sustained virological response
(SVR) of 0.041 from Vera-Llonch et al. (2013)*® has been provided. The Committee also
requested the utility increment for patients that reached SVR to be taken from the sofosbuvir

" Chhatwal J, Ferrante S, Brass C et al. Cost effectiveness of boceprevir in patients previously treated for chronic hepatitis C genotype 1 infection
in the United States. Value in Health 2013; 16: 973-86

15 eMIT, 02/2014, NPC: DEC223, Ribavirin 400 mg tablets/Packsize 56

16 Vera-Llonch M, Martin M, Aggarwal J, et al. Health-related quality of life in genotype 1 treatment-naive chronic hepatitis C patients receiving telaprevir combination treatment in
the ADVANCE study. Aliment Pharmacol Ther 2013; 38: 124-33.
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clinical trials. This is not appropriate since patients were not aware of SVR status when
completing SF36. Despite this, some improvement in health-related quality of life was
noted'’. This was also noted in section 3.24 of the ACD.

17 Younossi et al. Minimal impact of sofosbuvir and ribavirin on health related quality of life in Chronic Hepatitis C (CH-C). Journal of Hepatology 2014
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Appendix 1: ICERs for genotypes 1-6

Table 1 - ICERs for GT1- 6: (Base case model)

Indication Treatment strategies ICERS (£/QALY)
Base case model

GT1TNIE SOF+PR (12 wks) vs. TPV+PR (RGT) 11,836

GT1TNIE SOF+PR (12 wks) vs. BOC+PR (RGT) 7,292

GT1TNIE SOF+PR (12 wks) vs. PR (48 wks) 14,930

GT1TEIE SOF+PR (12 wks) vs. TPV+PR (RGT) 8,203*

GT1TEIE SOF+PR (12 wks) vs. BOC+PR (RGT) 683*

GT1TEIE SOF+PR (12 wks) vs. PR (48 wks) 12,641*

GT1 TN Ul SOF+RBYV (24 wks) vs. NT 49,249**

GT2TNIE SOF+RBYV (12 wks) vs. PR (24 wks) £46,324

GT2 TN Ul SOF+RBV (12 wks) vs. NT £8,154

GT2TEIE SOF+RBYV (12 wks) vs. PR (48 wks) £12,519

GT2 TE Ul SOF+RBV (12 wks) vs. NT £8,591

GT3 TN IE SOF+PR (12 wks) vs. PR (24 wks) 20,613

GT3 TN Ul SOF+RBYV (24 wks) vs. NT 21,478

GT3TE IE SOF+PR (12 wks) vs. PR (48 wks) 12,246

GT3 TE Ul SOF+RBYV (24 wks) vs. NT 28,569

GT4-6 TN SOF+PR (12 wks) vs.PR (48 wks) 26,797

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a/b + RBV; RBV: Ribavirin; RGT: Response
guided therapy; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV: Telaprevir; Ul: Unsuitable for interferon; wks: Weeks

* |CERs supplied upon request within ERG clarification requests (12 March 2014), based upon FDA modelling data.

** section 4.4 of the SOF SmPC states that ‘SOF/RBV for 24 wks in GT1UI should only be used for patients who are intolerant to or ineligible for interferon therapy,
and are in urgent need of treatment’. With the recent interim NHS England commissioning policy advocating use of SOF + Daclatasvir/Ledipasvir (for
compassionate use) it is anticipated that this regimen would only be used in highly exceptional circumstances. (<1%)
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Table 2 — Weighted ICER for GT1 TN/TE based upon market share data'®

Treatment strategies Market share (GT1) ICERs (£/QALY) ICERs (£/QALY)
GT1TN GT1TE
SOF+PR (12 wks) vs. TPV+PR (RGT) 38% 11,836 8,203
SOF+PR (12 wks) vs. BOC+PR (RGT) 33% 7,292 683
SOF+PR (12 wks) vs. PR (48 wks) 29% 14,930 12,641
Weighted ICER 11,539 7,487

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; GT: Genotype; PR: PEGIFN2a/b + RBV; RBV: Ribavirin; RGT: Response guided therapy; SOF:
Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV: Telaprevir; wks: weeks

Table 3 - Prevalence of HCV patients per genotype®

Prevalence
Genotype 1 45.5%
Genotype 2 6.0%
Genotype 3 44.6%
Genotype 4/5/6 3.9%

¥ GT1 patient share data from Ipsos UK HCV Monitor Q2-Q4 2013 datasets (138 patients)
® Genotype distribution from the PHE genotype surveillance report 2008-2012, Published Jan 2014 p9
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Table 4 - Prevalence of TN and TE patients split by Interferon eligible (IE) and unsuitable for interferon (U1)***

% TN % IE %Ul % TE %IE %UlI
Genotype 1 71% 91% 9% 29% 80% 20%
Genotype 2 63% 91% 9% 37% 80% 20%
Genotype 3 61% 91% 9% 39% 80% 20%
Genotype 4/5/6 65% 91% 9% 35% 80% 20%

IE: Interferon eligible; TE: Treatment-experienced; TN: Treatment-naive; Ul: Unsuitable for interferon

Table 5 - Weighted Global ICER

Weighted average ICER (E/QALY)
Genotype 1 10,753
Genotype 2 31,361
Genotype 3 18,671
Genotype 4/5/6 26,797

Global ICER 16,199.07

%% split of treatment naive and treatment experienced patients of patients under care from Ipsos UK HCV Monitor dataset
*1 9% of patients contraindicated to IFN or intolerant to IFN from Ipsos UK HCV Monitor dataset
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Appendix 2: Suitability of trials utilised in naive comparisons and direction of bias

GT1 TN IFN eligible

SOF+PR (12 w) vs. TEL+PR (Response guided therapy)

SOF trial

TEL trial

Direction of bias

Comments

NEUTRINO

ADVANCE

Clinical data in favour of
TEL

- %cirrhotic in the ADVANCE trial is 6% (compared with 17% in NEUTRINO)
- %black patients lower in ADVANCE (7% vs.17% in NEUTRINO)

The population in the ADVANCE trial appears to be easier to treat than the one included
in NEUTRINO. The difference between cirrhotic and non-cirrhotic is taken into account
in the model as separate inputs are considered for these two subgroups. For the
difference in the proportion of black patients, the SVR rates observed in ADVANCE
could be expected to be lower if assessed in a similar population as the NEUTRINO
trial. The current base case is therefore conservative.

SOF+PR (12 wks) vs. B

OC+PR (Response

guided therapy)

SOF trial BOC trial Direction of bias Comments
NEUTRINO Anemia Clinical data in favour of | - % cirrhotic in the Anemia management study trial is 10% (compared to 17% in
Management BOC NEUTRINO)
Stud . . . )
uay - % F3/F4 in the Anemia management study is only 14% (i.e. 86% are FO-F2)
The population in the Anemia management study trial appears to be easier to treat than
that in NEUTRINO. However, it has not been possible to verify the definition of cirrhosis
in the BOC trial. As the difference between cirrhotic and non-cirrhotic is taken into
account in the model by considering separate inputs, if we assume that cirrhosis
combines F3 and F4 in the BOC study, then the results could be in favour of BOC. The
estimates are consequently conservative.
SOF+PR (12 wks) vs. PR (48 wks)
SOF trial PR trial Direction of bias Comments
NEUTRINO IDEAL Clinical data in favour of | -  %F3-F4 in the IDEAL trial is 11%
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PR

- SVRs were reported for F3-F4 and not for F4 only

- Roberts et al 2009% reported SVR for F4 patients of around 6%. This value was
considered too low by clinicians and the base case input was therefore based on
the F3-F4 values, which is a conservative approach.

GT3 TN IFN eligible

SOF+PR (12 wks) vs. PR (24 wks)

SOF trial PR trial Direction of bias Comments
ELECTRON/PROTON/ | Fission Unclear %cirrhotic in FISSION was 20% - compared to 55% in LONESTAR-2 (no cirrhotics in
LONESTAR 2 ELECTRON/PROTON).

Other baseline characteristics (age, gender, ethnicity, BMI and IL-28 CC) in PROTON &
ELECTRON similar to FISSION but much worse in LONESTAR-2. Therefore, patients in
LONESTAR-2 appear more difficult-to-treat and SVR rate is therefore likely
underestimated in the cirrhotic group.

GT3 TE IFN eligible

SOF+RBV (12 wks) vs. PR (48 wks)

SOF trial

PR trial

Direction of bias

Comments

VALENCE

Lagging (2013) *°

Clinical data in favour of
PR

- %cirrhotic in the Lagging was 8% while it was 23.2% in VALENCE
- While VALENCE had 250 patients, Lagging only had 38 patients

The data from Lagging seem to be biased in favour of PR as patients in Lagging appear
to be easier to treat. Also, the same SVR rate was assumed for non-cirrhotic and
cirrhotic; the SVR rate for cirrhotic patients on PR is therefore likely overestimated.

Abbreviations: BOC, boceprevir; IFN, interferon; NT, no treatment; PR, peginterferon alfa-2A + ribavirin; RBV, ribavirin; SOF, sofosbuvir; SVR, sustained virologic

response; TE, treatment-experienced; TN, treatment-naive; TEL, telaprevir.

?? Roberts SK, Weltman MD, Crawford DH, McCaughan GW, Sievert W, Cheng WS et al. Impact of high-dose peginterferon alfa-2A on virological response rates in patients with
hepatitis C genotype 1: a randomized controlled trial. Hepatology 2009; 50:1045-1055.

2 Lagging M, Rembeck K, Buhl MR et al. Retreatment with peg-interferon and ribavirin in patients with chronic hepatitis C virus genotype 2 or 3 infection with prior relapse.
Scandinavian journal of gastroenterology 2013;48:839-847.
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Comments on individual sections of the ACD:

The Hepatitis C Trust would like to thank the Committee for the
opportunity to comment. We would also like to say that we, as
patients and patient representatives, felt listened to and heard
during the first Committee meeting.

We would like to make three comments as regards the
Committee’s preliminary decision:

1. As we said during the scoping workshop, we are in
principle against looking at sub-populations. Our belief is that
for almost any technology a sub-population can be found for
which that technology would not be cost-effective. Sub-
population analysis then becomes a way of excluding patients.
We are particularly concerned about this in the current
appraisal because we do not believe the impact of hepatitis C is
properly captured in much of the QoL data nor do we think the
cost-effectiveness analysis can exclude the cost of onward
transmission* (we have consistently submitted to NICE about
this over the years). The ICERs across the various sub-
populations in this appraisal vary widely but we believe the sub-
populations for whom the ICER is highest (e.g. those truly
interferon intolerant with genotype 1 or 3 for whom 24 weeks of
Sofosbuvir might be needed and those not intolerant with
genotype 2) are small. Since there is no robust data on the
number of people truly intolerant to interferon, we are
requesting the Committee to ask the clinical experts for their
opinion as to this at the next Committee meeting and on the
basis of that make a determination for Sofosbuvir across the
whole population, not by sub-population. We believe that, given
the relevant sizes of the sub-populations, Sofosbuvir is cost-
effective across the whole population and should be
recommended on that basis.

2. We have considerable anecdotal evidence that the side-
effects of interferon and ribavirin treatment are deterring people
from taking treatment, which is one of the reasons only 3% of
those living with hepatitis C are treated each year (Hepatitis C
in the UK, PHE 2013). An important factor in this, we believe, is
the length of interferon/ribavirin treatment, at between 24 and
48 weeks. We believe that many more people will consider a
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12 week course of treatment with interferon or 24 weeks
without, who would not otherwise do so. For them the true
comparator is not interferon and ribavirin but rather no
treatment. This is likely to decrease ICERs. We are requesting
the Committee to ask the clinical experts for their opinion as to
this at the next Committee meeting.

3. Very few prisoners with hepatitis C are treated. One
reason for this is that the majority of those with hepatitis C are
convicted of drug-related crimes or acquisitive crimes related to
drugs and consequently receive relatively short sentences; the
length of expected time in prison, if it is less than the 24 to 48
weeks required for a course of treatment, excludes them from
treatment, since there is too little follow-through after prison to
ensure continuity of treatment in the community. The practicality
of a significantly shorter course of treatment available in most
cases with Sofosbuvir will change that and allow treatment for
those who would not otherwise be able to access it. We are
requesting the Committee to ask the clinical experts for their
opinion as to this at the next Committee meeting. This therefore
has an important equalities component. In addition, if the reality
is that most of these prisoners would with Sofosbuvir be able to
access treatment they would not otherwise be able to do, then
the comparator, as in point 2 above, should be no treatment,
not interferon and ribavirin, which again is likely to decrease
ICERs.

*There are 5,000 to 10,000 new infections per year in England
(PHE unpublished data), almost all of them transmitted by
people currently infected

Date
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Comments on

individual sections of the ACD:

1/4
HIV i-Base is a national HIV treatment information and activist organisation.

We are concerned that evidence to the committee has not included specific
references to people living with both HIV and HCV coinfection.
Approximately 9% of HIV positive people also have HCV (compared to 0.4%
in the general population) with rates varying by HIV acquisition risk group. [1]

Until the recent data from DAA clinical trials, HIV/HCV coinfection has
involved separate management guidelines to HCV monoinfection. This was
largely due to poorer treatment outcomes and it is now significant that the
efficacy and safety of DAAs appears no longer require this distinction for
treatment in key treatment guidelines. [2, 3] However, the move to consider
HIV as no longer a specific management issue is dependent on universal
access to DAAs and until they are freely available there are several
important reasons why HIV/HCV coinfection requires specific consideration.

1) In the absence of universal access to DAA treatment, HCV progresses

significantly more rapidly in people with HIV/HCV coinfection compared to
HCV monoinfection with HCV directly related to high mortality. [4, 5] HCV

viral load levels are higher, progression to fibrosis is faster and hepatic cell
carcinoma occurs at a higher rate, faster and at a younger age than in HIV
negative people. [6, 7, 8, 9]

References

1. TurnerJ, BansiL, Gilson R et al. for the UK Collaborative HIV Cohort
(UK CHIC) Study. The prevalence of hepatitis C virus (HCV) infection in HIV-
positive individuals in the UK ‘ trends in HCV testing and the impact of HCV
on HIV treatment outcomes. J Viral Hepat 2010; 17: 569'577.

2. British HIV Association (BHIVA). Guidelines for the Management of
Hepatitis Viruses in Adults Infected with HIV 2013. Revised June 2014).
http://www.bhiva.org/documents/Guidelines/Hepatitis/2013/hiv_v14_is4_New
pdf

3. European Association for the Study of the Liver (EASL). EASL
Recommendations on Treatment of Hepatitis C 2014. (April 2014).
http:/ffiles.easl.eu/easl-recommendations-on-treatment-of-hepatitis-C. pdf

4, Weber R, Ruppik M, Rickenbach M et al. for the Swiss HIV Cohort
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Study (SHCS). Decreasing mortality and changing patterns of causes of
death in the Swiss HIV Cohort Study. HIV Med 2013: 14: 195°207.

5. Hernandez MD, Sherman KE. HIV/HCV coinfection natural history and
disease progression. Curr Opin HIV AIDS 2011; 6: 478°482.

6. Cribier B, Rey D, Schmitt C, Lang JM, Kirn A, Stoll-Keller F. High
hepatitis C viraemia and impaired antibody response in patients coinfected
with HIV. AIDS 1995; 9: 1131°'1136.

7. Thein HH, Yi Q, Dore GJ, Krahn MD. Natural history of hepatitis C virus
infection in HIV-infected individuals and the impact of HIV in the era of highly
active antiretroviral therapy: a meta-analysis. AIDS 2008; 22: 1979'1991.

8. Clifford GM, Rickenbach M, Polesel J et al. Influence of HIV related
immunodeficiency on the risk of hepatocellular carcinoma. AIDS 2008; 22:
2135'2141.

9. Kramer JR, Giordano TP, Souchek J, Richardson P, Hwang LY, EI-
Seraq HB. The effect of HIV coinfection on the risk of cirrhosis and
hepatocellular carcinoma in U.S. veterans with hepatitis C. Am J
Gastroenterol 2005; 100: 56’63.

2/4) Despite higher risk of HCV progression, previous HCV treatment
consisting of pegylated interferon plus ribavirin are so unacceptable due to
the treatment duration and side effect profile that a larger proportion of
people actively choose HCV progression over treatment - even though
chronic HCV considerably reduces quality of life in numerous other ways
(including chronic fatigue). Part of the decision to avoid older treatment is
likely related to higher rates of psychological co-morbidity in HIV positive
people compared to the general population, and the risk that these will be
exacerbated from having to take PEG-IFN plus ribavirin for 48 weeks (or
longer). We are concerned that, for example, that one of the committee's key
conclusions still refers to "adverse reactions associated with sofosbuvir plus
peginterferon alfa and ribavirin" as being "generally tolerable" (Section 4.9).
This statement is based on data from a clinical trial setting, and although the
context is to highlight the tolerability of sofosbuvir, outside of the context of
research, peginterferon alfa and ribavirin have unacceptable tolerabilty,
especially given extended duration of treatment required in coinfection.

3/4) That sexually transmitted HCV has rapidly become a personal and
public health issue in HIV positive gay men. [10] A recent study estimated
the rate of acute HCV at 7.8'11.8 per 1000 patient-years in HIV positive gay
men compared to 1.4 per 1000 patient-years in HIV negative gay men. [11]
The exact mechanism for why these rates are higher than rates reported for
heterosexual HIV negative people is unclear and limits the ability to provide
accurate information to prevent further transmission. It is notable that many
cases men have specifically chosen potential partners with the same HIV
status as a strategy to reduce the risk of further HIV transmission. Higher
rates of heterosexually transmitted HCV are also reported when the HCV
negative partner is HIV positive.

References

10. Vogel M, Boesecke C, Rockstroh JK. Acute hepatitis C infection in
HIV-positive patients. Curr Opin Infect Dis 2011; 24: 1'6.

11. Yaphe S, Bozinoff N, Kyle R, Shivkumar S, Pai NP, Klein M. Incidence
of acute hepatitis C virus infection among men who have sex with men with
and without HIV infection: a systematic review. Sex Transm Infect 2012; 88:
558’564.
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4/4) Until universal access to DAA is available in the UK, we argue that
HIV/HCYV coinfection remain a criteria for access to DAA therapy, including
sofosbuvir.

We strongly recommend that the NHS value the importance of the broad
opportunity to cure HCV in this population.

People living with HIV/HCV coinfection should not be forced to wait until
advanced progression of liver disease in order to access treatment that is
both tolerable and effective.

In the broader context, we urge the NHS to rapidly find solution ensue that all
people living with HCV, irrespective of HIV status, are able to benefit from
these dramatic medical advances.

With more that 200,000 people likely to have chronic HCV in the UK, only
25% or who are diagnosed, access to effective and tolerable treatment will
change the urgency and willingness for people to test and then treat,

It is unacceptable for access to be limited to 500 people with the most severe
HCV progression.

We also note that this situation is driven by the decision by Gilead's decision
to price sofosbuvir at an excessively marked up price compared to the
manufacturing costs, such that while on an individual patient this this might
be cost effective on a population level this will never be affordable to people
in the UK.

Date

2014 07 04
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Liver4Life response to ACD for Sofosbuvir

The possibility of treatments with increased cure rates for Hepatitis C is one that
patients have been waiting a long time. While the patient perception that an all-
oral interferon free regimen remains the ultimate goal for treatment, any
treatment that increases the clearance rates for hepatitis c is one that we would
welcome.

The option of not waiting for these new treatments, but to be given an increased
chance of clearance is one that will benefit not just the patient directly, but also
the carers, and other family and friends.

Health benefits will also increase as the potential progression of liver damage to
cirrhosis will be reduced.

We would like to see a model of care that allows the patient to choose the most
appropriate care at the most effective time in their lives.






The British Viral Hepatitis Group and the British Association for the Study of the Liver
would like to comment on the Appraisal Consultation Document on Sofosbuvir for
treating chronic hepatitis C. We note that specific comments are required:
e Has all of the relevant evidence been taken into account?
e Are the summaries of clinical and cost effectiveness reasonable
interpretations of the evidence?
e Are the provisional recommendations sound and a suitable basis for
guidance to the NHS?

The provisional outcomes and decisions appear robust and thorough, and we
congratulate the NICE committee and Expert Review Group (ERG) on the work done
to date.

There are however several points that we would like to raise:

1. We believe that Sofosbuvir (SOF) is likely to prove an important antiviral
therapy for hepatitis C, given its potency, safety, genotypic activity
(particularly across genotypes 1, 2, 4, 5 and 6) and high barrier to resistance.

2. We agree that the lack of comparator arms in the majority of studies is a data
gap, which makes it difficult to construct a mixed treatment comparison.
Understandably (for the NICE process) this makes the estimation of efficacy
and relative benefit difficult to accurately quantify. However it is the view of
BVHG and BASL that SOF is a significant therapeutic advance for many patient
groups. The increased SVR rates with SOF/PEG-IFN/RBV in naive genotype 1
patients compared to the results obtained with the current standards of care
(PEG-IFN/RBV, or 24-48 weeks of Telaprevir/PEG-IFN/RBV or Boceprevir/PEG-
IFN/RBV) are highly unlikely to be biased by patient selection or specific
participant characteristics.

3. Inclusion of 48 week IFN-containing or IFN-containing plus DAA control arms
would have significantly prolonged the phase 2 and 3 programs and
therefore delayed ultimate access to this important medication for patient
subgroups in great need.

4. There is a lack of a substantive body of data of efficacy in treatment
experienced (TE) patients with genotype 1 infection with or without cirrhosis.
The efficacy of SOF/PEG-IFN/RBV for 12 or 24 weeks in TE patients has been
modeled, and a marketing authorization for TE genotype 1 patients was
granted based on these extrapolations. Genotype 1 TE patients without
cirrhosis can expect high SVR rates based on the combination of SOF/PEG-
IFN/RBV. There is an important need for an effective regimen for these
patients. It is believed likely that SOF/PEG-IFN/RBV for 12 weeks will prove
relatively less efficacious in genotype 1 patients with cirrhosis and non-
favorable IL-28B genotype, particularly in prior partial- or null-responders to
interferon. The exact decrement in efficacy is unknown, as is the place of 24
weeks versus 12 weeks of the regimen and the future options for genotype 1
TE patients.

5. The division of patients into cirrhotic and non-cirrhotic groups is a reasonable
division based on the sensitivity, specificity, and true- and false-positive rates





7.

10.

11.

12.

13.

14.

for cirrhosis of the available non-invasive methodologies, particularly
transient elastography (Fibroscan), APRI or ELF testing. Stratifying patients in
this manner is, and will remain, standard clinical practice.

Similarly the division of patients into treatment-experienced and treatment-
naive is a standard clinical process and logical for this appraisal.

The ratio of men to women in the manufacturer analysis should be adjusted
to reflect the gender ratio of HCV infected persons in the UK

We note the detailed cost-effectiveness and economic model structure
submitted by the manufacturer and revised by the ERG. A large body of data
has been submitted and we trust that we are interpreting the findings
correctly. We note particularly the data on extended (24 week) treatments.

a. From table 13 the ICERs for SOF for genotype 1 treatment naive (TN)
SOF/PEG-IFN/RBV 12 weeks interferon eligible (IE) were £14,930,
£11,836 and £7,292 versus PEG-IFN/RBV and telaprevir or boceprevir
respectively and thus the regimen seems cost effective. However this
does not appear to be the case from the figures presented for
SOF/RBV for 24 weeks in genotype 1 interferon unsuitable (1U)
patients

b. No case was made for the cost effectiveness of SOF/PEG-IFN/RBV in
TE genotype 1.

c. For genotype 2, the ICERS appeared to be within acceptable
thresholds for genotype 2 TN IU, TE IE, and TE IU.

d. For genotype 3 the ICERS are within acceptable thresholds for 12
weeks SOF/PEG-IFN/RBV in TN IE, and TE IE but were higher for the 24
weeks regimens in the TN IU and TE IU. Thus treatment appeared
cost-effective for genotype 3 patients treated for 12 weeks.

e. For genotype 4, 5 and 6 similar cost effective ICERs were noted for
SOF/PEG-IFN/RBV 12 weeks.

The ERG probabilistic sensitivity analysis suggests a high likelihood of the
ICER being within the cost effective thresholds:

a. For SOF/PEG-IFN/RBV 12 weeks in genotype 1 TN IE

b. For genotype 3 TN IE, SOF/PEG-IFN/RBV (12 weeks) (at the £30,000
threshold)

We note the trend in the revision table produced by the ERG which in general
corresponds to the trend noted above, including table 22 which recalculates
the ICERS based on a weighting of 61% men.

Thus there are groups that receive 12 weeks SOF/PEG IFN/RBV in whom the
ICERS do suggest a cost-effective therapy.

In reality the uptake of the less cost-effective regimens with 24 weeks
SOF/RBV or PEG IFN/SOF/RBV for genotype 1 infection will be low while
waiting for SOF/ledipasvir regimens to become available. The NHS England
commissioning process for urgent treatment will provide access for many
patients.

An exception may have to be found for a small subset of genotype 3 patients
who require an IFN-free regimen of SOF/RBV for 24 weeks.

In summary we support that SOF should be made available for patients
requiring treatment and in whom treatment is cost-effective.





15.

16.

17.

18.

19.

20.

21.

We are not in agreement that most clinicians would be likely to utilize 24
weeks of SOF/RBV for G3 patients. Data from the Boson study are not
presently available, but it is our view and understanding that the majority of
clinicians will likely utilize 12 week PEG-IFN/SOF/RBV for the vast majority of
genotype 3 patients, and in the small subset who are truly IU, potentially a
16-24 week SOF/RBV regimen. Many of the latter patients however, unless in
urgent clinical need, will probably be advised to await newer treatments
rather than utilize prolonged SOF/RBV.

For the small subset of genotype 3 TE patients who cannot take IFN, we
would strongly encourage discussions with the manufacturer on initiatives
such as a cost per SVR, or a charge for 12 weeks of SOF with provision of SOF
for 24 weeks

It is unlikely that a large number of patients with genotype 1 will require 24
weeks of SOF and RBV as improved treatments for TE genotype 1 patients are
imminent:

a. We are aware that SOF and daclatisvir or ledispavir are not
considered in this appraisal and the remit and decision problem were
to appraise SOF within its licensed indication for hepatitis C.
Unfortunately the currently considered data does not take into
account near future options which already have a bearing on clinical
decision making. Recent phase 3 data has shown that the
combination of SOF and an NS5a inhibitor, i.e. SOF/daclatasvir or
SOF/ledipasvir, is highly effective in patients with prior non-response
to PEG-IFN/RBV or prior non-responders to either telaprevir or
boceprevir.

b. A 12 week SOF/ledipasvir regimen was effective in > 90% of TE
patients, (although prior non-responders with cirrhosis may have
benefited from 24 weeks). These data greatly cloud the issue for
clinicians who may elect to defer patients for a future non-interferon
containing DAA regimen rather than a 24 week SOF + RBV course.
Thus the real costs to the NHS are not based on the use of SOF + RBV
for 24 weeks but the hopefully similar costs of SOF/ledispasvir for 12
weeks (and perhaps, in rare cases, for 24 weeks). This should be taken
into account when weighing up the costs to the NHS. Indeed the NHS
has already put in place interim commissioning arrangements for SOF
plus an NS5a inhibitor, for example ledispasvir, for patients at
significant risk of death or irreversible damage.

Some potentially important data is missing from the document — specifically
further data on HIV co-infected individuals (1910 study).

The value of cure in patients without cirrhosis but with symptoms of hepatitis
C will need to be addressed by NICE and by NHS England and commissioners
in Wales.

The public health benefits of cure — preventing onward transmission — should
be addressed in future appraisals.

The shorter duration of treatment for higher SVR rates is a great advantage in
the clinical management of patients. The reduced number of interventions,
including monthly visits, and reduced need for ancillary measures for





managing side effects, particularly anaemia and cytopaenias, will be
significantly advantageous.

22. The relative lack of significant drug-drug interactions is also a significant
advantage for SOF, particularly in those with multiple co-morbidities.

23. An important issue is that of specific subgroups who are sociologically
disadvantaged. The Consultation Document comments that access for such
patient groups is related to implementation and not a technology appraisal.
However we believe that the shortened treatment durations and markedly
improved adverse event profiles in certain subgroups significantly impact on
certain disadvantaged groups, for example people with injecting drug use
and therefore acknowledgement and some discussion of this would be
appropriate. Another example is those in offender institutions (e.g. prison),
where oversight from healthcare staff may be less than other settings, and
where patient transfers may significantly impact on the ability to complete
prolonged treatment regimens. It may be appropriate to allow or direct
clinicians to consider these factors when deciding on treatments.

24. Lastly it is gratifying that recognition has been taken of the patient
representatives and potential patient voice. Though this should not directly
affect the decisions of the NICE committee it is important to appreciate the
context - SOF is the first new agent for G2 and G3 patients in over 15 years,
and therefore the first new hope to some patients who have failed or been
intolerant of previous standard-of-care; and, though the SMC decision-
making process is different from NICE, patients may find it hard to
understand discrepancies of guidance (and ultimately access) across borders
within the UK.

We would like to strongly urge the committee to allow clinicians in England and
Wales to have access to SOF as part of our increasing armamentarium for battling
hepatitis C; something which ultimately will bring significant health benefits and
cost-savings to the NHS. The drug is cost-effective for many patients, and negotiation
regarding the costs of exceptional use of SOF/RBV for 24 weeks, particularly in
genotype 3 TN or TE IU patients, could be sought from the manufacturer.

We thank the committee again for the opportunity to comment, and congratulate
them on the work completed to date.
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Comments on individual sections of the ACD:

Thank you for allowing us to comment on the ACD ‘Sofosbuvir
for treating chronic hepatitis C’

The British HIV Assaociation represents health-care
professionals and community members involved in the care of
people living with HIV-infection including those coinfected with
HIV. The Advisory Committee had access to the BHIVA
Guidelines for the management of hepatitis viruses in adults
infected with HIV (HIV Medicine (2013), 14 (Suppl. 4), 1'71) and
were advised of this at the time of the scope.

The British Association for Sexual Health and HIV membership
includes medical practitioners, scientists in the field of medicine
and other healthcare workers who have shown a commitment
to the specialty.

We would like to make specific comments with regard to the
management of chronic HCV and specific to Sofosbuvir use in
HIV-infected patients for the Advisory Committee to take into
consideration.

a) We acknowledge the Committee’s notion that on the
evidence presented, treatment responses in HIV-infected
patients were similar to those seen in HCV mono-infected
patients. We would like the Committee to note that recent
Guidelines from AASLD
(http://www.aasld.org/practiceguidelines/Pages/default.aspx)
and EASL (http://www.easl.eu/_clinical-practice-guideline) also
note this and make no distinction in terms of treatment
regimens between these two groups of patients (talking into
account potential drug-drug interactions). Indeed some studies
have shown a higher response in the co-infected population
(DT Dieterich, et al. Similar Adjusted SVR12 Rates for HIV Co-
Infected and HCV Mono-Infected Patients and No Dose or
Population (Treatment-Naive/Relapser) Effect: Pooled Analysis
of Faldaprevir Phase Ill Trials. Digestive Disease Week (DDW
2014). Chicago, May 3-6, 2014. Abstract 240)

b) The BHIVA Guidelines for HCV treatment in HIV+ patients
will also shortly be updated to reflect this
(http://www.bhiva.org/hepatitis-2013.aspx).

c) We would like the Committee to note that there is an
exploratory study (study 1910, Torriani, et al, P714, IDWeek
2013, October 2013, San Francisco, USA) which confirms that
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in treatment nalve HCV/HIV co-infected patients, 12 weeks of
therapy with Sofosbuvir plus Peg-IF plus weight-based ribavirin
for G1, 2, 3 and 4 resulted in SVR12 rates very similar to those
seen in mono-infected patients in the Neutrino study. This is the
basis on which most experts would recommend 12 weeks of
triple therapy with Sofosbuvir as a first-line treatment option for
G1 to G4 treatment-nalve co-infected patients. The photon 2
study which looks at a European population treated with an
interferon sparing approach of sofusbovir and ribavirin will be
available at the end of July and should also be considered
when comparing the response of HIV infected and non-infected.

d) We were more than a little perturbed by the statements from
section 3.5 by the ERG:

“The ERG noted that people with HCV and HIV co-infection are
likely to have a higher mortality rate than the population with
HCV only regardless of sustained virological response and that
this is currently not taken into account in the manufacturer’s
model’s

Whilst no direct comparative data is available with HCV+
patients, there is now ample evidence of normalization of life
expectancy amongst HIV+ patients successfully treated with
antiretroviral therapy (May, et al. AIDS 2014; Feb 19 [Epub
ahead of print] PMID24556869). Moreover, there is how
sufficient data from cohort studies that not only does an SVR
with anti-HCV therapy reduce liver-related mortality but that it
also significantly reduces non-liver related mortality and all-
cause mortality in co-infected patients with both mild fibrosis
and advanced fibrosis (Berenguer J, et al. Clin Infect Dis
2012;55 (5):728-36 and Berenguer J, et al. JAIDS 2014;66:
280-287)

‘The ERG noted that a study by Van Der Helm et al (2013)
concluded that the effects of HCV treatment on HIV progression
needed to be evaluated further’s

This cohort study of HIV seroconvertors clearly showed an
increase in death from AIDS in cART treated HCV-infected HIV
seroconvertors compared to HCV-uninfected patients. There
was no data available on HCV treatment, but the inference very
clearly was that there is a negative influence of HCV on
immune recovery and/or response to cArt in this group of
patients and that effective anti-HCV treatment was urgently
needed in this group of patients.

The authors’ conclusion from this study was “Our findings
highlight the importance of interventions to increase the uptake
of HCV treatment in co-infected individuals...

e) Whilst we agree that the evidence to accurately evaluate the
cost-effectiveness of sofosbuvir in the HCV and HIV co-infected
individual may not be fully available, we highlight the
importance of effective therapy for the treatment of HCV in HIV
co-infected patients to reduce morbidity and mortality.
Moreover, current rates of SVR in G1 patients with PegIFN and
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Ribavirin are only 16-33%.

We are also aware that the ERG (SHTA) have previously
performed cost-effectiveness analyses for the treatment of co-
infected patients with both PegIFN and ribavirin and in
combination with Telaprevir and Boceprevir.

f) We would urge that a cost-effectiveness analysis in HCV/HIV
co-infected patients takes into account the option of peglFN,
ribavirin and Sofosbuvir for 12 weeks.

g) We strongly disagree with the Committee’s conclusion
section 4.8 “.the benefits of treatment were likely to be lessened
because of complications and higher morbidity associated with
HIV infection... We are not aware of any evidence that
suggests this and in fact, on the contrary, have shown from the
cohort studies quoted above that effective anti-HCV treatment
may be of greater benefit in the co-infected population.

h) We would strongly urge the Appraisal Committee to include
clinical experts versed in the management of HIV-infected
patients in future discussions.

Date
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The BSG Liver section would like to respond to the Appraisal committee’s
published view that it is “minded not to recommend sofosbuvir for the treatment
of chronic hepatitis C”. The STA appraises health benefits and costs of new drugs
and makes recommendations based on evidence (clinical efficacy, quality of life,
mortality) and considers cost and impact on NHS (direct and indirect). Our view
is that NICE can fulfill both aspects of its directive and still recommend
Sofosbuvir.

Sofosbuvir is one of a number of new drugs which have emerged to treat
hepatitis C. Drug development in this field has progressed as a response to the
shortcomings of current therapies. These shortcomings can be identified directly,
but there are also indirect consequences which can only be ‘estimated’.
Measurable ‘shortcomings’ include the lack of efficacy and the significant side-
effects. Current treatment regimes are dependent on Interferon which has a
significant side-effect profile. Side-effects range from physical to mental health
and hence many patients do not access treatment because of these known
adverse consequences. The indirect consequence of this is that patients do not
access testing as they perceive there is no ‘acceptable’ treatment. Hence the
assumption that only 5-10% of patients are truly ‘intolerant’ of interferon,
ignores the significant number who do not access treatment or testing because of
the perceived side-effects. Access to all therapeutic options would promote
confidence in patients, encourage testing and improve treatment take-up,
whereas opposing Sofosbuvir will do the opposite.

The development of a drug such as Sofosbuvir, which has dramatically improved
efficacy with minimal side-effects must be viewed as a significant step forward in
the management of chronic hepatitis C. The fact that this drug has demonstrable
efficacy in both cirrhotic and pre-cirrhotic stages and can be safely used in those
circumstances, will alter the management strategy away from observation and
expectation of liver failure to cure and subsequent recovery. The impact of this
step change cannot be overstated.

Cleary the cost of this new therapy cannot be ignored, and it’s potential impact
on the NHS is almost certainly behind the expressed concern of NICE. If however
the efficacy of the medication is clear-cut in terms of clinical efficacy, quality of
life and mortality, NICE must be helped to understand how the clinicians will
responsibly utilise this important new resource. NICE should therefore not
oppose the introduction of Sofosbuvir, but be persuaded that it’s use will be
limited by a stratified approach to treating HCV. All hepC patients should be
considered for treatment in a multidisciplinary environment and
straightforward cases be offered treatment with standard PEG-Interferon based
regimens, whereas those with the greatest need (who cannot safely receive PEG-
Interferon based therapy) should be treated with new therapies. The MDT’s will
need to demonstrate adherence to such a strategy, and drug costs re-imbursed
on evidence that such a strategy is being adhered to.

There is undoubtedly a moral and ethical imperative to recommend a drug which
can cure a disease. There is also a moral imperative to manage budgets
responsibly and clinicians bear that responsibility as do NICE. Sofosbuvir is an





effective drug and there is considerable pressure from patients and clinicians for
access to this valuable therapeutic option. NICE should recommend Sofosbuvir
but insist its use is linked to MDT’s to ensure that it can be affordable.






The Royal College of Pathologists

Pathology: the science behind the cure

Comments on the Appraisal Consultation Document (ACD) produced for the
NICE single technology appraisal of Sofosbuvir for treating chronic hepatitis C
[ID654]

NICE has thoroughly considered the merit of sofosbuvir based on available evidence. We
agree that further information that distinguish the treatment outcome of cirrhotic and non-
cirrhotic is essential

There are, however, a few issues that we would like to raise:

1. The use of historic controls is unlikely to introduce bias. Historic treatment outcome data is
very robust and well known. It should be recognised that sofosbuvir represents a significant
therapeutic advance over conventional treatment despite not having head-to-head
comparison.

2. Some patient categories are likely to benefit from the use of sofosbuvir significantly more
than others. For example, those not eligible or cannot tolerate interferon, and patients with
whom there is logistic difficulties implementing a complicated treatment regimen (e.g those in
prison service). NICE recommendation should also consider the benefit for these minority
patient groups.

3. The assumption that “up to 100% of people with genotype 3 HCV receive sofosbuvir plus
ribavirin for 24 weeks” and that “an increased proportion of interferon-eligible people may be
unwilling to have interferon treatment and therefore receive sofosbuvir plus ribavirin for 24
weeks” is questionable. It is likely that a substantial number of these would only require
treatment for 12 weeks, hence reducing the cost significantly.

4. It is recognised that treatment experienced individuals are more difficult to treat and may
require a longer duration of a sofosbuvir based regimen during re-treatment. In order to avoid
this, it is essential that an effective first treatment is employed. Many patients are now opting
to wait rather than risk failing the current NICE recommended regimen. This in turn results in
increasing number of patients progressing in their illness during the time of waiting.

The development of direct acting agents for hepatitis C is moving forward in a very fast pace.
There is a risk that the recommendation lacks behind the science and therefore delaying
transferring the benefit to patients. We urge NICE to act on the evidence swiftly and allow
clinicians in England to include sofosbuvir in the treatment regimen for hepatitis C as soon as
possible.
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Royal College
Of PhySICiGnS Royal College of Physicians

11 St Andrews Place
Regent’s Park
London NW1 4LE

Tel: +44 (0)20 3075 1560

www.rcplondon.ac.uk

Meindert Boysen From
Programme Director, Centre for Health Technology Evaluation
Submitted via NICE Docs

4 July 2014

Dear Mr Boysen

Re: Sofosbuvir for treating chronic hepatitis C [ID654] — Appraisal Consultation Document (ACD)

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 close to 30,000 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 the above ACD consultation, which relates to a number
of our medical specialties. We would like to fully endorse the individual submissions made by BASL, BASHH
and the NHSE, as well as making the following comments.

We believe that the technology is an opportunity to produce a paradigm shift in the management of
Hepatitis C, in both the cirrhotic and pre-cirrhotic stages. As such, the cost-benefit analysis will need very
careful attention as outlined within the NHSE response. We feel very strongly that NICE should look to
recommend the use of the technology but at a cost that is affordable to the NHS. This will require clear
understanding between the drug's manufacturers and the NHS.

We wish also to stress an issue with regard to the management of chronic hepatitis C and specific to the use
of the technology in HIV-infected patients. Whilst our experts in genito-urinary medicine agree that the
evidence to accurately evaluate the cost-effectiveness of sofosbuvir in the HCV and HIV co-infected
individual may not be fully available, we would highlight the importance of effective therapy for the
treatment of HCV in HIV co-infected patients to reduce morbidity and mortality. Moreover, current rates of
SVR in G1 patients with PeglFN and Ribavirin are only 16-33%.

We are also aware that the ERG (SHTA) have previously performed cost-effectiveness analyses for the
treatment of co-infected patients with both PegIFN and ribavirin and in combination with Telaprevir and
Boceprevir.





Please do not hesitate to contact me if you wish to clarify or discuss any of the above points.

Yours sincerely







Response to Sofosbuvir ACD ID 654 on behalf of NHS England Specialised
Commissioning

This response has been prepared on behalf of NHS England Specialised
Commissioning. It has been written by the Commissioning Advisory Group
(CAG) on Hepatitis C, representing the Infectious Diseases and HPB Clinical
Reference Groups, and has been reviewed by all members of the group including
the accountable commissioners.

Members of the CAG are familiar with sofosbuvir, having participated in clinical
trials in the UK with this drug, and we are aware of the very considerable
pressure from patients and clinicians for access to this valuable therapeutic
option. There are clearly concerns that the drug may prove to be ‘unaffordable’
and NHS England commissioners are working closely with the clinical experts on
the Advisory Group to ensure that, if NICE approved, the drug can be
commissioned as part of a stratified approach to treating hepatitis C, making the
most cost effective use of the new drug. The Advisory Group has recommended
that clinical networks be established with regular MDT meetings to discuss
patients and ensure that the most appropriate therapies are provided. This
structure will ensure that only those patients who will get significant benefit
from the addition of sofosbuvir will be offered treatment. It will also ensure that
extended duration treatment with sofosbuvir will only be used when strictly
appropriate. We note that the ICER for Genotype 1 patients who are ‘intolerant’
of Pegylated interferon and ribavirin was £49,249 per QALY. A network
approach to HCV commissioning will ensure that only patients who are truly
‘intolerant’ of pegylated interferon and ribavirin will be considered for this
option: specialist centres identify only a small proportion of patients as falling
into this category (perhaps 5 - 10%). The same reasoning applies to patients
with genotypes 2 and 3 HCV where for most patients 24 weeks of interferon free
sofosbuvir is a ‘second best’ option limited to those who are genuinely intolerant
of interferon.

In the ACD ICERs are divided by the presence or absence of cirrhosis. While we
recognize the merit in so doing it does raise several significant concerns:

e Non-invasive methods of assessment are not entirely reliable in clinical
practice (as opposed to clinical trials), they are not useful in some
patients (e.g. the obese, where fibroscan is unreliable), and the division
into cirrhosis and non-cirrhosis will inevitably lead to a return to a policy
of liver biopsies for many patients. This will deter patients from therapy
and render some vulnerable sub groups (e.g. prisoners where a biopsy is
logistically very difficult) ineligible for sofosbuvir.

e The greatest potential benefit of treating hepatitis C is seen in patients in
the immediately pre-cirrhotic stage, in whom effective treatment may
avert the development of cirrhosis and avoid a lifetime risk of
hepatocellular carcinoma (with all the screening resources that this
requires). Even liver biopsy is an unreliable test in this group. The





potential benefits of treating this (not insignificant) sub group of patients
are not accounted for in the simple ‘cirrhotic/non-cirrhotic’ model.

e We are also concerned that the extensive literature relating to the extra-
hepatic manifestations of hepatitis C (EHMs), such as specifically neuro-
cognitive dysfunction, have not been adequately reviewed and
considered. Many patients with hepatitis C complain of severe fatigue
and excluding patients with mild hepatitis C and disabling fatigue from
sofosbuvir and permitting only those with cirrhosis (who may be
asymptomatic) to access the drug (or vice versa) will be clinically difficult
to implement. Other rare but potentially devastating EHMs such as
cryoglobulinaemia and non-Hodkins lymphoma are also unrelated to the
degree of liver damage.

e There is emerging evidence, largely but not exclusively based on
modeling, demonstrating the benefits of treating active injecting drug
users with effective anti-viral therapy and thereby reducing onward
transmission; this has not been considered in the ACD.

In clinical practice virtually the only clinical group who are truly ‘Interferon
intolerant’ are patients with advanced, decompensated cirrhosis. NHS England
has already commissioned an urgent therapeutic program for such patients (they
will receive 12 weeks of funded sofosbuvir plus ‘free’ daclatasvir/ledipasvir as
part of an expanded access program) and we anticipate that about 500 such
patients will be treated in this scheme. For patients who present after the
discontinuation of this scheme 24 weeks of sofosbuvir is likely to be a highly
effective treatment option and data presented at International Liver Meetings
(EASL and AASLD) indicate that treated patients may re-compensate and avoid
liver transplantation or death. It would be helpful if NICE were able to review
the cost-effectiveness of therapy in this group. We would be very concerned if
patients with end stage liver disease due to HCV were unable to access life saving
therapy and we suggest that NICE review the cost effectiveness of this
intervention.

We were surprised by the cost effectiveness analysis with telaprevir - as
experienced users of this drug we find that the side effect profile (profound
anaemia, rashes and malaise) necessitate frequent out-patient visits and a
number of patients require hospital admissions for blood transfusions and other
serious adverse events. Real world experience has shown a much higher
frequency of significant adverse events with both first generation protease
inhibitors than suggested by clinical trials, and we are concerned that these
additional NHS costs have not been adequately examined.

Sofosbuvir is an important new drug with significant clinical advantages over
current agents. The commissioning arrangements that we have recommended
will allow physicians to use the drug in the most clinically and cost effective
manner and thereby ensure maximum benefits to patients and the wider
community. We request that the NICE committee include the evidence and





expert opinions presented in this consultation response when making their final
decision on sofosbuvir.







Single Technology Appraisal (STA)
Sofosbuvir for treating chronic hepatitis C [ID654]

Response to appraisal consultation document

Background

National estimates suggest that around 160,000 individuals are chronically infected with hepatitis C
in England.(PHE, 2013) All data sources on HCV-related morbidity indicate a steadily increasing trend
in end-stage liver disease (ESLD), hepatocellular carcinoma (HCC) and liver transplantations (PHE,
2013). Modelling work indicates that this trend is set to continue, with rising numbers of new
ESLD/HCC cases over the next 15 years. (Sweeting et al., 2007)

Evidence from new modelling work

Harris RJ et al. Increased uptake and new therapies are needed to avert rising hepatitis C-
related end stage liver disease in England: Modelling the predicted impact of treatment
under different scenarios. J Hepatol 2014, http://dx.doi.org/10.1016/}.jhep.2014.05.008

New modelling work is now available that is of relevance to this technology appraisal. The aim of
this recent modelling work was to estimate the number of people with chronic HCV infection in
England that have been treated, and assess the impact and costs of increasing treatment uptake.
The paper is in press with the Journal of Hepatology and a PDF has been submitted with this
response and is also available via the Journal website.

Briefly, the work shows that if we continue with standard treatment (dual therapy) at current levels
(3% of the chronically infected patients treated/year), by the year 2035, England will be facing 1,650
cases of hepatitis C-related end stage liver disease and cancer annually. Current treatment with
pegylated interferon and ribavirin offers limited potential to avert this. Even if everyone could be
treated over the next 10-15 years, we are unlikely to see a substantial decrease in disease burden for
some time. This is due to the poor response rates in those that have already developed more
advanced fibrosis, of which there is a growing pool as the infected population ages. Scaling up
standard therapy over the next 10-15 years to 100% would prevent just 400 of the 1650 cases that
have been predicted, but if new more effective treatments are available, we could more than double
this number (to 850).

It is therefore important that improved treatments are made available quickly, in particular for older
and more difficult to treat patients who otherwise have a very poor prospect of avoiding severe liver
complications.

The paper also shows that while there would be a financial cost to rapidly increasing treatment
rates, the increase is not as great as you might think because the costs of managing undiagnosed
and untreated hepatitis C are so high. Currently, we are paying a very high price in terms of lives lost
and burden placed on future health care resources.
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Janssen’s Response to the Appraisal Consultation Document

Sofosbuvir for treating chronic hepatitis C

Please find below Janssen’s response to the Appraisal Consultation Document (ACD) for
sofosbuvir for treating chronic hepatitis C (CHC). We are pleased to have the opportunity to
provide our comments in relation to the evidence considered and its interpretation within
the ACD. These comments are detailed below.

Has all of the relevant evidence been taken into account?
Exploration of the cost effectiveness of sofosbuvir in people with CHC genotype 1, taking

into account harder to treat patients who may receive a 24 week sofosbuvir plus
peginterferon/ribavirin (PR) regimen

We note that the Committee has acknowledged the possibility of extended sofosbuvir
treatment durations (from 12 to 24 weeks) for people with CHC genotype 3, and therefore
requested the manufacturer to provide additional cost effectiveness scenarios for this
population (paragraph 4.16). It is not explained in the ACD why the same consideration has
not been applied to the analysis of sofosbuvir in genotype 1, notwithstanding that the
manufacturer’s original model does not allow for such a scenario to be analysed.

We are aware that the marketing authorisation for sofosbuvir confirms that patients with
genotype 1, 4, 5 or 6 with one or more factors associated with lower response rates to
interferon-based therapies should be considered for extending the duration of treatment
up to 24 weeks. As stated in the Summary of Product Characteristics, these harder to treat
populations may include advanced fibrosis/cirrhosis, high baseline viral concentrations,
black race, IL28B non CC genotype, as well as prior null response to peginterferon alfa and
ribavirin therapy. We recognise that prior lack of response to PR therapy may be a less
relevant factor in the context of an absence of data for sofosbuvir in the treatment-
experienced genotype 1 population (paragraph 4.5 of the ACD).

Nonetheless, we therefore wish to highlight that relevant evidence which may influence
the most plausible estimate of cost effectiveness of sofosbuvir plus PR in the genotype 1
subpopulation appears to have been omitted from the appraisal.

Availability of other interferon-free regimens

We are pleased that the ACD reflects the difficulties that can be associated with interferon-
based treatment regimens arising from adverse events, and the need for interferon-free
treatment options.
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Are the summaries of clinical and cost-effectiveness reasonable interpretations of the
evidence?

Uncertainty in the cost-effectiveness estimates vs first generation protease inhibitors
plus PR regimens for people with CHC genotype 1

We are concerned that the current summary of evidence does not adequately reflect the
uncertainty in the manufacturer’s estimates of the cost effectiveness of sofosbuvir
compared to telaprevir, both in combination with PR, amongst people with CHC genotype
1.

We recognise that the Committee has already raised its concerns about the shortcomings
in the cost effectiveness analyses. We also acknowledge that the ERG and NICE has agreed
with the manufacturer’s concerns that its mixed treatment comparison (MTC) was
insufficiently robust for inclusion in the cost effectiveness model. However, the
incorporation of naive comparisons of sofosbuvir versus telaprevir in the model generates
uncertainty that may not have been fully explored. Whilst sofosbuvir offers an important
new treatment option for people with CHC, we urge the Committee to reflect in its Final
Appraisal Determination the high level of uncertainty in the estimates of the cost
effectiveness of sofosbuvir compared with telaprevir.
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Comments by section nhumber of the ACD

e Section 3.38 — cost effectiveness in genotype 1 treatment naive

For the comparator therapies we would like a note that the costs used in the cost effectiveness
model are taken from list price.
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Comments on individual sections of the ACD:

Section 1
(Appraisal Committee's
preliminary
recommendations)

NAT (National AIDS Trust) wishes to comment on the
preliminary recommendation not to recommend sofosbuvir in
advance of further analyses including a cost-effectiveness
analysis with and without HIV co-infection. A

This raises the possibility of approval for mono-infected only
should such an analysis not be forthcoming or produce results
NICE consider unsatisfactory in some way. A

We note the EASL 2014 full recommendations which state that
'Indications for HCV treatment in HCV-HIV co-infected patients
are identical to those in patients with HCV mono-infection' and
'‘No drug-drug interaction has been reported between sofosbuvir
and antiretroviral drugs' [section 4.7]. A

We would also emphasise that people living with HIV are
disabled in law under the provisions of the Equality Act 2010. A
We would warn against inequitable and discriminatory
provision. A

It would not be acceptable for NICE to refuse effective new
HCV drugs to people co-infected with HCV and HIV on the
grounds of cost-effectiveness analyses, including on the
grounds of the lack of such analyses. A These drugs are
urgently needed for people with these two conditions, each of
which can complicate the other.

Date

6/25/2014 8:45:00 AM
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Role NHS Professional
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Conflict yes

Notes | am a Principal Investigator or Chief Investigator in a number of

multicentre Gilead-sponsored clinical trials, including trials of
sofosbuvir.

| also act as an advisor to Gilead and to many other
pharmaceutical companies that have interests in hepatitis
treatment.

Comments on individual sections of the ACD:

Section 4
( Consideration of the
evidence)

To demonstrate the benefit of successful treatment we looked
at HCV G3 patients treated between 2000 and 2012. The cure
rate was 64% (261/408) but only 36% (25/69) in cirrhotic
patients. There is a remarkable impact of SVR on transplant-
free survival. Of 44 who failed treatment, 20 have died and 14
required transplantation. Only 14/44 (32%) survive without a
need for transplantation. A In contrast, there were 3 deaths
during follow-up of the successfully treated group, and none
developed liver failure. Transplant-free survival is 84%
(21/25).This shows that virological cure has an almost
immediate impact on patient survival. There is large cohort of
patients in immediate need. The QE hospital clinic has 327 G3
patients. 161/327 (49%) are treatment-experienced. 103/161
(62%) have cirrhosis. 166/327 (51%) are treatment-naA ve and
many have contraindications to IFN. 63/166 have cirrhosis.
Overall, we care for 166 cirrhotic G3 patients. A substantial
proportion could be cured and would then avoid liver-related
death and/or need for transplantation. This cohort of G3
patients is not unique to Birmingham. The potential benefits of
sofosbuvir for this population are remarkable and immediate. A
reduced need for transplantation would be rapidly apparent,
and donor livers would be redirected towards patients who have
untreatable liver diseases.

Section 8
(Proposed date of review
of guidance)

The committee should consider the wealth of real-life data that
could be obtained from the larger Liver Units. In particular, and
relevant to the UK population, there are data on treatment
outcomes for patients with G3 infection. Also, the impact of
treatment, including the reduced need for liver transplantation,
must be considered. There is an overwhelming clinical and
economic argument in favour of immediate treatment for
patients with cirrhosis. Our experience with the routine use of
nucleosides to suppress hepatitis B replication is relevant. As a
consequence of treatment, hepatitis B associated liver failure
has almost vanished as an indication for liver transplantation in
Western centres. The number of transplants performed in the
UK and USA for hepatitis B associated liver conditions has
decreased by two thirds. The same dramatic impact on risk for
liver failure and on need for liver transplantation will be
achieved by targeting the cirrhotic hepatitis C population for
treatment with potent antivirals including sofosbuvir.

Date

6/24/2014 12:22:00 PM
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Comments on individual sections of the ACD:

The British Viral Hepatitis Group and the British Association for
the Study of the Liver would like to comment on the Appraisal
Consultation Document on Sofosbuvir for treating chronic
hepatitis C. We note that specific comments are required:

° Has all of the relevant evidence been taken into
account?

° Are the summaries of clinical and cost effectiveness
reasonable interpretations of the evidence?

° Are the provisional recommendations sound and a
suitable basis for guidance to the NHS?

The provisional outcomes and decisions appear robust and
thorough, and we congratulate the NICE committee and Expert
Review Group (ERG) on the work done to date.

There are however several points that we would like to raise:

1. We believe that Sofosbuvir (SOF) is likely to prove an
important antiviral therapy for hepatitis C, given its potency,
safety, genotypic activity (particularly across genotypes 1, 2, 4,
5 and 6) and high barrier to resistance.

2. We agree that the lack of comparator arms in the
majority of studies is a data gap, which makes it difficult to
construct a mixed treatment comparison. Understandably (for
the NICE process) this makes the estimation of efficacy and
relative benefit difficult to accurately quantify. However it is the
view of BVHG and BASL that SOF is a significant therapeutic
advance for many patient groups. The increased SVR rates
with SOF/PEG-IFN/RBYV in naive genotype 1 patients compared
to the results obtained with the current standards of care (PEG-
IFN/RBV, or 24-48 weeks of Telaprevir/PEG-IFN/RBV or
Boceprevir/PEG-IFN/RBV) are highly unlikely to be biased by
patient selection or specific participant characteristics.

3. Inclusion of 48 week IFN-containing or IFN-containing
plus DAA control arms would have significantly prolonged the
phase 2 and 3 programs and therefore delayed ultimate access
to this important medication for patient subgroups in great need.
4. There is a lack of a substantive body of data of efficacy
in treatment experienced (TE) patients with genotype 1 infection
with or without cirrhosis. The efficacy of SOF/PEG-IFN/RBV for
12 or 24 weeks in TE patients has been modeled, and a






marketing authorization for TE genotype 1 patients was granted
based on these extrapolations. Genotype 1 TE patients without
cirrhosis can expect high SVR rates based on the combination
of SOF/PEG-IFN/RBV. There is an important need for an
effective regimen for these patients. It is believed likely that
SOF/PEG-IFN/RBYV for 12 weeks will prove relatively less
efficacious in genotype 1 patients with cirrhosis and non-
favorable IL-28B genotype, particularly in prior partial- or null-
responders to interferon. The exact decrement in efficacy is
unknown, as is the place of 24 weeks versus 12 weeks of the
regimen and the future options for genotype 1 TE patients.

5. The division of patients into cirrhotic and non-cirrhotic
groups is a reasonable division based on the sensitivity,
specificity, and true- and false-positive rates for cirrhosis of the
available non-invasive methodologies, particularly transient
elastography (Fibroscan), APRI or ELF testing. Stratifying
patients in this manner is, and will remain, standard clinical
practice.

6. Similarly the division of patients into treatment-
experienced and treatment-nalve is a standard clinical process
and logical for this appraisal.

7. The ratio of men to women in the manufacturer analysis
should be adjusted to reflect the gender ratio of HCV infected
persons in the UK

8. (continued in separate comment box 2)

(Continued from comment box 1)

8. We note the detailed cost-effectiveness and economic
model structure submitted by the manufacturer and revised by
the ERG. A large body of data has been submitted and we trust
that we are interpreting the findings correctly. We note
particularly the data on extended (24 week) treatments.

a. From table 13 the ICERs for SOF for genotype 1
treatment nalve (TN) SOF/PEG-IFN/RBV 12 weeks interferon
eligible (IE) were ~£14,930, ~£11,836 and ~£7,292 versus
PEG-IFN/RBV and telaprevir or boceprevir respectively and
thus the regimen seems cost effective. However this does not
appear to be the case from the figures presented for SOF/RBV
for 24 weeks in genotype 1 interferon unsuitable (IU) patients
b. No case was made for the cost effectiveness of
SOF/PEG-IFN/RBV in TE genotype 1.

C. For genotype 2, the ICERS appeared to be within
acceptable thresholds for genotype 2 TN IU, TE IE, and TE IU.
d. For genotype 3 the ICERS are within acceptable
thresholds for 12 weeks SOF/PEG-IFN/RBV in TN IE, and TE
IE but were higher for the 24 weeks regimens in the TN IU and
TE IU. Thus treatment appeared cost-effective for genotype 3
patients treated for 12 weeks.

e. For genotype 4, 5 and 6 similar cost effective ICERS
were noted for SOF/PEG-IFN/RBV 12 weeks.
9. The ERG probabilistic sensitivity analysis suggests a

high likelihood of the ICER being within the cost effective
thresholds:

a. For SOF/PEG-IFN/RBV 12 weeks in genotype 1 TN IE
b. For genotype 3 TN IE, SOF/PEG-IFN/RBV (12 weeks)
(at the A£30,000 threshold)






10. We note the trend in the revision table produced by the
ERG which in general corresponds to the trend noted above,
including table 22 which recalculates the ICERS based on a
weighting of 61% men.

11. Thus there are groups that receive 12 weeks SOF/PEG
IFN/RBV in whom the ICERS do suggest a cost-effective
therapy.

12. In reality the uptake of the less cost-effective regimens
with 24 weeks SOF/RBV or PEG IFN/SOF/RBYV for genotype 1
infection will be low while waiting for SOF/ledipasvir regimens to
become available. The NHS England commissioning process
for urgent treatment will provide access for many patients.

13. An exception may have to be found for a small subset of
genotype 3 patients who require an IFN-free regimen of
SOF/RBYV for 24 weeks.

14. In summary we support that SOF should be made
available for patients requiring treatment and in whom treatment
is cost-effective.

15. We are not in agreement that most clinicians would be
likely to utilize 24 weeks of SOF/RBV for G3 patients. Data from
the Boson study are not presently available, but it is our view
and understanding that the majority of clinicians will likely utilize
12 week PEG-IFN/SOF/RBYV for the vast majority of genotype 3
patients, and in the small subset who are truly 1U, potentially a
16-24 week SOF/RBV regimen. Many of the latter patients
however, unless in urgent clinical need, will probably be
advised to await newer treatments rather than utilize prolonged
SOF/RBV.

16. For the small subset of genotype 3 TE patients who
cannot take IFN, we would strongly encourage discussions with
the manufacturer on initiatives such as a cost per SVR, or a
charge for 12 weeks of SOF with provision of SOF for 24 weeks
17. (continued in separate comment box 3)

(Continued from comment box 2)

17. It is unlikely that a large number of patients with
genotype 1 will require 24 weeks of SOF and RBV as improved
treatments for TE genotype 1 patients are imminent:

a. We are aware that SOF and daclatisvir or ledispavir are
not considered in this appraisal and the remit and decision
problem were to appraise SOF within its licensed indication for
hepatitis C. Unfortunately the currently considered data does
not take into account near future options which already have a
bearing on clinical decision making. Recent phase 3 data has
shown that the combination of SOF and an NS5a inhibitor, i.e.
SOF/daclatasvir or SOF/ledipasvir, is highly effective in patients
with prior non-response to PEG-IFN/RBV or prior non-
responders to either telaprevir or boceprevir.

b. A 12 week SOF/ledipasvir regimen was effective in >
90% of TE patients, (although prior non-responders with
cirrhosis may have benefited from 24 weeks). These data
greatly cloud the issue for clinicians who may elect to defer
patients for a future non-interferon containing DAA regimen
rather than a 24 week SOF + RBV course. Thus the real costs
to the NHS are not based on the use of SOF + RBV for 24
weeks but the hopefully similar costs of SOF/ledispasvir for 12






weeks (and perhaps, in rare cases, for 24 weeks). This should
be taken into account when weighing up the costs to the NHS.
Indeed the NHS has already put in place interim commissioning
arrangements for SOF plus an NS5a inhibitor, for example
ledispasvir, for patients at significant risk of death or irreversible
damage.

18. Some potentially important data is missing from the
document ‘ specifically further data on HIV co-infected
individuals (1910 study).

19. The value of cure in patients without cirrhosis but with
symptoms of hepatitis C will need to be addressed by NICE and
by NHS England and commissioners in Wales.

20. The public health benefits of cure ‘ preventing onward
transmission ‘ should be addressed in future appraisals.

21. The shorter duration of treatment for higher SVR rates is
a great advantage in the clinical management of patients. The
reduced number of interventions, including monthly visits, and
reduced need for ancillary measures for managing side effects,
particularly anaemia and cytopaenias, will be significantly
advantageous.

22. (continued in separate comment box 4)

(Continued from comment box 3)

22. The relative lack of significant drug-drug interactions is
also a significant advantage for SOF, particularly in those with
multiple co-morbidities.

23. An important issue is that of specific subgroups who are
sociologically disadvantaged. The Consultation Document
comments that access for such patient groups is related to
implementation and not a technology appraisal. However we
believe that the shortened treatment durations and markedly
improved adverse event profiles in certain subgroups
significantly impact on certain disadvantaged groups, for
example people with injecting drug use and therefore
acknowledgement and some discussion of this would be
appropriate. Another example is those in offender institutions
(e.g. prison), where oversight from healthcare staff may be less
than other settings, and where patient transfers may
significantly impact on the ability to complete prolonged
treatment regimens. It may be appropriate to allow or direct
clinicians to consider these factors when deciding on
treatments.

24. Lastly it is gratifying that recognition has been taken of
the patient representatives and potential patient voice. Though
this should not directly affect the decisions of the NICE
committee it is important to appreciate the context - SOF is the
first new agent for G2 and G3 patients in over 15 years, and
therefore the first new hope to some patients who have failed or
been intolerant of previous standard-of-care; and, though the
SMC decision-making process is different from NICE, patients
may find it hard to understand discrepancies of guidance (and
ultimately access) across borders within the UK.

We would like to strongly urge the committee to allow clinicians
in England and Wales to have access to SOF as part of our






increasing armamentarium for battling hepatitis C; something
which ultimately will bring significant health benefits and cost-
savings to the NHS. The drug is cost-effective for many
patients, and negotiation regarding the costs of exceptional use
of SOF/RBYV for 24 weeks, particularly in genotype 3 TN or TE
IU patients, could be sought from the manufacturer.

We thank the committee again for the opportunity to comment,
and congratulate them on the work completed to date.

Date

2014 07 02
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Comments on individual sections of the ACD:

Thank you for asking me to comment, as part of BASL (the
British Association for the Study of the Liver). | have reviewed
the documents in detail. My comments have been
amalgamated into the comment submitted jointly by the British
Viral Hepatitis Group (BVHG) and BASL

Please se

Date

2014 07 02
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Comments on individual sections of the ACD:

Our comment is based on feedback from the HIV/Hep C
community.

1. We note that the cost of the drug may be prohibitive for the
NHS under current austerity. We also note the debates in the
US on cost. This is a commerical product however we are
deeply disappointed at the manufacturers cost for this drug.

2. We are aware of those loving with HIV/Hep C who have
passed away given intolerance to current interferon based
medical approaches. Including those for whom current
interferon based treatment has been unsuccessful.

3. One of the major reasons for intolerance is the mental health
impact to those under an interferon based approach. Some
with HIV may already have poor mental health and
interferon/ribavarin therapy simply worsens the situation.

4. Using a interferon/ribavarin may impact on HIV therapy.
Forcing a change bringing about additional complications and
side-effects at a time patients have to deal with impact of Hep C
therapy.

5. We are aware of patients holding off on treatment until new
therapies with less side-effects are introduced. For some this
maybe due to intolerence of existing therapies or that work/life
is delicately balanced already and the risk of side-effects of
interferon/ribavarin. Especially the mental health issues. A risk
factor.

6. When considering cost, NICE ought to assess the efficacy of
the drug, adherence to therapy, impact to mental health
compared with existing therapies, impact on highly stigmatised
and marginalised patients and as a therapy for those unable or
unsuccessful on interferon/ribavarin.

7. The HIV community and BHIVA are well placed to advise on
the benefits of therapies here given experience of HIV therapies
in the past.

8. We call on the manufacturer to realise it has a societal
obligation as well as a commercial obligation and out to






consider cost.

9. At the very least, cost issues aside. It has to be cost effective
to treat people with and have Sofosbuvir available to those
unable to tolerate current treatments.

10. NICE ought to consider that in arming health professionals
with a suitable armoury of medication. Costs are saved over the
medium to longer term by less infection being transmitted.
There is an over arching Public Health factor here.

On a personal level, | hope those whom are close to me, living
with Hep C, and unable to undergo interferon/ribavirin therapy.
Will have the option of sofosbuvir to aid and 'cure' there
condition, improve there wellbeing and mental health but
moreover make the contribution to society they feel unable to
currently undertake.

We are not a medically based organisation. However we
campaign to fight the stigma associated with Hep C infection
and ensure all therapies are available to those who need them.
By far the biggest problem we see is the impact on mental
health and those around sufferers who proffer support.

Date

2014 07 03
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Addaction believe that better HCV treatment options are
needed, including oral treatments with good tolerability that are
more suitable for use in a community setting. Hepatitis C can be
cured and the current treatments available are not having a
significant impact on hepatitis C as a serious public health
issue. The newer treatments such as Sofosbuvir offer the option
of oral treatment which are easier to take, treat in a shorter
period and may have less side effects.

Economic modelling has shown that without treatment for HCV,
quality of life decreases and the cost of management increases
as the disease progresses. All available evidence points to it
being more cost- effective to treat patients for HCV than to
manage the effects of liver disease progression.

If the infected population is left untreated, the number of
patients with severe HCV-related disease will continue to
increase and represent a substantial future burden on
healthcare resources. This can be mitigated by increasing
treatment uptake, which will have the greatest impact if
implemented quickly.

Drug treatment is not the only element of treatment which
needs to be up scaled, opiate replacement treatment (OST),
needle syringe programmes, care pathways need to be
improved so that people are able to access treatments easily.
However access to sofosbuvir and the new treatments for all
groups of patients is vital to be able to reduce the burden of
hepatitis C.

Addaction has developed a BBV strategy that looks at ways in
which drug treatment services could develop existing best
practice models, so that more people are tested for hepatitis C,
and more are referred into treatment. Sofosbuvir would support
this strategy.

The hepatitis C virus (HCV) is a potentially fatal infection that
causes cirrhosis in about 20% of those infected for 20 years
(Seeff 2009) and in a higher percentage in those infected for
longer. Up to 4% of those with cirrhosis will develop liver
cancer.

Currently there is treatment available that can cure the infection
in about 70% of those infected, thereby greatly reducing the risk
of cirrhosis, liver cancer and death. End-stage liver disease
caused by hepatitis C is now the leading indication for liver
transplant. Sofosbuvir could increase the amount of people who
could potentially be cured.






Approximately 90% of chronic HCV infections acquired in the
UK are among people who inject drugs (PWID) or who have
injected drugs in the past (Harris et al., 2012). Drug services
have played the major part in diagnosing these people with
most services being commissioned to offer at least 90% of their
service users a test for hepatitis C. Of these, all should be
referred to see a consultant at their local hospital.

HCVAction conducted a survey amongst 15 randomly selected
drug services in the UK in 2013. The study showed an
estimated 30% of patients referred for continuing management
of their condition attended hospital appointments for further
management of their hepatitis C and therefore that 70% did not.
The challenges faced by this particular demographic include
psychological barriers to attending hospitals, often based on
perceptions of a requirement to undergo tough treatment
regimes or the need for a biopsy. The introduction of treatment
regimes such as Sofosbuvir that are easier to adhere to, and
with greater successful outcomes, would contribute to our
patients overcoming these barriers.

Addaction would like to ask the NICE committee to include the
evidence and expert opinions presented in this consultation
response when making their final decision on sofosbuvir. We
believe that the public health impact of hepatitis C and the
opportunities to eliminate the disease should be considered in
this appraisal.

Date

2014 07 04
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Comments on individual sections of the ACD:

Sofosbuvir Appraisal Consultation: Response by the London Joint
Working Group on Substance Use and Hepatitis C 4th July 2014
Public Health impact of Hepatitis C

Overall there are 215,000 individuals living with chronic HCV
infection in the UK. Injecting drug use is the most common route of
transmission in the UK accounting for more than 90 per cent of new
infections. People who inject drugs represent a population who find
it difficult to access traditional models of care. ‘Research indicates
that PWID (people who inject drugs) are interested in HCV
treatment uptake and have rates of viral clearance comparable with
other populations. Current injectors are not precluded from HCV
treatment access ...... yet uptake rates are substandard’.

Reference: Barriers and facilitators to hepatitis C treatment for
people who inject drugs. WHO. Harris, Martin, Rhodes June 2012

190,000 PWID are infected with HCV. There is a greater uncertainty
over number of ex injectors. Among non-injectors about 40% is
among migrants. So estimates suggest that 90% of HCV acquired in
UK was through injecting.

Reference * Eliminating HCV within a generation: HCV prevention
and treatment of PWID. Matt Hickman LIWG symposium EASL
2014

The appraisal consultation document could consider examining the
benefits of treating active injecting drug users with effective anti-viral
therapy and thereby reducing onward transmission. ‘In London an
estimated 34,000 people with a history of injecting drugs have
hepatitis C - yet only about 800 people (2%) a year receive
treatment. Not only does this represent a major health inequality but
it is also a false economy in terms of NHS resources.’

Reference: Tackling the Problem of Hepatitis C, Substance Misuse
and Health Equalities: A Consensus for London. London Joint
Working Group on Substance Misuse and Hepatitis C, Health






| Service Journal, 2011

Comments on individual sections of the ACD:

Visconti also showed the cost effectiveness of treating PWUD
despite the inclusion of reinfection and lower compliance patients.

Reference: Visconti A, Doyle J, Weir A, Shiell A, Hellard M.
Assessing the cost-effectiveness of treating chronic hepatitis C virus
in people who inject drugs in Australia. J. Gastroenterol. Hepatol.
2013;

28: 707°16.

Martin wrote about the cost-effectiveness of providing antiviral
treatment for injecting drug users (IDUs) as compared with treating
ex/non-IDUs or no treatment. ‘Despite the possibility of reinfection,
the model suggests providing antiviral treatment to IDUs is the most
cost-effective policy option’

Reference: The cost-effectiveness of hepatitis C virus antiviral
treatment for injection drug user populations. Martin, NK,
Vickerman, P. University of Bristol Hepatology, vol 55., pp. 49-57

She also writes that direct acting anti-virals will soon be available
with very high SVR rates (>90% for all genotypes), a short duration
of 8-12 weeks, high barriers to resistance and low toxicity. ‘This
could lead to dramatically higher uptake rates, particularly among
PWID’.

Reference: How cost-effective is hepatitis C virus treatment for
people who inject drugs? Natasha K Martin, Peter Vickerman, Alec
Miners and Matthew Hickman. J. Gastroenterol. Hepatol. 2013; 28:
707°716.

Within the overall population of people with hepatitis C ‘just 28,000
people received treatment between 2006 and 2011. That means
only 3% of the people chronically infected with hepatitis C are
accessing treatment each year’.

Reference: A hepatitis C story worth telling. Helen Harris, 30 June
2014. Gov.UK blog Public Health Matters.
https://publichealthmatters.blog.gov.uk/2014/06/30/a-hepatitis-c-
story-worth-telling/

Comments on individual sections of the ACD:

The Hepatitis C Trust report ‘The Uncomfortable Truth: Hepatitis C
in England’ highlights that the virus affects the poorest in society
who account for almost half of all hepatitis C hospital admissions. In
addition, deaths and hospital admissions for hepatitis C-related end
stage liver disease and liver cancer have nearly quadrupled in the
last 15 years.

Reference: Public Health England. Hepatitis C in the UK: 2013
report. July 2013.
http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/13171395023
02






In 2010/11 alone, up to A£22 million was spent on emergency
hospital admissions caused by potentially avoidable hepatitis C
complications.

Reference : Calculation based on data from: Pgs. 8, 21: Payment by
Results team, Department of Health. Reference costs 2011-12.
November 2012.
https://www.gov.uk/government/uploads/system/uploads/attachment
_data/file/127112/2011-12-reference-costs-publication.pdf; The
Hepatitis C Trust. Hepatitis C in England: The State of the Nation
Technical Appendix. August 2013.
http:/www.hepctrust.org.uk/News_Resources/resources/reports

Professor , Consultant Hepatologist
, said: “It is a travesty that increasing

numbers of patients on our wards are dying from hepatitis C when
so many with early liver disease can be cured and protected from
liver damage.”s

Modelling work shows that there will be a significant long-term
increase in liver disease morbidity and mortality if hepatitis C
treatment rates are not increased. Radical change to current
practice including the introduction of the newer oral treatments can
avert over 5,000 liver deaths in England alone and prevent over
1,000 liver transplants. At the LJIWG EASL symposium 2014
Professor h spoke about a scale-up to treating 20
per 1000 PWID annually could reduce prevalence by nearly 70% in
15 years, and a further scale-up to 40 per 1000 PWID annually
could reduce prevalence by over 90%, from 25% in 2012 to less

than 3% in 2027. He discussed DAAs possibly more than halving
the prevalence.

Despite the availability of NICE recommended therapies for some
years the treatment of patients with HCV in England remains sub-
optimal.

Reference: Journal of Hepatology May 2014: Increased uptake and
new therapies are needed to avert rising hepatitis C-related end
stage liver disease in England: Modelling the predicted impact of
treatment under different scenarios. Ross J. Harris, Helen Harris
DOI: 10.1016/j.jhep.2014.05.008

If we continue with our current level of treatment, the 215,000
individuals living with chronic HCV infection in the UK will impose an
increasingly heavy clinical and economic burden. Increasing the
number of people cured of hepatitis C would represent a significant
step towards the aim expressed in NHS England’s and PHE’s
outcome frameworks of reducing the burden of liver disease.

Professor || N o I spoke at the International

Liver Congress about better treatment options being needed,
including oral treatments with good tolerability that are more suitable
for use in a community setting. Prevalence and transmission of
hepatitis C in people who use drugs can be reduced by scaling up
hepatitis C treatment, in combination with effective opioid
substitution therapy, alongside needle exchange services.






At the International Liver Congress 2014 ||}l from PHE
presented on how standard treatment (peg interferon and ribavirin)
is achieving 37% SVR for genotype 1 and 70% non 1, with a worse
outcome for older patients and those with more advanced disease
and that improved treatments over next 5 years could achieve 90%
SVR rate, 60% in cirrhotics.

went on to say that treatment regimens with good
safety/tolerability profiles that can be rolled-out in community
settings will be key.

Reference: ‘Increased uptake and new therapies urgently needed:
Modelling the predicted impact of treatment under different
scenarios’. Ross Harris Dr. Helen Harris Immunisation, Hepatitis
and Blood Safety Department CIDSC, PHE, London. LIWG
symposium International Liver Congress 2014.

Dr I sooke at the International Liver Congress in

2014 about the new DAA’s being improved treatments, with better
cure rates, fewer side effects and shorter treatment increasing
treatment eligibility. Hepatitis C can be cured and the current
treatments available are not having a significant impact on hepatitis
C as a serious public health issue. The newer treatments offer the
option of oral treatment which are easier to take, treat in a shorter
period and may have less side effects.

Reference * Eliminating HCV within a generation: HCV prevention
and treatment of PWID. Matt Hickman LIWG symposium EASL
2014

Hospital admissions and deaths from HCV-related end-stage liver
disease and HCC increased almost four-fold in the UK between
1998 and 2011, from 612 to 2,268 and 98 to 381 respectively. In an
article in the HSJ 2014 Dr Steve Ryder and Dr John Dillon speak
about a cure with a 74 per cent reduced risk of all-cause mortality
and a 94 per cent reduction in the risk of liver-related mortality or
transplantation and cancer.

Dr Stephen Ryder and Dr John Dillon wrote in the HSJ in 2014
‘increasing treatment numbers in this way will reduce healthcare
costs by an estimated A£852m between 2013 and 2030.’

Reference: ‘Eradicating hepatitis C is a realistic aim’ By Stephen
Ryder and John Dillon HSJ 2014

Comments on individual sections of the ACD:

Scotland: Hepatitis C drug Sofosbuvir approved for use on NHS

The Scottish Medicines Consortium (SMC) decided the high cost of
offering sofosbuvir to patients was outweighed by its effectiveness.
It is estimated 50,000 people in Scotland have hepatitis C. A
statement by the SMC said: "The consortium accepted sofosbuvir
for restricted use because it is effective and addresses an unmet






treatment need." It will be available for patients with genotypes of
the disease from one to six.

Reference: http://www.bbc.co.uk/news/uk-scotland-27762181 9thth
June 2013

Treating cirrhotic and not non- cirrhotic

There is a benefit of treating people just pre-cirrhosis reducing the
HCC risk and this is not considered in the ‘cirrhotic/non-cirrhotic’
model. Hospital admissions and deaths from HCV-related end-stage
liver disease and HCC increased almost four-fold in the UK between
1998 and 2011, from 612 to 2,268 and 98 to 381 respectively.

Reference: ‘Eradicating hepatitis C is a realistic aim’ Stephen Ryder
and John Dillon HSJ 2014

The presence or absence of cirrhosis creates diagnostic problems
also because of the unreliability of fibro scan and serum marker
method. This could mean that people who are being considered for
the newer treatments will be referred for biopsy and this can deter
patients from engaging in assessment and treatment in specialist
services.

Many patients with hepatitis C complain of extrahepatic
manifestations like severe fatigue and excluding patients with mild
hepatitis C and extrahepatic manifestations from sofosbuvir and
permitting only those with cirrhosis (who may be asymptomatic) to
access the drug (or vice versa) will be clinically difficult to
implement.

Dr GGG 0oked at 3 cohorts of people who use

drugs (PWUD’s) never injectors, current injectors and former
injectors and concluded that ‘Early treatment is more cost effective
than late treatment (at compensated cirrhosis) for all cohorts’.

Reference: How cost-effective is hepatitis C virus treatment for
people who inject drugs? Natasha K Martin, Peter Vickerman, Alec
Miners and Matthew Hickman. J. Gastroenterol. Hepatol. 2013; 28:
707°716.

Cost effectiveness of treatment

It has been highlighted in the appraisal that treatment for 24 weeks
with sofosbuvir would not be cost effective. There are very few
pegylated interferon intolerant patients many can tolerate a shorter
duration of interferon thus that the majority of patients will be treated
for 12 rather than 24 weeks.

If the infected population is left untreated, the number of patients
with severe HCV-related disease will continue to increase and
represent a substantial future burden on healthcare resources. This
can be mitigated by increasing treatment uptake, which will have the
greatest impact if implemented quickly.






The total additional cost for implementing rapid complete coverage
was estimated at AE1460 million (95% Crl 1170'1890) over the next
30 years. These are substantial costs; however, the total healthcare
cost of the HCV-infected population over the next 30 years under
current treatment levels was estimated to be A£4680 million (95%
Crl 3770°5900). Therefore, although treatment costs are substantial,
they are still relatively small compared to the total cost of disease
burden.

Reference: Journal of Hepatology May 2014: Increased uptake and
new therapies are needed to avert rising hepatitis C-related end
stage liver disease in England: Modelling the predicted impact of
treatment under different scenarios. Ross J. Harris, Helen Harris
DOI: 10.1016/j.jhep.2014.05.008

Economic modelling has shown that without treatment for HCV,
quality of life decreases and the cost of management increases as
the disease progresses. All available evidence points to it being
more cost- effective to treat patients for HCV than to manage the
effects of liver disease progression.

Reference: Public Health Report on Commissioning of HCV
services in London for People who Inject Drugs. Author Abigail
Knight. London Joint Working Group on Substance Use and
Hepatitis C and NHS NW London. Health Service Journal April 2013

The LIWG would like to ask the NICE committee to include the
evidence and expert opinions presented in this consultation
response when making their final decision on sofosbuvir.
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A few years ago | was on a committee funded by Gilead looking
at patient education in HIV.

Comments on individual sections of the ACD:

The UK-CAB is a national HIV treatment advocacy organisation
that has more than 600 community members and that links more
than 100 HIV organisations. It works to educate people with HIV,
advocates and supporters on health and treatment issues about
HIV infection.[1]

We were extremely disappointed that the committee does not
seem to understand the paradigm shift in treatment of HCV and
appears stuck in an outdated mindset that permeates the
appraisal document. In the interferon era genotype 1 was harder
to treat, genotypes 2 and 3 were treated exactly the same and HIV
coinfection reduced response rates. These premises are all
incorrect for interferon free regimes and should be abandoned;
genotype 1 will have a much wider range of highly effective
treatment options than all other genotypes; genotype 3 requires a
longer treatment regime to genotype 2 and coinfection is no longer
relevant to treatment response .[2] This submission contains an
interferon regime and a DAA regime but both are treated within
this outdated mindset.

We were disappointing that Gilead did not appear to provide
sufficient data for a cost-effectiveness assessment in HIV/HCV
coinfection for treatment of genotypes 1, 4, 5, 6. The submission
includes a use with Pegylated Interferon for these genotypes and
started when it was still thought to be a relevant criterion for
treatment response. The extraordinarily high cost of Sofosbuvir is
also very concerning given the large numbers of people with this
condition and the decreasing funding of the NHS. A sensible and
sustainable price for Sofosbuvir would lead to the curing of many
more people with HCV in the UK and elsewhere.

The treatment response rates for HIV coinfection may be the same
with DAAs as for HCV monoinfection but the natural history of the
disease remains different with accelerated progression to
hepatocellular carcinoma [3,4] and higher mortality rates [5,6]
than HIV or HCV monoinfection. For this reason of faster
progression to iliness and death it is relevant to think about people






coinfected with HIV as an important sub-group. However any cost
effective treatment for HCV monoinfection will inevitably be even
more cost-effective in those with HIV because of this accelerated
natural progression. The rate of HCV infection amongst people
with HIV is over 22 times [7] that of the general population [8] and
increasing with the ongoing epidemic of sexually transmitted HCV
infectious amongst gay men with HIV .[9]

It is very concerning that a lack of data is the reason for delaying a
decision about all use of Sofosbuvir. There is always going to be
a lack of data in aspects of hepatitis C treatment (e.g. acute HCV
infection or treatment of genotypes 5 and 6) and a lack of data
should not be a reason to delay all access or provide inequitable
access without a verifiable justification.

The treatment of Genotypes 2 and 3 with Sofosbuvir and Ribavirin
are discussed together even though they have different response
rates necessitating different durations of treatment (see Fission
and Fusion trial data). The trial looking at 24 weeks of treatment
for Genotype 3 (Valence) does have some methodological
problems but it was perfectly clear that 12 weeks was insufficient
for Genotype 3 and it would have been wholly unethical to
continue the trial merely to re-prove this. The evidence it provides
may not be quite as solid as a double-blinded RCT but it would be
wrong for the committee to ignore it and downgrade the evidence
because the trial managers acted ethically. The committee should
look at cost effectiveness of treatment for these two genotypes
separately, at 12 weeks of Sofosbuvir and Ribavirin for genotype 2
and 24 weeks of sofosbuvir and Ribavirin for genotype 3. HIV
coinfection is not relevant to the response rate of Sofosbovur and
Ribavirin for genotypes 2 and 3 and there is no reason for the lack
of data about this to be used to delay access.

Currently NHS England has agreed to provide Sofosbuvir to
patients that are at “significant risk of death or irreversible damage
within the next 12 months...e . [10] This is a vitally important step
but still leaves the large majority of people with HCV unable to
access the drug before the committee makes its recommendation.

Sofosbuvir with Pegylated Interferon and Ribavirin for people with
genotype 1, 4, 5 and 6 provides a significantly reduced duration of
an arduous treatment and a simpler regime than is the current
standard of care.

Sofosbuvir with Ribavirin for people with Genotype 2 will make a
huge difference in terms of the likelihood of success, tolerability
and duration of treatment over the current standard of care.
Sofosbuvir with Ribavirin for people with genotype 3 provides a
treatment that lasts as long but with far fewer side-effects allowing
them to work and live more easily while on treatment.
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Positively UK receives monetary and in-kind support from
Gilead Sciences amounting to approximately A£20,000 per
annum.

Comments on individual sections of the ACD:

Positively UK supports over 1,000 people living with HIV every
year, many with co-infection with Hepatitis C. HIV and Hep C
are both stigmatized conditions. People living with these
conditions must adhere strictly to medications, and HIV will
result in people being diagnosed early and with greater
prevalence of co-morbidities such as cardiovascular disease.
We want to ensure people living with HIV, and with Hep C, have
access to the best quality care for the best quality of life.

While we note NICE's appraisal and the

Patient groups consulted stated how sofosbuvir would
encourage people to seek diagnosis and treatment and we
support this assertion. Clinical specialists while rightly raises
concerns over small patient numbers and cohorts in trials and
robustness of the mixed treatment comparison, however in
some cohorts it would lead to better sustained virological
response.

The Scottish Medicines Consortium in its assessment raised
the same concerns as the NICE appraisal. However Scottish
Medicines Consortium concluded that Sofosbuvir should be
licensed but for restricted use - notably with restrictions on
genotype 2 and 3.

We would urge NICE to re-consider its recommendation for
sofosbuvir in treating chronic Hep C in adults and include in the
recommendation a guide to the limits and restrictions for its use.
In doing so NICE will be extending patient choice, promoting
the quality of life of people living with Hep C and promoting
access to testing and treatment. We also seek to tackle
disparities in quality of healthcare across England and across
the UK, and believe licensing of sofosbuvir will provide equity of
care across the UK.
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Comments on individual sections of the ACD:

BASELINE www.baseline-hiv.co.uk is a community magazine
for people living with HIV and HIV/hepatitis C coinfection.

We believe sofosbuuvir, in its shorter duration offers people with
hepatitis C a major advance in treatment and will increase the
uptake of treatment.

We are aware that NHS England recently approved funding for
sofosbuvir in England and Wales significantly at risk of dying or
needing a liver transplant and that there are a number of clinical
trials, though perhaps small in number, detailing the efficacy of
sofosbuvir across of range of sub-populations including people
with HIV and people with advanced liver disease including
cirrhosis.

The current standard of care for HCV involves 24-48 weeks of
therapy with RBV and peg-IFN, which has to be injected and is
associated with significant side effects. This treatment course is
sometimes extended to 72 weeks among people who live with
both HIV and hepatitis C. The current standard of care often
causes people to lose time from work and people often report
lingering toxicity for months or years after taking the treatment.

Historically being HIV positive has been associated with a
reduced likelihood of SVR with RBV and peg-IFN treatment.
With sofosbuvir-based treatment this is no longer the case. The
playing field among mono-infected and co-infected patients has
been leveled HIV should no longer be a barrier to access to
new hepatitis C medicines.

Sofosbuvir is a major advance for people with hepatitis C as it
offers treatment of shorter duration and with a significantly
better tolerablity profile.

Historically treatment uptake of hepatitis C medicines has been
very poor. We believe that an advance such as sofosbuvir has
the potential to increase the likelihood that a patient will take up
the offer to initiate treatment.

And we believe this could play an important role in reducing






hepatitis C

incidence and onwards hepatitis C transmission since
coinfected individuals are more likely to sexually transmit
hepatitis C.

We believe that people with HIV and hepatitis C are more easily
identified (or are already identified as they are receiving HIV
care with regular hepatitis C testing in clinic) and constitute a
great target population in which the eradication of hepatitis C
could be demonstrated to be possible.

We believe the cost of not treating a coinfected individual with
sofosbuvir is much higher than treating in view of the high
proportion of patients who will develop the complications
associated with cirrhosis, need liver transplantation, or
treatment for liver cancer, and we reflect on the shorter time
often seen for these states to occur among coinfected people.

HIV is no longer a barrier to treatment response with new
medicines like sofosbuvir. Recent guidance from the European
Association for the Study of the Liver (EASL) states that it is no
longer acceptable for people with HIV coinfection to be treated
any differently to people with hepatitis C monoinfection.

By NICE denying access to people with HIV we believe this
would be inequitable.

Sofosbuvir has already been approved by the SMC and we
believe that should it not be approved in England for all patients
we believe this will be inequitable.

We also believe it should be patients’ decision when they
access treatment, that patients should not have to wait to be
cirrhotic to access treatment and that the decision to start
should be made by the patient and their physician should be
able to offer treatment if the patient wants it, if that treatment
has been shown to be effective and cost-effective.

The over-arching desire among the patients we work with is for
a short-course tolerable dual tablet-based therapy that is highly
effective. We believe sofosbuvir to be the drug that brings these
desires a huge step closer to being a reality.
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Appraisal Consultation Document — Sofosbuvir for treating chronic hepatitis C

Gilead response to further analysis required by the Appraisal Committee — June 2014

1. Scenario 1: TPs from Cardoso + Utility from Vera-Llonch + Mortality rates +
Ribavirin cost

As requested by the Appraisal Committee the cost-effectiveness model was re-run (from
now onwards the new model is referred to as “Scenario analysis model” and the submitted
model as “Base case model”) with the following parameters changed:

e Transition probabilities (TPs) from compensated cirrhosis with and without SVR to
hepatocellular carcinoma (HCC) from Cardoso et al. (2010)*, that is, 0.0128 and
0.0631, respectively.?

o Utility increment after reaching sustained virological response (SVR) of 0.041 from
Vera-Llonch et al. (2013)*

¢ Probability of death re-estimated assuming the distribution between male and female
from Wright et al. (2006) (61% male and 39% female)*®

Average cost for generic ribavirin (RBV) based on eMIT: £42.50 for a 56-tablet pack
a6
size.

The incremental cost-effectiveness ratios per quality-adjusted life year (ICERsS/QALY) gained
for genotype (GT) 1 and GT3 are presented for both the Base case model and the Scenario
analysis model in Table 1 for a combined cohort and in Table 2 for a cohort of non-cirrhotic
and cirrhotic patients. These show that ICERS/QALY gained did not change substantially
from those initially submitted. The corresponding probabilistic cost-effectiveness planes and
cost-effectiveness acceptability curves (CEACS) are shown in 5.b.

1 Cardoso AC, Moucari R, Figueiredo-Mendes C, et al. Impact of peginterferon and ribavirin therapy on hepatocellular
carcinoma: incidence and survival in hepatitis C patients with advanced fibrosis. J Hepatol. 2010;52(5):652-657.

2 In the Base case model the TP from cirrhotic without SVR to HCC was obtained from Fattovich et al. (1997). However,
since Fattovich et. al (1997) did not report a TP from cirrhotic with SVR to HCC we considered it more appropriate to use
both TPs from Cardoso et al. (2010)

3 Vera-Llonch M, Martin M, Aggarwal J, et al. Health-related quality of life in genotype 1 treatment-naive chronic hepatitis C
patients receiving telaprevir combination treatment in the ADVANCE study. Aliment Pharmacol Ther 2013; 38: 124-33.

4 Death Registrations Summary Statistics, England and Wales, 2011, table 1 - Death rates by age and sex, 2001, 2010 and
2011, Office for National Statistics

5 Wright M, Grieve R, Roberts J, Main J, Thomas HC. Health benefits of antiviral therapy for mild chronic hepatitis C:
randomised controlled trial and economic evaluation. Health Technol Assess 2006; 10:1-113.

6 eMIT, 02/2014, NPC: DEC223, Ribavirin 400 mg tablets/Packsize 56





Table 1 — ICERS/QALY for GT1 and GT3: combined cohort (Scenario analysis model
versus Base case model)

Indication  Treatment strategies ICERS (£/QALY) Base case ICERS (£/QALY) Scenario analysis
model model
GT1TNIE  SOF+PRvs. TPV+PR (RGT) 11,836 15,396
SOF+PR vs. BOC+PR (RGT) 7,292 10,335
SOF+PR vs. PR (48 wks) 14,930 17,476
GT1TNUI  SOF+RBV*vs. NT 49,249 47,611
GT3TNIE  SOF+PR (12 wks) vs. PR (24 20,613 21,860
wks)
GT3TNUI  SOF+RBV vs. NT 21,478 21,049
GT3TEIE  SOF+PR (12 wks) vs. NT 8,557 9,006
SOF+PR (12 wks) vs. PR (48 12,246 13,883
wks)
GT3TEUl  SOF+RBV vs. NT 28,569 27,483

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a/b + RBV;
RBV: Ribavirin; RGT: Response guided therapy; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV:
Telaprevir; Ul: Unsuitable for interferon; wks: Weeks

*note: section 4.4 of the SOF SmPC states that ‘SOF/RBV for 24 wks in GT1UI should only be used for patients who are
intolerant to or ineligible for interferon therapy, and are in urgent need of treatment’. With the recent interim NHS England
commissioning policy advocating use of SOF + Daclatasvir/Ledipasvir (for compassionate use) it is anticipated that this
regimen would only be used in highly exceptional circumstances.

Table 2 — ICERs/QALY for GT1 and GT3: non-cirrhotic and cirrhotic cohorts (Scenario
analysis model versus Base case model)

ICERS ICERS
(E/QALY) (E/QALY)
Base case Scenario
model analysis
model
Indication Treatment strategies Non-cirrhotic  Cirrhotic Non-cirrhotic  Cirrhotic
cohort cohort cohort cohort
GT1TNIE SOF+PR vs. TPV+PR (RGT) 18,819 846 22,304 4,253
SOF+PR vs. BOC+PR (RGT) 11,471 -500 14,280 2,819
SOF+PR vs. PR (48 wks) 23,119 2,433 25,237 5,352
GT1 TN UI SOF+RBV vs. NT 53,841 35,258 51,478 35,754
GT3TNIE SOF+PR (12 wks) vs. PR (24 wks) 42,240 4,281 40,623 6,556
GT3TN UI SOF+RBV vs. NT 30,119 8,936 28,044 10,505
GT3TEIE SOF+PR (12 wks) vs. NT 13,645 1,271 12,888 3,197
SOF+PR (12 wks) vs. PR (48 wks) 17,960 3,539 18,592 6,260
GT3TE Ul SOF+RBV vs. NT 33,777 17,983 31,416 19,179

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a/b + RBV;
RBV: Ribavirin; RGT: Response guided therapy; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV:
Telaprevir; Ul: Unsuitable for interferon; wks: Weeks

The new analyses are deemed extremely conservative for the following reasons.

First and most importantly the primary factor driving increased ICERS/QALY in the
scenario analysis model is the use of a generic RBV price. Whilst we have
incorporated the respective price of generic RBV from the eMIT website as requested
by the Committee, we would like to highlight that according to the MHRA website,
‘generic RBV should only be used as part of a combination with interferon or
peginterferon alfa-2b’. Furthermore market share data based on UK IMS hospital
and retail sales at April 14 MAT confirms that unbranded RBV accounts for less than
3% of total UK market share. Generic RBV should therefore not be considered the
standard RBV of choice due to its low market share and restrictions for use in
combination with peginterferon alfa-2a.





e Secondly, the utility from Vera-Llonch et al. (2013) is lower than that used in the
model from Wright et al. (2006) (0.041 versus 0.05). The latter being the most cited,
widely used and accepted source for utility increment. Wright et al. (2006) was also
accepted in all previous health technology assessment (HTA) submissions. Moving
away from this previously accepted transition probability unfairly discriminates
against regimens which have improved SVR rates.

e The Committee also requested the utility increment for patients that reached SVR to
be taken from the sofosbuvir clinical trials. This is not appropriate since patients were
not aware of SVR status when completing SF36. Despite this, some improvement in
health-related quality of life was reported’. This was also noted in section 3.24 of the
ACD.

The Base case model also considered patients who started treatment at either 40 or 45
years of age. This age range was also used by Hartwell et al. (2011)% and is believed to
reflect the characteristics of patients with HCV in the UK. The Committee requested a
sensitivity analysis assuming patients start treatment at the ages of 35 and 55. Results are
presented in Table 3 for a combined cohort of non-cirrhotic and cirrhotic patients. We can
conclude that the impact of age at treatment start on the ICERs is not substantial. In
addition, with the advent of new interferon sparing treatments it is likely that patients will
initiate treatment much earlier and based on this analysis starting treatment at 35 years of
age is more cost-effective compared with ages of 40 to 45 and 55.

Table 3 - ICERs/QALY for a combined cohort with age 35 and 55

ICERS(£/QALY )
Indication Treatment strategies Base case Scenario Scenario Scenario
model analysis analysis analysis
model: Age model: Age model: Age
40-45 35 55

GT1TNIE SOF+PR vs. TPV+PR (RGT) 11,836 15,396 14,648 18,255
SOF+PR vs. BOC+PR (RGT) 7,292 10,335 9,993 12,164
SOF+PR vs. PR (48 wks) 14,930 17,476 16,510 20,900
GT1 TN UI SOF+RBV vs. NT 49,249 47,611 46,853 53,911
GT3TNIE SOF+PR (12 wks) vs. PR (24 wks) 20,613 21,860 22,479 28,359
GT3 TN UI SOF+RBV vs. NT 21,478 21,049 19,908 23,114
GT3TEIE SOF+PR (12 wks) vs. NT 8,557 9,006 8,560 9,888
SOF+PR (12 wks) vs. PR (48 wks) 12,246 13,883 13,001 15,648
GT3TE Ul SOF+RBV vs. NT 28,569 27,483 26,297 29,660

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGINF2a/b + RBV,
RBV: Ribavirin; QALY: Quality-adjusted life years; RGT: Response guided therapy; SOF: Sofosbuvir; SVR: Sustained
virological response; TE: Treatment-experienced; TN: Treatment-naive; TPV: Telaprevir; Ul: Unsuitable for interferon; wks:
Weeks

2. Scenario 2: SVR rates from Hadziyannis et al.

The Appraisal Committee requested a scenario analysis using the SVR rates from
Hadziyannis et al. (2004)° for peginterferon alfa and ribavirin (PR) in GT1 treatment-naive
(TN) patients. We have concerns regarding this approach because the SVR rates in

"Younossi et al. Minimal impact of sofosbuvir and ribavirin on health related quality of life in Chronic Hepatitis C (CH-C).
Journal of Hepatology 2014

8 Hartwell D, Jones J, Baxter L, Shepherd J. Peginterferon alfa and ribavirin for chronic hepatitis C in patients eligible for
shortened treatment, re-treatment or in HCV/HIV co-infection: a systematic review and economic evaluation. Health Technol
Assess 2011; 15:i-210.

9 Hadziyannis SJ, Sette J, Morgan TR, Balan V, Diago M, Marcellin P et al. Peginterferon-alpha2a and ribavirin combination
therapy in chronic hepatitis C: a randomized study of treatment duration and ribavirin dose. Ann Intern Med 2004;
140(5):346-355.





Hadziyannis et al. (2004) are reported for FO-F2 and F3-F4 METAVIR scores. This offers
significant bias against SOF since in the NEUTRINO trial, non-cirrhotic and cirrhotic patients
were defined as FO-F3 and F4, respectively. In the Base case model, SVR rates from
McHutchison et al. (2009)*° were used. Clinical expert opinion deemed McHutchison et al.
(2009) as the most appropriate source since it is the largest (1035 vs. 271 patients in
Hadziyannis et al), most recent publication and is also commonly cited as being the most
representative of current treatment practice and outcomes. It should also be noted that
compared with the Hadziyannis study the patients in the McHutchison study were older (48
years vs. 43 years), heavier (82.8kg. vs. 77.3kg) and with a higher proportion of patients with
black ethnicity (19% vs. 3%), thus being most representative of the population seen within
the Neutrino trial for GT1.

Given all the above we believe that the most appropriate source is McHutchison et al.
(2009). However, we have conducted the analyses requested with results presented in Table
4, which show a slight increase in the ICERS/QALY gained when the SVR rates from
Hadziyannis et al. (2004) are used. Please note that for comparison we also included the
ICERS/QALY obtained using the SVR rates from McHutchison et al. (2009) and the
ICERS/QALY from the base case model for these two publications.

PSA results for the analysis with Hadziyannis et al. (2004) are provided in appendix 5.c.
Table 4 — ICERsS/QALY GT1 TN versus PR

ICERS(£/QALY )
Combined cohort  Non-cirrhotic cohort  Cirrhotic cohort

Base case model with SVRs from McHutchison et 14,930 23,119 2,433
al. (2009)

Base case model with SVRs from Hadziyannis et 21,857 32,167 5,819
al. (2004)

Scenario analysis model with SVRs from 17,476 25,237 5,352
McHutchison et al. (2009)

Scenario analysis model with SVRs from 25,014 34,928 9,112

Hadziyannis et al. (2004)

ICER: Incremental cost-effectiveness ratio; QALY: Quality-adjusted life years; SVR: Sustained virological response

3. Scenario 3: SOF+RBV for 24 weeks for GT3 TN/TE

Table 5 and Table 6 present ICERsS/QALY gained for the recommended SOF regimens for
GT3 patients. As mentioned previously, ICERsS/QALY from the Scenario analysis model do
not substantially differ from those initially submitted in the Base case model.

Table 5 — ICERs/QALY for GT3: combined cohort (Scenario analysis model versus
Base case model)

Indication  Treatment strategies ICERS (£/QALY) Base case ICERS (£/QALY) Scenario analysis
model model
GT3TNIE  SOF+PR (12 wks) vs. PR (24 20,613 21,860
wks)
GT3TNUI  SOF+RBV (24 wks) vs. NT 21,478 21,049
GT3TEIE  SOF+PR (12 wks) vs. PR (48 12,246 13,883
wks)
GT3TEUI  SOF+RBV (24 wks) vs. NT 28,569 27,483

10 McHutchison JG, Everson GT, Gordon SC, Jacobson IM, Sulkowski M, Kauffmann R et al. Telaprevir with peginterferon
and ribavirin for chronic HCV genotype 1 infection. N Engl J Med 2009; 360:1827-1838





ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a + RBV; RBV: Ribavirin;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; Ul: Unsuitable for
interferon; wks: Weeks

Table 6 — ICERs/QALY for GT3: non-cirrhotic and cirrhotic cohorts (Scenario analysis
model versus Base case model)

ICERS ICERS
(E/QALY) (E/QALY)
Base case Scenario
model analysis
model
Indication Treatment strategies Non-cirrhotic  Cirrhotic Non-cirrhotic  Cirrhotic
cohort cohort cohort cohort
GT3TNIE SOF+PR (12 wks) vs. PR (24 wks) 42,240 4,281 40,623 6,556
GT3 TN UI SOF+RBV (24 wks) vs. NT 30,119 8,936 28,044 10,505
GT3TEIE SOF+PR (12 wks) vs. PR (48 wks) 17,960 3,539 18,592 6,260
GT3 TE Ul SOF+RBV (24 wks) vs. NT 33,777 17,983 31,416 19,179

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a + RBV; RBV: Ribavirin;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; Ul: Unsuitable for
interferon; wks: Weeks

The recommended and licensed regimen for patients who are interferon eligible is 12 weeks
of SOF + PR. Nevertheless, and in response to a request from the Appraisal Committee the
following two scenario analyses were conducted:

1. A scenario analysis assuming that 100% of patients who are interferon eligible will
receive 24 weeks of SOF + RBV vs. PR was performed.

Results are presented in Table 7. As expected the longer treatment duration resulted in
higher ICERS/QALY gained. We do not believe this is a relevant comparison. For GT3 we
had originally submitted ICERs/QALY for SOF+PR (12wks) vs PR and SOF+RBV (24 wks)
vs. NT as an option only for those that are deemed unsuitable for interferon based therapies.

We are not requesting, nor do we anticipate any patients who are able to tolerate PR would
be given the option of the 24 week interferon-free sofosbuvir regimen in preference to the
more effective and shorter 12 week interferon-containing option.

Clinical opinion has further confirmed this position with most clinicians choosing the 12 week
interferon-containing regimen unless there are absolute medical contraindications to using
interferon in their patients.

Table 7 — ICERS/QALY for GT3 IE assuming SOF+RBV for 24 weeks (Scenario analysis
model versus Base case model)

ICERS (£/QALY) Base case model ICERS (£/QALY) Scenario analysis

model
Indication  Treatment strategies Combined  Non- Cirrhotic  Combined  Non- Cirrhotic
cohort cirrhotic  cohort cohort cirrhotic cohort
cohort cohort

GT3TNIE  SOF+RBV (24 wks) vs. 46,713 106,843 12,839 46,956 100,227 14,853
PR (24 wks)

GT3TEIE  SOF+RBV (24 wks) vs. 48,687 49,621 45814 48,306 47,992 49,341
PR (48 wks)

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGINF2a + RBV; RBV: Ribavirin;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

2. A second scenario analysis was investigated (based upon the upper and lower variance
offered by the clinical experts engaged by the ERG [ACD section 3.58]) by assuming that
either 98% or 80% of patients receive triple therapy for 12 weeks, and 2% or 20%
receive dual therapy for 24 weeks, respectively vs. PR. Results are presented in Table 8
and show that SOF offers cost-effective regimens in a cohort of GT3 TN (at a





£30,000/QALY threshold) and treatment-experienced (TE) patients (at a £20,000/QALY
threshold) that are representative of current disease distribution in the UK.

Table 8 — ICERS/QALY for GT3 IE: combination of SOF+PR for 12 weeks and
SOF+RBV for 24 weeks

ICERS (£/QALY) Scenario analysis model

Indication Treatment strategies Combined Non-cirrhotic Cirrhotic cohort
cohort cohort
GT3TNIE 98% SOF+PR (12 wks) + 2% SOF+RBV (24 wks) 22,385 41,669 6,752
80% SOF+PR (12 wks) + 20% SOF+RBV (24 wks) 27,062 51,327 8,452
GT3TEIE 98% SOF+PR (12 wks) + 2% SOF+RBV (24 wks) 14,467 19,209 6,707
80% SOF+PR (12 wks) + 20% SOF+RBV (24 wks) 19,890 24,706 11,169

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGINF2a + RBV; RBV: Ribavirin;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

4. Scenario 4: HCV/HIV co-infected

As per HCV mono-infected patients and aligned to sofosbuvir's license, the preferred
regimen for HCV/HIV co-infected patients is SOF + PR (12 weeks) unless patients are
unsuitable for interferon. Table 9 details the SVR rates for HCV/HIV co-infected patients and
HCV mono-infected patients treated with 12 or 24 weeks of SOF + RBV within each
genotype. SVR rates for HCV mono-infected patients versus HCV/HIV co-infected patients
were 68% versus 76% (GT1 treated with SOF + RBV for 24 weeks), 56% versus 67% (GT3
treatment naive, treated with SOF + RBV for 12 weeks - unlicensed regimen) and 85%
versus 92% (GT3 treatment-experienced, treated with SOF + RBV for 24 weeks,
respectively. This table was presented in our response to the ERG report.

It should also be noted that current treatment guidelines recommend that HCV/HIV co-
infected patients should be treated the same as mono-infected patients and the recently
published 2014 EASL (European Association of the Study of the Liver) Recommendations
on the Treatment of Hepatitis C’ highlights the following:

¢ Indications for HCV treatment in HCV/HIV co-infected persons are identical to those
in patients with HCV mono-infection (Recommendation Al)

¢ The same treatment regimens can be used in HIV co-infected patients as in patients
without HIV infection, as the virological results of therapy are identical
(Recommendation Al)

¢ No drug-drug interaction has been reported between sofosbuvir and antiretroviral
drugs (Recommendation A2)

Please note that the British HIV Association Guidelines for HCV/HIV co-infection are
currently being updated to reflect a similar position to the European guidelines.





Table 9 — Comparison of SVR rates for sofosbuvir between mono- and co-infected
patients

. . Duration Number of patients SVR12

Trial Genotype TN/TE Regimen (weeks) achieving SVR12 :Ez)sponse

PHOTON-1** GT1 N SOF+RBV 24 87/114 76
SPARE GT1 TN SOF+RBV 24 17/25 68
PHOTON-1** GT2 N SOF+RBV 12 23/26 88
VALENCE GT2 TN SOF+RBV 12 68/73 93
PHOTON-1** GT3 N SOF+RBV* 12 28/42 67
FISSION GT3 TN SOF+RBV* 12 102/183 56
PHOTON-1** GT3 TE SOF+RBV 24 12113 92
VALENCE GT3 TE SOF+RBV 24 212/250 85
STUDY 1910* GT1 N SOF+PR 12 17119 90
NEUTRINO GT1 TN SOF+PR 12 262/292 90

*Unlicensed regimens, **co-infected patients

Since the initial submission, additional data from study 1910 has become available and we
have provided this for information. This information was also previously provided, with the
agreement of NICE, in response to the ERG clarification queries. SVR rates for HCV mono-
infected patients versus HCV/HIV co-infected patients were 90%, reinforcing that similar
response rates were seen in HCV/HIV co-infected patients as HCV mono-infected patients
treated with SOF + PR in GT1 patients. Table 10 shows the ICERs/QALY gained for SOF +
PR against PR using the data from 1910 for a non-cirrhotic cohort. As can be observed
below, SOF + PR given for 12 weeks remains a cost-effective treatment option for GT1
HCV/HIV co-infected patients.

Table 10 — ICERs/QALY for GT1 HCV/HIV co-infected with data from 1910

ICERS (£/QALY)
Indication  Treatment strategies Base case model Scenario analysis
model
GT1TN SOF+PR (12 wks) vs. PR 14,745 15,866

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a + RBV; QALY: Quality-
adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

We would also like to stress again that the ICERs originally submitted in the appendices for
GT3 HCV/HIV co-infected patients used data from the PERICO trial. These data presented a
few limitations:

e First, the SVR rate (86%) was reported for all patients but not for non-cirrhotic and
cirrhotic patients separately. Therefore an assumption had to be made that the SVR
rate of 86% applied to the non-cirrhotic cohort. An adjustment based on Laguno et al.
(2009)** was then applied to obtain the SVR rate for cirrhotic patients of 61%. Given
that co-infected patients are expected to have response rates similar to mono-
infected patients, the SVR rate of 61% for the cirrhotic population is likely to be
inflated. For instance, we estimated a SVR rate of 35% for mono-infected cirrhotic

*! Rodriguez-Torres M, Rodriguez-Orengo JF, Gaggar A, et al. Sofosbuvir and Peginterferon Alfa-2a/Ribavirin for
Treatment-Naive Genotype 1-4 HCV-Infected Patients Who Are Coinfected With HIV. 53rd ICAAC 2013. Sept 10-13, 2013,
2013; Denver, CO

12 Laguno M, Cifuentes C, Murillas J, Veloso S, Larrousse M, Payeras A et al. Randomized trial comparing pegylated
interferon -2b versus pegylated interferon -2a, both plus ribavirin, to treat chronic hepatitis C in human immunodeficiency
virus patients. Hepatology 2004; 49:22-31.





patients based on the publication by Lagging et al (2013)** and the distribution
between relapsers and non-responders from Shoeb et al (2011)*

e Second, the SVR rates for TE patients were assumed to be the same as those for TN
patients (as mentioned previously, 86% and 61% for non-cirrhotic and cirrhotic
patients, respectively) as no data was available for this population in the TE
indication. This is considered to be a big limitation since a significant difference has
been observed in the SVR rates between TN and TE in mono-infected patients. Had
we used a more conservative estimate such as Lagging et al (2013) and Shoeb et al
(2011), this would have resulted in similar ICERs to those seen in the mono-infected
population. However, at the time of the analysis no publication was found that
provided efficacy data on TE HCV/HIV co-infected patients. Consequently, we have
conducted a further scenario analysis assuming a more likely scenario for the TE
population using SVR rates from Lagging et al. (2013) and Shoeb et al (2011). These
are presented in table 10.

In summary, as highlighted in the 2014 EASL guidelines (recommendation Al) and
supported by the results from our trials (see Table 9) we believe the HCV/HIV co-infected
population responds in a similar manner to the mono-infected population.

Table 11 lists the ICERs from all sofosbuvir trial data available for HCV/HIV co-infection
aligned to the final licensed regimens for GT1 and GT3 from the summary of product
characteristics (SmPC). That is 12 weeks SOF + PR [1910] or 24 weeks SOF + RBV for the
TE population [Photon 1'°]. The respective PSA results are presented in appendix 5.d.

Table 11 — ICERS/QALY for HCV/HIV co-infected

Indication Treatment strategies ICERS (£/QALY) Scenario
analysis model
GT1TN SOF+PR (12 wks) vs. PR (data for SOF from trial 1910) 15,866
SOF+RBV (24 wks) vs. NT 27,059
GT3TE SOF+RBV (24 wks) vs. PR (SVR for PR from Lagging and Shoeb)* 17,167
SOF+RBV (24 wks) vs. NT 10,376

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; NT: No treatment; PR: PEGIFN2a + RBV;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

*Whilst we have included ICERs for the 24wk SOF + RBV regimen vs PR in GT3 TE as requested by the Committee, we are
not requesting, nor do we anticipate (as with the mono-infected population) any patients who are able to tolerate PR would
be given the option of the 24 week interferon-free sofosbuvir regimen in preference to the more effective and shorter 12
week interferon-containing option

5. Appendices

a. Impact of changing each parameter individually

The impact of changing each of the requested parameters individually was also investigated.
ICERS/QALY are presented in Table 12 and show that the cost of RBV and the utility
increment after reaching SVR have the biggest impact in the analyses. However,
conclusions around the cost-effectiveness of sofosbuvir remain the same to those in the
Base case model.

13 Lagging M, Rembeck K, Buhl MR et al. Retreatment with peg-interferon and ribavirin in patients with chronic hepatitis C
virus genotype 2 or 3 infection with prior relapse. Scandinavian journal of gastroenterology 2013;48:839-847.

" Shoeb D, Rowe IA, Freshwater D et al. Response to antiviral therapy in patients with genotype 3 chronic
hepatitis C: fibrosis but not race encourages relapse. Eur J Gastroenterol Hepatol 2011;23:747-753

 Sulkowski M et al., All-Oral Therapy With Sofosbuvir Plus Ribavirin For the Treatment of HCV Genotype 1, 2,
and 3 Infection in Patients Co-infected With HIV (PHOTON-1). 64th Annual Meeting of the American Association
for the Study of Liver diseases, November 1-5, 2013, Washington, SA, oral abstract 212





Table 12 — ICERsS/QALY for GT1 and GT3 on the combined cohort

ICERS (£/QALY)
Indication Treatment strategies Base case TP from Mortality RBV Utility
model Cardoso et  distribution cost from
al. (2010) from Vera-
Wright et Llonch
al. (2006) etal.
(2013)
GT1TNIE SOF+PR vs. TPV+PR (RGT) 11,836 11,884 11,985 14,353 12,787
SOF+PR vs. BOC+PR (RGT) 7,292 7,550 7,400 9,433 7,899
SOF+PR vs. PR (48 wks) 14,930 14,748 15113 16,463 16,097
GT1 TN UI SOF+RBV vs. NT 49,249 44,870 49,774 47,843 53,793
GT3TNIE SOF+PR (12 wks) vs. PR (24 wks) 20,613 20,546 20,808 20,736 21,791
GT3TN UI SOF+RBV vs. NT 21,478 20,306 21,728 20,765 22,960
GT3TEIE SOF+PR (12 wks) vs. No treatment 8,557 8,726 8,682 8,187 9,156
SOF+PR (12 wks) vs. PR (48 wks) 12,246 12,182 12,407 13,066 13,103
GT3 TE Ul SOF+RBV vs. No treatment 28,569 26,377 28,893 27,680 30,661

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGINF2a/b + RBV;
RBV: Ribavirin; RGT: Response guided therapy; QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-
experienced; TN: Treatment-naive; TPV: Telaprevir; Ul: Unsuitable for interferon; wks: Weeks

b. PSA results: Scenario 1

In addition to the input changes requested and ran for scenario 1, the assumptions around
the distributions of the costs of drugs in the PSA were changed. In the original model, the
treatment costs were varied +/- 25% from the base case for sofosbuvir and +/-10% for all the
others treatments, using a uniform distribution. In the new model, only a -10% variation has
been considered since under the Pharmaceutical Price Regulation Scheme (PPRS), drug
prices can only go down.

As the drug costs are one of the main drivers of the total costs in the model, we considered it
important to conduct this modification to better reflect drug cost variation in the UK.

Furthermore when looking at the isolated impact of the changes requested in scenario 1, it
can be observed that the utility after reaching SVR from Vera-Llonch increases the
probability that sofosbuvir is cost-effective. This is because the uncertainty associated with
this utility is significantly lower than that from Wright et al. (2006) (0.01 versus 0.045).

Figure 1 — PSA results for GT1 TN IE: SOF+PR (12 weeks) vs. TPV+PR
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The results from the PSA on GT1 TN IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 73% and 93% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with telaprevir.





Figure 2 — PSA results for GT1 TN IE: SOF+PR (12 weeks) vs. BOC+PR
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The results from the PSA on GT1 TN IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 99% and 100% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with boceprevir.

Figure 3 — PSA results for GT1 TN IE: SOF+PR (12 weeks) vs. PR (48 weeks)
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The results from the PSA on GT1 TN IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 77% and 100% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with PR for 48 weeks.

Figure 4 — PSA results for GT1 TN Ul: SOF+RBV (24 weeks) vs. No treatment
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The results from the PSA on GT1 TN Ul patients show that SOF+RBYV for 24 weeks has a
probability of being cost-effective of approximately 0% and 2% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with no treatment.

Figure 5 — PSA results for GT3 TN IE: SOF+PR (12 weeks) vs. PR (24 weeks)
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The results from the PSA on GT3 TN IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 37% and 94% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with PR for 24 weeks.

Figure 6 — PSA results for GT3 TN Ul: SOF+RBYV (24 weeks) vs. No treatment
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The results from the PSA on GT3 TN Ul patients show that SOF+RBYV for 24 weeks has a
probability of being cost-effective of approximately 36% and 99% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with no treatment.

Figure 7 — PSA results for GT3 TE IE: SOF+PR (12 weeks) vs. No treatment
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The results from the PSA on GT3 TE IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 100% and 100% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with no treatment.

Figure 8 — PSA results for GT3 TE IE: SOF+PR (12 weeks) vs. PR (48 weeks)
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The results from the PSA on GT3 TE IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 88% and 99% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with PR for 48 weeks.





Figure 9 — PSA results for GT3 TE Ul: SOF+RBV (24 weeks) vs. No treatment
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The results from the PSA on GT3 TE Ul patients show that SOF+RBV for 24 weeks has a
probability of being cost-effective of approximately 1% and 81% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with no treatment.

c. PSA results: Scenario 2

Figure 10 — PSA results for GT1 TN IE in Scenario analysis model: SOF+PR (12 weeks)
vs. PR (48 weeks) with SVR from Hadziyannis et al. 2004
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The results from the PSA on GT1 TN IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 15% and 86% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with PR for 48 weeks.

Figure 11 — PSA results for GT1 TN IE in Base Case model: SOF+PR (12 weeks) vs. PR
(48 weeks) with SVR from Hadziyannis et al. 2004
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The results from the PSA on GT1 TN IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 34% and 80% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with PR for 48 weeks.





Figure 12 — PSA results for GT1 TN IE in Scenario analysis model: SOF+PR (12 weeks)
vs. PR (48 weeks) with SVR from McHutchison et al. 2009
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The results from the PSA on GT1 TN IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 78% and 99% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with PR for 48 weeks.

Figure 13 — PSA results for GT1 TN IE in Base case model: SOF+PR (12 weeks) vs. PR
(48 weeks) with SVR from McHutchison et al. 2009
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The results from the PSA on GT1 TN IE patients show that SOF+PR for 12 weeks has a
probability of being cost-effective of approximately 70% and 97% at a £20,000/QALY and
£30,000/QALY threshold, respectively, compared with PR for 48 weeks.

d. PSA results: HCV/HIV co-infected
Figure 14 — PSA results for GT1 TN: SOF+PR (12 weeks) vs. PR (48 weeks)
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The results from the PSA on GT1 TN HCV/HIV co-infected patients show that SOF+PR for
12 weeks has a probability of being cost-effective of approximately 83% and 99% at a
£20,000/QALY and £30,000/QALY threshold, respectively, compared with PR.

Value of ceiling ratio






Figure 15 — PSA results for GT1 TN: SOF+RBV (24 weeks) vs. No treatment
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The results from the PSA on GT1 TN HCV/HIV co-infected patients show that SOF+RBYV for
24 weeks has a probability of being cost-effective of approximately 2% and 83% at a
£20,000/QALY and £30,000/QALY threshold, respectively, compared with no treatment.

Figure 16 — PSA results for GT3 TE: SOF+RBV (24 weeks) vs. PR (48 weeks)
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The results from the PSA on GT3 TE HCV/HIV co-infected patients show that SOF+RBV for
24 weeks has a probability of being cost-effective of approximately 80% and 100% at a
£20,000/QALY and £30,000/QALY threshold, respectively, compared with PR for 48 weeks.

Figure 17 — PSA results for GT3 TE: SOF+RBV (24 weeks) vs. No treatment
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The results from the PSA on GT3 TE HCV/HIV co-infected patients show that SOF+RBV for
24 weeks has a probability of being cost-effective of approximately 100% and 100% at a
£20,000/QALY and £30,000/QALY threshold, respectively, compared with no treatment.

Value of ceiling ratio

e. Probabilistic ICERs

Probabilistic ICERs for the scenario analyses conducted are presented in the tables below.
These were calculated by estimating the 95% confidence ellipse. The difference between the
deterministic ICER/QALY (referred in the tables as “Scenario”) and the probabilistic mean
(referred in the tables as “PSA average”) is due to the variation of -10% given to all drug
costs (since a uniform distribution was assigned to these parameters resulting in a wider
spread of the simulations).

For the comparison of sofosbuvir against telaprevir (table 13) the 95% confidence intervals
for the ICERs are relatively wide. This is due to the high uncertainty around the SVR rate for
cirrhotic patients on telaprevir since the ADVANCE study only had a small number of
cirrhotic patients (n=21). In our model we assigned a beta distribution to this parameter and





can observe that the SVR rates obtained from sampling this distribution vary considerably

(95% CI: 41% to 81%).

6. Table 13 — Probabilistic ICERs for scenario 1 (appendix b)

ICER (£/QALY)
Indication Treatment strategies Figure in Scenario PSA PSA PSA
answers to average lower upper
NICE bound  bound
GT1TNIE  SOF+PRvs. TPV+PR (RGT) 1 15,396 14,394 4534 72,672
SOF+PR vs. BOC+PR (RGT) 2 10,335 9,629 3,560 23,606
SOF+PR vs. PR (48 wks) 3 17,476 16,110 10,528 27,154
GT1TNUI  SOF+RBV vs. NT 4 47,611 45,159 28,842 91,655
GT3TNIE  SOF+PRvs. PR (24 wks) 5 21,860 20,643 12,442 43,145
GT3TNUI  SOF+RBVvs. NT 6 21,049 19,764 14,067 29,786
GT3TEIE  SOF+PRvs.NT 7 9,006 8,340 4,556 15,757
SOF+PR vs. PR (48 wks) 8 13,883 12,722 6,545 30,837
GT3TEUI  SOF+RBV vs. NT 9 27,483 25,881 18,243 40,327
Table 14 — Probabilistic ICERs for scenario 2 (appendix c)
ICER (£/QALY)
Model SVRs Sources Figure in Scenario PSA PSA PSA
answers to average lower  upper
NICE bound  bound
Scenario analysis model  Hadziyannis et al. 2004 10 25014 23,603 15,019 44,280
Scenario analysis model  McHutchinson et al. 2009 12 17,476 16,110 10,528 27,154
Table 15 — Probabilistic ICERs for HCV/HIV co-infected scenario (appendix d)
ICER (£/QALY)
Indication Treatment strategies Figure  Scenario PSA PSA PSA
in average lower upper
answers bound bound
to NICE
GT1TN SOF+PR vs. PR (data for SOF from trial 1910) 14 15,866 14,874 8,569 30,486
SOF+RBV vs. NT 15 27,059 25596 17,545 41,754
GT3TE SOF+RBV vs. PR (SVR for PR from Lagging+Shoeb) 16 17,167 16,679 11,587 25,351
SOF+RBV vs. NT 17 10,376 9,933 7,165 13,652







Appraisal Consultation Document — Sofosbuvir for treating chronic hepatitis C

Gilead response to further analysis required by the Appraisal Committee regarding
the HCV/HIV co-infected population — July 2014

1. Whether analysis Gl is for non cirrhotic patients only or for a combined
population?

The analysis from study 1910 is based upon a non cirrhotic (FO-F3) cohort of patients who
are all HCV/HIV co-infected. No cirrhotic patients were enrolled in this study. SVR rates
within the non cirrhotic cohort for HCV mono-infected patients versus HCV/HIV co-infected
patients were 90% reinforcing the fact that similar response rates are seen in patients
treated with SOF + PR in GT1 patients regardless of HCV/HIV co-infection status.

2. ICERs/QALY for non-cirrhotic and cirrhotic HCV/HIV co-infected patients

Tables 1-3 list the ICERs from all sofosbuvir trial data available for HCV/HIV co-infection
aligned to the final licensed regimens for GT1 and GT3 from the summary of product
characteristics (SmPC). That is 12 weeks SOF + PR [1910] or 24 weeks SOF + RBV for the
TE population [Photon 1]°.

Of note, whilst we have included ICERs for the 24wk SOF + RBV regimen vs PR in GT3 TE
as requested by the Committee, we are not requesting guidance for, nor do we anticipate (as
with the mono-infected population) any patients who are able to tolerate PR would be given
the option of the 24 week interferon-free sofosbuvir regimen in preference to the more
effective and shorter 12 week interferon-containing option. We believe that HCV/HIV co-
infected patients should be treated the same as HCV mono-infected patients for the reasons
outlined within our submission and also our response to the ACD

Table 1 — ICERs/QALY for HCV/HIV co-infected: combined cohort

Indication Treatment strategies ICERS
(E/QALY)
Scenario
analysis
model
GT1TN SOF+PR (12 wks) vs. PR (data for SOF from trial 1910) NA
SOF+RBV (24 wks) vs. NT 27,059
GT3TE SOF+RBV (24 wks) vs. PR (SVR for PR from Lagging et al' (2013) and Shoeb et al? (2011)) 17,167
SOF+RBV (24 wks) vs. NT 10,376

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; NT: No treatment; PR: PEGIFN2a + RBV;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

Table 2 — ICERs/QALY for HCV/HIV co-infected: non-cirrhotic cohort

Indication Treatment strategies ICERS
(E/QALY)
Scenario
analysis
model
GT1TN SOF+PR (12 wks) vs. PR (data for SOF from trial 1910) 15,866
SOF+RBV (24 wks) vs. NT 30,499
GT3TE SOF+RBV (24 wks) vs. PR (SVR for PR from Lagging et al' (2013) and Shoeb et al2(2011)) 14,454

SOF+RBV (24 wks) vs. NT 8,968






ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; NT: No treatment; PR: PEGIFN2a + RBV;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

Table 3 — ICERs/QALY for HCV/HIV co-infected: cirrhotic cohort

Indication Treatment strategies ICERS
(E/QALY)
Scenario
analysis
model
GT1TN SOF+PR (12 wks) vs. PR (data for SOF from trial 1910) NA
SOF+RBV (24 wks) vs. NT 17,660
GT3TE SOF+RBV (24 wks) vs. PR (SVR for PR from Lagging et al' (2013) and Shoeb et al2(2011))) 37,891
SOF+RBV (24 wks) vs. NT 19,400

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; NT: No treatment; PR: PEGIFN2a + RBV;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

3. Why the Lagging study was considered appropriate?

Firstly we would like to clarify and apologise for any confusion caused as the initial reference
we provided within the additional economic analysis request was not clear. SVRs have been
obtained from Lagging et al., 2013 using the distribution between relapsers and non-
responders from Shoeb et al.,2011* as with the HCV mono-infected analysis.

This was considered appropriate for the HCV/HIV co-infected population in GT3 TE for the
following reasons outlined below:

Lagging et al (2013) and Shoeb et al (2011) was used in place of Labarga et al
(2012)° because the PERICO trial only looked at HCV/HIV co-infected TN patients.
This is considered to be a big limitation since a significant difference has been
observed in the SVR rates between TN and TE in mono-infected patients and would
thus be expected in the co-infected population. No publications have been identified
that assess P/R re-treatment of HCV/HIV infected patients with GT3.

The Lagging et al (2013) publication was selected as all the enrolled patients were
treated with P/R the first time round as well as second, as opposed to having an
inferior IFN/R or IFN-monotherapy as their first course of treatment (as was the case
in the Poynard et al® (2009). and Krawitt et al (2005)’ studies). P/R therapy was
approved by NICE in 2004 and thus it is expected that the vast majority of GT 3
treatment experienced patients currently awaiting re-treatment in England would
have previously received a prior P/R regimen, as opposed to I/R or monotherapy |
regimen.

UK clinical practice would suggest (in line with current EASL guidance) that it is very
uncommon to retreat non GT1 patients who fail to achieve an SVR with PEG-IFN +
RBYV in the first instance unless they have an urgent indication for therapy, and/or if
there is evidence of inadequate exposure to either PEG-IFN or RBV due to dose
adjustments or poor adherence during the first course of therapy. Even for the small
percentage of patients who do undertake retreatment, KOL consensus is that the
SVR's seen would be very low in practice. This may in part explain the limited
number of publications detailing re-treatment of GT3 P/R failures in practice.





4. What the patient characteristics in the Lagging study were (the publication
does not provide detail).

The patient characteristics are outlined below under ‘Group A’

Table I. Baseline chatacretistics.
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(non-RVE} (RARD
48 weels therapy 48 weels therapy 24 weels therapy
Characterisic (m— 38 m—21) n— 12
Gender
sl 25 {76 15 (T1%3 10 {33%)
Fernale* 5 (24%) & (20%) 2 (17%3}
Apge {yea.rs)b 502 (7.3 52.0(7.2) 46.6 (10.0}
BMI gim®® 27.6 (5.0 27.0 (5.4} 262 (3.1
Rourte of o atvitnise on®
Inreavenons drag use 25 (AR} o {43y 10 (83%%
Bloed products ) 2 {10%) 2 (17%)
Sexual 1 {3y 5 (24%) i
Thtleowsity G 240 5 (24 i
Genomype 2* T {18%) T {334 3 2540
Genorype 3° 31 (B2} 14 {6754} o (75%)
Druration of infection (srears}b 27.1 (8T 22.8(12.8% 18.3 (&1
AFRI (nAST * 100/ Flareler Count) 0.9% {0593 1.14 {171} 0.70 (0,77}
GUCT (aST * FTEINK * 1007 Plateler Count® 1.07 {1.07% 125 (202 0.76 {0.94)
Fibeosis Stage (Tshal score 0 273 4/5 6 2f 33 a5 3 /351
Stearcasiz Grade (DIIJ‘ZJ’S)d 2S00 5630 217111
Logye HOVARNA (TUARLYY 506 (071} 607 {052 5.73 (0.86)
IT288 SNT polymotphism? 17/ 17/ 1 /T2 6 a2
(12979860 COCTITT
Race (Caucasian/Asiany® 3F 0 20/ 1 12/ 0
Alcohel Comsumprion (unitsireel)” 16 (2.6} 2.8 (5.0 36 GO

Trara presented as *n (%43, "Mean (81, “Median (Mean), and n.
Formy six patents had no prior ver bicpesy gvailable for evaluar on.

1Labarga P, Barreiro P, da SA, Guardiola JM, Rubio R, Aguirrebengoa K, et al. Comparison of high ribavirin

induction versus standard ribavirin dosing, plus peginterferon-alpha for the treatment of chronic hepatitis C in

HIV-infected patients: the PERICO trial. J Infect Dis 2012 Sep 15;206(6):961-8.

2 Sulkowski M et al., All-Oral Therapy With Sofosbuvir Plus Ribavirin For the Treatment of HCV Genotype 1, 2,

and 3 Infection in Patients Co-infected With HIV (PHOTON-1). 64th Annual Meeting of the American Association

for the Study of Liver diseases, November 1-5, 2013, Washington, SA; oral abstract 212

8 Lagging M, Rembeck K, Buhl MR et al. Retreatment with peg-interferon and ribavirin in patients with chronic

hepatitis C virus genotype 2 or 3 infection with prior relapse. Scandinavian journal of gastroenterology

2013;48:839-847.

* Shoeb D, Rowe IA, Freshwater D et al. Response to antiviral therapy in patients with genotype 3 chronic

hepatitis C: fibrosis but not race encourages relapse. Eur J Gastroenterol Hepatol 2011;23:747-753

® Labarga P, Barreiro P, da SA, Guardiola JM, Rubio R, Aguirrebengoa K, et al. Comparison of high ribavirin

induction versus standard ribavirin dosing, plus peginterferon-alpha for the treatment of chronic hepatitis C in

HIV-infected patients: the PERICO trial. J Infect Dis 2012 Sep 15;206(6):961-8

6 Poynard T, Colombo M, Bruix J, Schiff E, Terg R, Flamm S, et al. Peginterferon alfa-2b and ribavirin:effective in

Eatients with hepatitis C who failed interferon alfa/ribavirin therapy. Gastroenterology 2009;136:1618-28; e2.
Krawitt EL, Ashikaga T, Gordon SR, Ashikaga T, Gordon SR, Ferrentino N, Ray MA, Lidofsky SD, New

York New England Study Team: Peginterferon alpha-2b and ribavirin for treatment-refractory chronic

hepatitis C. J Hepatol 2005, 43:243-9






Sofosbuvir for chronic hepatitis C

ERG report on the manufacturer’s additional analyses requested by NICE for

the second Appraisal Committee Meeting

Produced by Southampton Health Technology Assessments Centre
(SHTAC)
Authors Keith Cooper

Geoff Frampton

Emma Loveman

Correspondence to Geoff Frampton
Senior Research Fellow
Southampton Health Technology Assessments Centre
(SHTAC)

Date completed 09/07/2014





1. Introduction

In the Appraisal Consultation Document (ACD) for sofosbuvir for treating chronic
hepatitis C, NICE requested further analyses from the manufacturer for sofosbuvir in
combination with ribavirin, with or without peginterferon alfa, compared against
peginterferon alfa and ribavirin in people with genotype 1 and genotype 3 chronic

hepatitis C.

The manufacturer outlined their response to these requests in an additional
document and provided an updated version of the economic model. The analyses
were presented in a series of scenario analyses. The ERG was requested to provide

an independent assessment of these analyses.

2. ERG’s comments on the manufacturer’s additional analyses

The manufacturer has presented their analyses as four “scenarios” which capture
some of the analyses requested by NICE. These are summarised here, together with
the ERG’s comments. Where appropriate, the ERG has conducted new analyses

and these are presented in section 3 below.

Manufacturer’s scenario 1: Transition probabilities from Cardoso et al. (2010) +
Utility rate from Vera-Llonch et al. (2013) + Mortality rates + Ribavirin cost

The manufacturer provided a new base case analysis applying four changes from
the original base case:

1) Using transition probabilities identified from Cardoso et al. (2010) as
requested for the SVR-cirrhotic health state to the hepatocellular carcinoma
(HCC) health state. The manufacturer also applied an additional change to
the transition probability to HCC from the non-SVR-cirrhotic (compensated
cirrhosis) health state.

2) Using the utility increment after reaching SVR from Vera-Llonch et al. (2013).

3) Varying all-cause mortality assuming a 61%:39% male to female distribution
in line with Wright et al. (2006).

4) Applying the generic cost of ribavirin based on £43.50 for a 56-tablet pack.
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ERG comments

1) The transition probability applied for the SVR-cirrhotic health state to HCC has
been checked by the ERG and is correct.

In the original base case the transition probability from the compensated cirrhosis
health state to HCC was 0.014. In this scenario the manufacturer has applied a
different transition probability of 0.0631. The manufacturer took this from the
Cardoso et al. (2010) study which the manufacturer states is more appropriate given
the requested transition probability from SVR-cirrhosis to HCC was also taken from
that study. The probability is however much higher than in the original base case,
and is also higher than the transition probability to the decompensated cirrhosis state
(0.039 in the base case). The anticipated effect on the ICERSs is favourable to

sofosbuvir (see ERG analysis 6 which illustrates this point).

2) The updated analysis uses the utility from Vera-Llonch et al. (2013) as requested.
The ACD also requested utility values taken from the included clinical trials to be
applied. The manufacturer justifies not applying these utilities because the
participants were not aware that they had achieved an SVR at the time the HRQoL
assessment was applied in the trials. The ERG has not re-run this analysis as it is
unclear whether the SF-36 data obtained from the trials would be reflective of post-
SVR utilities.

3) A sensitivity analysis was requested by NICE relating to the proportion of males
and females in the all-cause mortality data. This has instead been included by the

manufacturer as part of their revised base case.

In addition, NICE requested the inclusion of alternative SVR12 estimates from
Hadziyannis et al. (2004) in the revised base case but this has not been applied in
Scenario 1. This is, however, given as a separate sensitivity analysis in Scenario 2

(see below).

The manufacturer has not applied the full set of assumptions requested by NICE in

the ACD in their new base case. The ERG has re-run the revised base case and
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sensitivity analyses in line with the changes requested by NICE (see Section 3
below). The manufacturer provides probabilistic results in the form of cost-
effectiveness acceptability curves (CEACSs) and scatterplots for each of their
analyses. However, they have not presented probabilistic ICERs. The ERG re-ran
the manufacturer’s base case analyses which confirmed that probabilistic ICERs

were similar to the deterministic results.

Manufacturer’s scenario 2. SVR rates from Hadzyannis et al. (2004)

As noted above, this analysis was requested by NICE to be included in the revised
base case. The manufacturer argues that Hadziyannis et al. (2004) is not an
appropriate study for providing SVR data because it grouped METAVIR fibrosis
scores as FO-F2 and F3-F4 whereas the NEUTRINO trial defined non-cirrhotic and
cirrhosis as F0-3 and F4. In the original base case the manufacturer employed SVR
rates from the study by McHutchison et al. (2009) and in the updated analyses the
manufacturer states that this was because it was the largest study available and the
most representative of current practice. Nevertheless, the manufacturer has provided

a scenario analysis using the Hadziyannis et al. (2004) study.

ERG comments
The ERG notes that in the McHutchison et al. (2009) study, non-cirrhotic and

cirrhosis were also grouped by METAVIR scores as FO-F2 and F3-F4 (similarly to
Hadziyannis et al.) and therefore this is not an appropriate justification to not use

Hadziyannis et al. data.

The Hadziyannis et al. rates have been applied by the ERG in the base case

analysis along with the requested changes noted above (see Section 3).





Manufacturer’s scenario 3: SOF+RBYV for 24 weeks in HCV genotype 3 patients
The manufacturer provides scenarios assuming that 100% of patients who are
interferon eligible will receive 24 weeks of SOF+RBV versus PEG+RBV and a
scenario assuming that either 98% or 80% of patients receive SOF+PEG+RBYV for
12 weeks and 2% or 20% receive SOF+RBV. As noted above, the manufacturer has
not applied the full set of assumptions requested by NICE in the ACD in their new

base case. Therefore, the ERG has re-run this analysis (see section 3).

Manufacturer’s scenario 4. HCV/HIV co-infected

The manufacturer has provided analyses for HCV/HIV co-infected patients infected
with HCV genotypes 1 and 3. For genotype 1, the data for study 1910 are used (from
a poster by Rodrigues-Torres et al. 2013). Study 1910 had a regimen of
SOF+PEG+RBV, with all drugs administered for 12 weeks. For genotype 3, the
SVRs are taken from a study by Lagging et al. (2013). Initially, the manufacturer
presented analyses for the combined cirrhotic + non-cirrhotic cohort (manufacturer’s
Table 1 in “Gilead’s response to further analysis required by the Appraisal
Committee — June 2014”; and Table 4 in “Gilead Consultation Response — 4 July
2014”). Subsequently, in response to a request for clarification from the ERG, the
manufacturer provided a further analysis (received by the ERG 8" July 2014) which
provides ICERs for mono- and co-infected patients separately according to their

cirrhosis status.

ERG comments

The ERG has checked the calculation of the ICER for the overall cohort reported in
Table 10 of the manufacturer’s additional analyses and this appears correct.
However, the ERG has not checked the accuracy of analysis results for the separate
cirrhotic and non-cirrhotic cohorts. It should be noted that the individual studies that
the analyses are based on have various limitations. The manufacturer states that
they obtained a 35% SVR rate for mono-infected cirrhotic patients based on the
paper by Lagging et al (2013). However, the Lagging et al. (2013) study reports that
it contained only 7 confirmed cirrhotic patients and provided an SVR for 6 of these,
which was 50%. It is not clear where the manufacturer’'s 35% comes from. The HCV

genotypes of the cirrhotic patients (i.e. whether genotype 2 or 3) and the PEG+RBV





retreatment groups they were assigned to were not specified in the Lagging et al.
(2013) paper.

3. ERG analyses

The ERG re-ran the revised base case analysis (ERG analysis 1) to reflect that
requested by NICE. The ERG also re-ran the sensitivity analyses requested by NICE
(ERG analyses 2-6) as these had been applied to an incorrect revised base case in

the manufacturer’s analyses.

ERG analysis 1: Revised base case
In the Tables below, the ‘Manufacturer base case model’ refers to the results from
the manufacturer’s original submission and the ‘ERG analysis model’ refers to the
analyses conducted by the ERG using the following criteria requested by NICE:
1) A transition from the SVR-cirrhotic health state to the HCC health state, using
the transition probability estimates from Cardoso et al. (2010).
2) SVR estimates for peginterferon alfa and ribavirin from Hadziyannis et al.
(2004) (FO-F2 56%; F3-4 38%).
3) A utility increment after SVR (0.041) from Vera-Llonch et al. (2013).
4) Alternative costs for ribavirin (average cost for generic ribavirin based on
eMIT: £42.50 for a 56-tablet pack).

Table 1 and Table 2 show the scenario analysis model results with the changes 1-4
for the combined cohort and the cirrhotic and non-cirrhotic cohorts respectively. For
all analyses the ICERs are less favourable for sofosbuvir than the base case model
results provided by the manufacturer. For two comparisons the ICER increases to
above the £30,000 per QALY threshold, where it was below this threshold in the
base case.





Table 1 — ICERS/QALY for genotypes 1 and 3: combined cohort

Indication  Treatment strategies ICERS (£/QALY) Manufacturer  ICERS (£/QALY) ERG analysis
base case model model
GTMTNIE  SOF+PRvs. TPV+PR (RGT) 11,836 18,704
SOF+PR vs. BOC+PR (RGT) 7,292 12,172
SOF+PR vs. PR (48 wks) 14,930 30,993
GT1TNUI  SOF+RBV vs. NT 49,249 58,113
GT3TNIE  SOF+PR (12 wks) vs. PR (24 wks) 20,613 28,666
GT3TNUI  SOF+RBVvs. NT 21,478 26,611
GT3TEIE  SOF+PR (12 wks) vs. No treatment 8,557 10,773
SOF+PR (12 wks) vs. PR (48 wks) 12,246 16,979
GT3TEUI  SOF+RBVvs. NT 28,569 34,261

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a/b + RBV;
RBV: Ribavirin; RGT: Response guided therapy; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV:

Telaprevir; Ul: Unsuitable for interferon; wks: Weeks

Table 2 — ICERs/QALY for genotypes 1 and 3: non-cirrhotic and cirrhotic cohorts

ICERS (£/QALY) Manufacturer

base case model

ICERS (£/QALY) ERG

analysis model

Indication Treatment strategies Non-cirrhotic  Cirrhotic Non-cirrhotic  Cirrhotic
cohort cohort cohort cohort
GT1TNIE SOF+PR vs. TPV+PR (RGT) 18,819 846 24,509 4,680
SOF+PR vs. BOC+PR (RGT) 11,471 -500 15,653 2,274
SOF+PR vs. PR (48 wks) 23,119 2,433 38,460 12,891
GT1 TN UI SOF+RBV vs. NT 53,841 35,258 58,118 58,093
GT3TNIE SOF+PR (12 wks) vs. PR (24 wks) 42,240 4,281 46,036 8,318
GT3TN UI SOF+RBV vs. NT 30,119 8,936 31,851 15,133
GT3TEIE SOF+PR (12 wks) vs. NT 13,645 1,271 14,380 2,895
SOF+PR (12 wks) vs. PR (48 wks) 17,960 3,539 20,694 8,093
GT3TE Ul SOF+RBV vs. NT 33,777 17,983 35,744 29,704

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a/b + RBV;
RBV: Ribavirin; RGT: Response guided therapy; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV:

Telaprevir; Ul: Unsuitable for interferon; wks: Weeks

ERG analysis 2: Age of patients at the start of treatment

The Committee requested a sensitivity analysis assuming patients start treatment at

the ages of 35 and 55. The results for this sensitivity analysis for the manufacturer’s

base case and the ERG analysis are shown in Table 3. This sensitivity analysis

causes a small change in the ICERSs, with sofosbuvir having more favourable ICERs

for younger patients.





Table 3 — ICERS/QALY for a combined cohort with age 35 and 55

ICERs(£/QALY )
Indication Treatment strategies Manufacturer ERG analysis ERG analysis ERG analysis
base case model: Age model: Age model: Age
model 40-45 35 55
GT1TNIE SOF+PR vs. TPV+PR (RGT) 11,836 18,704 17,566 22,611
SOF+PR vs. BOC+PR (RGT) 7,292 12,172 11,586 14,706
SOF+PR vs. PR (48 wks) 14,930 30,993 28,836 37,734
GT1TNUI SOF+RBV vs. NT 49,249 58,113 56,664 66,258
GT3TNIE SOF+PR (12 wks) vs. PR (24 wks) 20,613 28,666 29,508 38,283
GT3TNUI SOF+RBV vs. NT 21,478 26,611 24,877 29,520
GT3TEIE SOF+PR (12 wks) vs. NT 8,557 10,773 10,026 12,162
SOF+PR (12 wks) vs. PR (48 wks) 12,246 16,979 15,651 19,517
GT3 TE Ul SOF+RBV vs. NT 28,569 34,261 32,470 37,257

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGINF2a/b + RBV;
RBV: Ribavirin; QALY: Quality-adjusted life years; RGT: Response guided therapy; SOF: Sofosbuvir; SVR: Sustained
virological response; TE: Treatment-experienced; TN: Treatment-naive; TPV: Telaprevir; Ul: Unsuitable for interferon; wks:
Weeks

ERG analysis 3: SOF+RBYV for 24 weeks for genotype 3 treatment-naive or
experienced patients

The committee requested an analysis assuming that an increased proportion of
interferon-eligible people may receive SOF+RBV for 24 weeks. Table 4 and Table 5
show the ICERs for the manufacturer’s base case and the ERG analyses of
SOF+PEG+RBY for 12 weeks in genotype 3 treatment naive and treatment
experienced interferon-eligible groups, for cirrhotic, non-cirrhotic and combined
cohorts. Table 6 and Table 7 show the ICERs for SOF+RBYV for 24 weeks for
cirrhotic, non-cirrhotic and the combined cohorts. The ICERs more than double for
both comparisons when the duration of therapy is extended and increase to £64,458
and £58,388 for the HCV genotype 3 treatment naive and treatment experienced
cohorts respectively. This illustrates the range of ICERs assuming that 0-100% of

patients receive 24 weeks treatment with SOF+RBV.

Table 4 — ICERS/QALY for genotype 3: combined cohort

Indication  Treatment strategies ICERS (£/QALY) Manufacturer ICERS (£/QALY) ERG
base case model analysis model

GT3TNIE  SOF+PR (12 wks) vs. PR (24 wks) 20,613 28,666

GT3TEIE  SOF+PR (12 wks) vs. PR (48 wks) 12,246 16,979

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a + RBV; RBV: Ribavirin;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; Ul: Unsuitable for
interferon; wks: Weeks





Table 5 — ICERS/QALY for genotype 3: non-cirrhotic and cirrhotic cohorts

ICERS (£/QALY) Manufacturer ICERS (£/QALY) ERG
base case model analysis model
Indication Treatment strategies Non-cirrhotic  Cirrhotic Non-cirrhotic  Cirrhotic
cohort cohort cohort cohort
GT3TNIE SOF+PR (12 wks) vs. PR (24 wks) 42,240 4,281 46,036 8,318
GT3TEIE SOF+PR (12 wks) vs. PR (48 wks) 17,960 3,539 20,694 8,093

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a + RBV; RBV: Ribavirin;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; Ul: Unsuitable for
interferon; wks: Weeks

Table 6 — ICERs/QALY for genotype 3 interferon experienced assuming SOF+RBV for
24 weeks

Indication  Treatment strategies ICERS (£/QALY) Manufacturer ICERS (£/QALY) ERG
base case model analysis model

GT3TNIE  SOF+RBV (24 wks) vs. PR (24 wks) 46,713 64,458

GT3TEIE  SOF+RBV (24 wks) vs. PR (48 wks) 48,687 58,388

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGINF2a + RBV; RBV: Ribavirin;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; wks: Weeks

Table 7 — ICERs/QALY for genotype 3 TE assuming SOF+RBV for 24 weeks: non-
cirrhotic and cirrhotic cohorts

ICERS (£/QALY) Manufacturer ICERS (£/QALY) ERG
base case model analysis model
Indication Treatment strategies Non-cirrhotic  Cirrhotic Non-cirrhotic  Cirrhotic
cohort cohort cohort cohort
GT3TNIE SOF+RBV (24 wks) vs. PR (24 wks) 106,843 12,839 113,877 21,830
GT3TEIE SOF+RBV (24 wks) vs. PR (48 wks) 49,621 45,814 54,051 79,247

ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a + RBV; RBV: Ribavirin;
QALY: Quality-adjusted life years; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; Ul: Unsuitable for
interferon; wks: Weeks

ERG analysis 4: Variation in all-cause mortality

The Committee requested an analysis varying the all-cause mortality by assuming
that the population entering the model comprises 61% men and 39% women. The
results for this scenario are shown in Table 8. Changes to the all-cause mortality

make small changes to the ICERs.





Table 8 — ICERS/QALY for genotypes 1 and 3: combined cohort varying all-cause
mortality

Indication  Treatment strategies ICERS (£/QALY) ERG analysis ICERS (£/QALY) ERG analysis model,
model adjusted mortality
GT1TNIE  SOF+PRvs. TPV+PR (RGT) 18,704 18,229
SOF+PR vs. BOC+PR (RGT) 12,172 12,338
SOF+PR vs. PR (48 wks) 30,993 31,348
GT1TNUI  SOF+RBV vs. NT 58,113 58,748
GT3TNIE  SOF+PR (12 wks) vs. PR (24 28,666 28,931
wks)
GT3TNUI  SOF+RBV vs. NT 26,611 26,922
GT3TEIE  SOF+PR (12 wks) vs. No 10,773 10,931
treatment
SOF+PR (12 wks) vs. PR (48 16,979 17,200
wks)
GT3TEUl  SOF+RBVvs. NT 34,261 34,654

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a/b + RBV;
RBV: Ribavirin; RGT: Response guided therapy; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV:
Telaprevir; Ul: Unsuitable for interferon; wks: Weeks

ERG analysis 5: Generic cost of ribavirin

The manufacturer disagreed with the inclusion of the generic cost of ribavirin, stating
that according to the MHRA website generic ribavirin should only be used as part of
a combination with interferon or peginterferon alfa-2b. Whilst there is limited
published information concerning generic ribavirin, the ERG has not been able to
find any generic ribavirin products for use with peginterferon alfa-2a. Furthermore,
the ERG notes that the manufacturer’s model analyses have been conducted using
peginterferon alfa-2a, and it is therefore not appropriate to use a generic ribavirin in
these analyses. The ERG has produced an analysis using the non-generic cost for
ribavirin (Table 9). The effect of using a generic cost for ribavirin differed between
the analyses: for those comparisons against no treatment, using the generic cost of
ribavirin reduced the ICER of sofosbuvir, whilst for those comparisons against
PEG+RBV, telaprevir or boceprevir, using the generic cost of ribavirin increased the
ICER of sofosbuvir by up to £3,000 per QALY.
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Table 9 — ICERS/QALY for genotypes 1 and 3: combined cohort with non-generic
ribavirin

Indication  Treatment strategies ICERS (£/QALY) ERG ICERSs (£/QALY) ERG analysis
analysis model model with non-generic ribavirin
GTMTNIE  SOF+PRvs. TPV+PR (RGT) 18,704 15,484
SOF+PR vs. BOC+PR (RGT) 12,172 9,477
SOF+PR vs. PR (48 wks) 30,993 28,408
GT1TNUI  SOF+RBV vs. NT 58,113 59,815
GT3TNIE  SOF+PR (12 wks) vs. PR (24 wks) 28,666 28,499
GT3TNUI  SOF+RBVvs. NT 26,611 27,513
GT3TEIE  SOF+PR (12 wks) vs. No treatment 10,773 11,245
SOF+PR (12 wks) vs. PR (48 wks) 16,979 15,936
GT3TEUI  SOF+RBVvs. NT 34,261 35,353

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a/b + RBV;
RBV: Ribavirin; RGT: Response guided therapy; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV:
Telaprevir; Ul: Unsuitable for interferon; wks: Weeks

ERG analysis 6: Transition from the cirrhotic health state to the HCC health
state

The manufacturer incorporated a change to the transition from the cirrhotic health
state to the HCC health state, although this change was not requested by the
Committee. The manufacturer used a transition probability from Cardoso et al. (2010)
of 0.0631, whilst the transition probability of 0.014 in the base case model was from
Fattovich et al. (1997). The manufacturer justified changing the transition probability
for consistency with Cardoso et al. (2010). The ERG conducted a sensitivity
analysis to demonstrate the effect of changing this transition probability on the model
results (Table 10). Results show that changing the transition probability to 0.0631 has
a large impact on the model results in favour of sofosbuvir.

Table 10 — ICERsS/QALY for genotypes 1 and 3: combined cohort using transition
probability compensated cirrhosis to HCC of 0.0631

Indication  Treatment strategies ICERS (£/QALY) ERG ICERSs (£/QALY) ERG analysis
analysis model model with TP from cirrhosis to

HCC from Cardoso et al 2010)
GTMTNIE  SOF+PRvs. TPV+PR (RGT) 18,704 15,223
SOF+PR vs. BOC+PR (RGT) 12,172 10,214
SOF+PR vs. PR (48 wks) 30,993 24,758
GT1TNUI  SOF+RBV vs. NT 58,113 47,126
GT3TNIE  SOF+PR (12 wks) vs. PR (24 wks) 28,666 21,692
GT3TNUI  SOF+RBV vs. NT 26,611 20,834
GT3TEIE  SOF+PR (12 wks) vs. No treatment 10,773 8,897
SOF+PR (12 wks) vs. PR (48 wks) 16,979 13,727
GT3TEUl  SOF+RBVvs. NT 34,261 27,199

BOC: Boceprevir; ICER: Incremental cost-effectiveness ratio; IE: Interferon eligible; GT: Genotype; PR: PEGIFN2a/b + RBV;
RBV: Ribavirin; RGT: Response guided therapy; SOF: Sofosbuvir; TE: Treatment-experienced; TN: Treatment-naive; TPV:
Telaprevir; Ul: Unsuitable for interferon; wks: Weeks
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4. Summary

The manufacturer has conducted additional analyses as requested by the NICE
Committee. However the ERG is concerned that the manufacturer has not followed
the criteria requested by the Committee. The manufacturer has included an
additional change to the transition probability for compensated cirrhosis to HCC and
has not included the alternative SVR12 estimates from Hadziyannis et al. (2004) in
the revised base case. The ERG considers that both these changes to the
Committee’s criteria result in cost effectiveness results more favourable to sofosbuvir.
In addition, the manufacturer has included altered mortality estimates in their revised

base case; however, this change has little impact on cost effectiveness results.

The manufacturer highlighted that generic ribavirin should only be used as part of a
combination with interferon or peginterferon alfa-2b. The ERG notes that the model
results presented by the manufacturer are for peginterferon alfa-2a (due to its higher
market share) and so it may not be appropriate to include the cost for generic

ribavirin in the revised base case.
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Appraisal Consultation Document — Sofosbuvir for treating chronic hepatitis C

Gilead response to factual inaccuracies within the ERG report — July 11"

We are concerned that a number of factual inaccuracies exist within the recent ERG report
prepared for the second Appraisal Committee meeting. The comments made by the ERG
on the additional analysis provided are not consistent with the discussions we had with the
NICE project team and the points which were agreed prior to providing the additional
requested analysis.

We have highlighted all factual inaccuracies below and request confirmation that the this
information will be provided to the Appraisal Committee, reviewed and taken into account in
advance of the second Appraisal Committee meeting in order to ensure that all of the factual
inaccuracies described below are considered in full.

Factual Inaccuracy 1

Section 2; ERG analysis 6

‘The manufacturer incorporated a change to the transition from the cirrhotic health state to
the HCC health state, although this change was not requested by the Committee. The
manufacturer used a transition probability from Cardoso et al. (2010) of 0.0631, whilst the
transition probability of 0.014 in the base case model was from Fattovich et al. (1997). The
manufacturer justified changing the transition probability for consistency with Cardoso et al.
(2010).”

The ERG comment is factually incorrect for the following reasons:

The NICE Appraisal Committee requested that the manufacturer include the transition from
the sustained virological response (SVR) - cirrhotic health state to the hepatocellular
carcinoma health state, using the transition probability estimates from Cardoso et al (2010).
During discussion with the NICE project team (June 6" 2014) it was also agreed that the
manufacturer should also include the TP from the non SVR — cirrhotic state for the following
reasons.

1. The original base case included a TP from the non SVR — cirrhotic state of 0.014
from Fattovich et al. (1997)". Importantly the publication from Fattovich et al. (1997)
does not highlight a TP from the SVR - cirrhotic state.

2. The publication from Cardoso et al. (2010)? includes both a TP from the non SVR —
cirrhotic state (0.0631) and also the SVR — cirrhotic state (0.0128). The TP’s are
consistent with the literature which suggests that the risk of progressing to
Hepatocellular Carcinoma (HCC) is approximately 4 to 5 times lower in cirrhotic
patients who achieve SVR versus those that do not.

3. It was agreed with the NICE project team on June 6" that given the publication from
Fattovich et al. (1997) does not include TP’s for both non SVR and SVR — cirrhotic
health states that it would be more plausible to include the TPs from Cardoso et al.
(2010) which incorporate both.

! Fattovich G, Giustina G, Degos F et al. Morbidity and mortality in compensated cirrhosis type C: a retrospective follow-up study of 384
patients. Gastroenterology 1997;112:463-472

2 Cardoso AC, Moucari R, Figueiredo-Mendes C, et al. Impact of peginterferon and ribavirin therapy on hepatocellular carcinoma:
incidence and survival in hepatitis C patients with advanced fibrosis. J Hepatol. 2010;52(5):652-657.





In summary given the above points and after agreement with the NICE project team we have
followed the criteria requested by the Committee.

We also would like to highlight that the results of the revised ERG analysis (tables 1-10)
include a TP of 0.0128 for SVR — cirrhotic from Cardoso et al. (2010) and a TP of 0.014 for
non SVR — cirrhotic from Fattovich et al. (1997) as opposed to using the TPs from the one
publication (Cardoso et al. 2010) that incorporates both. The revised ERG analysis should
therefore be interpreted with caution for this reason. Including the TP from SVR - cirrhotic to
HCC from Cardoso et al (2010), but keeping the TP from non SVR - cirrhotic as per
Fattovich et al. (1997), essentially would be modelling a scenario where curing a patient of
HCV once they have cirrhosis has almost no impact on their likelihood of developing liver
cancer. As liver cancer is one of the major causes of mortality in HCV, an assumption that
achieving SVR has a very limited impact on rates of liver cancer would be a fundamental
shift to the view of the clinical progress of the disease, which would need to be supported by
clinical data.

Factual Inaccuracy 2

Section 4, (summary)

‘However the ERG is concerned that the manufacturer has not followed the criteria
requested by the Committee. The manufacturer has included an additional change to the
transition probability for compensated cirrhosis to HCC and has not included the alternative
SVR12 estimates from Hadziyannis et al. (2004) in the revised base case.’

The ERG comment is factually incorrect for the following reasons:

Section 2, scenario 2 of the Gilead ‘additional economic analyses’ report incorporates the
following parameter changes as requested by the Appraisal Committee and as agreed
during discussion with the NICE project team on 6™ June:

e Alternative SVR estimates for peginterferon alfa and ribavirin from Hadziyannis et al
(2004)®

e Transition probabilities (TPs) from compensated cirrhosis with and without SVR to
hepatocellular carcinoma (HCC) from Cardoso et al. (2010), that is, 0.0128 and
0.0631, respectively.

e Utility increment after reaching SVR of 0.041 from Vera-Llonch et al. (2013)*

e Probability of death re-estimated assuming the distribution between male and female
from Wright et al. (2006) (61% male and 39% female)

e Average cost for generic ribavirin (RBV) based on eMIT: £42.50 for a 56-tablet pack
size.

3 Hadziyannis SJ, Sette J, Morgan TR, Balan V, Diago M, Marcellin P et al. Peginterferon-alpha2a and ribavirin combination therapy in
chronic hepatitis C: a randomized study of treatment duration and ribavirin dose. Ann Intern Med 2004; 140(5):346-355.

4 Vera-Llonch M, Martin M, Aggarwal J, et al. Health-related quality of life in genotype 1 treatment-naive chronic hepatitis C patients
receiving telaprevir combination treatment in the ADVANCE study. Aliment Pharmacol Ther 2013; 38: 124-33





In the Gilead report,Table 4 presents the results of this analysis for both the combined, non
cirrhotic and cirrhotic health states. Figures 10 and 11 present the results from the PSA for
this analysis, whilst table 14 presents the mean probabilistic ICERSs as requested.

We therefore believe that we have followed the Committee’s direction in incorporating the
above changes.

Factual Inaccuracy 3

Section 2, ERG comments point 3.

‘The ERG notes that in the McHutchison et al. (2009) study, non-cirrhotic and cirrhosis were
also grouped by METAVIR scores as FO-F2 and F3-F4 (similarly to Hadziyannis et al.) and
therefore this is not an appropriate justification to not use Hadziyannis et al. data’

The ERG’s interpretation of our response is factually incorrect for the following
reasons:

As consistently stated within our ACD responses, the justification for choosing McHutchison
et al. (2009)° within the base case as opposed Hadziyannis et al. (2004) was not due to the
fact that both studies defined cirrhosis and non cirrhosis by METAVIR score FO-F2 and F3-
F4 as opposed to sofosbuvir own data which combined FO-F3 and F4, but due to the fact
that McHutchison et al. (2009) was deemed by expert clinical opinion to be the most
appropriate source.

McHutchison et al. (2009) was deemed as the most appropriate source by these clinical
experts since it is the largest (1035 vs. 271 patients in Hadziyannis et al) and most recent
publication and is also commonly cited as being the most representative of current treatment
practice and outcomes. It should also be noted that compared with the Hadziyannis study
the patients in the McHutchison study were older (48 years vs. 43 years), heavier (82.8kg.
vs. 77.3kg) and with a higher proportion of patients with black ethnicity (19% vs. 3%), thus
being more difficult to treat as well as being more representative of the population seen
within the NEUTRINO trial for GT1, making a more suitable comparator for the sofosbuvir
data.

Using Hadziyannis et al. (2004) should not be considered appropriate because the baseline
characteristics of this population would be deemed as easier to treat compared to the
populations incorporated within both McHutchison et al. (2009) and the NEUTRINO trials.
When added to the fact that both the McHutchison and Hadziyannis trials also incorporated
a different definition of cirrhosis and non cirrhosis compared to the NEUTRINO trial, using
Hadziyannis et al. (2004) results in a highly conservative approach from what was an
already conservative position in using McHutchison et al. (2009)

> McHutchison JG, Everson GT, Gordon SC, Jacobson IM, Sulkowski M, Kauffmann R et al. Telaprevir with peginterferon and ribavirin for
chronic HCV genotype 1 infection. N Engl J Med 2009; 360:1827-1838





In further support of this fact we have also highlighted within the ACD how the publication
from Roberts et al. (2009)° includes results aligned to the FO-3 and F4 definition of cirrhosis
as used within our model. Were we to have incorporated arguably this more appropriate
publication as the comparator study, the ICER for the GT1 treatment naive population versus
P/R would be lower than that seen from the base case using McHutchison et al. (2009).

In summary we would like to like to clarify that McHutchison et al. (2009) was chosen over
Roberts et al. (2009) because of clinical expert opinion supporting the conservative nature of
this approach, and over Hadziyannis et al. (2004) because the baseline patient
characteristics of this population would be deemed easier to treat than those seen in the
McHutchison and NEUTRINO trials. Even noting these reservations, we provided the
analysis as requested.

Factual Inaccuracy 4

Section 2

‘The manufacturer provides scenarios assuming that 100% of patients who are interferon
eligible will receive 24 weeks of SOF+RBV versus PEG+RBYV and a scenario assuming that
either 98% or 80% of patients receive SOF+PEG+RBV for 12 weeks and 2% or 20% receive
SOF+RBYV. As noted above, the manufacturer has not applied the full set of assumptions
requested by NICE in the ACD in their new base case. Therefore, the ERG has re-run this

analysis (see section 3).’

The ERG comment is factually incorrect for the following reasons:

The ERG has re-run the same analysis as the Gilead, but has incorporated a TP of 0.0128
for SVR — cirrhotic from Cardoso et al. (2010) and a TP of 0.014 for non SVR — cirrhotic from
Fattovich et al. (1997) as opposed to using published data based on Cardoso et al. (2010)
which was agreed with the NICE project team (6" June). The ERG analysis - tables 4-7
should therefore be interpreted with caution as they are not as has been agreed with the
NICE project team.

Factual Inaccuracy 5

Section 2, Lagging.

‘The manufacturer states that they obtained a 35% SVR rate for mono-infected cirrhotic
patients based on the paper by Lagging et al (2013). However, the Lagging et al. (2013)

study reports that it contained only 7 confirmed cirrhotic patients and provided an SVR for 6

6 Roberts SK, Weltman MD, Crawford DH, McCaughan GW, Sievert W, Cheng WS et al. Impact of high-dose peginterferon alfa-2A on
virological response rates in patients with hepatitis C genotype 1: a randomized controlled trial. Hepatology 2009; 50:1045-1055.





of these, which was 50%. It is not clear where the manufacturer’s 35% comes from. The
HCV genotypes of the cirrhotic patients (i.e. whether genotype 2 or 3) and the PEG+RBV

retreatment groups they were assigned to were not specified in the Lagging et al. (2013)

paper.

This point was clarified by Gilead upon request from the ERG on July 7" as per
below:

SVRs have been obtained from Lagging et al. (2013) using the distribution between
relapsers and non-responders from Shoeb et al.(2011)" as with the HCV mono-infected
analysis.

In summary we believe that we have already provided this information within both our
original submission on February 4™ (detailed calculation in appendix 10.14.1) and also as
part of the additional clarification questions requested by the ERG.

Factual inaccuracy 6

Section 2.

‘The manufacturer has not applied the full set of assumptions requested by NICE in the ACD
in their new base case. The ERG has re-run the revised base case and sensitivity analyses
in line with the changes requested by NICE (see Section 3 below).’

The ERG comment is factually incorrect for the following reasons:

We disagree with the ERG statement - all of the additional information as requested by the
Appraisal Committee was provided in full, with the exception on agreement from the NICE
project team of the incorporation of the TP’s from Cardoso et al. (2010).

We therefore believe that the revised ERG analysis (tables 1-10) should be interpreted with
caution as the TP’s used within their analysis were taken from two different publications.

Finally, we would like to note that in agreement with the NICE project team we provided all of
the economic analysis a full week in advance of the July 4™ deadline to ensure that if the
ERG had any further requests these could be provided by Gilead. Indeed the addition mean
probabilistic ICERs was incorporated after checking with the NICE project team to ensure
that all the analyses were provided as requested.

Having provided the analyses a full week in advance of the final deadline to allow the ERG
additional time, we are disappointed that the ERG did not take the opportunity to come to the
manufacturer for clarification regarding these areas in advance of providing a final report.

In summary, we request confirmation that the above information will be provided to the
Appraisal Committee, reviewed and taken into account in advance of the second Appraisal

7 Shoeb D, Rowe IA, Freshwater D et al. Response to antiviral therapy in patients with genotype 3 chronic hepatitis C: fibrosis but not race
encourages relapse. Eur J Gastroenterol Hepatol 2011;23:747-753





Committee meeting to ensure that all of the factual inaccuracies described are considered in
full.





