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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Elbasvir-grazoprevir for treating chronic
hepatitis C

This premeeting briefing presents:

¢ the key evidence and views submitted by the company, the consultees and their
nominated clinical experts and patient experts and

e the Evidence Review Group (ERG) report.

It highlights key issues for discussion at the first Appraisal Committee meeting and

should be read with the full supporting documents for this appraisal.

Please note that this document includes information from the ERG before the

company has checked the ERG report for factual inaccuracies.

NICE has recently appraised similar treatments for chronic hepatitis C.
Therefore, where possible, this premeeting briefing attempts to highlight the
similarities or differences between the evidence for this appraisal and those

previously considered by the appraisal committee for the previous appraisals.

Key issues for consideration

Decision problem

e The final scope includes boceprevir and telaprevir as comparators, but the
company did not include them as comparators in its submission on the basis that
they no longer represent clinical practice following the introduction of the new
direct-acting antivirals (DAA). The professional organisations also stated that
these treatments are not used in clinical practice. Does the committee agree with

the exclusion of these comparators?
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Clinical effectiveness

e The robustness of the elbasvir-grazopreuvir trial results given the following;

e Trials were mostly randomised and 4 out of the 7 trials had a
comparator arm (3 placebo controlled trials and 1 active controlled with
sofosbuvir).

e Limited data for the genotype 4 population — previously considered by
the appraisal committee for similar hepatitis C NICE appraisals.

e The ERG agreed with the company’s assessment that the risk of bias
in the trials was generally low.

e The ERG did not report any specific concerns about the trials.

e What conclusions can be drawn from the results of the network meta-analysis and

naive comparison given the ERG’s concerns (see section 5.10 of this document)?

Cost effectiveness

e The committee’s views on the appropriateness of the model structure given the
ERG'’s concerns listed in section 6.2 of this document.

e The ERG stated that subgroup analyses should have been presented for people
with HIV co-infection, people who are intolerant to or ineligible for interferon
treatment, people treated with a DAA versus non-DAA, people with mild disease
(FO-F1) and moderate disease (F2-F3). What are the committee’s views on the
ERG’s comments given the following?

e The company stated that the EASL 2015 guideline recommends the
same treatment duration and regimen for HIV co-infection and HCV
mono-infection. It also stated that the elbasvir-grazopreuvir trials
reported comparable SVR results. This has also been discussed in
recent hepatitis C NICE appraisals, where the committee did not make
different recommendations for HIV co-infection.

e The company did not give any real justification for not presenting
subgroup analysis for people who are intolerant to or ineligible for
interferon. Analyses for this subgroup were presented in TA330
(sofosbuvir) and TA364 (daclatasvir), but not in TA363 (ledipasvir-
sofosbuvir) and TA365 (ombitasvir-paritaprevir-ritonavir +/- dasabuvir).
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The committee did not identify this as a specific concern for TA363 and
TA365.

e The company stated that all the treatment experienced patients in the
elbasvir-grazoprevir trials received non-DAA treatments and 2

comparator trials present SVRs for DAA-experienced patients

e The committee’s views on the assumptions used in the company’s model;

e Clinical input data, given the ERG’s concerns about the robustness of
the network meta-analysis.

e Using genotype 1 data as a proxy for genotype 4. Given the limited
evidence available for genotype 4, this approach was accepted by the
committee in recent hepatitis C NICE appraisals.

e Source of health state utility values and SVR-related utility increment
(Wright et al. 2006 versus clinical trials). For the SVR-related utility
increment, the committee previously accepted Wright et al. for most of
the recent appraisals. However, for TA365, where trial data was
available, the committee concluded that the value would lie between
the estimate from the trial and that from Wright et al. 2006, on the basis
that the trial values might be under-estimated because they were
collected before patients became aware of their SVR status.

¢ Including age-based utility decrements, given the ERG’s concerns that
these could lead to double counting and they were not included in

previous hepatitis C NICE appraisals.

e The most plausible cost-effectiveness estimates for elbasvir-grazoprevir using all

the relevant confidential price reductions.
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1 The technology

Table 1 Details of the technology

Technology

Elbasvir-grazoprevir (Zepatier, Merck Sharp & Dohme). Single
fixed-dose combination drug.

Class of drug

Elbasvir is a HCV NS5A inhibitor and grazoprevir is a HCV NS3/4A
protease inhibitor.

Administration method

Oral

List price

£12,166.67 per 28-day pack (elbasvir: 50mg, grazoprevir: 100mg)

Commercial price
discount

The maximum price payable within NHS Framework Agreements
between MSD and CMU is:

I o< 28-day pack

Average cost of a
course of treatment

12 weeks treatment duration: £36,500 (JJJlif based on maximum
price payable within NHS Framework Agreement between MSD
and CMU, submitted 11th April 2016).

Marketing authorisation

Positive CHMP opinion for the treatment of chronic hepatitis C
(CHC) in adults.

The recommendations for the specific genotypes are listed below;

e genotype la - 12 weeks (16 weeks plus ribavirin should be
considered in patients with baseline HCV RNA level
>800,000 IU/ml and/or the presence of specific NS5A
polymorphisms causing at least a 5-fold reduction in activity
of elbasvir to minimise the risk of treatment failure)

e genotype 1b - 12 weeks

e genotype 4 - 12 weeks (16 weeks plus ribavirin should be
considered in patients with baseline HCV RNA level
>800,000 IU/ml to minimise the risk of treatment failure

SmPC

Link to report to be updated

EPAR

Link to report to be updated

Abbreviations: CHMP, Committee for Medicinal Products for Human Use; CMU, Commercial
Medicines Unit; EPAR, European public assessment report; HCV, hepatitis C virus; MSD,
Merck Sharp & Dohme; NHS, National Health Service; NS3/4A, non-structural protein 3/4A,;
NS5A, non-structural protein 5A; SMPC, summary of product characteristics;
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Relevant NICE technology appraisals
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Table 2 Relevant technology appraisals and the recommended treatment regimens

TA Subgroup by cirrhotic status and _ )
Technology Genotype _ Recommendation & (treatment duration)
Number treatment history
NC TN; NC TE Yes (12 weeks)
OPR +D (3D) |GTla
+-R) CCTN; CCTE Yes (24 weeks)
+/-
TA365% GT1lb NC TN; NC TE; CCTN; CCTE Yes (12 weeks)
OPR (2D) cT4 NC TN; NC TE Yes (12 weeks)
(+R) CCTN; CCTE Yes (24 weeks)
GT1 NC TN; NC TE; NC IFN Yes, only for significant fibrosis (12 weeks)
ineligible/intolerant
DCV + SOF — — —
GT3 NC IFN ineligible/intolerant Yes, only for significant fibrosis (12 weeks)
TA364° | (+/-R) — — —
GT4 NC TE; NC IFN ineligible/intolerant Yes, only for significant fibrosis (12 weeks)
GT1,3&4 CC IFN ineligible/intolerant Yes (24 weeks)
DCV + PR GT4 NC TN; NCTE; CCTN; CC TE Yes, only for significant fibrosis (24 weeks)
GT1 NC TN Yes (8 weeks)
NC TE Yes (12 weeks)
TA363 LDV-SOF
GT1&4 CCTN Yes (12 weeks)
CCTE Yes, if certain clinical criteria are met (12 weeks)
TA331 SMV + PR GT1&4 All Yes (12 weeks, followed by 12 weeks or 36

weeks PR)
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GT1 NC TN; NC TE; CCTN; CC TE Yes (12 weeks)
SOF + PR GT3 NC TE; CCTN; CCTE Yes (12 weeks)
(GT4,5&6)°” | CCTN; CCTE Yes (12 weeks)
TA330 NC TN; CC TN Yes, only if IFN ineligible or intolerant (24
GT2 weeks)
SOF +R NC TE; CC TE Yes (24 weeks)
GT3 CCTN; CCTE Yes, only if IFN ineligible or intolerant (24
weeks)
TA253 BOC + PR GT1 All Yes
TA252 TVR + PR GT1 All Yes
TA200, | PR GT1-6 All Yes
106, 75

% recommended with price discounts agreed with the Commercial Medicines Unit

® recommendation based on indirect discrimination of protected groups

Abbreviations: BOC — boceprevir, CC — compensated cirrhosis, D — dasabuvir, DCV — daclatasvir, GT — genotype, LDV — ledipasvir, NC — no
cirrhosis, OPR — ombitasvir/paritaprevir/ritonavir, PR — peginterferon + ribavirin, R — ribavirin, SMV — simeprevir, SOF — sofosbuvir, TA —

technology appraisal, TE — treatment experienced, TN — treatment naive, TVR - telaprevir
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Comments from consultees

The professional group stated that elbasvir-grazoprevir will provide an
additional alternative to the existing all oral combinations for patients with
chronic hepatitis C genotype 1 and 4 disease, with treatment choice being
predominately based on commissioning guidance and cost. They stated
that boceprevir and telaprevir are not used in clinical practice and will not

be useful comparators.

The professional group noted that elbasvir-grazoprevir offered an
advantage in patients with renal dysfunction as it has minimal side effects
which are an advantage over sofosbuvir-ledipasvir. It was noted that SVR
data were good in patients previously treated with an NS3/4 protease
inhibitor which is an advantage over Ombitasvir-paritaprevir-ritonavir and
dasabuvir. The professional group also noted that elbasvir-grazoprevir did

not have to be used with ribavirin in patients with compensated cirrhosis.

There is no clinical practice data available as the technology is not yet
available in the UK. The professional group noted that elbasvir-
grazoprevir would be, initially used in secondary care in hepatology, viral
hepatitis and co-infection clinics, and that it was not expected that any
additional resources or requirements would be needed above what

already exists in clinical practice.
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Table 3 Company’s decision problem and deviations from the final scope

Final scope issued
by NICE

Decision problem
addressed in the

Rationale for any deviations

submission
Pop. People with chronic hepatitis C:
¢ who have not had treatment for chronic hepatitis C (treatment-
naive)
e who have had treatment for chronic hepatitis C (treatment-
experienced)
Int. Grazoprevir-elbasvir | Elbasvir-grazoprevir | In line with the product label
Com. e BSC e BSC BOC and TVR are no longer
e BOC + PR e DCV + PR representative of current
clinical practice following
¢ DCV+PR * DCV+SOF the introduction and
e DCV + SOF e LDV + SOF approval of the newer DAA
e LDV + SOF e OPR+/-D (3D technologies and
e OPR +/-D (3D and 2D) +/- R
and 2D) +/- R e PR
e PR e SMV + PR
e SMV + PR e SOF+PRoOrR
e SOF+PROrR
e TVR+PR
Out. e sustained e sustained Resistance was not
virological virological considered in post hoc
response response analyses and therefore do
e development of | e mortality not support the economic

resistance to
grazoprevir-
elbasvir

e mortality

e adverse effects
of treatment

e health-related
quality of life

e adverse effects
of treatment

e health-related
quality of life

analyses.

Abbreviations: BOC — boceprevir, D — dasabuvir, DCV — daclatasvir, LDV — ledipasvir, OPR —
ombitasvir/paritaprevir/ritonavir, PR — peginterferon + ribavirin, R — ribavirin, SMV —
simeprevir, SOF — sofosbuvir, TVR - telaprevir
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5 Clinical-effectiveness evidence

Clinical trials of elbasvir-grazoprevir

5.1 The company presented 8 clinical trials of elbasvir-grazoprevir (see table 4). Patients in the relevant elbasvir-grazoprevir

arms received 12 weeks treatment with follow-up of 24 weeks.

Table 4 Overview of the clinical trials

CONFIDENTIAL

Trial name Design Population Intervention Comparator (s)

C-EDGE H2H | Phase llI, N=255 N=129 N=126
randomised, open- GTla, 1b, 4 HCV EBR-GZR: 12 wks SOF + PR: 12 wks
label, international, TN and TE GTla (14%), 1b (81%),4 | GTla (13%), 1b (83%), 4
multicentre With or without cirrhosis (5%) (4%)

C-EDGE TN Phase llI, N=421 N=316 N=105
randomised, double- GT1a,1b, 4, 6 HCV EBR-GZR: 12 wks Placebo: 12 wks, wash-out
blind and open-label, | TN GT1a (50%), 1b (42%), 4 | period: 4 wks; (followed by
international, With and without cirrhosis (6%), 6 (3%) EBR-GZR: 12 wks)
multicentre GT1la (51%), 1b (38%), 4

(8%), 6 (3%)

C-EDGE CO- | Phase llI, N=301 N=201 N=100

STAR randomised, double- GT1, 4,6 HCV EBR-GZR: 12 wks Placebo: 12 wks, wash-out
blind, international TN GT1a (76%), 1b (15%), 4 | period: 4 wks; (followed by
(including UK), With or without cirrhosis (6%), 6 (3%) EBR-GZR: 12 wks)
multicentre Taking opiate-substitution GT1la (75%), 1b (15%), 4

therapy (6%), 6 (4%)

C-SURFER Phase I, N=224 N=111 N=113
randomised, double- CKD stage 4 or 5 EBR-GZR: 12 wks Placebo: 12 wks, wash-out
blind and open-label, | GT1a, 1b HCV GT1a (48%), 1b (52%) period: 4 wks; (followed by
international, TN and TE EBR-GZR: 12 wks)
multicentre With and without cirrhosis GT1la (52%), 1b (47%), 1
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other (1%)

C-EDGE TE Phase IlI, N=420 N=105 No control arm
randomised, open- GTla, 1b, 4, 6 HCV EBR-GZR: 12 wks
label, international, TE GTla (58%), 1b (32%), 1
multicentre With and without cirrhosis other (1%)
N=315
3 other treatment arms
(treatment for 16 wks or
with ribavirin) not included
in the company’s analyses
C-WORTHY Phase II, randomised, | N=573 N=136 (5 arms) No control arm
double-blind and GTl1a, 1b, 3 HCV (HIV co-infection, n=30)
open-label, TN and TE EBR-GZR: 12 wks
international, With and without cirrhosis GTla (67%), 1b (32%), 1
multicentre, 20 HIV co-infection other (1%)
treatment arms N=437
15 other treatment arms
not included in the
company’s analyses
C-SCAPE Phase II, randomised, | N=98 N=19 No control arm
open-label, GTL, 4,5, 6 HCV EBR-GZR: 12 wks
international TN GT1 (5%), 4 (53%), 5
(including UK), Without cirrhosis (21%), 6 (21%)
multicentre N=79
3 other treatment arms not
included in the company’s
analyses
C-EDGE CO- Phase lll, non- N=218 N=218 No control arm
INFECTION randomised, open- GT1a, 1b, 4 HCV EBR-GZR: 12 wks
label, international, TN GT1la (66%), 1b (20%), 4

multicentre

With and without cirrhosis
HIV co-infection

(12.8%), 1 other (0.5%)

Abbreviations: CKD — chronic kidney disease; EBR — elbasvir; GT — genotype; GZR — grazoprevir; HCV — hepatitis C virus; N — number; TE —

treatment experienced; TN — treatment naive; wks - weeks
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ERG comments

5.2 The ERG agreed with the company’s quality assessment that there was

generally low risk of bias in the studies.

Clinical trial results

5.3 Results of the primary outcome of sustained virological response at 12
weeks (SVR12) from the included clinical trials (by genotype, treatment
history and cirrhosis status), are reported in tables 28 - 34 (pages 117 —
122) of the company submission and question A7 (pages 50 — 54) of the
company’s response to clarification. Due to the volume of these results,
only the results from the active-controlled study (C-EDGE H2H;
irrespective of treatment history and cirrhosis status) are reported in this

premeeting briefing document.

Table 5 SVR12 results from C-EDGE H2H trial

Treatment EBR/GZR, 12 wks SOF+PR, 12 wks Unadjusted difference in
arm n/N % n/N % %

GT1l and 4 128/129 | 99.2 114/126 | 90.5 8.7"

GTla 18/18 100 17/17 100 0.0 (-18.0, 18.9)

GT1lb 104/105 | 99 94/104 | 90.4 8.7 (3.2, 16.0)

GT4 6/6 100 3/5 60 40 (-10.9, 78.1)

Source: ERG report, page 47 (table 4.7)

Abbreviations: EBR — elbasvir; GT — genotype; GZR — grazoprevir; PR — peginterferon plus
ribavirin; SOF — sofosbuvir; wks - weeks

' P<0.001

5.4 The company could not perform a meta-analysis of the trials because only

one trial had an active comparator.

ERG comments

5.5 The ERG commented that elbasvir-grazoprevir has high SVR rates,
especially for patients with genotype 1a and 1b HCV. It agreed with the
company’s rationale for not performing a meta-analysis of the trials. In
addition, the ERG stated that there is too much heterogeneity between the

study populations to perform a reliable meta-analysis.
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Indirect evidence

Network meta-analysis

5.6 The company presented network meta-analysis to provide comparative
estimates of sustained virological response (SVR) and safety outcomes
for elbasvir-grazoprevir and the relevant comparators included in the final
scope (except for boceprevir and telaprevir), using evidence from 40
clinical trials. The trials included for each population by genotype, cirrhosis
status and treatment history are presented on pages 124 — 126 of the
company submission. In the absence of subgroup information for some of
the trials, the company made some assumptions to allow for comparisons
to be made. For example, genotype 1 data was used for genotype 4 for
some treatment regimens in the absence of relevant genotype 4 data. Full
details of the assumptions made in the network meta-analysis are

presented on page 128 of the company submission.

5.7 For each non-comparative trial in the network meta-analysis, an imputed
peginterferon plus ribavirin arm was created, estimated from the
peginterferon plus ribavirin arm of comparative trials. The company stated
that this approach has been presented at the 2015 ISPOR conference in
Milan and has also been used by the Canadian Agency for Drugs and
Technologies in Health for their review of treatment for hepatitis C and by
the World Health Organisation to inform their 2016 hepatitis C treatment

guidelines.

Naive comparisons

5.8 The company performed naive comparisons by pooling individual arms of

included studies and comparing them directly with each other.

Indirect evidence results

5.9 The company stated that naive comparison is the least robust way of
comparing treatments across trials; therefore only results from the
network meta-analysis are presented (see tables 6, 7 and 8 below). The
naive comparison results are presented alongside the network meta-
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analysis results in tables 38 — 49 (pages 132 — 139) of the company

submission.

Table 6 Network meta-analysis SVR results (random effects): Genotype 1la

Treatment Naive

no cirrhosis cirrhosis
Treatment (weeks) | Pooled SVR RR (95% ClI) Pooled SVR RR (95% CI)
(95% CI) (95% Cl)
EBR-GZR (1-12) 96.72 __ 96.23 __
(95.04, 98.40) (92.15, 100.00)
PR (1-48) 49.96 1.86 34.00 2.68
(46.16, 53.77) (1.70, 2.03) (17.68, 50.31) (2.00, 3.80)
(Sl'\g}%"sr(éga’;“ 81.76 1.20 60.51 1.50
48) (78.50, 85.03) (1.09, 1.42) (46.72, 74.31) (1.06, 3.90)
SOF+PR (1-12) 97.61 1.05 80.00 1.18
(90.34,100.00) | (0.95,1.46) | (55.21,100.00) | (0.96, 7.19)
LDV/SOF (1-8, 1-12) 92.98 1.01 97.15 1.00
(89.15, 96.81) (0.95,1.16) | (91.65, 100.00) | (0.92, 1.11)
3D+R (1-12, 1-24) 96.10 0.98 92.86 1.04
(94.39, 97.81) (0.93, 1.03) (86.11, 99.60) (0.94, 1.78)
DCV+SOF (1-12) 96.67 0.98 B B
(92.12,100.00) | (0.93,1.13)

Treatment experienced

Treatment (weeks) no cirrhosis cirrhosis
Pooled SVR RR (95% CI) Pooled SVR RR (95% CI)
(95% CI) (95% CI)

EBR-GZR (1-12) 92.65 B 91.14 B
(85.59, 99.72) (81.32, 100.00)

PR (1-48) 38.05 2.28 26.32 4.03
(29.10, 47.00) (1.68, 2.95) (6.52, 46.12) (2.23, 6.79)

a“g_vzgg’g(;;ﬂﬁ 80.09 1.13 74.36 1.30

48) (74.71, 85.48) (0.87, 2.55) (60.65, 88.06) (0.79, 17.76)

SOF+PR (1-12) 79.93 1.12 71.43 1.33
(70.44, 89.42) (0.86, 2.17) (47.76, 95.09) (0.77, 26.22)

LDV/SOF (1-12) 98.26 0.96 98.48 0.99
(96.45, 100.00) (0.76, 1.04) (94.64, 100.00) (0.63, 1.22)

3D+R (1-12, 1-24) 96.58 0.96 95.38 1.00
(93.88, 99.28) (0.76, 1.07) (90.28, 100.00) (0.66, 3.14)

DCV+SOF (1-12) 100.00 0.97 B B
(29.10, 100.00) (0.77, 1.37)

Source: Company submission (tables 38 — 41, pages 132 — 134), ERG report ( table 4.15, page 60)
Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible
interval does not include 1.00)

Abbreviations: DCV, daclatasvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; 3D,
ombitasvir/paritaprevir/ritonavir + dasabuvir; PR, peginterferon and ribavirin; R, ribavirin; RR, relative
risk; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral response
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Table 7 Network meta-analysis SVR results (random effects): Genotype 1b

Treatment Naive

no cirrhosis cirrhosis
Treatment (weeks) | Pooled SVR RR (95% CIl) Pooled SVR RR (95% CI)
(95% ClI) (95% ClI)
EBR-GZR (1-12) 98.27 B 100.00 B
(96.59, 99.94) (17.68, 100.00)
PR (1-48) 49.96 1.92 34.00 2.89
(46.16, 53.77) (1.67, 2.25) (17.68, 50.31) (2.11, 4.25)
(Slhé'};zg)'jr(éga':R 81.76 1.24 60.51 1.58
48) (78.50, 85.03) (1.11, 1.53) (46.72, 74.31) (1.06, 5.45)
SOF+PR (1-12) 96.76 1.00 91.67 1.09
(92.29, 100.00) | (0.97,1.09) | (76.03,100.00) | (0.99, 4.37)
LDV/SOF (1-8, 1-12) 97.67 1.02 97.15 1.01
(93.17,100.00) | (0.97,1.27) | (91.65, 100.00) | (0.96, 1.16)
3D+/-R (1-12) 98.84 0.99 100.00 1.01
(97.62,100.00) | (0.96, 1.02) | (96.83,100.00) | (0.97, 1.62)
DCV+SOF (1-12) 100.00 1.00 B __
(46.16, 100.00) | (0.97, 1.50)

Treatment experienced

Treatment (weeks) no cirrhosis cirrhosis
Pooled SVR RR (95% CI) Pooled SVR RR (95% CI)
(95% CI) (95% CI)

EBR-GZR (1-12) 99.12 __ 100.00 .
(95.12, 100.00) (6.52, 100.00)

PR (1-48) 38.05 2.58 26.32 3.58
(29.10, 47.00) (2.04, 3.32) (6.52, 46.12) (2.10, 6.13)

a'\él\g)jlzr%éasz 80.09 1.22 74.36 1.27

48) (74.71, 85.48) (0.98, 5.25) (60.65, 88.06) (0.84, 17.95)

SOF+PR (1-12) 84.68 1.16 50.00 1.60
(73.04, 96.32) (0.97, 3.37) (15.35, 84.65) (0.93, 55.93)

LDV/SOF (1-12) 98.26 1.00 98.48 1.00
(96.45, 100.00) (0.89, 1.09) (94.64, 100.00) (0.70, 1.20)

3D+R (1-12) 100.00 0.99 97.83 1.02
(29.10, 100.00) (0.89, 1.21) (93.61, 100.00) (0.75, 4.08)

DCV+SOF (1-12) 100.00 1.00 _ _
(95.12, 100.00) (0.90, 1.79)

Source: Company submission (tables 42 — 45, pages 135 — 137), ERG report ( table 4.16, page 61)
Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible
interval does not include 1.00)

Abbreviations: DCV, daclatasvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; 3D,
ombitasvir/paritaprevir/ritonavir + dasabuvir; PR, peginterferon and ribavirin; R, ribavirin; RR, relative
risk; SMV, simeprevir, SOF, sofosbuvir; SVR, sustained viral response
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Table 8 Network meta-analysis SVR results (random effects): Genotype 4

Treatment Naive

no cirrhosis cirrhosis
Treatment (weeks) | Pooled SVR RR (95% Cl) | Pooled SVR RR (95% ClI)
(95% ClI) (95% ClI)
EBR-GZR (1-12) 96.97 B 100.00 B
(91.54, 100.00) (0.00, 100.00)
PR (1-48) 39.47 2.36 25.00 5.26
(23.93, 55.01) (1.57, 3.65) (0.00, 67.43) (2.11, 9.85)
(Sl“g_vzgg’gjgggﬁ 84.38 1.09 66.67 1.23
28) (71.79, 96.96) | (0.84,29.18) | (13.32,100.00) | (0.55, 82.71)
SOF+PR (1-12) B __ 83.77 1.11
(75.45, 92.09) (0.50, 2.17)
LDV/SOF (1-8, 1-12) B B 97.15 1.00
(91.65, 100.00) | (0.44, 1.21)
2D+R (1-12, 1-24) 100.00 1.00 97.87 1.02
(23.93,100.00) | (0.79, 4.62) | (93.75, 100.00) | (0.49, 3.23)
DCV+SOF (1-12), -- -- -- --
Bgﬁﬁg 1:32 OFr,R 71.01 1.35 77.78 1.25
: (60.31, 81.72) | (0.90, 59.42) | (50.62, 100.00) | (0.57, 18.75)

25-48

Treatment experienced

Treatment (weeks) no cirrhosis cirrhosis
Pooled SYR | RR (95% Cl) | Pooled SVR | RR (95% CI)
(95% CI) (95% CI)
EBR-GZR (1-12) 100.00 B 66.67 B
(29.10, 100.00) (28.95, 100.00)
PR (1-48) 38.05 2.59 26.32 2.47
(29.10, 47.00) | (0.91,3.94) | (6.52,46.12) | (0.06, 5.67)
(Sl'\?’)'yzzssr%;a’s'_m 63.64 1.43 46.43 1.45
prs (49.42,77.85) | (0.55,26.21) | (27.96,64.90) | (0.04,30.13)
SOF+PR (1-12) ~ B 64.61 0.96
(45.07, 84.15) | (0.03, 6.40)
LDV/SOF (1-12) 98.26 1.00 98.48 0.65
(96.45, 100.00) | (0.38, 1.14) | (94.64, 100.00) | (0.02, 1.09)
2D+R (1-12, 1-24) 100.00 1.00 96.15 0.68
(74.30, 100.00) | (0.39, 1.87) | (90.93, 100.00) | (0.02, 2.03)
DCV+SOF (1-12) 100.00 1.00 B B
(49.42, 100.00) | (0.40, 2.11)
Bg:ﬁs 1:32 o 71.01 1.34 77.78 0.70
’ (60.31, 81.72) | (0.55,22.38) | (50.62, 100.00) | (0.02, 3.10)

25-48

Source: Company submission (tables 46 — 49, pages 137 — 139), ERG report ( table 4.17, page 61)
Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible
interval does not include 1.00)

Abbreviations: DCV, daclatasvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; 2D,
ombitasvir/paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; RR, relative risk; SMV,
simeprevir; SOF, sofosbuvir; SVR, sustained viral response
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ERG comments

5.10

The ERG stated that only 29 out of the 40 clinical trials used in the
company’s network meta-analysis are appropriate for a proper network
meta-analysis. The ERG did not believe that combining single arms from
studies was a valid and reliable way of synthesising available evidence. It
stated that although baseline characteristics appear similar between
intervention and comparator trials, the possibility that other factors differed
across trials cannot be ruled out. In general, the ERG was concerned
about the methodology of both types of evidence synthesis and it
considered the outcomes of the analyses to be unreliable. However, the
ERG highlighted that a proper network meta-analysis was not possible

given the available data presented in the company submission.

Adverse effects of treatment

Clinical trials

5.11

The most commonly reported adverse events in the elbasvir-grazoprevir
trials were headache, fatigue, nausea; and the frequency of these adverse
events were comparable to the comparator arms, where applicable. Most
of the serious adverse events were not considered to be drug-related.
There were very few treatment discontinuations due to adverse events
across the trials. For the active-controlled trial (C-EDGE H2H), the
company stated that the frequency of drug-related adverse events or
serious adverse events leading to discontinuation of the study was higher
in the sofosbuvir arm than in the elbasvir-grazoprevir arm. Full details of
the adverse events are presented on pages 148 — 151 of the company

submission.

Network meta-analysis

5.12 The company reported that in general, elbasvir-grazoprevir had a better
safety profile across all outcomes (overall adverse event, discontinuation
due to adverse events, anaemia, nausea, neutropenia, pruritus and rash)
compared to regimens containing peginterferon and/or ribavirin,
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regardless of genotype and cirrhosis status. For most of these outcomes,
statistically meaningful differences were observed. When comparing with
all-direct acting antivirus (DAA) regimens, only few statistically meaning
full differences were observed across the subgroups. Full details of the
network meta-analysis safety outcomes are presented on pages 139 —

140 of the company submission.

6 Cost-effectiveness evidence

Model structure

6.1 The company presented a state-transition Markov model to assess the
cost-effectiveness of elbasvir-grazoprevir compared with the relevant
comparators listed in the company’s decision problem (table 4, page 8 of
this document) in people with chronic hepatitis C. The model consisted of
13 health states (see figure 1) and is consistent with the models
presented for previous NICE appraisals of chronic hepatitis C. Patients
are initially distributed equally within the mild (FO-F1) or moderate (F2-F3)
health states (no cirrhosis states) or they may enter the model in the
cirrhosis health state (F4). The model uses a life-time time horizon up to
age 100, with a starting age of 40 or 45 years, in line with recent hepatitis
C NICE appraisals. It consists of annual cycle lengths and half cycle
correction. Other features of the model are in line with the NICE reference
case. The company presented analysis for 12 populations, that is, for
genotypes 1a, 1b and 4, and separately by treatment history (treatment
naive and treatment experienced) and cirrhosis status (no cirrhosis and

cirrhosis).
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Figure 1 Model structure (source: company’s response to clarification, page
100)
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* The model consists of the following health states: no fibrosis (FO), portal fibrosis without septa (F1), portal
fibrosis with few septa (F2), portal fibrosis with numerous septa without cirrhosis (F3), compensated cirrhosis
(F4), decompensated cirrhosis (DC) states, hepatocellular carcinoma (HCC) state, two liver transplant states—
first year (LT) and subsequent years: post liver transplant (PLT), liver-related death (LV-Death), death from all
other causes (not shown here), and two sustained virologic response (SVR) status states stratified by fibrosis
stage — ‘SVR, FO-F3 and ‘SVR, F4'. As shown by the double arrow lines, re-infection can occur from “SVR,FO0-
F3” to FO and from “SVR,F4” to F4. The model assumes that patients cannot get re-infected from “SVR,F0-F3” to
F1-F3.

ERG comments

6.2 The ERG commented that the model structure was similar to models used
in recent hepatitis C NICE appraisals. However, it noted some flaws with

the model structure, which includes;

e Health benefits of more effective treatments in preventing future
transmissions may have been under-estimated by the model; therefore,
a dynamic model would have been more appropriate in order to
capture these outcomes.

¢ The model structure does not allow for subsequent treatments following

re-infection.
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e The assumption that liver damage due to chronic hepatitis C is fully
reversible, that is, patients in the model who become re-infected after

achieving an SVR go back to health state FO.

The ERG stated that the comparators were broadly consistent with the
scope, and was satisfied with the exclusion of telaprevir and boceprevir
after consulting with their clinical expert. The ERG noted that the
company’s model does not account for the genotype 1a group, for whom
16 weeks of elbasvir-grazoprevir treatment is recommended in line with

the marketing authorisation (see table 1).

The ERG commented that separate subgroup analyses should have been
presented for people with HIV co-infection and people who are intolerant
to or ineligible for interferon treatment. It also commented that there could
potentially be clinical differences between the different groups of people
included in the treatment experienced subpopulation (that is, previous
treatment with a DAA versus non-DAA or intolerance to previous
treatment versus inadequate response to previous treatment). The ERG
noted that further separating the no cirrhosis groups into mild disease (FO-
F1) and moderate disease (F2-F3) could have facilitated a comparison of

elbasvir-grazoprevir and watchful waiting for the mild disease subgroup.

Model details

6.5

Transition probabilities were used to estimate the proportion of patients in
each health state. The base case analysis uses the network meta-
analysis results to model SVR, treatment discontinuation rates and
adverse events rates for the 5 key drug-related adverse events (anaemia,
nausea, neutropenia, rash and pruritus). Genotype l1a or 1b SVR data
were used as a proxy for genotype 4 in the company’s base case, in line
with previous hepatitis C NICE appraisals. The model uses the overall
genotype 1 adverse events data for both genotype 1 and 4
subpopulations. Non-treatment specific transition probabilities of moving
to more severe health states are taken from different studies, as

described on pages 199 — 200 of the company submission.
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In the company’s base case, health state utility values and a utility
increment of 0.05 for achieving an SVR were derived from published
literature (see table 9) in line with previous hepatitis C NICE appraisals.
Treatment-specific disutilities were applied to adjust for the impact of
adverse events. The model also assumes that health-related quality of life

decreases with age.

Table 9 Utility values used in the model (source: ERG report, page 95)

Health states Mean SE Reference
FO — no fibrosis 0.77 0.02
F1 — portal fibrosis without septa 0.77 0.02
F2 — portal fibrosis with few septa 0.66 0.03
F3 — portal fibrosis with
numerous septs without cirrhosis 0.66 0.03
F4 — compensated cirrhosis 0.55 0.05 Wright et al., 2006
SVR, FO 0.82 0.04
SVR, F1 0.82 0.04
SVR, F2 0.71 0.05
SVR, F3 0.71 0.05
SVR, F4 0.60 0.06
DC - Decompensated cirrhosis 0.45 0.045
HCC - Hepatocellular carcinoma 0.45 0.045 Ratcliffe et al
LT - Liver transplant (1*' year) 0.45 0.045 2002108 h
PLT - Liver transplant
(subsequent years) 0.67 0.067
6.7 Costs included in the model consisted of drug acquisition costs for

elbasvir-grazoprevir and the comparators, monitoring and health state
costs and costs associated with managing adverse events. Elbasvir-
grazoprevir and some comparators have reduced prices based on
contract pricing arrangements between the companies and the
Commercial Medicines Unit. However, the company’s cost-effectiveness
results are based on list prices of all treatments. Details of the resource
use and costs are presented on pages 223 — 230 of the company

submission.

ERG comments

6.8 The ERG reiterated the limitations with the outcomes from the company’s
network meta-analysis and naive indirect comparison, and stated that
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cost-effectiveness analyses based on these model inputs should be
interpreted with caution. It also considered that defining treatment
discontinuation as a result of adverse events only was a limitation in the

model.

The ERG considered the utility data from the elbasvir-grazoprevir trials to
be a better reflection of the current UK clinical practice than those from
the literature, which were based on data collected many years ago. The
ERG also expressed concerns about the company’s approach of
modelling utility decrements due to adverse events and ageing. The ERG
noted that including age-based utility decrements could lead to double-
counting. Moreover, these were not included in most of the previous

hepatitis C NICE appraisals.

The ERG did not have any major concerns about the costs and resource

use estimates included in the model.

Company's base-case results and sensitivity analysis (list prices)

6.11

6.12

The company presented pair-wise incremental cost-effectiveness results
(ICERS) for all treatments compared with peginterferon alpha plus ribavirin
(PR) because it did not believe that comparing the new direct-acting
antivirals (DAAs) based on efficacy was justified given that the network
meta-analysis showed no significant differences these treatments. The
pair-wise base case, probabilistic sensitivity analyses and deterministic
sensitivity analyses results are reported on pages 233 — 237 and 261 —
278 of the company submission. The base case ICERs for elbasvir-
grazoprevir compared with PR across the 12 subpopulations were all
below £10,000 per QALYs gained.

The company explored alternative scenarios to address structural and
modelling uncertainties. These are reported below for the pair-wise

comparison between elbasvir-grazoprevir and PR.
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SA1: Using genotype 4-specific data for genotype 4 subpopulation — All
but one of the ICERs were below £10,000 per QALY gained (company
submission, pages 279 — 282).

SA2: Using data from the naive comparison rather than the network
meta-analysis — ICERs were similar to those using the network meta-
analysis data. (company submission, pages 282 — 289).

SA3: Using age-dependent transition probabilities across fibrosis
health states FO-F3 from Grishchenko et al. 2009 rather than Thein et
al. 2008 — ICERs ranged from £6,418 to £23,347 per QALY gained
(company submission, pages 289 — 294).

SA4: Using data for European patients from the trials rather than
Wright et al. 2006 to derive utility increment from achieving SVR —
slight increase in the ICERSs, with the highest ICER approximately
£10,500 per QALY gained (company submission, pages 294 — 298).
SA5: Assuming a probability of regression from SVR F4 to SVR FO-F3
based on D’Ambrosio et al. 2012 (0.167) — ICERs for cirrhosis groups
decrease significantly (company submission, pages 298 — 302).

SAG6: Using a 5-year and 10-year time horizons — ICERs were above
£30,000 per QALY gained, the magnitude of the increase was greater

with a 5-year horizon (company submission, pages 302 — 310).

The company also presented fully incremental results in Appendix 22 of
the company submission. For all the subpopulations without cirrhosis,
elbasvir-grazoprevir was dominated. For the subpopulations with cirrhosis,
the ICERs for elbasvir-grazoprevir compared with the next non-dominated
alternative for the genotype 1b groups were above £30,000 per QALY
gained, whereas those for genotypes 1a and 4 ranged from £6,396 to
£21,343 per QALY gained. These results should be interpreted with
caution given that there were marginal differences in QALYs across all
treatments; which mean that small differences in costs had a dramatic

effect on the results.
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ERG exploratory analyses

6.14

6.15

6.16

6.17

The ERG revised the company’s base case using the following preferred

assumptions;

e Adjusting the model structure so that patients who become re-infected
after achieving an SVR return to their pre-SVR fibrosis health state

e Using SVR-related utility increments derived from the European
subgroup of the elbasvir-grazoprevir trials

e Excluding age-based utility decrements from the base case

The list price ICERSs for elbasvir-grazoprevir compared with PR for the no
cirrhosis subpopulations increased by approximately £3,000 per QALY
gained, whereas the ICERSs for the cirrhosis subpopulations were similar

to the company’s base case ICERs.

When the confidential price reductions for elbasvir- grazoprevir, 3D/2D

and daclatasvir were applied in the company’s base case and the ERG’s

revised base case, | IEEEEEEEG_——

The ERG conducted 7 scenario analyses. Scenarios 1-3 are similar to the
company’s scenarios 1-3. Scenarios 4, 6 and 7 used the company’s base
case assumptions of patients returning to health state FO after reinfection,
SVR-related utility increment of 0.05 from Wright et al. 2006 and applying
age-based utility decrements respectively. For scenario 5, the ERG

applied uniform disutilities from adverse events to the all-DAA treatments.
With the exception of scenario 3, the scenario analyses had little or

moderate impact on the ICERs for elbasvir-grazoprevir.

When the confidential price reductions were applied in the ERG’s scenario

analyses, [N o' ol scenarios

except for scenario 3 (genotype la no cirrhosis groups only) and scenario

1 (genotype 4, treatment experienced with cirrhosis). When genotype 4
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specific data was used in scenario 1 for the genotype 4, treatment

experienced with cirrhosis subpopulation, the full incremental analysis

showed that |

Innovation

6.18 Justifications for considering elbasvir-grazoprevir to be innovative:

e The company stated that there is significant unmet need in people with
chronic hepatitis C complicated by severe renal disease. The product
label of elbasvir-grazoprevir does not require dose adjustment with

regard to any degree of renal impairment compared.

7 Equality issues

7.1 The company and professional organisations raised some equality issues
that have been discussed in previous chronic hepatitis C NICE appraisals
such as higher prevalence of disease or specific genotypes (genotype 4)
in people who inject drugs and among minority ethnic groups. In previous
appraisals, the committee had attempted to bridge the evidence gap for
genotype 4 by accepting genotype 1 data as a proxy for genotype 4. In
addition, the company also stated that there is stigma associated with
people who have hepatitis C and chronic kidney disease because they are
made to receive dialysis treatment in a separate ‘special’ room. Also
people with HIV co-infection are more likely to disclose their HIV status
than their hepatitis C status because of the perceived stigma around

hepatitis C due to lack of hepatitis C awareness.

8 Authors

Nwamaka Umeweni

Technical Adviser

with input from Aminata Thiam (Technical Lead) and Lead Team (John Henderson,

Matt Bradley and Tracey Cole).
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal
Grazoprevir—elbasvir for treating chronic hepatitis C

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of grazoprevir—elbasvir within
its marketing authorisation for treating chronic hepatitis C.

Background

The hepatitis C virus (HCV) causes inflammation of the liver and affects the
liver’s ability to function. HCV is a blood-borne virus, meaning that it is spread
by exposure to infected blood. Contaminated needles used to inject drugs are
currently the most common route of HCV transmission. Symptoms of chronic
hepatitis C are typically mild and non-specific, including fatigue, flu-like
symptoms, anorexia, depression, sleep disturbance, pain, itching and nausea.
Often, people with hepatitis C do not have any symptoms, and approximately
20% of infected people naturally clear their infections within 6 months™.
However, the remainder develop chronic hepatitis C which can be life-long.

Chronic hepatitis C is categorised according to the extent of liver damage, as
mild, moderate, or severe (where severe refers to cirrhosis). About 20% of
people with chronic hepatitis C will develop cirrhosis?; the time for progression
to cirrhosis varies, but takes 20-30 years on average?. Cirrhosis can progress
to become ‘decompensated’, where the remaining liver can no longer
compensate for the loss of function. A small percentage of people with chronic
hepatitis and cirrhosis also develop hepatocellular carcinoma. Liver
transplantation may be needed for people with decompensated cirrhosis or
hepatocellular carcinoma.

The true prevalence of HCV infection is difficult to establish and likely to be
underestimated because many people do not have symptoms. As a result a
significant number of people remain undiagnosed. There are 6 major
genotypes and several subtypes of HCV; the prevalence of each varies
geographically. Recent estimates (2012) suggest that around 160,000 people
are chronically infected with HCV in England®, and that approximately 90% of
these people are infected with genotype 1 or genotype 3°.

The aim of treatment is to cure the HCV infection, and prevent liver disease
progression, hepatocellular carcinoma development, and HCV transmission.
The HCV genotype influences treatment decisions and response. For those
with mild hepatitis C, a ‘watchful waiting’ approach may be agreed between
the patient and clinician on an individual basis. NICE guidance on hepatitis C
(NICE technology appraisal guidance 75, 106, 200, 252, 253, 330, 331, 363,
364 and 365) recommend:
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e combination therapy with ribavirin and either peginterferon alfa-2a or
peginterferon alfa-2b for people with chronic hepatitis C regardless of
disease severity, genotype or treatment experience.

e monotherapy with peginterferon alfa-2a or peginterferon alfa-2b is
recommended for people who are unable to tolerate ribavirin or for
whom ribavirin is contraindicated.

e telaprevir in combination with peginterferon alfa and ribavirin for people
with genotype 1 chronic hepatitis C.

e boceprevir in combination with peginterferon alfa and ribavirin for
people with genotype 1 chronic hepatitis C.

e sofosbuvir in combination with ribavirin, with or without peginterferon
alfa, as an option for specific people with genotypes 1-6 chronic

hepatitis C.

e simeprevir in combination with peginterferon alfa and ribavirin as an

option for peopl

e with genotype 1 or 4 chronic hepatitis C

¢ ledipasvir—sofosbuvir as an option for specific people with genotype 1
or 4 chronic hepatitis C

e daclatasvir in combination with sofosbuvir, with or without ribavirin, as
an option for specific people with genotype 1, 3 or 4 chronic hepatitis C

e daclatasvir in combination with peginterferon alfa and ribavirin, as an
option for specific people with genotype 4 chronic hepatitis C

e ombitasvir—paritaprevir—ritonavir with or without dasabuvir or ribavirin
as an option for genotype 1 or 4 chronic hepatitis C.

The technology

Grazoprevir—elbasvir (brand name unknown, Merck Sharp & Dohme) disrupts
the biogenesis of components necessary for HCV replication by inhibiting key
HCV proteins. It is orally administered as a fixed-dose combination product.

Grazoprevir—elbasvir does not currently have a marketing authorisation in the
UK for treating chronic hepatitis C. It has been studied in clinical trials as
monotherapy and in combination with ribavirin or sofosbuvir in adults with

genotype 1-6 HCV.

Intervention(s)

Grazoprevir—elbasvir
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Population(s)

People with chronic hepatitis C:

who have not had treatment for chronic hepatitis
C (treatment-naive)

who have had treatment for chronic hepatitis C
(treatment-experienced)

Comparators

best supportive care (watchful waiting)
(genotypes 1-6)

boceprevir in combination with peginterferon alfa
and ribavirin (for genotype 1 only)

daclatasvir in combination with peginterferon alfa
and ribavirin (for specific people with genotype 4;
as recommended by NICE)

daclatasvir in combination with sofosbuvir, with or
without ribavirin (for specific people with genotype
1, 3 or 4; as recommended by NICE)

ledipasvir—sofosbuvir (for specific people with
genotype 1 or 4; as recommended by NICE)

ombitasvir—paritaprevir—ritonavir with or without
dasabuvir or ribavirin (for genotype 1 or 4)

peginterferon alfa with ribavirin (for genotypes 1-
6)

simeprevir in combination with peginterferon alfa
and ribavirin (for genotype 1 or 4)

sofosbuvir in combination with ribavirin, with or
without peginterferon alfa (for specific people with
genotypes 1-6; as recommended by NICE)

telaprevir in combination with peginterferon alfa
and ribavirin (for genotype 1 only)

Qutcomes

The outcome measures to be considered include:

sustained virological response

development of resistance to grazoprevir—elbasvir
mortality

adverse effects of treatment

health-related quality of life.
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Economic
analysis

The reference case stipulates that the cost effectiveness
of treatments should be expressed in terms of
incremental cost per quality-adjusted life year.

The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be
sufficiently long to reflect any differences in costs or
outcomes between the technologies being compared.

Costs will be considered from an NHS and Personal
Social Services perspective.

Other
considerations

If evidence allows the following subgroups will be
considered:

e genotype

e people with renal impairment

e co-infection with HIV

e people with and without cirrhosis

e people with advanced liver disease
e post-liver transplantation

e people with haemoglobinopathies (for example,
sickle cell disease, thalassaemia major)

e response to previous treatment (non-response,
partial response, relapsed)

e people who are intolerant to or ineligible for
interferon treatment

If evidence allows the impact of treatment on reduced
onward HCV transmission will also be considered.

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

‘Ombitasvir—paritaprevir—ritonavir with or without
dasabuvir for treating chronic hepatitis C’ (2015). NICE
Technology Appraisal 365.

‘Daclatasvir for treating chronic hepatitis C’ (2015). NICE
Technology Appraisal 364.

‘Ledipasvir—sofosbuvir for treating chronic hepatitis C’
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(2015). NICE Technology Appraisal 363.

‘Simeprevir for treating genotype 1 or 4 chronic hepatitis
C’ (2015). NICE Technology Appraisal 331. Review date
February 2016.

‘Sofosbuvir for treating chronic hepatitis C’ (2015). NICE
Technology Appraisal 330. Review date February 2016.

‘Boceprevir for the treatment of genotype 1 chronic
hepatitis C’ (2012). NICE Technology Appraisal 253.
Review Date April 2015.

‘Telaprevir for the treatment of genotype 1 chronic
hepatitis C’ (2012). NICE Technology Appraisal 252.
Review Date April 2015.

‘Peginterferon alfa and ribavirin for the treatment of
chronic hepatitis C’ (2010). NICE Technology Appraisal
200. Guidance added to static list December 2013.

‘Peginterferon alfa and ribavirin for the treatment of mild
chronic hepatitis C (partially updated in TA200)’ (2006).
NICE Technology Appraisal 106. Guidance added to
static list December 2013.

‘Interferon alfa (pegylated and non-pegylated) and
ribavirin for the treatment of chronic hepatitis C (partially
updated in TA200)’ (2004). NICE Technology Appraisal
75. Guidance added to static list December 2013.

Related Guidelines:

‘Hepatitis C: Diagnosis and management of hepatitis C’.
NICE Clinical Guideline. Publication date to be
confirmed.

Related Public Health Guidance:

‘Hepatitis B and C: ways to promote and offer testing to
people at increased risk of infection’ (2012). NICE Public
Health Guidance 43.

Related NICE Pathways:
‘Hepatitis B and C’ (2012). NICE pathway.

http://pathways.nice.org.uk/pathways/hepatitis-b-and-c-
testing
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http://pathways.nice.org.uk/pathways/hepatitis-b-and-c-testing
http://pathways.nice.org.uk/pathways/hepatitis-b-and-c-testing

Related National Clinical Commissioning Policy Statement: Treatment of
Policy chronic Hepatitis C in patients with cirrhosis:

http://www.england.nhs.uk/commissioning/wp-
content/uploads/sites/12/2015/06/hep-c-cirrhosis-polcy-
statmnt-0615.pdf

NHS England Manual for prescribed specialised
services 2013/2014. Sections 16 and 65:

http://www.england.nhs.uk/wp-
content/uploads/2014/01/pss-manual.pdf

Department of Health, NHS Outcomes Framework
2014-2015, Nov 2013. Domains 2—4.
https://www.gov.uk/government/uploads/system/uploads
[attachment_data/file/256456/NHS outcomes.pdf
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Grazoprevir—elbasvir for treating chronic hepatitis C [ID842]

Matrix of consultees and commentators

Patient/carer groups

e Addaction

e Adfam

e Addiction Today (Addiction Recovery
Foundation)

African Health Policy Network
Black Health Agency

British Liver Trust

Compass UK

GMFA - The Gay Men’s Health
Charity

Hemophilia Alliance
Hemophilia Society

HIV i Base

Liver4Life

Muslim Council of Britain

NAM Publications

National AIDS Trust

Positively UK

South Asian Health Foundation
Specialised Healthcare Alliance
Terrence Higgins Trust

The Hepatitis C Trust

UK Harm Reduction Alliance
UK Thalassaemia Society
YouthNet

Professional groups

e Association for Clinical Biochemistry
and Laboratory Medicine

e British Association for Sexual Health
and HIV

Consultees Commentators (no right to submit or
appeal)
Company General
e Merck Sharp & Dohme (grazoprevir— | o Allied Health Professionals Federation
elbasvir) e Board of Community Health Councils in

Wales

British National Formulary

Care Quality Commission
Department of Health, Social Services
and Public Safety for Northern Ireland
Drugs Action (Scotland)

Healthcare Improvement Scotland
Hospital Information Services —
Jehovah’s Witnesses

Medicines and Healthcare Products
Regulatory Agency

National Association of Primary Care
National Pharmacy Association

NHS Alliance

NHS Blood and Transplant

NHS Commercial Medicines Unit
NHS Confederation

Scottish Medicines Consortium
Scottish Viral Hepatology Group

Possible comparator companies

AbbVie (ombitasvir/paritaprevir/ritonavir,
dasabuvir)

Bristol-Myers Squibb Pharmaceuticals
(daclatasvir)

Gilead Sciences (ledipasvir—sofosbuvir,
sofosbuvir)

Janssen (simeprevir, telaprevir)

Meda Pharmaceuticals (ribavirin)
Merck Sharp & Dohme (boceprevir,
peginterferon alfa 2b, ribavirin)

Mylan UK (ribavirin)

Roche Products (peginterferon alfa 2a,
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Consultees

Commentators (no right to submit or
appeal)

e British Association for the Study of the
Liver (BASL)

British Geriatrics Society

British HIV Association

British Infection Association

British Liver Nurses Forum

British Society of Gastroenterology
British Society of Haematology

British Transplantation Society

British Viral Hepatitis Group

e HCV Action

e Hemophilia Centre Doctors
Association

Hemophilia Nurses Association
Hepatitis Nurse Specialist Forum
Infection Prevention Society

Medical Foundation for AIDS & Sexual
Health

Royal College of General Practitioners
Royal College of Nursing

Royal College of Pathologists

Royal College of Physicians

Royal Pharmaceutical Society

Royal Society of Medicine

Society for General Microbiology
United Kingdom Hemophilia Centre
Doctors Association

e UK Clinical Pharmacy Association

e UK Clinical Virology Network

Others

e Department of Health

¢ NHS England

e NHS Bradford City CCG

e NHS Eastern Cheshire CCG
e Welsh Government

ribavirin)
e Teva UK (ribavirin)

Relevant research groups

e Cochrane Hepato-Biliary Group
Foundation for Liver Research

HCV Research UK

MRC Clinical Trials Unit

National Institute of Health Research
National Screening Committee
STOP-HCV UK

UCL Centre for Sexual Health & HIV
Research

Associated Public Health Groups
e Public Health England
e Public Health Wales

NICE is committed to promoting equality, eliminating unlawful discrimination and
fostering good relations between people who share a protected characteristic and
those who do not. Please let us know if we have missed any important organisations
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from the lists in the matrix, and which organisations we should include that have a
particular focus on relevant equality issues.

PTO FOR DEFINITIONS OF CONSULTEES AND COMMENTATORS
Definitions:

Consultees

Organisations that accept an invitation to participate in the appraisal; the company that
markets the technology; national professional organisations; national patient
organisations; the Department of Health and the Welsh Government and relevant NHS
organisations in England.

The company that markets the technology is invited to make an evidence submission,
respond to consultations, nominate clinical specialists and has the right to appeal against
the Final Appraisal Determination (FAD).

All non-company consultees are invited to submit a statement*, respond to consultations,
nominate clinical specialists or patient experts and have the right to appeal against the
Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but that are not asked to prepare an
evidence submission or statement, are able to respond to consultations and they receive
the FAD for information only, without right of appeal. These organisations are: of the
companies that markets comparator technologies; Healthcare Improvement Scotland;;
other related research groups where appropriate (for example, the Medical Research
Council [MRC], National Cancer Research Institute); other groups (for example, the NHS
Confederation, NHS Alliance and NHS Commercial Medicines Unit, and the British
National Formulary.

All non-company commentators are invited to nominate clinical specialists or patient
experts.

! Non-company consultees are invited to submit statements relevant to the group
they are representing.
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1 Executive summary

Brief background to the condition

Hepatitis C virus (HCV) is a blood-borne, ribonucleic acid (RNA), virus that primarily affects
the liver (hepatocytes), but can also be found in the bone marrow, central nervous system,
endocrine glands, lymphatic tissue, and skin cells'. Chronic hepatitis C (CHC) occurs in up
to 80% of infected individuals, although the acute infection may resolve 2. Chronic hepatitis
is characterised by degrees of liver inflammation and stages of fibrosis. The manifestation of
symptoms in patients infected with chronic HCV may take up to 30 years, thus a large
proportion of those infected remain unaware of their status. This can lead to onward
transmission (incidence), progression to cirrhosis and/or liver decompensation, which may
necessitate a liver transplant; all of which carry substantial resource implications for both
public health, and the NHS. A small percentage of people (i.e. ~2-4%)® with CHC and
cirrhosis also develop hepatocellular carcinoma (HCC), a significant cause of morbidity,
mortality, and cost. Individuals infected with HCV are at an increased risk of developing
chronic kidney disease (CKD) and end stage renal disease (ESRD) compared with patients
who are not infected with HCV* °. Furthermore, HCV infection can have physical and
emotional consequences for the patients, negatively impacting their quality of life (QoL).
Fatigue and depression are common in these patients with lower mental and physical

component summary scores compared with uninfected individuals® ’.

In the UK, ~214,000 individuals are thought to be chronically infected with HCV, of which
~160,000 people are in England alone®. In the UK, genotypes (GT) 1 and 3 are equally
distributed accounting for 90% of infections, GT2 for 6%, GT4 for 4%, and GT5 and GT6 for

less than 1%° .

The primary goal of current HCV therapy is treatment cure in order to prevent premature
morbidity and mortality. In addition, treatment cure has the ability to reduce the rates of
transmission and the prevalence of HCV in the general population. Treatment cure is
assessed using sustained virologic response (SVR); this is defined as an undetectable HCV
RNA at 12 weeks (SVR12) or 24 weeks (SVR24) after the completion of HCV treatment. The
HCV infection is cured in >99% of patients who achieve a SVR; and thus, associated with

disease resolution in patients without cirrhosis.

The approval of the second-generation direct-acting antivirals (DAAs) has changed the HCV
treatment landscape considerably. These treatment regimens offer an all-oral route of

administration, higher levels of efficacy (SVR12 above 90%), and a favourable
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safety/tolerability profile compared with historic PR regimens. This is supported by recent

guidance, which supports DAA use as current clinical practice (see section 3.6).

Successful HCV treatment can lead to an overall risk reduction in: liver and non-liver related
mortality, the development of HCC, and medical resource costs. Treatment can also lead to
an improved QoL for patients, positively affecting their capacity for leisure and work activity.
HCV treatment initiated earlier in the disease pathway leads to: greater and more rapid
improvements in morbidity, a reduced risk of transmission, and HCV-related mortality.

Elbasvir/grazoprevir EBR/GZR is a single fixed dose combination (FDC) oral tablet taken
once daily for 12 weeks (see Appendix 1). This submission considers EBR/GZR for use in
patients diagnosed with HCV GTla, GT1lb, or GT4 infections, irrespective of treatment
experience or cirrhosis stage. Therefore, EBR/GZR is expected to displace a level of use for
those technologies, previously recommended by NICE, relevant to the GT (subtypes)

considered within this submission

The efficacy (SVR12) and safety/tolerability of EBR/GZR has been evaluated in eight clinical
trials. This consists of five phase lll, one phase II/lll, and two phase Il trials, in which patients
were randomised (n=7 trials) to receive EBR/GZR for 12 weeks. The inclusion of these trials
represents a diverse patient population, including: CKD stages 4-5, HIV co-infection, prior
PR treatment failure, opiate substitution therapy (OST), and treatment naive cirrhotic/non-

cirrhotic patients, all of which are eligible for treatment in UK clinical practice.

The pooled SVR12 results demonstrate that EBR/GZR is a highly efficacious treatment
option for all patient groups, irrespective of treatment experience or cirrhosis state: GTla
(range 91-97%), GT1b (range 98-100%), and GT4 (range 67-100%) infections. The NMA
revealed no statistically significant differences between the SVRs achieved with EBR/GZR
and the other all-DAA regimens (LDV/SOF, OMB+PAR/r+tDAS+RBV, and DCV+SOF) in any
of the subgroups that were investigated. The results of the naive comparison and NMA were

broadly consistent, especially for the all-DAA regimens.

A Markov model, consisting of 13 health states, reflecting the natural history of HCV, was
developed to assess the cost-effectiveness of EBR/GZR vs. relevant comparators. The
model structure reflects published HCV models in the UK and is broadly comparable with
those previously submitted to NICE. The model takes into account the main efficacy
outcome (SVR12), and commonly reported AEs reported in the EBR/GZR and comparator
trials. Based on the short duration of treatment associated with the DAA regimens, the model

considered all treatment related-outcomes within the first year.

The results are consistent across the base case scenario and the PSA. EBR/GZR is a cost-
effective option for the treatment of patients with HCV GT1a, GT1b, and GT4 infections. The
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base case ICER for EBR/GZR compared to PR, based on list prices, was below £10,000

across all subgroups

All of the results presented, for EBR/GZR and relevant comparators were based on list price
(given the lack of information publicly available on comparators CMU prices, when
applicable). Therefore, MSD is not able to accurately capture the cost-effectiveness of
EBR/GZR or the recently approved DAAs. The results should therefore be considered
indicative and not reflective of the current HCV commercial landscape.

Given the constrained NHSE budget and the affordability issues associated with the DAA
treatment regimens, MSD has agreed a price with the commercial medicines unit (CMU).
Therefore, EBR/GZR will not have any additional budget impact.

MSD has demonstrated, based on comparative clinical and cost-effective data, that
EBR/GZR is a highly effective and cost-effective treatment option for patients with chronic
HCV GT1 and GT4 infections.
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1.1

Table 1. The decision problem

Statement of decision problem

Final scope issued by NICE
(February 2016)

Original decision problem

(February 2016)

New decision problem that will
be addressed in the company
submission*

(April 2016)

Changes

Population

People with chronic hepatitis C:

¢ Who have not had treatment for
chronic hepatitis C (CHC)
(treatment-naive)

e Who have had treatment for
chronic hepatitis C (treatment-
experienced)

People with chronic hepatitis C:

e Who have not had treatment for
chronic  hepatitis C (CHC)
(treatment-naive)

e Who have had treatment for
chronic hepatitis C (treatment-
experienced)

People with chronic hepatitis C:

e Who have not had treatment for
chronic hepatitis C (treatment-
naive)

e Who have had treatment for
chronic hepatitis C (treatment-
experienced)

As specified in the scope, however please note
that the anticipated product label does not
differentiate between treatment-
naive/treatment-experience, cirrhotic/non-
cirrhotic HCV patients.

Intervention

Grazoprevir-elbasvir

Grazoprevir-elbasvir with or
without ribavirin

Elbasvir/grazoprevir for 12 weeks

As specified in the scope in line with the
anticipated product label.

Comparator (s)

e best supportive care (watchful
waiting) (GT1-6)

e boceprevir in combination with
peginterferon alfa and ribavirin
(for GT1 only)

e daclatasvir in combination with
peginterferon alfa and ribavirin
(for specific people with GT4; as
recommended by NICE)

e daclatasvir in combination with
sofosbuvir, with or without
ribavirin (for specific people with
GT1, 3 or 4; as recommended
by NICE)

e ledipasvir—sofosbuvir (for
specific people with GT1 or 4; as
recommended by NICE)

e ombitasvir—paritaprevir—ritonavir
with or without dasabuvir or

e best supportive care (watchful
waiting) (GT1 and GT4)
(potentially GT3)

e daclatasvir in combination with
ribavirin, with or  without
peginterferon alfa (GT4)

e daclatasvir in combination with

sofosbuvir, with or without
ribavirin ~ (GT1 and GT4)
(Potentially GT3)

e ledipasvir—sofosbuvir ~ with  or

without ribavirin (GT1 and GT4)

e ombitasvir/paritaprevir/ritonavir
with or without dasabuvir (GT1
and GT4)

e peginterferon alfa with ribavirin
(GT1 and GT4, potentially GT3)

e best supportive care (watchful
waiting) (GT1 and GT4)

e daclatasvir in combination with
ribavirin, with or  without
peginterferon alfa (GT4)

e daclatasvir in combination with

sofosbuvir, with or without
ribavirin (GT1 and GT4)
e ledipasvir—sofosbuvir ~ with  or

without ribavirin (GT1 and GT4)

e ombitasvir/paritaprevir/ritonavir
with or without dasabuvir (GT1
and GT4)

e peginterferon alfa with ribavirin
(GT1 and GT4)

e simeprevir in combination with
peginterferon alfa and ribavirin

As specified in the scope, but adapted to be
more specific with the product label.

“Best supportive care” is defined as no
treatment.

As per the clarification comments provided by
MSD on the draft scope for EBR/GZR, MSD
does not believe that it is appropriate to include
boceprevir and telaprevir within the decision
problem. The rationale for this includes:
treatment regimens are no longer
representative of current clinical practice
following the introduction and approval of the
newer DAA technoloqies TA330, TA363,
TA364, and TA365), '

When the data allowed, MSD performed
comparison in line with the license for
EBR/GZR with the comparator agents listed in
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Final scope issued by NICE
(February 2016)

Original decision problem
(February 2016)

New decision problem that will
be addressed in the company
submission*

(April 2016)

Changes

ribavirin (for GT1 or 4)

e peginterferon alfa with ribavirin
(for GT1-6)

e simeprevir in combination with
peginterferon alfa and ribavirin
(for GT1 or 4)

e sofosbuvir in combination with
ribavirin,  with  or  without
peginterferon alfa (for specific
people with GT1-6; as
recommended by NICE)

e telaprevir in combination with

peginterferon alfa and ribavirin
(for GT1 only)

(GT1 and GT4)

e sofosbuvir in combination with
ribavirin,  with  or  without
peginterferon alfa (for specific
people with GT1 and GT4,
potentially 3; as recommended
by NICE)

the final scope. Assumptions were made when
evidence did not allow comparison.

Qutcomes The outcome measures to be | The outcome measures to be | The outcome measures to be | In line with NICE final scope. RAVS was not
considered include: considered include: considered include: considered in post hoc analyses and therefore
. . . . ) . . . . do not support the economic analyses.
e sustained virological response e sustained virological response e sustained virological response
e development of resistance to | e development of resistance to | e mortality
grazoprevir—elbasvir grazoprevir—elbasvir o adverse effects of treatment
* mortality * mortality « health-related quality of life.
e adverse effects of treatment e adverse effects of treatment
« health-related quality of life. health-related quality of life.
Economic The reference case stipulates that | The reference case stipulates that | The reference case stipulates that | In line with the final scope.
analysis the cost effectiveness of | the cost effectiveness of | the cost effectiveness of

treatments should be expressed in
terms of incremental
quality-adjusted life year.

cost per

The reference case stipulates that
the time horizon for estimating
clinical and cost effectiveness
should be sufficiently long to

treatments should be expressed in
terms of incremental cost per
quality-adjusted life year.

The reference case stipulates that
the time horizon for estimating
clinical and cost effectiveness
should be sufficiently long to

treatments should be expressed in
terms of incremental cost per
quality-adjusted life year.

The reference case stipulates that
the time horizon for estimating
clinical and cost effectiveness
should be sufficiently long to
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Final scope issued by NICE
(February 2016)

Original decision problem
(February 2016)

New decision problem that will
be addressed in the company
submission*

(April 2016)

Changes

reflect any differences in costs or
outcomes between the
technologies being compared.

Costs will be considered from an

reflect any differences in costs or
outcomes between the
technologies being compared.

Costs will be considered from an

reflect any differences in costs or
outcomes between the
technologies being compared.

Costs will be considered from an

NHS and Personal Social | NHS and Personal Social | NHS and Personal Social
Services perspective. Services perspective. Services perspective.
Subgroups to be | If evidence allows the following | When evidence allows the | Analyses are provided on the | MSD will not be considering the following
. subgroups will be considered: following subgroups are | following subgroups: subgroups as no different treatment regimen is
considered : . - )
considered: indicated for our product label:

e genotype

¢ people with renal impairment

e co-infection with HIV

¢ people with and without cirrhosis

e people with advanced liver
disease

e post-liver transplantation

e people with
haemoglobinopathies (for
example, sickle cell disease,

thalassaemia major)

e response to previous treatment
(non-response, partial response,
relapsed)

e people who are intolerant to or
ineligible for interferon treatment

Health economic analysis

e Genotype
e Co-infection with HIV

o MSD would suggest that this is
not a subgroup of interest for
this decision problem.

oSVR rates are comparable
across HIV co-infected and
non-HIV infected patients.

o Clinical opinion has confirmed
that HIV does not represent a
discrete patient group, and that
HIV co-infected patients should
be considered as part of the
whole HCV population.

e People with and without cirrhosis
e Post-liver transplantation
o MSD previously highlighted that

a post-liver transplant
population  would not be
included within the

grazoprevir/elbasvir license.
oMSD is not aware of any

e genotype
e people with and without cirrhosis

e response to previous treatment
(non-response, partial response,
relapsed)

¢ people with renal impairment. Although one
of the EBR/GZR clinical trials included CKD
patients (i.e. C-SURFER),* there is a lack of
data in CKD patients overall as no other
clinical trials are known in this population;
thus preventing comparisons. In addition, our
clinical trial results suggest that SVR rates in
this specific group is comparable to other
EBR/GZR trials.

people co-infected with HIV. As per EASL
2015 guidelines: patients should receive the
same treatment duration and regimen as
those who are HCV mono-infected.™
Furthermore, IFN-free regimens report
identical virological results. As per the
EBR/GZR trials SVRs were comparable.

people with advanced liver disease. There is
paucity of data in this subgroup for EBR/GZR
and comparator agents. This subgroup was
not examined in previous submissions.

post-liver transplantation. MSD had
previously indicated at the draft scope stage
that a post-liver transplant population would
not be included within the EBR/GZR license.
MSD is not aware of any specific data for
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Final scope issued by NICE
(February 2016)

Original decision problem
(February 2016)

New decision problem that will
be addressed in the company
submission*

(April 2016)

Changes

specific data for
grazoprevir/elbasvir in patients
post liver transplant

e People with
haemoglobinopathies (for
example, sickle cell disease,

thalassaemia major)

oMSD had previously indicated
at the draft scope stage that
data may be available in this
specific subgroup.

o The specific inherited blood
disorders study is not expected
to be available in CSR form
untl Q3 2016 (C-EDGE
inherited blood disorders).

o This subgroup has not been
considered in previous HCV
submissions. MSD believes
that this patient group would
experience comparable SVR
rates and therefore would be
included within the overall
population. Furthermore, due to
a lack of comparative data with
previous HCV submissions it
would be difficult to draw any
strong conclusions.

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

oMSD will have to make
assumption  regarding  the
terminology OTVF relative to
NICE approved comparators.
This is discussed further in

EBR/GZR in patients post liver transplant.

e people with haemoglobinopathies (for
example, sickle cell disease, thalassemia
major). MSD had previously indicated at the
draft scope stage that data may be available
in this subgroup, however, the specific
inherited blood disorders study is not
expected to be available in CSR form until .

(C-EDGE inherited blood disorders).

e people who are intolerant to or ineligible for
IFN treatment. EBR/GZR is an IFN-free
regimen.
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Final scope issued by NICE
(February 2016)

Original decision problem
(February 2016)

New decision problem that will
be addressed in the company
submission*

(April 2016)

Changes

section 4 below.

e People who are intolerant to or
ineligible for interferon treatment

e If evidence allows the impact of
treatment on reduced onward
HCV transmission will also be
considered.

MSD accepts that NICE guidance

will only be issued in accordance
with the marketing authorisation,

once confirmed. Where the
wording of the therapeutic
indication does not include

specific treatment combinations,
guidance will be issued only in the
context of the evidence that has

underpinned the marketing
authorisation granted by the
regulator.

Special
considerations
including issues
related to equity

or equality

None stated

None stated

None stated

In line with the final scope.

Abbreviations. CHC, chronic hepatitis C; CKD, chronic kidney disease; EASL, European association for the study of liver; EBR/GZR, grazoprevir/elbasvir; HCV, hepatitis C virus; HIV, human

immunodeficiency virus; HTA, health technology assessment; SVR, sustained virological response; TA, technology appraisal.
Notes: *based on the draft SmPC received at day 180
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1.2 Description of the technology being appraised

The technology being appraised (EBR/GZR) is described in Table 2 below:

Table 2. Technology being appraised

UK approved name and brand

ZEPATIER® (elbasvir/grazoprevir)
name

It is anticipated that the Committee for Medicinal Products
Marketing authorisation/CE mark | for Human Use (CHMP) will issue a positive opinion on
status ZEPATIER for the treatment of CHC in May 2016. Marketing
authorisation is expected in August 2016.

Indications and any restriction(s)
as described in the summary of
product characteristics

Indication to which this submission relates: ZEPATIER is
indicated for the treatment of CHC in adults.

Oral. EBR 50mg and GZR 100mg, as a single fixed-dose
combination tablet administered once daily. It can be taken
with or without food.

Method of administration and
dosage

EBR/GZR combines two DAA agents with distinct mechanisms of action and non-

overlapping resistance profiles to target HCV at multiple steps in the viral lifecycle.

Elbasvir is an inhibitor of HCV NS5A, which is essential for viral RNA replication and virion
assembly. Grazoprevir is an inhibitor of the HCV NS3/4A protease, which is necessary for
the proteolytic cleavage of the HCV encoded polyprotein (into mature forms of the NS3,
NS4A, NS4B, NS5A, and NS5B proteins) and is essential for viral replication. EBR/GZR is a
FDC single tablet containing 50mg of elbasvir and 100 mg of grazoprevir for oral

administration once daily without regard for food.

EBR/GZR is currently under review by the European Medicines Agency (EMA) via the
centralised procedure. MSD anticipates the marketing authorisation in August 2016,
following a positive CHMP opinion on the 26th of May 2016. The license indication will be for
the treatment of CHC in adults infected with HCV GTla, GT1lb, and GT4 irrespective of

treatment experience and cirrhosis stage.

According to new guidelines DAAs now constitute routine clinical practice (see section 3.6).
EBR/GZR represents an IFN and RBV-free DAA regimen with a treatment duration of 12
weeks for patients with HCV GT1la, GT1lb, and GT4 infections. The treatment duration may
be increased to 16 weeks in combination with ribavirin at the discretion of physicians (see

appendix 1).

The list price of EBR/GZR for a 28-day pack is £12,166.67 (the maximum price payable
within NHS Framework Agreements between MSD and CMU for a 28-day pack is |||l
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the maximum price payable per patient based on the same agreement

|

1.3 Summary of the clinical effectiveness analysis

The efficacy (SVR12) and safety/tolerability of EBR/GZR has been evaluated in eight clinical
trials as described in this submission. This consists of five phase Ill, one phase Il/lll, and two
phase Il trials, in which patients were randomised (n=7 trials) to receive EBR/GZR for 12
weeks. The inclusion of these trials represents a diverse patient population; CKD stages 4-5,
HIV co-infected, prior PR treatment failures, opiate substitution therapy (OST), and treatment
naive cirrhotic/non-cirrhotic patients, all of which are eligible for treatment in UK clinical

practice.

To enable a meaningful comparison of efficacy of NICE recommended treatment regimens,
post hoc-analysis of the included EBR/GZR CSRs was conducted. From each CSR
EBR/GZR 12 weeks was split according to treatment experience and cirrhotic status for
patients with HCV GT1la, GT1b, or GT4 infections. These post-hoc analysis data were then
used to inform the NMA and subsequent health economic analyses. In addition, assumptions
were also made to allow for comparisons of interventions were data were not available or
considered to be not robust, i.e. the use of GT1 overall data split by cirrhotic/non-cirrhotic
status when sub-GT data were not available, the use of GT1 as a proxy for GT4, and the use

of GT1 overall as a proxy for GT1a or GT1b.

The pooled SVR12 results demonstrate that EBR/GZR is a highly efficacious treatment
option for all patients groups, irrespective of treatment experience or cirrhosis state: GTla
(range 91-97%), GT1b (range 98-100%), and GT4 (range 67-100%) infections. Note that the
lower estimate of SVR12 reported in GT4 was based on 6 patients described as GT4
treatment experienced cirrhotic (SVR12, 66.67%) and represents the general paucity of data

for this patient subgroup.

The NMA revealed no significant differences between SVRs with EBR/GZR and the other
all-DAA regimens (LDV/SOF, OMB+PAR/r+tDAStRBV, and DCV+SOF) in any of the
subgroups that were investigated. The results of the naive comparison and NMA were

broadly consistent, especially for the all-DAA regimens.

Clinical data demonstrate that EBR/GZR has a favourable safety and tolerability profile when
compared with placebo or active control (SOF+PR) for the treatment of patients with HCV
GT1 and GT4 infections, irrespective of cirrhosis stage or treatment experience. Across the
trial populations (described above), the most commonly reported adverse events (AES)

included fatigue, headache, nausea, and in some cases diarrhoea, dizziness, and cough.
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Discontinuation related to drug related AE/SAE were rare, and there was no mortality
associated with the use EBR/GZR. Using post-hoc analysis data a NMA of safety for
EBR/GZR 12 weeks was conducted. Due to a paucity of data for the interventions of interest
the following assumptions were made: GT1 overall was used as a proxy for GT1la and GT1b,
GT1 data would be used as a proxy for GT4 data when unavailable for the safety analysis.
GT1 and GT4 data were split according to cirrhosis state only, as this was considered a key
prognostic factor. The results show generally lower rates of AE for EBR/GZR compared with
regimens containing Peg IFN and/or RBV in patients with GT1, regardless of cirrhosis status;
and for GT4, fewer meaningful differences were observed.

The evidence presented supports the use of EBR/GZR in patient groups considered difficult
to treat (prior treatment failures), those who are co-infected with HIV and HCV, and in those
who are considered to have high unmet clinical need (CKD, stage 4-5). Furthermore,
EBR/GZR was shown to be highly efficacious and safe in the treatment of patients in receipt
of OST, thought to represent a significant number of patients in the UK.

1.4 Summary of the cost-effectiveness analysis

A Markov model, consisting of 13 health states and reflecting the natural history of HCV, was
developed to assess the cost-effectiveness of EBR/GZR vs. relevant comparators. The
model structure reflects published HCV models in the UK and is broadly comparable with
those previously submitted to NICE. The model takes into account the main efficacy
outcome, SVR12 and commonly reported AESs, as reported in the EBR/GZR and comparator
trials. Based on the short duration of treatment associated with DAA regimens, the model

considered all treatment related-outcomes within the first year.

Patients enter the model in either the non-cirrhotic or cirrhotic health states. Patients who
respond to antiviral therapy (achieve SVR) enter the SVR health state, which is conditioned
to their baseline fibrosis stage at treatment initiation allowing for the possibility of differences
in risk and outcomes (i.e. previously cirrhotic patients are assumed to have an excess risk of
DC and HCC). Patients who achieve SVR are also assumed to face a small, but constant,
risk of re-infection; this assumed they continue to expose themselves to the risk of HCV

infection.

Patients who are treated unsuccessfully, and fail to achieve SVR may experience: liver
disease progression, and relevant complications such as DC, HCC liver failure requiring liver

transplant.

The model projected health outcomes (i.e. SVR) to estimate patients’ health-related quality

of life (HRQoL) and costs. Quality-adjusted life years (QALYs) were taken from the
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published literature and adjusted with specific EBR/GZR trial data. Clinical and economic
outcomes were projected over a lifetime horizon to cover the anticipated lifetime of the target

population initiating HCV treatments.

Using the results of the NMA, pairwise comparisons using PR as a comparator vs. EBR/GZR
and other regimens was undertaken; these analyses were split according to cirrhotic and
non-cirrhotic subpopulations as per the NICE final scope. Given the limited number of GT4
HCV patients in EBR/GZR clinical trials, in line with KOLs’ feedback and with previous HCV
models submitted to NICE, GT1 data is used as a proxy for GT4 in the base case scenario.

GT4 data is tested in scenario analysis.

Section 5 details the development of the de novo economic model for EBR/GZR, with Table

3 to Table 14 below presenting the base case results for each subpopulation.

It should be noted that all the results are based on list price; this is for EBR/GZR and all
comparators (given the lack of information publicly available on comparators CMU prices,
when applicable). Therefore, MSD is not able to accurately capture the cost-effectiveness of
EBR/GZR or the recently approved DAAs. The results should therefore be considered

indicative and not reflective of the current HCV commercial landscape.

The results are consistent across the base case scenario and the PSA. EBR/GZR is a cost-
effective option for the treatment of patients with HCV GTla, GT1lb and GT4 infections. In
the base case, the ICER for EBR/GZR compared to PR, based on list prices is below £10K

across all subgroups.

Table 3. Base case results = GT1la TN C

Increment ICER (£)
Technologies Total Total Total al costs Increment | Increment versus
9 costs (£) LYG QALYs ) al LYGs al QALYs baseline
(QALYs)
PR £54,599 15.526 7.741 -
SOF £64,907 16.928 8.845 £10,308 1.402 1.104 £9,338
SMV £65,380 16.384 8.456 £10,781 0.858 0.714 £15,095
EBR/GZR £68,555 17.498 9.260 £13,956 1.973 1.518 £9,193
LDV/SOF £70,941 17.498 9.259 £16,342 1.972 1.518 £10,765
2D/3D £96,765 17.435 9.208 £42,166 1.909 1.467 £28,742

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TN: treatment-naive; QALYs, quality-
adjusted life years
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Table 4. Base case results = GT1la TN NC

Increment ICER (£)
Technologies Total Total Total al costs Increment | Increment Versus
9 costs () | LYG QALYs © alLYGs | al QALYs | baseline
(QALYS)
PR £26,580 20.781 | 13.473 - - - -
BSC £30,513 19.183 | 11.404 £3,932 -1.598 -2.069 Dominated
LDV/SOF £32,059 21.663 | 15.098 £5,479 0.882 1.625 £3,371
SMV £36,693 21.360 | 14.550 £10,113 0.579 1.077 £9,388
2D/3D £40,479 21.757 | 15.225 £13,899 0.976 1.752 £7,935
EBR/GZR £42,389 21.707 | 15.150 £15,809 0.926 1.677 £9,427
SOF £43,855 21.590 | 14.942 £17,275 0.809 1.469 £11,762
DCV+SOF £64,902 21.757 | 15.217 £38,321 0.976 1.744 £21,976
Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TN: treatment-naive; QALYs, quality-
adjusted life years
Table 5. Base case results = GTla TE C
Increment ICER (£)
Technologies Total Total Total al costs Increment | Increment versus
9 costs (£) LYG QALYs ) al LYGs al QALYs baseline
(QALYS)
PR £55,175 14.627 | 7.447 - - - -
SMV £61,679 16.035 | 8.592 £6,504 1.407 1.145 £5,681
SOF £65,426 15.867 | 8.513 £10,252 1.240 1.066 £9,616
EBR/GZR £67,287 16.663 | 9.116 £12,113 2.036 1.669 £7,257
LDV/SOF £69,467 16.694 | 9.139 £14,292 2.067 1.692 £8,448
2D/3D £94,679 16.742 | 9.160 £39,504 2.115 1.713 £23,062

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG,

quality-adjusted life years

Table 6. Base case results — GTla TE NC

life years gained; TE: treatment-experienced; QALYSs,

Increment ICER (£)
Technologies Total Total Total al costs Increment | Increment versus
9 costs (£) LYG QALYs ©) al LYGs al QALYs baseline
(QALYsS)
PR £27,836 19.504 12.806 - - - -
BSC £28,835 18.315 11.271 £999 -1.189 -1.535 Dominated
SMV £34,982 20.224 14.203 £7,146 0.720 1.398 £5,112
2D/3D £39,915 20.466 14.713 £12,079 0.962 1.907 £6,334
EBR/GZR £42,298 20.383 14.578 £14,462 0.879 1.773 £8,159
LDV/SOF £43,747 20.466 14.713 £15,911 0.962 1.907 £8,343
SOF £45,111 20.170 14.198 £17,275 0.666 1.393 £12,403
DCV+SOF £64,599 20.445 14.670 £36,763 0.940 1.864 £19,718

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TE: treatment-experienced; QALYS,
quality-adjusted life years
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Table 7. Base case results = GT1b TN C

Increment ICER (£)

Technologies Total Total Total al costs Increment | Increment versus

9 costs () | LYG QALYs © alLYGs | al QALYs | baseline

(QALYS)
PR £54,884 15.478 7.709 - - - -
SOF £62,628 17.310 9.107 £7,743 1.833 1.398 £5,538
2D/3D £64,947 17.596 9.327 £10,062 2.119 1.618 £6,217

SMV £65,571 16.352 8.434 £10,687 0.874 0.725 £14,741

EBR/GZR £67,714 17.640 9.356 £12,829 2.162 1.647 £7,787
LDV/SOF £70,320 17.602 9.331 £15,436 2.125 1.622 £9,517

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TN: treatment-naive; QALYs, quality-

adjusted life years

Table 8. Base case results = GT1b TN NC

Increment ICER (£)
Technologies Total Total Total al costs Increment | Increment versus
9 costs (£) LYG QALYs ©) al LYGs al QALYs baseline
(QALYS)
PR £26,800 20.761 13.442 - - - -
BSC £30,513 19.183 11.404 £3,712 -1.578 -2.039 Dominated
LDV/SOF £31,899 21.678 15.120 £5,099 0.917 1.678 £3,039
SMV £37,062 21.326 14.499 £10,262 0.565 1.057 £9,710
2D/3D £40,232 21.772 15.246 £13,432 1.011 1.804 £7,446
EBR/GZR £41,963 21.746 15.209 £15,162 0.986 1.766 £8,585
SOF £42,161 21.746 15.175 £15,361 0.985 1.733 £8,865
DCV+SOF £65,018 21.747 15.201 £38,218 0.986 1.758 £21,739

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TN: treatment-naive; QALYs, quality-

adjusted life years

Table 9. Base case results = GT1lb TE C

Increment ICER (£)

Technologies Total Total Total al costs Increment | Increment versus

9 costs (£) LYG QALYs ©) al LYGs al QALYs baseline

(QALYs)
PR £54,008 14.805 7.577 - - - -
SMV £59,760 16.328 | 8.806 £5,751 1.522 1.229 £4,680
2D/3D £62,754 16.892 9.285 £8,746 2.087 1.708 £5,122
EBR/GZR £65,304 16.966 | 9.337 £11,296 2.160 1.760 £6,418

SOF £66,777 15.661 | 8.363 £12,769 0.855 0.786 £16,253

LDV/SOF £67,689 16.966 | 9.337 £13,681 2.160 1.760 £7,773

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TE: treatment-experienced; QALYSs,
quality-adjusted life years
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Table 10. Base case results = GT1b TE NC

Increment ICER (£)
Technologies Total Total Total al costs Increment | Increment versus
9 costs (£) | LYG QALYs © alLYGs | al QALYs | baseline
(QALYS)
PR £28,407 19.458 12.730 - - - -
BSC £28,835 18.315 11.271 £428 -1.143 -1.459 Dominated
SMV £35,177 20.208 14.178 £6,770 0.750 1.448 £4,676
2D/3D £38,905 20.541 14.835 £10,499 1.083 2.105 £4,988
EBR/GZR £40,595 20.522 14.804 £12,188 1.064 2.074 £5,877
LDV/SOF £43,060 20.522 14.804 £14,654 1.064 2.074 £7,066
SOF £44,393 20.229 | 14.293 £15,987 0.771 1.564 £10,225
DCV+SOF £63,650 20.522 14.796 £35,244 1.064 2.066 £17,060

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TE: treatment-experienced; QALYs,
quality-adjusted life years

Table 11. Base case results = GT4 TN C

Increment ICER (£)
Technoloaies Total Total Total al costs Increment | Increment versus
9 costs (£) LYG QALYs ) al LYGs al QALYs baseline
(QALYsS)
PR £54,599 15.526 | 7.741 - - - -
SOF £63,401 17.181 | 9.018 £8,802 1.655 1.277 £6,894
SMV £65,380 16.384 | 8.456 £10,781 0.858 0.714 £15,095
EBR/GZR £68,555 17.498 | 9.260 £13,956 1.973 1.518 £9,193
LDV/SOF £70,941 17.498 | 9.259 £16,342 1.972 1.518 £10,765
DCV/PR £84,350 17.665 | 9.301 £29,750 2.139 1.560 £19,076
2D/3D £93,333 17.544 | 9.282 £38,734 2.018 1.541 £25,138

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TN: treatment-naive; QALYs, quality-

adjusted life years

Table 12. Base case results = GT4 TN NC

Increment ICER (£)
Technologies Total Total Total al costs Increment | Increment versus
9 costs (£) LYG QALYs ©) al LYGs al QALYs baseline
(QALYs)
PR £26,580 20.781 13.473 - - - -
BSC £30,513 19.183 11.404 £3,932 -1.598 -2.069 Dominated
SMV £36,693 21.360 14.550 £10,113 0.579 1.077 £9,388
2D/3D £37,785 21.757 15.225 £11,204 0.976 1.752 £6,396
EBR/GZR £42,389 21.707 15.150 £15,809 0.926 1.677 £9,427
DCV/PR £58,178 21.817 15.207 £31,598 1.036 1.735 £18,217

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TN: treatment-naive; QALYs, quality-

adjusted life years
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Table 13. Base case results = GT4 TE C

Increment ICER (£)
Technologies Total Total Total al costs Increment | Increment versus
9 costs () | LYG QALYs © alLYGs | al QALYs | baseline
(QALYS)
PR £54,551 14.722 7.517 - - - -
SMV £61,311 16.091 8.633 £6,760 1.368 1.116 £6,055
SOF £65,426 15.867 8.513 £10,875 1.145 0.997 £10,911
EBR/GZR £67,287 16.663 | 9.116 £12,736 1.940 1.600 £7,962
LDV/SOF £69,467 16.694 9.139 £14,916 1.972 1.622 £9,194
DCV/PR £82,894 16.859 9.178 £28,343 2.136 1.662 £17,054
2D/3D £91,857 16.749 9.164 £37,306 2.027 1.647 £22,645

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG,

quality-adjusted life years

Table 14. Base case results —= GT4 TE NC

life years gained; TE: treatment-experienced; QALYs,

Increment ICER (£)
Technolodies Total Total Total al costs Increment | Increment versus
9 costs (£) LYG QALYs ) al LYGs al QALYs baseline
(QALYS)
PR £27,836 19.504 12.806 - - - -
BSC £28,835 18.315 11.271 £999 -1.189 -1.535 Dominated
SMV £34,982 20.224 14.203 £7,146 0.720 1.398 £5,112
2D/3D £37,220 20.466 14.713 £9,384 0.962 1.907 £4,920
EBR/GZR £42,298 20.383 14.578 £14,462 0.879 1.773 £8,159
LDV/SOF £43,747 20.466 14.713 £15,911 0.962 1.907 £8,343
DCV/PR £57,873 20.515 14.664 £30,037 1.010 1.859 £16,160
DCV+SOF £64,599 20.445 14.670 £36,763 0.940 1.864 £19,718

Abbreviations. ICER, incremental cost-effectiveness ratio; LYG, life years gained; TE: treatment-experienced; QALYS,
quality-adjusted life years
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2 The technology

2.1 Description of the technology
Brand name: ZEPATIER®

Generic name: Elbasvir/Grazoprevir (EBR/GZR)

Therapeutic class: Elbasvir is an HCV NS5A inhibitor and grazoprevir is an HCV NS3/4A
protease inhibitor. Anticipated BNF category “Chronic hepatitis C” (05.03.03.02).

Brief overview of mechanism of action:

EBR/GZR combines two DAA agents with distinct mechanisms of action and non-

overlapping resistance profiles to target HCV viral replication at multiple points.

EBR is an inhibitor of HCV NS5A, which is essential for viral RNA replication and virion
assembly. GZR is an inhibitor of the HCV NS3/4A protease which is necessary for the
proteolytic cleavage of the HCV encoded polyprotein (into mature forms of the NS3, NS4A,
NS4B, NS5A, and NS5B proteins) and is essential for viral replication. In a biochemical
assay, GZR inhibited the proteolytic activity of the recombinant NS3/4A protease enzymes

from HCV genotypes 1a, 1b, 3 and 4a with IC50 values ranging from 4 to 690 pM.

2.2 Marketing authorisation/CE marking and health technology

assessment

2.2.1 Current UK requlatory status

e Marketing Authorisation Application submitted to EMA: 3™ July 2015
e CHMP positive opinion: Expected 26" May 2016

e Estimated date of Marketing Authorisation: August 2016

2.2.2 Indication in the UK

Zepatier (EBR/GZR) will be indicated for the treatment of CHC adults with GT1a, GT1b, and
GT4 infections.

2.2.3 Anticipated restrictions or contraindications that are likely to be included in the

draft summary of product characteristics (SmPCQC)

Please refer to the draft SmPC in Appendix 1.

MSD STA: Elbasvir-grazoprevir for treating chronic hepatitis C Page 33 of 328



2.2.4 Draft SmPC

The draft SmPC has been included in Appendix 1. Please note this draft SmPC may be
subject to change as the regulatory review process is ongoing. MSD will forward the final
SmPC immediately upon receipt.

2.2.5 Draft EMA assessment report

The EMA assessment report is currently unavailable. MSD anticipates the report following
CHMP opinion and will forward this upon receipt. As soon as MSD in receipt of the draft

version we will forward.

2.2.6 Summary of the main issues discussed by the requlatory authorities

Please see section 2.2.5 above.

2.2.7 Anticipated date of availability in the UK

The anticipated launch date following EMA regulatory approval is August 2016.

2.2.8 Details of requlatory approval outside of the UK

EBR/GZR has received regulatory approval in the following countries on the following dates:

e USA: Food and Drug Administration (FDA) approval on January 28" 2016.

ZEPATIER is indicated with or without ribavirin for the treatment of CHC virus
genotypes 1 or 4 infection in adults

e Puerto Rico: FDA approval on February 1% 2016.

ZEPATIER is indicated with or without ribavirin for the treatment of CHC virus
genotypes 1 or 4 infection in adults

e Canada: Notice of Compliance by Health Canada on January 19" 2016.

ZEPATIER is indicated for the treatment of CHC genotypes 1, 3, or 4 infections in
adults.

e Switzerland: Swiss Agency for Therapeutic Products on April 1% 2016.
ZEPATIER® is indicated for the treatment of CHC of genotype 1 and 4 in adults.

2.2.9 Other health technology assessments in the UK

MSD will submit to the Scottish Medicines Consortium (SMC) in July 2016 for the same

licensed indication presented within this submission.
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2.3 Administration and costs of the technology

Table 15. Costs of the technology being appraised

Cost Source

Pharmac_euncal Film-coated tablets Draft Sr_nPC (see
formulation appendix 1)

List price:

I 28-day pack = £12,166.67
Acquisition cost . . . 116
i * The maximum price payable within NHS Framework | MiMs

(excluding VAT) :

Agreements between MSD and CMU is:

28-day pack = I I
Metho_d of . Oral Draft SmPC
administration
Doses Single tablet (FDC) of 50mg EBR and 100mg GZR Draft SmPC
Dosing frequency Once daily Draft SmPC
Average length of a Treatment duration is for 12 weeks Draft SmPC
course of treatment

EBR/GZR only:
Average cost of a 12 weeks: £36,500 (I based on maximum | A
course of treatment price payable within NHS Framework Agreement

between MSD and CMU, submitted 11" April 2016).
Anticipated average
interval between Not applicable Draft SmPC
courses of treatments
Anticipated number of
repeat courses of Not applicable Draft SmPC
treatments
Dose adjustments No dose adjustments are recommended Draft SmPC
Anticipated care EBR/GZR is anticipated to be initiated in secondary

P care, and administered at a patients’ home without NA

setting

supervision

* Indicate whether this acquisition cost is list price or includes an approved patient access scheme. When the marketing
authorisation or anticipated marketing authorisation recommends the intervention in combination with other treatments, the
acquisition cost of each intervention should be presented.

2.4 Changes in service provision and management

2.4.1 Additional tests or investigations needed

No additional tests or investigations are required further to the usual tests undertaken in

current clinical practice. No diagnostic test is required to identify the population for whom

EBR/GZR is indicated and no particular administration for the technology is required.

2.4.2 Main resource use to the NHS associated with the technology being appraised

Similar to the existing DAA treatments, the main resource use associated with EBR/GZR is

anticipated to be related to monitoring and testing of patients while on treatment and

following the completion of therapy.
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The treatment of CHC is managed by multidisciplinary teams (MDTs) through established
operational delivery networks (ODNSs) in the NHS. EBR/GZR will be initiated largely in the
outpatient setting of established ODNs and will be commissioned by NHS England (NHSE)

specialised services."

2.4.3 Additional infrastructure in the NHS

No additional infrastructure is necessary in the NHS for the implementation of EBR/GZR in

clinical practice.

2.4.4 Extent that the technology will affect patient monitoring compared with

established clinical practice in England

As with other all-DAA regimens, EBR/GZR is an IFN-free regimen, there is no requirement
for additional monitoring at specific time points to identify the possibility of achieving SVR,
and the potential for extending the duration of therapy is minimised. Furthermore, AEs rates
observed in the clinical trial programme were low, which negates the need for extensive

monitoring.

2.4.5 Concomitant therapies administered with the technology

MSD anticipates the use of EBR/GZR in line with the EMA label i.e. EBR/GZR alone for 12
weeks for the majority of patients. Note, that the duration of therapy may be increased to 16

weeks in combination with ribavirin at the discretion of physicians.

2.5 Innovation

2.5.1 State whether and how the technology is a 'step-change' in the management of

the condition

MSD believes that treatment options able to provide a high level of clinical effectiveness in
addition to minimal AEs are an attractive proposition. In patients diagnosed with CHC
complicated by severe renal disease (eGFR; <30mL/min/1.73m?% or ESRD there is a
significant unmet clinical need, as there are limited treatment options currently available. A
paucity of efficacy data for currently available DAAs in patients with creatinine clearance
(CrCl) <30 mL/min and poor tolerability of existing regimens, i.e. RBV-containing regimens,
related to increased risk of AE, may result in many dialysis patients remaining untreated.
The product label of EBR/GZR does not require dose adjustment with regard to any degree
of renal impairment including patients with ESRD receiving haemodialysis or peritoneal

dialysis.
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3 Health condition and position of the technology in

the treatment pathway

3.1 Brief overview of the disease/condition for which the
technology is being used

Hepatitis C virus is a blood-borne virus that primarily causes infection of the liver. It is one of
the worldwide leading causes of liver disease. Historically, the primary mode of transmission
was through contaminated blood products, syringes, needles, and/or medical equipment. *
The implementation of the “blood product safer injections practices” has meant that these
modes of transmission are now rare in developed countries. ** *° The primary source of new
infections in these countries is among people who actively inject drugs (needle sharing). It is
estimated that around 90% of new HCV infections in UK (England) are in people who inject
drugs (PWIDs).?* Although the acute HCV infection may resolve, chronic HCV occurs in up
to 80% of infected patients.” The manifestation of chronic HCV may take up to 30 years to
become evident, thus a large proportion of those infected with HCV remain unaware of their
disease status; and it is estimated that ~48% of patients are undiagnosed. > ° Untreated
HCV patients may transmit the virus to others and are at risk of developing liver inflammation
with subsequent fibrosis and cirrhosis. CHC is categorised according to the extent of liver
damage (Metavir score), i.e. mild (FO-F1), moderate (F2-F3) or severe (severe refers to
cirrhosis, F4). The proportion of patients with chronic infection who develop cirrhosis is
~21%.° If the disease is left untreated cirrhosis can continue to progress to a
decompensated state; this is where the remaining functional liver can no longer compensate
for degree of fibrosis, and a liver transplant is typically required at this point. A small
percentage of people with chronic HCV (i.e. 2-4%)® and cirrhosis also develop HCC.
Patients diagnosed with HCC have a 33% probability of death during the first year after

?2 and may also require a liver transplant. The probability of receiving a liver

diagnosis,
transplant following a diagnosis of either decompensated cirrhosis or HCC is estimated at
~2%. # HCV patients are at increased risk of developing CKD and ESRD compared to
patients not infected with HCV via a number of mechanisms that include accelerated

atheroma development and renal inflammation.** #

An ~185 million people around the world are infected with HCV, of whom 350,000 die each
year.3 In the UK, an ~214,000 individuals are chronically infected with HCV, of which
~160,000 people are infected in England alone.? There are 6 major genotypes and several
subtypes of the HCV; the prevalence of each varies geographically. In the UK, GT1 and GT3
are equally distributed accounting for 90% of HCV infected patients, GT2 for 6%, GT4 for 4%
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and, GT5 and GT6 for less than 1%.° Although antiviral treatments can successfully clear
HCV in the majority of patients, and are available (approved for use) in the UK, it is
estimated that only 28,000 patients in England were treated between 2006 and 2011. This
represents 3% of those chronically infected per year.?* Statistical modelling suggests that
nearly 10,850 individuals are currently living with HCV-related cirrhosis or HCC in England. It
is estimated that this figure will rise to 13,590 people by 2025 if patients remain unable to
access the newly available treatment options.”* It is difficult to ascertain the true prevalence
of HCV as people can remain undiagnosed for many years and continue to transmit the

infection. 2

In current practice a blood test is performed to diagnose HCV infection; this confirms the
presence of HCV antibodies. A positive test should always be confirmed by testing a second
blood sample, due to false positives. If the antibody test is positive then polymerase chain
reaction (PCR) testing is required to determine HCV RNA levels (viral load), in order to
ascertain if the infection is active or not. Patients are also tested for HCV GT and subtype
using the same PCR techniques. Most HCV patients will undergo an ultrasound scan or
fibroscan of their liver to determine the disease stage (i.e. fibrosis stage) which will then
inform the treatment they receive. Historically, the decision to treat was dependent on a liver
biopsy that would determine disease stage; however, the latest guidelines allow for
treatment to commence without this additional investigation for some patients. Liver biopsies
are still performed in patients with HCV as they remain the gold-standard method of

assessing the extent of liver damage.?’

The primary goal of HCV therapy is to cure the infection. A SVR is defined as undetectable
HCV RNA 12 weeks (SVR12) or 24 weeks (SVR24) after treatment completion. Of note,
SVR12 is now considered the gold standard as sufficient concordance with SVR24 has been

established.?®

The treatment landscape for HCV has rapidly changed with the approval of second-
generation DAAs. These agents provide high levels of efficacy and an improved safety and
tolerability profile compared with historic PR regimens. Despite advances in HCV treatment,
there are still patient groups with significant unmet clinical need. There is a paucity of data in
high risk populations such as: PWIDs, CKD, and patients with inherited blood disorders.
Current NICE treatment regimens are not recommended in patients on dialysis, with or
without severe renal disease, as well as in those with severe liver disease. It is of note that
there is currently a lack of licensed regimens for the treatment of patients with HCV who

have previously failed on new DAAs.
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3.2 Effects of the disease/condition on patients, carers and society

HCV is potentially a life-threatening condition that affects patients both physically and
emotionally. Patients have a lower QoL compared with the general population. Fatigue and
depression are common in these patients, with lower mental and physical component
summary scores compared to individuals not infected with HCV.% #° In addition to increased
medical costs/resource utilisation, a patient's QoL worsens with disease severity, i.e.
patients with advanced liver disease compared with patients who have a lower stage of

30, 31

fibrosis. If left untreated a patients’ deteriorating QoL could also have a negative impact

on carers.

Due to the large number of patients infected by HCV, a significant budget impact associated
with the treatment of HCV is expected, namely the implementation of the new DAAs recently
approved by NICE. There has been an increase in the number of individuals throughout the
UK being tested and diagnosed with HCV, which will likely result in more patients seeking
access to treatment.? Indirect costs associated with HCV burden are not well quantified; this
is most likely related to difficulties in estimating the prevalent population. However, a cohort
simulation model has projected that using current treatment patterns, the overall prevalence
of HCV in the UK would increase from 0.44% in 2010 to 0.61% in 2035. This equates to an
increase of HCV infected individuals from 265,000 in 2010 to 370,000 in 2035 in the UK.
This rise in prevalence would be associated with an increase in healthcare costs, from
~£82.7million in 2012 to ~£115 million in 2035. Productivity losses were estimated to rise
from ~£184-367 million in 2010 to ~£210-427 in 2035, depending on whether the minimum
wage (lower estimate) of median income (upper estimate) for the productive population was

assumed in the model.*?

Successful HCV treatment leads to an overall decrease in: liver-related morbidity, overall
mortality, rates of HCC, and medical costs; along with increases in an individual’s QoL, as
well as, greater work and leisure capacity. In addition, greater benefits are gained with
treatment earlier in the disease course for both morbidity and mortality compared to
treatment later in the disease pathway. It would also decrease the risk of transmission

among individuals.

3.3 Clinical pathway of care showing the context of the proposed
use of the technology

The current clinical pathway of care takes into consideration multiple sources of information;
these are described in section 3.5 and 3.6. It is MSD’s understanding that current clinical

practice is funded predominantly through specialised commissioning, which is managed

MSD STA: Elbasvir-grazoprevir for treating chronic hepatitis C Page 39 of 328



through a bi-annual tendering process across England. These recommendations and the
tendering process have prioritised the treatment of patients with the highest level of unmet

clinical need, namely those patients with DC and cirrhosis; aligned with NICE guidance.

The 2015 European Association for the Study of the Liver (EASL) guidelines ** and 2016 UK
consensus guidelines® are broadly aligned in terms of their recommendations for the use of
direct-acting anti-viral therapies. Furthermore, NICE technology appraisals (TA) (TA75, 106,
200, 252, 253, 330, 331, 361, 363, 364, 365 9 3>*1) also provide recommendations based
on cost-effectiveness evidence for the treatment of patients with HCV GT1, GT1a, GT1b,
and GT4 relevant to this submission.

The EASL guidelines report that in more than 99% of patients who attain a SVR, their
infection is cleared (treatment cure) (ref EASL guideline). The additional benefits of treating
patients with CHC include; the resolution of liver disease in patients without cirrhosis, and for
those patients with cirrhosis it is possible that hepatic fibrosis may regress and that the risk
of complications such as hepatic failure and portal hypertension is reduced. The guidelines
also suggest that the risk of HCC and all-cause mortality is significantly reduced, but not
eliminated, in cirrhotic patients who clear their infection compared with untreated patients

and those who have not achieved SVR 34243,

Treatment choice is multifactorial and takes into account the: viral genotype and subtype,
stage of liver disease, cirrhosis status, treatment experience, and previous therapy
regimens. These considerations are inherently linked with treatment efficacy, which supports

the clinical need for additional HCV treatment options.

Current treatment options include established treatments, such as PEG-IFN, telaprevir
(TVR), and boceprevir (BOC); all of which are recommended by NICE and are summarised
in Table 16. Most recently NICE have recommended the use of sofosbuvir (SOF), simeprevir
(SMV), daclatasvir (DCV), ledipasvir-sofosbuvir (LDV/SOF), and
ombitasvir/paritaprevir/ritonavir with (3D) or without dasabuvir (2D) within specific patient
populations. These treatment options are stratified by treatment experience, cirrhosis stage,
and GT subtype (Table 16). Only recommendations relevant to the decision problem have
been included. Based on the available evidence and numerous recommendations described
in section 3.5 and 3.6 it is clear that DAA therapies are the preferred treatment choice and

reflect current clinical practice in both England and the UK as a whole.

Elbasvir/grazoprevir

EBR/GZR is an oral, once daily single FDC tablet regimen for the treatment (cure) of HCV in
patients with GT1la, GT1b, or GT4 infections EBR/GZR can be administered for 12 weeks
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irrespective of treatment experience and cirrhosis stage. EBR/GZR represents an IFN- and
RBV-free treatment option for the majority of adult patients. It is anticipated that EBR/GZR
will represent a preferred treatment option to IFN-containing regimens, including PEG-IFN,
SOF/PEG-IFN, and SMV; this is supported by the recommendations of the clinical guidelines
described in section 3.6. The ease of use associated with EBR/GZR could facilitate a
simplified clinical offering compared with recent DAA recommendations that must take into

consideration treatment experience and cirrhosis stage.

3.4 Information about the life expectancy of people with the disease
or condition in England and the source of the data

If untreated, HCV can sometimes cause serious and/or life-threatening liver fibrosis, which is
thought to occur over many years. However, with the availability of second generation DAAs
it is often possible to cure the infection, and prevent disease progression. For the majority of

patients it is possible to achieve a normal life expectancy.’

Limited data on life expectancy in HCV-infected individuals is available; however, an English
cohort study ** reported standardised mortality ratios three times higher than those expected
in the general population. The increased risk of mortality was attributed to liver-related
causes, and those patients with a drug-using lifestyle. Significant independent predictors of
all-cause mortality were: age, sex, treatment experience, and liver biopsy fibrosis. Predictors
of liver-related mortality are: age, treatment experience, liver biopsy fibrosis score, and mean
alcohol consumption. HCV mortality was recorded on 23% of death certificates overall, and

on 52% of those of patients dying from a liver-related cause. **

3.5 Details of relevant NICE guidance, pathways or commissioning
guides related to the condition for which the technology is being

NICE recently communicated (29" February 2016) that the proposed Hepatitis C clinical
guideline has been put on hold with a publication date still to be confirmed. NICE has stated
that technology appraisals (TA) continue to evaluate new pharmacological therapies and the
role of the clinical guideline will be re-considered when these have been produced. The table
below summarises all NICE TA for the currently available treatment options for patients
diagnosed with CHC. In addition, NICE has also published public health guidance ‘Hepatitis
B and C: ways to promote and offer testing to people at increased risk of infection’; with an

anticipated review date of December 2016* (Table 16).
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Table 16. NICE guidance and technology appraisal recommendations for patients with hepatitis C.

Guidance/

Publication . Guidance recommendations wording is as per guidance documents including and reference to other
TA Title . 2 ; :
number date section within the respective guidance document
NICE, CG | TBC Hepatitis C 28 Jan_uary 2016: NICE has taken the decision to continue to pause development. The guideline will be
reconsidered when the future TAs have been produced.

This document provides the following recommendations relevant to patients with hepatitis C, with reference to

the BHIVA and EASL guidelines.

e Awareness-raising about hepatitis B and C among the general population
e Awareness-raising for people at increased risk of hepatitis B or C infection
e Developing the knowledge and skills of healthcare professionals and others providing services for

HBV and people at increased risk of hepatitis B or C infection

PH43% December HCV testing: e Testing for hepatitis B and C in primary care
2012 people at risk e Testing for hepatitis B and C in prisons and immigration removal centres

of infection e Testing for hepatitis B and C in drugs services
e Testing for hepatitis B and C in sexual health and genitourinary medicine clinics
e Contact tracing
e Commissioning locally appropriate integrated services for hepatitis B and C testing and treatment
e Laboratory services for hepatitis B and C testing

This guidance does not provide details on treatment for CHC.

1.1 Ombitasvir—paritaprevir—ritonavir with or without dasabuvir is recommended, within its marketing
authorisation, as an option for treating genotype 1 or 4 CHC in adults, as specified in table 1 (see TA365),
only if the company provides ombitasvir—paritaprevir—ritonavir and dasabuvir at the same price or lower

13 November 3D or 2D for . ! - .
TA365 2015 treating CHC than that agreed with the Commercial Medicines Unit.

1.2 Itis recommended that the decision to treat and prescribing decisions are made by multidisciplinary teams
in the operational delivery networks put in place by NHS England, to prioritise treatment for people with the
highest unmet clinical need.

1.1 Daclatasvir is recommended as an option for treating CHC in adults, as specified in table 1 (see TA364),
only if the company provides daclatasvir at the same price or lower than that agreed with the Commercial

TA364%2 November DCV for Medicines Unit.

2015 treating CHC | 1.2 Itis recommended that the decision to treat and prescribing decisions are made by multidisciplinary teams
in the operational delivery networks put in place by NHS England, to prioritise treatment for people with the
highest unmet clinical need.

1.1 LDV/SOF is recommended as an option for treating CHC in adults, as specified in table 1 (see TA363).

TA363M November LDV/SOF for | Ledipasvir-sofosbuvir

2015 treating CHC e GT1 without cirrhosis

o TN 8 weeks — Recommended
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Guidance/

TA Publication Title Guidance recommendations wording is as per guidance documents including and reference to other
number date section within the respective guidance document
o TE 12 weeks — Recommended
e GT1 with compensated cirrhosis
o TN 12 weeks — Recommended
o TE 12 weeks — Recommended only if all the following criteria are met: Child—Pugh class A;
platelet count of 75,000/mm?® or more; no features of portal hypertension; no history of an HCV
-associated decompensation episode; not previously treated with an NS5A inhibitor.
e GT4 without cirrhosis
o TE 12 weeks — Recommended
e  GT4 with compensated cirrhosis
o TN 12 weeks — Recommended
o TE 12 weeks — Recommended only if all the following criteria are met: Child—Pugh class A;
platelet count of 75,000/mm?® or more; no features of portal hypertension; no history of an HCV
-associated decompensation episode; not previously treated with an NS5A inhibitor.

1.2 It is recommended that the decision to treat and prescribing decisions are made by multidisciplinary teams
in the operational delivery networks put in place by NHS England, to prioritise treatment for people with the
highest unmet clinical need.

SMV+SOF . . . . _ L .
October for treating NICE is u_nable to r_nake a recommendation about the use in the NHS of simeprevir in cqmblnatlon with
TA361* 2015 CHC sofosbuvir for treating genotype 1 or 4 CHC because no evidence submission was received from Janssen for
GTlord the technology.

1.1 Simeprevir, in combination with peginterferon alfa and ribavirin, is recommended within its marketing
authorisation as an option for treating genotype 1 and 4 CHC in adults.

Simeprevir SMPC, accessed 1* March 2016

The following patient population, treatment regimen, and duration of therapy has been taken from Table 1,

section 4.2 of the SmPC™.

SMV+PR for e Treatment-naive, prior relapse and prior non-responder patients (including partial and null responders)
TA331%° February treating CHC with HCV genotype 1 or 4, with or without cirrhosis, with or without HIV co-infection;
2015 GT1 and 4 o OLYSIO+sofosbuvir (+/- ribavirin)

o 12 weeks
e Treatment-naive and prior relapse patients with HCV genotype 1 or 4
e Patients with or without cirrhosis, who are not co-infected with HIV/or patients without cirrhosis, who
are co-infected with HIV;
o OLYSIO+peginterferon alfa+ribavirin;
o 24 weeks treatment with OLYSIO must be initiated in combination with peginterferon alfa and
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Guidance/

TA Publication Title Guidance recommendations wording is as per guidance documents including and reference to other
number date section within the respective guidance document
ribavirin and administered for 12 weeks and then followed by an additional 12 weeks of
peginterferon alfa and ribavirin.
e Patients with cirrhosis, who are co-infected with HIV;

o OLYSIO+peginterferon alfa+ribavirin;

o 48 weeks treatment with OLYSIO must be initiated in combination with peginterferon alfa and
ribavirin and administered for 12 weeks and then followed by an additional 36 weeks of
peginterferon alfa and ribavirin.

e Patients described as prior non-responder (including partial and null responders) with HCV genotype 1
or 4, with or without cirrhosis, with or without HIV co-infection;

o OLYSIO+peginterferon alfa+ribavirin;

o 48 weeks treatment with OLYSIO must be initiated in combination with peginterferon alfa and
ribavirin and administered for 12 weeks and then followed by an additional 36 weeks of
peginterferon alfa and ribavirin.

1.1 Sofosbuvir is recommended as an option for treating CHC in adults, as specified in table 1 (see TA 330).
e SOF+PEG-IFN alfa+RBV

o GT1 All - Recommended.

o GT3 TN — Recommended only for people with cirrhosis.

o GT3 TE —-Recommended.

o February SOE for o GT4,5, 6 All - Recommended for people with cirrhosis.
TA330 2015 treating CHC e SOF+RBV . o .

o GT2 TN - Recommended for people who are intolerant to or ineligible for interferon.

o GT2TE — Recommended.

o GT3 TN - Only recommended for people with cirrhosis who are intolerant to or ineligible for
interferon.

o GT3 TE - Only recommended for people with cirrhosis who are intolerant to or ineligible for
interferon.

BOC for 1.1 Boceprevir in combination With peginterfe_ron alfa and ribav_irin is_recommended as an option for the
TA253% April 2012 treating CHC treatment of genotype 1 CHC in adults with compensated liver disease:
GT1 e who are previously untreated or
e in whom previous treatment has failed
1.1 Telaprevir in combination with peginterferon alfa and ribavirin is recommended as an option for the
TVR for treatment of genotype 1 CHC in adults with compensated liver disease:
TA252°% April 2012 treating CHC e who are previously untreated or

GT1

e in whom previous treatment with interferon alfa (pegylated or non-pegylated) alone or in combination
with ribavirin has failed, including people whose condition has relapsed, has partially responded or did
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not respond.

TA200%

September
2010

PR for
treating CHC

1.1 Combination therapy with peginterferon alfa (2a or 2b) and ribavirin is recommended as a treatment option
for adults with CHC:

e who have been treated previously with peginterferon alfa (2a or 2b) and ribavirin in combination, or with
peginterferon alfa monotherapy, and whose condition either did not respond to treatment or responded
initially to treatment but subsequently relapsed or

e who are co-infected with HIV.

1.2 Shortened courses of combination therapy with peginterferon alfa (2a or 2b) and ribavirin are
recommended for the treatment of adults with CHC who:
e have a rapid virological response to treatment at week 4 that is identified by a highly sensitive test and
e are considered suitable for a shortened course of treatment.

1.3 When deciding on the duration of combination therapy, clinicians should take into account the licensed

indication of the chosen drug (peginterferon alfa-2a or peginterferon alfa-2b), the genotype of the hepatitis
C virus, the viral load at the start of treatment and the response to treatment (as indicated by the viral load).

TA106%°

August 2006

PR for
treating mild
CHC

1.1 Combination therapy, comprising peginterferon alfa-2a and ribavirin or peginterferon alfa-2b and ribavirin,
is recommended, within the licensed indications of these drugs, for the treatment of mild CHC.

1.2 Monotherapy with peginterferon alfa-2a or peginterferon alfa-2b is recommended, within the licensed
indications of these drugs, for the treatment of mild CHC for people who are unable to tolerate ribavirin, or
for whom ribavirin is contraindicated.

1.3 The decision on whether a person with mild CHC should be treated immediately or should wait until the
disease has reached a moderate stage (‘watchful waiting') should be made by the person after fully
informed consultation with the responsible clinician. The decision to treat need not depend on a liver biopsy
to determine the stage of the disease if treatment is initiated immediately. However, a biopsy may be
recommended by the clinician for other reasons or if a strategy of watchful waiting is chosen.

1.4 This recommendation has been updated and replaced by NICE technology appraisal guidance 200
(‘Peginterferon alfa and ribavirin for the treatment of CHC").

1.5 This recommendation has been updated and replaced by NICE technology appraisal guidance 200
(‘Peginterferon alfa and ribavirin for the treatment of CHC").

1.6 This recommendation has been partially updated and replaced by NICE technology appraisal guidance 300
(‘Peginterferon alfa and ribavirin for treating CHC in children and young people"). There is insufficient
evidence to recommend combination therapy or monotherapy with peginterferon alfa for people who have
had a liver transplant.

TA75%

January
2004

IFN and RBV
for treating
CHC

1.1 Combination therapy with peginterferon alfa and ribavirin is recommended within its licensed indications for
the treatment of people aged 18 years and over with moderate to severe CHC, defined as histological
evidence of significant scarring (fibrosis) and/or significant necrotic inflammation. Separate
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recommendations for treating CHC in children and young people with peginterferon alfa and ribavirin have
been published in NICE technology appraisal guidance 300 (‘Peginterferon alfa and ribavirin for treating
CHC in children and young people").

1.2 People with moderate to severe CHC are suitable for treatment if they have:
e not previously been treated with interferon alfa or peginterferon alfa, or
e been treated previously with interferon alfa (as monotherapy or in combination therapy), and/or
e this part-recommendation has been updated and replaced by NICE technology appraisal guidance
200.

1.3 People currently being treated with interferon alfa, either as combination therapy or monotherapy, may be
switched to the corresponding therapy with peginterferon alfa.

1.4 Treatment for the groups identified in Sections 1.1 and 1.2 should be as follows.

e People infected with hepatitis C virus (HCV) of genotype 2 and/or 3 should be treated for 24 weeks.

e For people infected with HCV of genotype 1, 4, 5 or 6, initial treatment should be for 12 weeks. Only
people showing, at 12 weeks, a reduction in viral load to less than 1% of its level at the start of
treatment (at least a 2-log reduction, see Section 4.1.2.5) should continue treatment until 48 weeks.
For people in whom viral load at 12 weeks exceeds 1% of its level at the start of treatment, treatment
should be discontinued.

e People infected with more than one genotype that includes one or more of genotypes 1, 4, 5, or 6
should be treated as for genotype 1.

(Recommendation 4.1 still applies for people who are treated with standard courses of combination

therapy, but has been replaced by NICE technology appraisal guidance 200 (TA200) for people who are

eligible for shortened courses of combination therapy (as described in recommendation 1.2 of TA200).

1.5 People satisfying the conditions in Sections 1.1 and 1.2 but for whom ribavirin is contraindicated or is not
tolerated should be treated with peginterferon alfa monotherapy. Regardless of genotype, individuals
should be tested for viral load at 12 weeks, and if the viral load has reduced to less than 1% of its level at
the start of treatment, treatment should be continued for a total of 48 weeks. If viral load has not fallen to
this extent, treatment should stop at 12 weeks.

1.6 People for whom liver biopsy poses a substantial risk (such as those with haemophilia, or those who have
experienced an AE after undergoing a previous liver biopsy), and people with symptoms of extra-hepatic
HCV infection sufficient to impair quality of life, may be treated on clinical grounds without prior histological
classification.

Abbreviations. CHC, chronic hepatitis C; GT, genotype; HCV, hepatitis C virus; PEG IFN alpha, pegylated interferon alpha; RBV, ribavirin; SOF, sofosbuvir; SmPC, summary of product
characteristics; TA, technology appraisal; TE, treatment experienced; TN, treatment naive
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3.6 Details of other clinical guidelines and national policies

Described below are clinical guidelines, clinical consensus documents, and a NHSE clinical
commissioning policy (CCP)*". There is overlap between the European and UK clinical
consensus guidelines®. The recommendations advocate the use of IFN-free treatment
options, and anticipate that patients who are HCV and HIV co-infected should achieve
comparable SVR rates compared with those patients who are mono-infected with HCV. The
treatment options recommended within the current NHSE clinical commissioning policy and
recent ODN consensus meeting (published on the British Association for the Study of Liver
(BASL) website) also advocate IFN-free treatment options*. However, some considerations
are outside of NICE recommendations; as described in section 3.5.

European Association for the Study of the Liver (EASL) — Recommendations on the
treatment of hepatitis C 2015%

The EASL 2015 clinical guidelines outline several treatment options for patients with CHC
GT1-GT6. However, only those treatment regimens relevant to the decision problem i.e.
GT1la, GT1lb, and GT4, have been considered within this submission (Table 17). The

guideline recommendations also include:

e Treatment for HCV mono-infected patients is identical to those patients who are co-
infected with HCV and HIV

¢ Notwithstanding the respective costs of these options, IFN-free regimens are the best
option when available in HCV-mono-infected and HIV co-infected patients without
cirrhosis or with compensated/decompensated cirrhosis, because of their virological
efficacy, ease of use and tolerability.

e The IFN-free treatment regimens can be used in HIV co-infected patients as in
patients without HIV infection, as the virological results of therapy are identical.

e Full details treatment options relating to GT1la, GT1lb, and GT4 are summarised in
Table 17 below.

Table 17. EASL 2015, adaptation of treatment recommendations for patients with a
diagnosis of HCV GTla, GT1b, and GT4

Genotype Recommendation details (regimen, duration, and considerations)

IFN-containing regimens

e PEG IFN alpha+RBV+SOF; 12 weeks

e PEG IFN alpha+RBV+SMV; 12 weeks+PEG IFN+RBV 12 weeks (total
duration 24 weeks); TN or TE prior relapser patients including cirrhotic
patients

e PEG IFN alpha+RBV+SMV; 12 weeks+PEG IFN+RBV 36 weeks (total
duration 48 weeks); TE prior partial or null responders including cirrhotic
patients

la
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Genotype Recommendation details (regimen, duration, and considerations)

IFN- free containing regimens

Sofosbuvir+ledipasvir with or without Ribavirin

e SOF+ LDV; 12 weeks; TN or TE, NC

e SOF+ LDV; 12 weeks; TN or TE, NC if baseline RNA is below 6 million IU/ml

e SOF+ LDV+RBV; 12 weeks; TN or TE, compensated cirrhosis

e SOF+ LDV; 24 weeks; in patients with compensated cirrhosis with
contraindications to the use of ribavirin or with poor tolerance to ribavirin.

e SOF+ LDV+RBYV; 24 weeks; TE compensated cirrhosis, and negative
predictors of response i.e. platelet count.

Ombitasvir, paritaprevir, ritonavir, and dasabuvir
e 3D+RBV; 12 weeks; NC
e 3D+RBV; 24 weeks; C

IFN-free containing regimens
Ombitasvir, paritaprevir, and ritonavir

1b e 3D+RBV; 12 weeks; NC
e 3D+RBV; 12 weeks; C
IFN-containing regimens
e PEG IFN alpha+RBV+SOF; 12 weeks
e PEG IFN alpha+tRBV+SMV; 12 weeks+PEG IFN+RBV 12 weeks (total
duration 24 weeks); TN or TE prior relapser patients including cirrhotic
patients
e PEG IFN alpha+tRBV+SMV; 12 weeks+PEG IFN+RBV 36 weeks (total
duration 48 weeks); TE prior partial or null responders including cirrhotic
patients
IFN-free containing regimens
Sofosbuvir+ledipasvir with or without Ribavirin
e SOF+ LDV; 12 weeks; TN or TE, NC
e SOF+ LDV+RBV; 12 weeks; TN or TE, compensated cirrhosis
e SOF+ LDV; 24 weeks; in patients with compensated cirrhosis with
contraindications to the use of ribavirin or with poor tolerance to ribavirin.
e SOF+ LDV+RBV; 24 weeks; TE compensated cirrhosis, and negative
4 predictors of response i.e. platelet count.

Ombitasvir, paritaprevir, ritonavir, and dasabuvir
e 3D without dasabuvir+RBV; 12 weeks; NC
e 3D without dasabuvir+RBV; 24 weeks; C

Sofosbuvir+simeprevir

e SOF+SMV; 12 weeks

e SOF+SMV+RBV

e SOF+SMV+RBYV; 24 weeks; patients with cirrhosis with contra-indications to
the use of ribavirin, extending duration of treatment to 24 weeks must be
considered

Sofosbuvir+daclatasvir

e SOF+DCV; 12 weeks

e SOF+DCV+RBV

e SOF+DCV; 24 weeks; in patients with cirrhosis with contra-indications to the
use of ribavirin; this extended duration must be considered.

Abbreviations. 3D, Ombitasvir, paritaprevir, ritonavir, and dasabuvir; C, cirrhotic; DCV, daclatasvir; LDV, ledipasvir; NC, non-
cirrhotic, PEG IFN alpha, pegylated interferon alpha; RBV, ribavirin; SMV, simeprevir; SOF, sofosbuvir; TE, treatment
experienced; TN, treatment naive
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UK consensus guidelines — hepatitis C management and direct acting-anti-viral therapy

The 2014 UK consensus guidelines, a review article, presented evidence for the use of novel
agents for the treatment of HCV **. The findings of this review focused on the use of SOF,
SMV, and PR. The authors concluded that the HCV landscape has evolved, and moved into
a new era of IFN-free regimens that represent a reality for some situations. The report
highlighted significant improvements in terms of SVR rates, and less significant side effects,
and reduced patient discontinuation rates. However, the group noted that treatment choice
depends on multiple factors, including: efficacy, safety, patient characteristics, patient and
clinician preference, and treatment cost. Treatment recommendations are summarised in
Table 18 below. Furthermore, the UK consensus guidelines present the following

recommendations for consideration:

e Co-infected HIV/HCV patients with well-controlled HIV disease can be considered for
therapy according to mono-infected recommendations. Caution should be exercised
around drug—drug interactions. Management of such patients should be undertaken
by team’s expert in both infections.

e Urgent consideration for therapy should be given to patients with HCV-induced liver
failure; in those ineligible or unable to access clinical trials the treatment outcome
data should preferably be recorded in a national registry. Such patients should be
managed in specialist centres experienced in both HCV treatment and the
management of liver failure. Patients pre- or post-transplant for HCV could be

considered for therapy by expert centres.

Table 18. Summary of recommendations for patients with HCV infections GTla, GT1b,
and GT4; adapted from table 1 UK consensus guidelines.

Genotype Recommendation details (regimen, duration, and considerations)

Treatment Naive
e PEG IFN alpha+RBV+SOF, 12 weeks
e SMV, 12 weeks+PEG IFN+RBV, 24 weeks

Treatment experienced
la e PEG IFN alpha+RBV+SOF, 12 weeks
e SMV, 12 weeks+PEG IFN+RBV, 24 or 48 weeks

Cirrhosis of severe fibrosis
e PEG IFN alpha+RBV+SOF, 12 weeks

Treatment Naive

e PEG IFN alpha+RBV+SOF, 12 weeks

e SMV, 12 weeks+PEG IFN+RBV, 24 weeks
1b
Treatment experienced

e PEG IFN alpha+RBV+SOF, 12 weeks

e SMV, 12 weeks+PEG IFN+RBV, 24 or 48 weeks
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Genotype Recommendation details (regimen, duration, and considerations)

Treatment Naive
e PEG IFN alpha+RBV+SOF, 12 weeks
e SMV, 12 weeks+PEG IFN+RBV, 24 or 48 weeks

Treatment experienced
e PEG IFN alpha+RBV+SOF, 12 weeks
e SMV, 12 weeks+PEG IFN+RBV, 24 or 48 weeks

Cirrhosis of severe fibrosis
e PEG IFN alpha+RBV+SOF, 12 weeks

Abbreviations. PEG IFN, pegylated interferon; RBV, ribavirin; SMV, simeprevir; SOF, sofosbuvir

The British HIV Association (BHIVA) - Guidelines for the management of hepatitis viruses in

adults infected with HIV 2013 *°

The BHIVA clinical guideline for the management of hepatitis viruses in adults infected with

HIV was published in 2013, and updated in 2014. This guideline aims to provide guidance on

the best clinical practice in the treatment and management of adults with HIV and viral

hepatitis co-infection, and should be used in conjunction with other hepatitis guidelines.

Several recommendations have been summarised below, this is not a comprehensive list:

BHIVA recommend that patients with a CD4 cell count less than 350cells/pL
commence antiretroviral treatment (ART) to allow a degree of immune recovery

before HCV therapy is initiated.

BHIVA recommend commencing ART to optimise immune status before anti-HCV
therapy is initiated when the CD4 count is 350-500 cells/uL unless there is an urgent
indication for anti-HCV treatment when ART should be commenced as soon as the

patient has been stabilised on HCV therapy.

BHIVA advocate the use of direct acting antivirals (DAA) for the treatment of HCV,
with careful consideration given to potential drug-drug interactions. All drug
interactions  should be checked with an expert source (e.g.

www. hivdruginteractions.org).

In addition to the above, there are a number of HCV-specific recommendations that focus on

the decision making process regarding a patient's treatment, i.e. regular testing/GT

identification, the staging of liver disease using non-invasive methods, and the consideration

given to the drug-drug interaction profile of HIV/HCV medicines.
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Consensus meeting for the treatment recommendations for the management of patients with
Chronic HCV Infection — February 2016

On the 29" February 2016, the BASL published the findings of a consensus meeting held in
January 2016. This meeting was chaired by Prof Graham Foster and included treating
physicians from the ODN, who are heavily involved with treatment of patients with HCV;
pharmaceutical representatives were also in attendance. The recommendations summarised
in Table 19 below are relevant to the current submission i.e. GTla, GT1lb, and GT4 and
include both NICE approved and unapproved recommendations. The group were clear that
the price of treatment varied considerably, and that clinicians should take due regard to
budgetary impact in addition to the individual patient requirements.

The group also mentioned that the ODNs would encourage NHSE to make EBR/GZR and
Sofosbuvir/Velpatasvir available within their licensed indications should they become
available during the lifetime of these recommendations.

Table 19. Consensus meeting treatment guidelines GT1la, GT1b, and GT4 8

Genotype Recommendation details (regimen, duration, and considerations)

Treatment Naive

e LDV/SOF; 8 weeks, NC patients

e LDV/SOF +/- RBV; 12 weeks, C patients (the inclusion or not of RBV is not
NICE recommended, and should be considered for those patients who are
more likely to have a poor response i.e. prior null responders)

e OMB+PAR+ DAS+RBV; 12 weeks, NC patients

¢ OMB+PAR+DAS+RBV; 12 weeks, C patients with Child Pugh A only (In
patients at low risk of treatment failure ribavirin may be omitted. 24 weeks in
genotype la prior null responders, otherwise 12 weeks; this differs from
NICE who recommend 24 weeks for all)

la Treatment experienced

e LDV/SOF; 12 weeks, NC patients

e LDV/SOF +/- RBV; 12 weeks, C patients (the inclusion or not of RBV is not
NICE recommended, and should be considered for those patients who are
more likely to have a poor response i.e. prior null responders)

e OMB+PAR+ DAS+RBV; 12 weeks, NC patients

¢ OMB+PAR+DAS+RBYV; 12/24 weeks, C patients with Child Pugh A only (In
patients at low risk of treatment failure ribavirin may be omitted 24 weeks in
genotype la prior null responders, otherwise 12 weeks; this differs from
NICE who recommend 24 weeks for all)

Patients with liver decompensation: LDV/SOF+RBV 12; (this is not NICE approved)

Treatment Naive

e LDV/SOF; 8 weeks, NC patients

e LDV/SOF +/- RBV; 12 weeks, C patients (the inclusion or not of RBV is not
NICE recommended, and should be considered for those patients who are
more likely to have a poor response i.e. prior null responders)

e OMB+PAR+DAS; 12 weeks, NC patients

e OMB+PAR+DAS+RBYV; 12 weeks, C patients with Child Pugh A only (In
patients at low risk of treatment failure ribavirin may be omitted. 24 weeks in
genotype la prior null responders, otherwise 12 weeks; this differs from
NICE who recommend 24 weeks for all)

1b
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Genotype Recommendation details (regimen, duration, and considerations)

Treatment experienced

e LDV/SOF; 12 weeks, NC patients

e LDV/SOF +/- RBV; 12 weeks, C patients (the inclusion or not of RBV is not
NICE recommended, and should be considered for those patients who are
more likely to have a poor response i.e. prior null responders)

e OMB+PAR+DAS; 12 weeks, NC patients

e OMB+PAR+DAS+RBV; 12/24 weeks, C patients with Child Pugh A only (In
patients at low risk of treatment failure ribavirin may be omitted 24 weeks in
genotype la prior null responders, otherwise 12 weeks; this differs from
NICE who recommend 24 weeks for all)

Patients with liver decompensation: LDV/SOF+RBV 12; (this is not NICE approved)

Treatment Naive
e OMB+PAR +/- RBV; 12 weeks, NC patients (In exceptional circumstances,
can consider SOF+DAC+RBV or 12W LDV/SOF (Not NICE approved), in
those patients in whom drug-drug interactions with OMB+PAR+RBYV are
considered a potential concern.
e LDV/SOF; 12 weeks, C patients
¢ OMB+PAR+RBYV; 12 weeks

4 Treatment experienced

e LDV/SOF; 12 weeks, NC patients

e OMB+PAR+RBYV; 12 week, NC patients

e LDV/SOF +/- RBV; 12 weeks, C patients (use or not of RBV is not NICE
recommended)

o OMB+PAR+RBYV; 24 weeks, C patients (For patients who are at low risk of
treatment failure consideration should be given to 12 weeks treatment)

Patients with liver decompensation: LDV/SOF+RBV 12; (this is not NICE approved)

Abbreviations. OMB, Ombitasvir; PAR, paritaprevir; DAS, dasabuvir; LDV/SOF, harvoni; RBV, ribavirin; C, cirrhotic patients;

NC, non-cirrhotic patients

NHSE Clinical commissioning policy®’

In June 2015 NHSE published the CCP statement: ‘Treatment of chronic Hepatitis C in
patients with cirrhosis’. This policy outlines treatment options that will be routinely
commissioned by NHSE for the treatment of CHC with cirrhosis. It should be noted, and the
policy statement makes clear, that several aspects of these recommendations, i.e. treatment

duration, are outside of the EMA license for the respective treatment options.

This clinical commissioning policy does not cover the treatment of patients who are
described as non-cirrhotic. At present, there is a lack of clarity regarding the role of this
clinical commissioning policy in relation to the recent NICE recommendations outlined in
TA363, TA364, and TA365, which received mandatory funding as of the 23" February 2016.
MSD will be presenting comparisons according to the NICE recommended treatment as

outlined in Table 16 above.
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3.7 Issues relating to current clinical practice, including variations

or uncertainty about established practice

DAAs constitute current clinical practice across England. However, it is unclear whether the
recent NICE TAs will supersede the existing NHSE CCP that has been in effect since June
2015 (see section 3.6). The most recent NICE TAs (i.e. SOF, LDV/SOF, 2D/3D, DCV)
support the restricted recommendations of the current NHSE policy. However, NICE have
also made recommendations relating to the treatment of non-cirrhotic patients. It is of note
that NICE also stipulate the treatment of patients according to the highest level of unmet
clinical need, which should be decided by MDT in conjunction with the ODN established by
NHSE. NHSE have committed to doubling the number of treatments to ~10,000 patients in
2016-17.%

The availability of additional HCV treatment options is essential for both patients and
clinicians, as both the treatment regimen and duration are dependent on prior treatment
experience and cirrhosis stage. In order to facilitate simple prescribing and enhanced patient
compliance it is important to have treatments that offer simple treatment durations, and are
also able to demonstrate improved efficacy and safety. EBR/GZR is an IFN- and RBV-free
licensed DAA that benefits from a simple treatment duration (12 weeks) for patients with
GTla, GT1b and GT4 infection (see appendix 1).

3.8 Equality issues

The 2015 Public Health England report shows that the majority of infected persons are from
marginalised and under-served groups in society, namely PWIDs. In England and Wales, it
is estimated that 50% of PWIDs are thought to be infected with HCV.® Prisons are
recognised to contain a higher HCV prevalent population where it would be important to
tackle inequalities, as well as in minority ethnic populations.*

There is also a stigma associated with HCV-CKD patients on haemodialysis. When
attending for treatment they are dialysed in a separate ‘special’ room with different
equipment- this creates an obvious and uncomfortable separation between them and other
patients, and may ultimately be the source of newly-acquired infections if the equipment is
not properly sterilised.

Due to recent developments in HIV care, patients can expect a life expectancy comparable
to a non-HIV infected patient whilst maintaining a suppressed viral load. This has
implications for their own general health and that of their partner. However, HIV/HCV co-
infected patients are more likely to disclose their HIV status than their HCV status to sexual

partners due to perceived stigma of HCV and lack of HCV awareness.™*
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4 Clinical effectiveness

4.1 Identification and selection of relevant studies

4.1.1 Search strategy

A comprehensive systematic literature search (SLR) was conducted according to a
previously prepared protocol; this was designed to identify relevant studies to inform both
direct and indirect comparisons between EBR/GZR and the interventions outlined in the final
scope. Further details are reported below.

4.1.2 Search strategy: description of the search strategy

A comprehensive search of the literature was conducted using the following databases:
Embase, Medline, and Cochrane Central Register of Controlled Trials. These databases
were searched on the 12" of January 2016 using the OVID platform. The proceedings of the
annual conferences of the American Association for the Study of Liver Diseases (AASLD),
and the EASL were manually searched. These searches were restricted to conferences in
2014 and 2015 as it was expected that any earlier abstracts would now be available as full
publication. Further, a manual search of treatment labels and included bibliographic
reference lists to identify any further studies that were eligible for inclusion. To identify any
ongoing clinical trials, the International Clinical Trials Registry Platform (ICTRP) was also

searched.

The search strategy was pre-specified in terms of population, interventions, comparisons,
outcomes, and study design as reported in the PICOS table in Appendix 2. Please note that
GT3 and GT6 were initially included within the SLR, but were subsequently excluded from
the evidence synthesis based on the anticipated EMA license. The search strategy for each
database is reported in Appendix 2 with an adapted version of the Scottish Intercollegiate

Guidelines Network’s (SIGN) search filter for randomised-controlled clearly highlighted.

4.1.3 Study selection

Description of the inclusion and exclusion selection criteria, language restrictions,

and the study selection process

Electronic databases/conferenceltrial registry searches

Two investigators working independently reviewed all abstracts and conference proceedings
identified by the literature/conference searches. The same two investigators independently
reviewed all articles included during screening as full-text articles. Discrepancies between

the investigators were resolved by involving a third investigator and coming to consensus.
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Summarised in Table 20 are the hierarchical inclusion/exclusion criteria applied during

abstract and full-text screening.

Table 20. Hierarchical inclusion/exclusion criteria for SLR

Clinical . .
. . . Reason for Hierarchy of exclusion
Rank | effectivene Reason for inclusion . .
oo exclusion rationale
Ss criteria
Non-English language
publications were expected
. Other . .
1 Language English only to include populations not
languages -
relevant to the decision
problem.
Randomized controlled trials
and controlled clinical trials Review,
with at least one arm editorial, letter,
assessing an intervention of | comment,
Study . . . See comment above
2 . interest, non-randomized meta-analysis, :
design S . . : relating to comparators.
clinical trials, including phase 1
single-arm prospective studies, in-vitro
clinical trials assessing an studies
intervention of interest
Not chronically
. . . infected with
Not chronically infected with HCV EBR/GZR is not licensed
. HCV genotypes 1 or 4, not .
3 Populations . genotypes 1 or | for use outside of these
adult population (=18 years .
of age) 4, not aQuIt populations.
population (=18
years of age)
Interferon-free regimens:
EBR/GZR (+/- RBV)
LDV/SOF +/- RBV
OMB+PAR/r +/- DAS +/- Studies were not excluded
RBV based on dose or duration
DCV+SOF +/- RBV Other DAA at the literature search
Intervention | SOF+RBV combinations, stage. However, in the
4 . - . o
S Interferon-containing with or without | indirect treatment
regimens: PR comparison only trial arms
DCV+PR with NICE approved
BOC+PR regimens were included.
TVR+PR
SMV+PR
SOF+PR
SVR12, SVR24, DAE, OAE, SVR at 12 and 24 weeks
; . post treatment are the
aneamia, pruritus, nausea, RVR, eRVR, . X
5 Outcomes . primary efficacy outcomes
neutropenia, rash, VRVR, EVR .
thrombocytopenia in trials of treatments for
) HCV.
Single arm studies were
Comparator also included, as were
5 S P All None studies comparing different

regimens of the same DAA
combination.

Abbreviations. BOC, boceprevir; DAA, direct acting antiviral; DAE, discontinuation related to AE; DCV, daclatasvir; DAS,
dasabuvir; EBR, Elbasvir; eRVR, extended rapid viral response; EVR, early viral response; GZR, grazoprevir; LDV, ledipasvir;
OAE, overall adverse events; HCV, hepatitis C virus; PAR/r, paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin;
RVR, rapid viral response; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral response; TVR, telaprevir; VRVR, very rapid
viral response.
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4.1.4 Flow diagram of the numbers of studies included and excluded at each stage

A total of 9,500 citations were identified through electronic database searches using the
OVID platform. Of these, 8,990 were excluded during abstract screening, leaving 510
citations. At full text review, a further 418 citations were excluded; 157 for study design, 121
for outcomes, 39 for interventions, and 101 for other reasons. Therefore, a total of 92

citations were identified via electronic database searching for inclusion within the SLR.

The screening of EASL and AASLD conference proceedings identified 66 abstracts (38 from
EASL and 28 from AASLD). Of these, 11 were found to include data not already captured in
the main search (4 from EASL and 7 from AASLD). Hand searching of included bibliographic
reference lists, labels of included interventions, and clinical trial registries identified a further
7 relevant publications, of which 2 were conference abstracts. Finally, 10 clinical study
reports (CSR) from trials sponsored by MSD were included. This gave a total of 50 included
citations, relating to 40 clinical trials eligible for the inclusion into the NMA, of which 15

citations representing 8 clinical trials were included for EBR/GZR.

The flow of study selection is presented using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) chart in Figure 1.

4.1.5 Single study data drawn from multiple sources

Data for each included EBR/GZR trial was provided by MSD via CSR if available. In addition,
C-WORTHY was also reported in two publications (Lawitz et al. 2015 *2, Sulkowski et al.
2015%), and an additional publication was available for: C-SURFER (Roth et al. 2015, C-
EDGE CO-INFECTION (Rockstroh et al. 2015%), C-EDGE TN (Zeuzem et al. 2015%), C-
EDGE TE (Kwo et al. 2015°), and C-EDGE CO-STAR (Dore et al. 2015%).

4.1.6 Complete reference list for excluded studies

A complete list for excluded studies (n=488) has been provided in Appendix 3.
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Figure 1. PRISMA flow chart of included studies

_5 Citations identified through database searching
® (n =9500)
Sg EMBASE (n = 4944); MEDLINE (n = 3189); Cochrane (n = 1367)
c
3 v
—
Duplicate citations removed
) (n=2027)
o0 Citations excluded, with reasons
£ v (n = 6963)
§ Citations screened N *Study Des‘lgn (n =3444)
8 (n = 7473) > elnterventions (n = 1837)
eOther (n = 1055)
ePopulation (n = 625)
— eQutcomes (n = 2)
. Full-text citations assessed
% fo(rnellgslsgl)ty Full-text citations excluded, with
‘& reasons
fre (n=418)
»| eStudy Design (n = 157)
— v eQutcomes (n=121)
M) «Other (n = 101)
Citations included eInterventions (n = 39)
(n=92)
< Additional citations
(n=28)
L *CSR (n =10)
Total C|tat|on§ e|dentified through hand search (n = 6)
(n= 120{ rfapresgntlng 109 eConference searches (n =11)
clinical trials) «ICTRP (n = 1)
o
S
= 5
§ - Citations excluded from NMA
Y (n =70, representing 69 clinical trials)
Citations included in NMA eInterventions (n = 57)
(n =50, representing 40 ePopulation (n = 6)
clinical trials) eData not presented (n = 7)
*Population (n = 625)
¢ eQutcomes (n = 2)
Citations with EBR/GZR
arm included in NMA
(n=15, representing 8
Clinical trials.

Abbreviations. CSR, clinical study report; EBR/GZR, grazoprevir/elbasvir; ICTRP, international clinical trial registry platform;
NMA, network meta-analysis. Note that 3 trials (5 citations) excluded for EBR/GZR relate to C-SALVAGE, C-SWIFT, and C-
SALT, as described in section 4.2.2
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4.2 List of relevant randomised controlled trials

4.2.1 List of relevant RCTs involving the intervention of interest

Summarised below are the seven relevant RCTs reporting treatment regimens of EBR/GZR
12 weeks, irrespective of cirrhosis stage and treatment experience. Of note, within the
included trials there are treatment arms that are not relevant to the scope of this submission
and are not considered further. A table summarising treatment arms excluded from the

included trials this submission are reported in Appendix 4.

Table 21. Trials for EBR/GZR relevant to the NICE decision problem

Reference, Trial Trial . .
. Population Intervention | Comparator
author year | number/acronym, | design/phase
CSR
. Phase Il TN; GT1a, 1b,
g/loslzsgApnl E-CET%C.SlEO-ng Randomised, and 4; cirrhotic
PNOG0 double blind, a.nd non- EBR/GZR Placebo
Zeuzem et parallel group C|rrhot|c
al. 2015 5 trial patients
TE; GT1a, 1b,
and 4; cirrhotic
and non-
CSR Phase Il cirrhotic
mgf 2%};_560 C-EDGE TE Randomised, | PA1eNS
NCT02105701 double blind, EBR/GZR NA
PNO068 parallel group (MSD has
Kwo et al. . considered
2015 °’ trial only treatment
arm 1 for
EBR/GZR 12
weeks)
TN; GTl1la and
lc\:/é'; UK Phase II{III 1b; cirrhotic
April 2015 14 | C-SURFER Randomised, and non-
NCT02092350 blinded, cirrhotic EBR/GZR Placebo
Roth et al PNO052 pgrallel group patients
2015 5 ' trial desqubed as
IFN intolerant
TN and TE;
GTl1a, 1b, and
CSR S
4; cirrhotic and
C-WORTHY Randomised patients
) NCT01717326 oo EBR/GZR NA
Lawitz et al. double blind
2015 %2, PNO035 trial (MSD has
Sulkowski et considered
al. 2015 52 only treatment
arms: (A3, B3,
B9, and B13)
CSR C-SCAPE prasel TN: GT4, non-
MSD UK NCT01932762 pd : d cirrhotic EBR/GZR NA
April 2015% | PN047. [ﬁgl omise patients
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Reference,

Trial

Trial

author year | number/acronym, | design/phase | "°Pulation | Intervention | Comparator
|\C/|§Fl§ UK C-EDGE CO- Phase IIl TN; GT1a, 1b,
Nov 20158 STAR Randomlsed, and 4; cirrhotic
NCT02105688 double blind, and non- EBR/GZR Placebo

Dore et al. PN062 parallel group | cirrhotic
2015 58 trial patients

TN, TE (prior

PR treatment

Phase Il failures); GT1

oo CEDoE Open label (~60% GT1b) SOF+PR
MSD UK NCT02358044 randomiseé 4, and 6; EBR/GZR 12 weeks
April 2016 ** | PNO77 i) cirrhotic

(~25%) and
non-cirrhotic
patients

Abbreviations. CSR, clinical study report; EMA, European Medicines Agency; EBR/GZR, grazoprevir/elbasvir; PR, Pegylated

interferon and ribavirin; SOF, sofosbuvir; TE, treatment experienced; TN, treatment naive
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4.2.2 RCTs excluded from further discussion

Summarised below are trials that report EBR/GZR, and have been excluded from this submission.

Table 22 Studies excluded from the decision problem

Study details,
phase

Population

Intervention*

Rationale for exclusion from decision problem

C-SALVAGE ®

Patients with chronic
HCV GT1 infection who

NCT02105454 | had previously failed on The treatment regimen considered EBR/GZR in combination with
PNO048 DAA therapy (BOC, e EBR/GZR+RBV 12 weeks RBV for 12 weeks; this does not support the EMA license or this
Phase Il TVR, SMV, or SOF) submission.
taken concomitantly with
PR.
Part A
: ESE ggmg;g;g ggmﬁg x:ti The initial dose finding aspect of this study was designed to assess
Patients with chronic the optimal dose of EBR/GZR in patients with chronic HCV Child
C-SALT® HCV GT1 infection bart B Pugh B hepatic insufficiency. This is not a specific subgroup of
NCT02115321 | described as either TN interest as per the EMA license.
PN059 or TE with advanced * EBR 50mg/GZR 50mg or 100mg
Phase 11/l cirrhosis and child Pugh based on part A. The primary endpoint of this study has not been assessed. Dose
B hepatic insufficiency. Part C finding results of part A are not available for the treatment dose and
« EBR 50mg/GZR 50mg or 100mg treatment duration of interest, as per the EMA license.
based on part A or B.
e EBR 50mg/GZR 100mg+SOF 400mg
Patients with chronic 4 weeks; NC patients Data presented for GT1 infection reflect a treatment
C-SWIFT¥ HCV infection GT1, and | ° EBR 50r.ng/GZR 10°m9+SOF 400mg regimen/duration (4, 6, and 8 weeks), which does not reflect the
NCT02133131 | GT3, previously 6 weeks; NC or C patients anticipated EMA license or this submission.
PNO74 untreated (TN) with * EBR 50mg/GZR 100mg+SOF 400mg
Phase Il compensated cirrhosis 8 weeks; C patients Data reported for patients with GT3 are not relevant to the EMA
or without cirrhosis. . — license or this submission.
Not relevant to this submission, GT3-
EBR 50mg/GZR 100mg+SOF 400mg.
C-EDGE Patients with chronic e EBR 50mg/GZR 100mg 12 weeks Data is not currently available to the sponsor
INnhBD HCV GT1, 4, 6, e Matched placebo 12 weeks (deferred
PNO065 previously untreated treatment EBR 50mg/GZR 100mg, 12 | As per clinical trials.gov the study completion data is estimated to
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Study details,

phase Population Intervention* Rationale for exclusion from decision problem
NCT02252016 | (TN) with or without weeks) be July 2016. The CSR has not been finalised and not anticipated
Phase IlI cirrhosis. to occur until
This study is not included in the PRISMA flow chart, as status
of CSR was known by MSD
C-CORAL has been designed and implemented to support licensing
in Asia.
) Patients with chronic This trial will enroll Asian patients only, with site study location listed
C-CORAL HCV GT1, 4, 0r 6 * EBR 50mg/GZR 100mg 12 weeks as China, as listed on clinicaltrials.gov
PNO67 infections, previously e Matched placebo 12 weeks (deferred
l;llf;()e2|2”51990 untreated (TN) with or \t/\r/iztkn;;ant EBR 50mg/GZR 100mg, 12 This trial is also listed as ongoing with data unavailable to the

without cirrhosis

sponsor as of the 13" April 2016

This study is not included in the PRISMA flow chart, as status
of CSR was known by MSD

Abbreviations. C, cirrhotic; EMA, European medicines agency; GT, genotype; EBR/GZR, grazoprevir/elbasvir;

*Note that unless stated the dose of EBR/GZR reported is GZR 100mg/EBR 50mg
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4.3 Summary of methodology of the relevant randomised

controlled trials

4.3.1 Key aspects of listed RCTs

As described in section 1.1, EBR/GZR is awaiting a license from the EMA for the treatment
of patients with HCV GT1a, GT1lb, and GT4 infections irrespective of cirrhosis stage or
treatment experience. To present a succinct overview of the clinical trial program, MSD has

reported all aspects of the included trial methodologies below.

For each trial only the primary outcome SVR12 and the safety and tolerability of EBR/GZR
has been reported (section 4.7). In section 4.3.2 all trial objectives have been reported for
completeness. Data specifically relating to HRQoL is reported in section 5.4.1. The rationale
for this is that MSD has presented the results of a post-hoc analysis specific to GT1a, GT1b,
and GT4 split according to cirrhotic or non-cirrhotic status, and treatment experience. This
approach facilitates the use of NMA and allows for comparisons according to DAA
technologies recently recommended by NICE. It is these post-hoc analysis data that will
inform the NMA reported in section 4.10, and the subsequent health economic analysis
section 5.

C-EDGE TN Study, NCT02105467°% %

Trial design

C-EDGE TN is: a phase lll, international, randomised double blind, placebo-controlled,
parallel-group study that evaluated the efficacy and safety of EBR (50mg)/GZR (100mg) for
12 weeks treatment. C-EDGE TN enrolled 421 patients with a diagnosis of chronic HCV GT1
(1a, 1b), GT4, or GT6 described as treatment naive cirrhotic or non-cirrhotic. Enroliment was
managed to ensure that at least 20% of patients had compensated cirrhosis and that
approximately 15% of patients had GT4 or GT6 infection. Only data for patients with GT1

and GT4 infections is considered.

Patients were randomised in a ratio of 3:1 using a central voice interactive response system
(VIRS), according to a computer generated random allocation schedule to receive immediate
or deferred treatment (Figure 2). Patients were stratified according to the presence or
absence of cirrhosis and HCV genotype/sub-type. To ensure masking was preserved, both
EBR/GZR and placebo were packaged identically. The patient, investigator, and sponsor
personnel involved in the treatment or clinical evaluation of patients was unaware of the
group assignments. However, an in-house un-blinded medical-monitoring team had access
to the treatment group assignments to assist with safety and virological failures during the

blinded phase of the study.
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Patients were randomised to receive EBR (50mg)/GZR (100mg) once daily immediately
(n=316) or placebo (n=105) (deferred treatment group) for 12 weeks. Patients in the
immediate treatment group were treated for 12 weeks, with a follow-up of 24 weeks. Patients
in the deferred treatment group were treated with placebo for 12 weeks, followed by a 4
week follow-up period and then 12 weeks of open-label treatment with EBR/GZR once dalily,

with a follow-up of 24 weeks after dosing was complete (Figure 2).

Figure 2. C-EDGE TN trial design®®

Blinded Period Open Label Period
Randomization TW12 Fw4 Fwsg FW12 Fw24
Immediate Treatment
Arm (n=300) GZR/EBR FU Follow-up
Deferred Treatment Arm
(n=100) Placebo to GZR/EBR FU Deferred GZR/EBR Deferred Follow-up
DTW12 DFW24

TW =Treatment Week; FW = Follow-up Week; DTW = Deferred Treatment Week; DFW = Deferred Follow-up Week
GZB/EBR = Grazoprevir/Elbasvir; FU = Follow-up

Eligibility criteria

To be considered for inclusion into the C-EDGE TN trial, male and female patients had to
have a diagnosis of HCV GT1, 4, or 6 (cirrhotic or non-cirrhotic) and be at least 18 years of
age. In addition, patients had to satisfy the full list of inclusion/exclusion criteria listed in

Appendix 5; key criteria have been summarised in Table 23 below.

Setting and location of data collection
C-EDGE TN was conducted in 60 centers across 10 countries including; Australia, Czech
Republic, France, Germany, Israel, Puerto Rico, South Korea, Sweden, Taiwan, and the

United Sates.

Trial drugs and concomitant medication

Patients were given either EBR/GZR or placebo as a FDC tablet once daily for 12 weeks at
approximately the same time each day without regard for food. However, the intake of
grapefruit or grapefruit juice during the dosing period was prohibited. If a dose was missed,
and it was less than eight hours before the next dose, the patient was allowed to skip the
missed dose and resume the normal dosing schedule; patients were instructed not to double

the next dose to compensate for what had been missed.

To minimise the risk of drug-drug interactions every effort was made to limit the number of

concomitant medications, and drugs known to be hepatotoxic were to be avoided during the
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dosing period. A list of allowed and disallowed concomitant medication is reported in
Appendix 5; this includes but is not limited to isoniazid, nitrofurantoin, St. John’s Wort,
organic anion-transporting polypeptide (OATP) inhibitors, HIV medicines and HMG-CoA

reductase inhibitors (statins).

Primary outcome

To evaluate the efficacy of EBR/GZR as assessed by the proportion of patients in the
immediate treatment group achieving SVR12, defined as HCV RNA <lower limit of
guantification (LLoQ) 12 weeks after the end of all study therapy. To assess SVR (HCV RNA
concentrations) blood samples were taken at baseline (screening), treatment day 1, weeks;
1, 2, 4,6, 8, 10, and 12, and follow-up at the end of treatment at weeks 4, 8, 12, and 24.
Hepatitis C RNA concentrations were measured using COBAS AmpliPrep/COBAS Tagman
HCV test v2.0 (Roche Molecular Diagnostics, Branchburg, NJ) with a LLoQ of less than 15
IU/mL.

To evaluate the safety and tolerability of EBR/GZR using the immediate treatment group
relative to the placebo (deferred) treatment group. The analysis of safety followed a tiered
approach. Tier 1 safety events describe AEs of elevated laboratory values, and were
recorded using p-values and 95% CI for between-treatment differences. Tier 2 safety
included but was not limited to; any AE, any serious AE, any drug related AE, any serious
AE related to study drug, and discontinuation related to AE (with an incidence of 24 patients
in at least one treatment group). Tier 3 included safety events were reported if the frequency
was <4 patients in both treatment groups. Safety and tolerability assessments (including:
concomitant medication review, serious AE’s, laboratory safety evaluations), were conducted
at baseline, weeks; 1, 2, 4, 6, 8, 10, and 12 during therapy for the immediate treatment
group, and weeks 16, 17, 18, 20, 22, 24, 26, and 28 for the deferred treatment group.
Monitoring continued during the follow-up period at weeks 4, 8, 12, 16, 20, and 24. It is of

note that safety data at 24 weeks follow-up was not available in the current CSR.

C-EDGE TE Study NCT02105701%°

Trial design

C-EDGE TE is a phase lll, randomised, parallel group, open-label, multisite trial of EBR
(50mg)/GZR (100mg) administered once daily with or without RBV (twice daily) for 12 or 16
weeks in patients with chronic HCV GT1, GT4, or GT6 infection who had previously failed
therapy with PR. The study was designed to enroll patients with cirrhosis (~30%), HIV co-
infection (up to 20%), and not more than ~20% were to be PR relapsers. This was an open-
label trial with respect to the treatments administered to patients. Data relating to treatment

regimens of either 16 weeks or the inclusion of RBV have not been reported.
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Patients were randomised in a 1:1:1:1 ratio to receive 12 weeks of treatment with EBR/GZR
once daily, 12 weeks of treatment with EBR/GZR once daily+RBV twice daily, 16 weeks of
treatment with EBR/GZR once daily, or 16 weeks of EBR/GZR once daily+RBV twice daily
(Figure 3). Randomisation was performed using a VIRS stratified according to cirrhosis (yes

or no) and prior PR treatment response (relapser, partial responder, or null responder).

Figure 3. C-EDGE TE - Trial design®

n Baseline WK4 WK 8 WK12 WK16 WK 36 Wk 40

i E 2

100 MK-5172 100 mg+MK-8742 50 mg (FDC) 24 Week Follow-Up Arm1
H * H
i

100 24 Week Follow-Up Arm 2

100 MK-5172 100 mg+MK-8742 50 mg (FDC) 24 Week Follow-Up Arm3

100 24 Week Follow-Up Arm 4

Abbreviations. FDC, fixed dose combination; MK5173/8742, grazoprevir/elbasvir; RBV, ribavirin; WK, week

Eligibility criteria

Patients had to satisfy a number of inclusion and exclusion criteria, this included but was not
limited to: patients aged at least 18 years of age; a diagnosis of HCV GT1, GT4, or GT6
infection (with no evidence of non-typeable or mixed genotype infection); a baseline viral
load of 210,000IU/mL in peripheral blood at screening; cirrhosis staging confirmed by either
liver biopsy, Fibroscan, or FibroSure, and previous HCV treatment with PR defined as null-
responder, partial-responder, or treatment relapser. A complete list of inclusion/exclusion

criteria are listed in Appendix 5; and have been further summarised in Table 23.

Setting and location of data collection
C-EDGE TE was conducted in 65 study centres across 15 countries including; Australia,
Canada, Denmark, Finland, France, Israel, Korea, Malaysia, Netherlands, New Zealand,

Poland, Puerto Rico, Spain, Taiwan, and the USA.

Trial drugs and concomitant medication
A total of 420 patients were randomly assigned to:

e EBR (50mg)/GZR (100mg) 12 weeks (n=105)
e EBR (50mg)/GZR (100mg)+RBYV, 12 weeks (n=104)
e EBR (50mQg)/GZR (100mg) 16 weeks (n=105)
e EBR (50mg)/GZR (100mg)+RBV 16 weeks (n=106)

Patients took EBR/GZR as a single fixed dose combination tablet once daily (at

approximately the same time each day) for 12 or 16 weeks with or without RBV twice daily
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(weight-based dosing regimen/200mg; total daily dose 800-1,400mg/day); patients were
advised that RBV must be taken with food. The initial dose was taken at the trial site on day

1; all subsequent dosing occurred at a patient's home and was unsupervised.

A number of contraindicated medications and vaccines were described; this included but
was not limited to hepatotoxic drugs, strong and moderate cytochrome P450 inducers,
OATP inhibitors, named HIV medications, proton pump inhibitors, and herbal supplements.
Allowed medicines included; anticoagulants, antihypertensives, erythropoietin, diuretics,
statins, hypoglycemic agents, and anti-depressants. A full list of allowed and disallowed
concomitant medication is reported in Appendix 5.

Primary outcomes
To evaluate the efficacy of EBR/GZR assessed by the proportion of patients in each

treatment group achieving SVR12; this was defined as HCV RNA <LLoQ 12 weeks after the
end of all study therapy. To assess SVR (HCV RNA concentrations) blood samples were
taken at screening, baseline, treatment weeks 2, 4, 6, 8, 10, 12 (weeks 14 and16 for
prolonged treatment group), and follow up after study completion at weeks 4, 8, 12, and 24.
HCV RNA concentrations were measured using Roche COBAS Ampliprep/COBAS Tagman
HCV test v2.0 with a lower limit of quantification (LLoQ) of 215 IU/mL.

To evaluate the safety and tolerability of EBR/GZR with or without RBV as assessed by
clinical evaluation of AEs and inspection of other study parameters including vital signs,
physical examinations, 12-lead ECGs, standard laboratory tests, as well as HIV RNA and
CD4 cell counts (for co-infected patients) were conducted as per the trial flow chart at
various time points. A review of AE/SAE was conducted in line with HCV RNA assessment

timings as described above.
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C-SCAPE Study NCT01932762°%

Trial design

C-SCAPE is a phase 2, randomised, open-label, parallel-group trial multicenter trial of EBR
(50mg)/GZR (100mg) administered once daily for 12 weeks with or without RBV in patients
described TN, NC with GT4, 5, or 6 infections. This study planned to enroll ~20 patients into
arm B3 (arm of interest), and was managed to ensure a minimum of 4 patients with GT4 or
GT6.

Patients were randomised in a 1:1 ratio, stratified by genotype, using a VIRS into either
treatment arm B2 (EBR (50mg)/GZR (100mg)+RBV) or B3 (EBR (50mg)/GZR (100mg)).
Treatment was administered for 12 weeks in both treatment arms, and patients in both arms
were followed for 24 weeks after the cessation of study therapy (Figure 4). This was an
open-label trial; therefore the sponsor, investigator, and patients knew the treatment

administered.

Figure 4. C-SCAPE trial design®

.
N P S &
N=30 MK-5172+MIC-B742+RBV 24 Week Follow-Up Arm ALt GT2
| I I |
PartB
| | | | I
N=30 MK-5172+RBY 24 Week Follow-Up AmBLIGT2
I — [ I
N=20 ME-5172+MK-B7424RBV 24 Week Follow-Up Arm B2: GT4, GTS, GT6
I I 1 1 1 1 I
| | 1 1 1 | 1
N=20 ME-5172+MK-8742 24 Week Follow-Up Arrn B3: GT4, GTS, GT6
] o
& & ©
5 3 3

T Arms were identified slightly differently in PO47 Protocal (in the protocel Arm Al was Arm 1; Arm B was
Arm 2; Arm B2 was Arm 3; and Arm B3 was Arm 4),

Eligibility criteria

To be considered for inclusion patients had to have a diagnoses of chronic HCV infection
(GT4, GT5, or GT6) and be TN. Additional criteria included, but were not limited to; age 218
years, body weight of 250kg and <25kg, a positive HCV antibody test with a screening HCV
RNA 210,000 IU/mL in peripheral blood, and absence of cirrhosis. The full list of

inclusion/exclusion criteria listed in Appendix 5.
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Setting and location of data collection

C-SCAPE was conducted in 30 study centres across 7 countries including; United states,
Australia, Israel, France, UK, Spain, and Belgium. Note that 3 study centres were included
within the UK.

Trial drugs and concomitant medication

A total of 98 patients were assigned to four treatment groups:
e Arm Al; EBR (50mg)/GZR (100mg)+RBV, 12 weeks (n=30)
e Arm B1l; GZR (100mg)+RBV 12 weeks (n=30)
e Arm B2; EBR (50mg)/GZR (100mg)+RBYV, 12 weeks (n=19)
e Arm B3; EBR (50mg)/GZR (100mg), 12 weeks (n=19)

Patients included in trial arm B2 and B3 were randomised. Only treatment arm B3 is of
relevance to this submission, enrolling patients with; HCV GT4 infection irrespective of

cirrhosis state and who were TN.

Patients took EBR/GZR as a single FDC once daily (at approximately the same time each
day) for 12 weeks without RBV. The initial dose was taken at the trial site on day one and at
a subject’s home thereafter. If a patient missed EBR/GZR and less than 8 hours remained
before the next dose of study therapy, then the missed dose was to be skipped, and a

normal schedule resumed.

A number of contraindicated medications were described; this included but was not limited
to: strong CYP3A/P-gp inhibitors, strong and moderate CYP3A/P-gp inducers, OATP
inhibitors, all HMG-CoA reductase inhibitors (statins), and drugs classes such as proton
pump inhibitors, H2 antagonists, and other anti-ulcer agents (gastric acid suppressants). A
full list of included/excluded medicines is reported in the Appendix 5.

Primary outcomes

To evaluate the efficacy of EBR/GZR as assessed by the proportion of patients in each
treatment group achieving SVR12; this was defined as HCV RNA <LLoQ 12 weeks after the
end of all study therapy (Table 23). To assess SVR (HCV RNA concentrations) blood
samples were taken at screening, day 1 and 7 of treatment week 1, treatment weeks 2, 4, 8,
and 12, and follow up after study completion at weeks 4, 12, and, 24. HCV RNA
concentrations were measured using Roche COBAS Ampliprep/COBAS Tagman HCV test
v2.0 with a lower limit of quantification (LLoQ) of 225 IU/mL.

To evaluate the safety and tolerability of EBR/GZR a number of parameters were assessed,

including: vital signs, physical examinations, 12-lead ECG, and standard laboratory safety
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tests. An adverse event was defined as any unfavorable and unintended sign symptom or
disease temporarily associated with the use of a medicinal product or protocol specified
procedure, whether or not considered to be related to the medicinal product or protocol
specified procedure. Any worsening of a pre-existing condition that is temporarily associated
with the use of the product is also an adverse event. A SAE was described as any adverse
experience that: results in death, is life threatening, result in persistent or significant
disability/incapacity, results in or prolongs an existing inpatient hospitalisation, or is a
congenital anomaly/birth defect.

C-EDGE CO-STAR Study NCT02105688%

Trial design

C-COSTAR is a phase lll, randomised, parallel group, double blind, placebo controlled,
multisite trial of EBR (50mg)/GZR (100mg) administered once daily for 12 weeks in TN,
cirrhotic or non-cirrhotic patients with HCV GT1, GT4, or GT6 infections, and who were also
in receipt of OST. This study was designed to enroll ~300 patients; and was managed to
allow ~20% of patients with evidence of compensated cirrhosis.

Patients were randomised in a 2:1 ratio using a VIRS into either the immediate EBR/GZR or
deferred (placebo to EBR/GZR) treatment groups. To ensure masking was preserved, both
EBR/GZR and placebo were manufactured to look visually identical and were packaged
identically. Patients, the investigator, and the sponsor personnel involved in the treatment or
clinical evaluation of patients were unaware of the treatment group assignments; this was
maintained through to week 16 of the study. However, an in-house un-blinded medical team
had access to treatment assignments and HCV RNA results. These personnel were
responsible for the monitoring of virological failures, and a review of SAEs “as needed”

during the blinded phase of the study.

Patients were randomised to receive EBR (50mg)/GZR (100mg) FDC once daily
immediately (n=201) or placebo (n=100) (deferred treatment group) for 12 weeks (Figure 5).
At the end of 12 weeks, patients in both treatment groups were un-blinded, and the placebo
group underwent a 4-week washout period followed by 12 weeks of active open-label
treatment with EBR (50mg)/GZR (100mg) once daily (Figure 5). Patients in both treatment

arms were followed for 24 weeks at the end of active therapy.
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Figure 5. C-COSTAR trial design®
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Eligibility criteria

To be considered for inclusion patients had to have a diagnosis of chronic HCV infection
(GT1, GT4, or GT6), be TN, and be on OST. Additional criteria included, but were not limited
to; age 218 years and a positive HCV antibody test with a screening HCV RNA 210,000
IU/mL in peripheral blood. Patients were not excluded based on cirrhosis stage. The full list
of inclusion/exclusion criteria is in Appendix 5, and a tabulated summary is provided below in
Table 23.

Setting and location of data collection
C-EDGE CO-STAR was conducted in 55 centres in 14 countries including; USA, UK, Spain,
Australia, Canada, France, Romania, Taiwan, Germany, Norway, Puerto Rico, New

Zealand, Netherlands, and Israel. Of note, the UK included 6 study centres.

Trial drugs and concomitant medication

Patients received placebo or GZR (100mg)/EBR (50mg) as a single FDC tablet once daily
for 12 weeks at approximately the same time without regard for food. However, the intake of
grapefruit or grapefruit juice during the dosing period was prohibited. Investigators reviewed
prescription and non-prescription medications before starting the study and at each study
visit. A number of medications were prohibited; these included but were not limited to: known
hepatotoxic drugs (etofoxine, isoniazid), herbal supplements, and strong and moderate
CYP3A/P-gp inhibitors (rifampin, anticonvulsants, St. John’s Wort etc.) A full list of allowed

and disallowed concomitant medication is reported in the Appendix 5.
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Primary outcomes

To evaluate the efficacy of EBR/GZR as assessed by the proportion of patients in each
treatment group achieving SVR12; this was defined as HCV RNA <LLoQ 12 weeks after the
end of all study therapy. To assess SVR (HCV RNA concentrations) in the immediate
treatment group, blood samples were taken at screening, days 1 and 7 of the first week,
weeks 2, 4, 6, 8, 10, and 12 of blinded treatment, and follow-up weeks 4, 8, 12, and 24.
Similarly, the deferred treatment group (placebo) was monitored as per the timings
described above during blinded treatment. HCV RNA concentrations, for the deferred
treatment group during open-label therapy, were assessed at weeks 16, 17, 18, 20, 22, 24,
26, and 28, and at follow-up weeks as described for the immediate treatment group. HCV
RNA levels in the plasma were measured using the Roche COBAS Ampliprep/COBAS
Tagman HCV test v2.0 with a LLoQ of <15 IU/mL.

To evaluate the safety and tolerability of EBR/GZR in the immediate treatment group relative
to the deferred treatment group (placebo). Adverse events were assessed using a number of
parameters including vital signs, physical examinations, 12-lead ECG, standard laboratory
safety tests, as well as HIV RNA and CD4 cell counts. An AE was defined as; any
unfavorable and unintended sign symptom or disease temporally associated with the use of
a medicinal product or protocol specified procedure, whether or not considered to be related
to the medicinal product or protocol-specified procedure. Any worsening of a pre-existing

condition that is temporally associated with the use of the product is also an adverse event.

C-SURFER Study NCT02092350*

Trial design

C-SURFER is a phase lll, double blind, multisite, placebo-controlled trial, which comprised of
a randomised study of efficacy and safety, and an observational (PK group) study of
efficacy. C-SURFER enrolled 224 patients with CKD stage 4 or 5 with HCV GT1 infection
described as either TN or TE (patients had previously received an IFN-regimen). Chronic
kidney disease stages 4 and 5 were based on an eGFR of 15-29 mL/min per 1.73 m2 and
less than 15 mL/min per 1.73 m2 or, on dialysis, respectively. C-SURFER represents a
population with significant unmet clinical need. Note that the primary outcome was reported

for both the immediate (randomised arm) and observation arm combined.

Patients were randomised in a 1:1 ratio using a VIRS stratified according to dialysis (yes/no)
and the presence of diabetes (yes/no) with a block size of 4. To ensure masking was
preserved, both EBR/GZR and placebo were manufactured to look visually identical and
were packaged identically. Patients and site personnel were masked to treatment

assignment. Patients were randomised to receive EBR (50mg)/GZR (100mg) once daily
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immediately (n=111) or placebo (n=113) (deferred treatment group) for 12 weeks (Figure 6).
At the end of 12 weeks patients from the placebo group underwent a 4 week washout period
and started open-label treatment with EBR (50mg)/GZR (100mg) once daily for 12 weeks as
the deferred treatment group; patients and site personnel were unmasked at the start of
treatment for the deferred treatment group. In addition, an intensive PK open-label group

(n=11) were enrolled to receive EBR (50mg)/GZR (100mg) once daily for 12 weeks.

Figure 6: C-SURFER - Trial design**
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Eligibility criteria

To be considered for inclusion patients had to have a diagnosis of chronic HCV GT1
(cirrhotic or non-cirrhotic) infection and CKD stage 4-5 (with or without haemodialysis
dependence) renal impairment, and be at least 18 years of age. In addition, patients had to
satisfy the full list of inclusion/exclusion criteria listed in Appendix 5; this is summarised in
Table 23.

Setting and location of data collection

C-SURFER was conducted in 68 centers in 12 countries including; USA, Argentina,
Australia, Canada, Estonia, France, Israel, South Korea, Lithuania, Netherlands, Spain, and

Sweden.

Trial drugs and concomitant medication

A total of 226 patients were randomly assigned to the immediate treatment group, n=111
GZR (100mg)/EBR (50mg) for 12 weeks or matched placebo, n=113 (deferred group) EBR
(50mg)/GZR (100mg). In addition, 11 patients were enrolled into an open-label intensive PK
group and received EBR (50mg)/GZR (100mg) for 12 weeks. Patients took either placebo or
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EBR/GZR as a single FDC tablet once daily for 12 weeks at approximately the same time
without regard for food. However, the intake of grapefruit or grapefruit juice during the dosing
period was prohibited. Drugs known to be hepatotoxic were to be avoided during the dosing
period. A full list of allowed and disallowed concomitant medication is reported in Appendix
5.

Primary outcomes

To evaluate the efficacy of EBR/GZR as assessed by the pooled estimate of non-
randomised PK population (n=11) and immediate treatment group (n=111) combined vs. the
historical patient control group with a SVR12 rate of 45%. SVR12 was defined as HCV RNA
<LLoQ 12 weeks after the end of all study therapy. To assess SVR (HCV RNA
concentrations) blood samples were taken at baseline and treatment weeks 1, 2, 3, 4, 6, 8,
10, and 12, and at 4, 12, and 24 weeks after the end of treatment. Hepatitis C RNA
concentrations were measured using Roche COBAS Ampliprep/COBAS Tagman HCV test
v2.0 with a lower limit of quantification of <15 IU/mL. Patients undergoing haemodialysis had
samples taken prior to dialysis.

To evaluate the safety and tolerability of EBR/GZR the immediate treatment group was
compared with the deferred (placebo) treatment group. Adverse events were graded
according to a standardised scale defined as: any unfavorable and unintended sign
symptom, or disease temporarily associated with the use of a medicinal product or protocol
specified procedure, whether or not considered to be related to the medicinal product or
protocol specified procedure. Any worsening of a pre-existing condition that is temporarily
associated with the use of the product is also an AE. Additional routine laboratory tests
included electrocardiograms, and symptom-directed physical examinations at baseline,

during, and after completion of treatment.

C-WORTHY Study NCT01717326°

Trial design

C-WORTHY is a phase Il, randomised, multicenter, parallel-group trial that reported the
efficacy, and safety/tolerability of EBR/GZR in patients diagnosed with chronic HCV GT(1)
la, 1b, and 3 infections cirrhotic/non-cirrhotic. A total of 573 patients were enrolled and
distributed across 20 treatment arms. Please see Figure 7 below for the trial design (A, B, C,
and D). To support the anticipated EMA license and this submission only data reported for
EBR (50mg)/GZR (100mg) for 12 weeks treatment will be considered.

Part A was a double blind, dose-response evaluation of EBR/GZR 12 week regimens without

an active comparator in patients described as TN, NC with GT1 infection only. Patients were
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randomised in a 1:1:1 ratio to one of the three treatment arms for GT1b, and in a 1:1 ratio to
treatment arms Al and A2 for GT1la (GT1a infection was to account for at least 50% of the
included patients). The three treatment arms considered in part A reported a varying dose of
EBR (20mg or 50mg) in combination with GZR (100mg) +/- RBV. The patients and
investigators were blinded to treatment group assignment. However, for the RBV free arm
A3 (arm of interest), the EBR/GZR dose was not blinded.

Part B evaluated 8, 12, or 18 weeks of open-label treatment of EBR (50mg)/GZR (100mg)
+/- RBV in patients with or without cirrhosis, TN or TE prior null response, or who were co-
infected with HIV. Patients were randomised to one of 13 treatment arms (except for arms
B12 and B13); both the patient and investigator were blinded to the duration of treatment.
For parts A and B randomisation was performed centrally using an VIRS.

The relevant treatment arms include:
e Treatment arm A3: TN, NC, GT1b infection only, (n=13)
e Treatment arm B3: TN, NC, GT1la infection only (n=31)
e Treatment arm B5: TN, C, GT1la and 1b infections (n=29)
e Treatmentarm B9: TN or TE, C or NC, GT1a and 1b infections (n=33)
e Treatment arm B13: HIV co-infected, TN, NC, GT1a and 1b infection (n=30).

Figure 7 Trial design — C-WORTHY®

Screening  RVR EoT SVR4 SVRI2 SVR24
4y @ 4 & ¥ ¥
| | I | | I | I I
0 TW4 TWS TWI12 FU4 FUI12 FU24

MK-£172 100mg + MK-$742 20mg + RBV
(GT1a and GTIY)

MK-£172 100mg + MK.$742 £0mg + RBV
1a and GT1Y)

N=24

gz | MKS172 100mg + MK$742 S0mg
M 61h ealy)

MSD STA: Elbasvir-grazoprevir for treating chronic hepatitis C Page 74 of 328



Treatment Maive; Non-Cirrhotic

n Baseline Wikd WK Wl WE1lS WK32/36/42
30 ME-5172 Maﬁ?ﬂ 50 mg +RBY 24 Week Follow-Up Arm B1
GT 1aonky
30 ME-5172 100 mg+ME-8742 50 mg +REV 24 Weelk Follow-Up rm B2
] 1 1 GTla/non-a
[ 30 MEK-5172 100 mg+MK-E742 50 mg 24 Week Follow-Up Aarm B3 ]
] | | GT la only
Treatment Maive; Cirrhotic
| | I
0 ME-5172 100 mg+ME-8742 50 mg +REV 24 Week Follow-Up Arm B4
1 I I GTla/non-a
[ 30 ME-5172 100 mg+ME-E742 50 mg 24 Week Follow-Up Arm 85
I I &1
30 ME-5172 100 mg+MK-E742 50 mg +REV 24 Week Follow-Up rm B
| | GTla/nen-a
30 ME-5172 100 50 mg 24 Week Follow-Up A BT
| | GTlafnes-a

Null-Responders; Cirrhotic and Non-Cirrhotic
& Null-Responder i dassified as 3 subjiect who expesienced & <1 log drop a1 TW 4 or & <2 log drop st TW 12 when previously trested with PR

30 MK-5172 100 mg+MK-8742 50 mg +REV 24 Week Follow-Up rm B8
| ] [ GTlafncn-a
[ 0 MK-5172 100 mg+MK-8742 50 mg 24 Week Follow-Up rm 13 ]
| 1 0T L
30 ME-5172 100 mg+ME-8742 50 mg +REV 24 Week Follow-Up Arm B10

J [ [ e

30 ME-5172 100 50 24 Week Follow-Up Arm B11
| | GTla/nona

Treatment Hli'unc::-lnﬁﬂlid with HIV; Non-Cirrhatic

] |
30 MK-5172 100 mg+MK-8742 50 mg +RBV 24 Week Follow-Up Arm B12
| | [ GTla/non-a
[ 30 MEK-5172 100 K-E742 50 g 24 Week Follow-Up Arm B13 ]
—lJ."_ I GT1a/nos-a
[_indicates RBV Free Arm |

Abbreviations. GT, genotype; MK5172/8742, grazoprevir/elbasvir; RBV, ribavirin; WL, week Note. Only those treatment arms
are considered relevant to decision problem

Eligibility criteria

The inclusion criteria for C-WORTHY varied according to study part A, B, C, and D and have
been summarised in Table 23, full details are reported in Appendix 5. A number of
considerations were required irrespective of study part, this included but was not limited to:
patients aged 218 years, presence of chronic compensated HCV genotype: GT1 infection
(Part A, Part B), a baseline HCV RNA level of 210,000 IU/mL in peripheral blood, and liver
disease stage assessment using one of the methods described in the Appendix 5. Similarly,
a number of exclusion criteria were reported, including but not limited to; mixed infections,
HIV co-infected (Part A only), HBV co-infected, evidence of HCC, taking herbal supplements
i.e. St John’s Wart, pre-existing psychiatric disorders, and a range of co-morbid conditions; a

full list of criteria split according to treatment parts A, B, C, and D is provided in Appendix 5.

Setting and location of data collection

C-WORTHY was conducted at 76 centers in 12 countries including; United States, Australia,
Canada, Denmark, France, Hungary, Israel, New Zealand, Puerto Rico, Spain, Sweden, and

Turkey.
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Trial drugs and concomitant medication

A total of 573 patients were randomised in the C-WORTHY trial. Of these, 136 patients were
randomly assigned to receive EBR (50mg)/GZR (100mg) for 12 weeks in the relevant
treatment arms (A3, B3, B5, B9, and B13) described above. EBR/GZR was taken by patients
once daily as a single FDC tablet for 12 weeks at approximately the same time each day
without regard for food; however, the intake of grapefruit or grapefruit juice was

contraindicated during the treatment period of the trial.

To minimise the risk of drug-drug interactions every effort was made to limit the number of
concomitant medications. Contraindicated medications included, but was not limited to:
strong CYP3A/P-gp inhibitors, strong and moderate CYP3A/P-gp inducers, OATP inhibitors,
named HIV medications, all HMG-CoA reductase inhibitors (statins), herbal supplements,
and a number of drug classes (i.e. proton pump inhibitors, systemic corticosteroids) (Table

23). A full list of concomitant medicines is reported in Appendix 5.

Primary outcome

To evaluate the efficacy of EBR/GZR reported as the proportion of patients achieving
SVR12. To assess SVR rates HCV RNA concentrations were measured using the Roche
COBAS Tagman HCV test v2 on blood samples taken from each patient at screening,
baseline, and various time points throughout the study with a LLoQ of 25 IU/mL. For part A,
patients were assessed at: screening, on days 1, 3, 5 and 7 during week 1, weeks 2-12, and
follow up weeks 2, 4, 8, 12, and 24. For parts B, C, and D, patients were assessed at:
screening, day 1 and 7 during week 1, weeks 2, 4, 7, 12, 16, and 18 (as relevant per

treatment regimen), and follow up weeks 4, 8, 12, and 24.

To evaluate the safety and tolerability of EBR/GZR an assessment of adverse experiences
and other study parameters including: vital signs, physical examinations, 12-lead ECGs and
standard laboratory safety tests were carried out by clinical investigators. An AE was defined
as any untoward medical occurrence in a patient or clinical investigation patient administered
a pharmaceutical product and which does not necessarily have to have a causal relationship
with this treatment. The analysis of safety followed a tiered approach. Tier 1 safety events
describe AEs of elevated laboratory values, and were recorded using p-values and 95% CI
for between-treatment differences. Tier 2 safety included but was not limited to; any AE, any
serious AE, any drug related AE, any serious AE related to study drug, and discontinuation
related to AE (with an incidence of 24 patients in at least one treatment group). Tier 3
included safety events were reported if the frequency was <4 patients in both treatment

groups.
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For part A, the efficacy assessment for SAEs were conducted at screening, days 1,3, 5 and
7 during treatment week 1, treatment weeks 2-12, and at follow up weeks 2,4,8, 12 and 24.
For parts B, C, and D efficacy assessment for SAE were conducted on days 1 and 7 during
treatment week one, weeks 2, 4, 8, 12, 16, and 18 during treatment as relevant (treatment

duration), and follow up weeks 4, 8, 12 and 24.

C-EDGE H2H Study NCT02358044%

Trial design

C-EDGE H2H is a phase lll, randomised, multicenter, clinical trial designed to evaluate the
efficacy, and safety and tolerability of EBR/GZR compared with the active control SOF+PR
in patients diagnosed with chronic HCV GT(1) 1a, 1b, 4, and 6 infections. Patients were
further described as either TN or TE (prior PR treatment failures), and were either cirrhotic or
not. The study planned to enroll 122 patients per treatment arm (Figure 8).

Patients were randomised in a 1:1 ratio, using a VIRS/integrated web response system
(centrally coordinated), to either the EBR/GZR or SOF+PR. Treatment was administered for
12 weeks in both treatment arms, and patients in both arms were followed up for 24 weeks
after the cessation of study therapy (Figure 8). This was an open-label trial; therefore the

sponsor, investigator, and patients knew the treatment administration.

Figure 8. Trial design — C-EDGE H2H*
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Eligibility criteria

To be considered for inclusion patients had to be at least 18 years of age with a diagnosis of
chronic HCV infection (GT1, GT4, or GT6), irrespective of cirrhosis status, and treatment
experience (TE = failed prior treatment with PR, null responder, partial responder, relapser).
Treatment experienced was defined as; 1) peg-IFN/RBV null responder <2log10 1U/mL
reduction in HCV RNA at week 12, or <1 loglU/mL decline from baseline at week 4 and
discontinued therapy prior to week 12; 2) peg-IFN/RBV partial responder >2log10 1U/mL
reduction in HCV RNA by week 12 of treatment, but HCV RNA quantifiable (=LLoQ) at the

end of treatment; 3) prior peg-IFN/RBV relapser, patient relapsed after completing a prior
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course of HCV therapy of a dual regimen of peg-IFN/RBV (HCV RNA undetectable at the
end of treatment with peg-IFN containing regimen, but HCV RNA quantifiable (=LLoQ))
during follow-up). Additional criteria included, but were not limited to; confirmed cirrhosis by
an approved method listed in the protocol, and a positive HCV antibody test with a screening
HCV RNA 210,000 IU/mL. A comprehensive list of inclusion/exclusion criteria is reported in

Appendix 5.

Setting and location of data collection

C-EDGE H2H was conducted in 32 study centres across 9 countries including; Czech

Republic, Denmark, Hungary, Lithuania, Norway, Poland, Romania, Spain, and Turkey.

Trial drugs and concomitant medication
Patients received either:

e EBR (50mg)/GZR (100mg) as a FDC tablet once daily for 12 weeks without regard
for food. If a dose of EBR/GZR was missed, the missed dose was to be skipped and
the normal schedule resumed. If the dosing schedule was interrupted for more than 3
days the sponsor was to be consulted.

e SOF (400mg) once daily + Peg-IFN 1.5mcg per Kg once weekly, and RBV 1000-
1200mg twice daily for 12 weeks. SOF was taken without regard for food, and if a
dose was missed this could be taken later in the same day; however, no more than
400mg of SOF could be taken on one calendar day and the patient would resume the
regular schedule on the next day. Peg-IFN alpha 2b was administered by
subcutaneous injection (Redipen®) based on individual weight. Patients were taught
how to self-administer, and were advised to administer on the same day each week.
If the patient realised that a dose had been missed, within four days of the scheduled
dose, this was to be administered and patients were to resume a regular schedule
(patients were not to “double-up” on a missed dose if it was outside the 4 day

window). RBV was administered twice daily with food based on individual weight.

Patients received the initial dose of therapy at the trial site. Subsequent dosing was
performed at approximately the same time each day; this was unsupervised at his or her

home.

The study protocol outlined a number of concomitant medications that were not allowed
during this trial. Deviations and potential discontinuation from the study were discussed with
the sponsor, the investigator, and the subject. Excluded medication included; known
hepatotoxic drugs, strong CYP3A/P-gp inducers, OATP inhibitors, and named HIV

medications. A comprehensive list of excluded medication is reported in Appendix 5.
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Primary outcomes

To evaluate the efficacy of EBR/GZR compared with SOF+PR, as assessed by the
proportion of patients achieving SVR12 after the end of all study medication. SVR12 was
defined as the HCV RNA >LLoQ 15IU/mL (target unquantifiable or target not detected) 12
weeks after the end of all study medication. This was assessed using the Roche COBAS®
AmpliPrep/COBAS® TagMan® HCV Test v2.0. Patients were assessed during screening,
day 1 and 7 of week 1, weeks 2, 4, 5, 8, 10 and 12 of treatment, and during follow-up weeks
4, 8, 12, 16, 20 and 24. In addition, the primary objective also assessed the safety and
tolerability of EBR/GZR compared with SOF+PR.
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4.3.2 Comparative summary of the methodology of the RCTs

Table 23. Comparative summary of trial methodology (1)

Criteria

C-EDGE TN

NCT02105467

C-EDGE TE™

NCT02105701

C-SCAPE®™

NCT01932762

C-EDGE CO-STAR®

NCT02105688

Study location

¢ 60 study centres

¢ 10 counties; Australia, Czech
Republic, France, Germany,
Israel, Puerto Rico, South
Korea, Sweden, Taiwan, and
the United Sates

¢ 65 study centres

e 15 countries; Australia,
Canada, Denmark, Finland,
France, Israel, Korea,
Malaysia, Netherlands, New
Zealand, Poland, Puerto Rico,
Spain, Taiwan, and the USA

¢ 30 study centres

e 7 countries; United states,
Australia, Israel, France, UK,
Spain, and Belgium

¢ 55 study centres

e 14 countries; USA, UK, Spain,
Australia, Canada, France,
Romania, Taiwan, Germany,
Norway, Puerto Rico, New
Zealand, Netherlands, Israel

e Phase Il
e Randomised, double blind
controlled (patients, study

e Phase Il
e Randomised, open-label

e Phase Il
e Two part, open-label, parallel

e Phase Il
e Randomised, double blind
immediate treatment group

Trial design investigator, and sponsor » Parallel group . group, partially randomised (placebo controlled)
personnel blinded) Treqtment arm .A is of relevance (treatment arm B2 and B3 « Parallel group, €ross over to
to this submission only) g
e Cross over treatment arm open-label active therapy
e Chronic HCV GT1, 4, or 6 .

« Chronic HCV GT1, 4, or 6 « Treatment experienced, « Chronic HCV GT2,4,5,0r6 | © %‘er;trr‘r'lceﬁtcn\;]sgl’ 4,0r6

¢ Treatment naive patients having failed prior PEG+RBV (Part B only) « Cirrhotic or non-cirrhotic
Eligibility e Cirrhotic or non-cirrhotic treatment e Treatment naive « Aged >18 vears
criteria e Aged =18 years e Cirrhotic or non-cirrhotic o Aged =18 years . H%V>;O O%OIU/mL at

« HCV210,0001U/mL at « Aged 218 years * HCV210,0001U/mL at screening

screening ¢ HCV=10,000IU/mL at screening o« HIV HC\/gco-infected atients
screening p

Intervention Intervention Intervention
Trial drugs * EBR(50mg)/GZR(100mg), » EBR(50mg)/GZR(100mg), AT B3 Intervention
. 9; FDC tablet 12 weeks, taken FDC tablet 12 weeks, taken ! e EBR(50mQ)/GZR(100mg),
(intervention, . . . . EBR(50mg)/GZR(100mg),

. once daily without regard to once daily without regard to FDC tablet 12 weeks

details for food food FDC tablet 12 weeks
administration, Comparator
posology) Comparator = O]

Comparator
e Placebo

Comparator
e No active control

e No active control

e Placebo
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Criteria

C-EDGE TN

NCT02105467

C-EDGE TE™

NCT02105701

C-SCAPE®™

NCT01932762

C-EDGE CO-STAR®

NCT02105688

Concomitant

Concomitant medication”
e Disallowed medication; known
hepatotoxic drugs, herbal

Concomitant medication”

¢ Allowed medication included;
anticoagulants,
antihypertensives,
erythropoietin, diuretics,
statins, hypoglycemic agents,
antidepressants.

Concomitant medication”

¢ Disallowed medications
included; strong CYP3A/P-gp
inhibitors, OATP inhibitors, all

Concomitant medication’

¢ Allowed medication included;
named anticoagulants, named
antihypertensives,
erythropoietin, diuretics,
statins, hypoglycaemic agents,

medication supplements, OATP inhibitors, | e Disallowed medication; known HMG-CoA reductase 'antldepressan'ts. S
o . ) T Iy Disallowed medication; known
HIV medicines, statins hepatotoxic drugs, inhibitors, and medicines of ;
S hepatotoxic drugs, herbal
strong/moderate CYP450 the proton pump inhibitor class | d
inhibitors, named HIV supplements, strong an
medicin ' roton bum moderate CYP3A/p-gp
medicine, proton pump inhibitors, named HIV medicine
inhibitors, herbal supplements
Primary Primary outcome Primary outcome Primary outcome Primary outcome
outcome e SVR12; blood test 12 weeks e SVR12; blood test 12 weeks e SVR12; blood test 12 weeks -

. X . : ; e SVR12; blood test 12 weeks
(including following the end of all following the end of all following end of treatment followina end of treatment
scoring treatment, using LLoQ <15 treatment, using LLoQ <15 using LLoQ <25IU/mL TND or usin LEOQ <151U/mL
methods and U/mL /mt bu o Safegt and tolerability durin
timing of o Safety and tolerability during ¢ Safety and tolerability during o Safety and tolerability during theray and foIIow-uy 9
assessments) therapy and follow-up therapy and follow-up therapy and follow-up by P

Secondary objectives Secondary objectives Secondary objectives Secondary objectives
e SVR 24 weeks e SVR 24 weeks e Evaluate EBR/GZR assessed e Evaluate EBR/GZR assessed
with or without RBV as by proportion of patients in the
Other objectives Other objectives assessed by the time to immediate treatment arm
e Evaluate the efficacy of e Evaluate EBR/GZR+/- RBV achieve TND HCV RNA levels achieving SVR24
Secondary/oth EBR/GZR by the proportion of assessed by the proportion of | e Evaluate the efficacy in each e Evaluate EBR/GZR assessed

er objectives

Not reported in
this submission

patients in the immediate
treatment arm achieving
SVR24

e Evaluate the efficacy of
EBR/GZR as assessed by the
proportion of patients in the
immediate treatment arm
achieving undetectable HCV
RNA and HCV RNA < LLoQ at

patients achieving
undetectable HCV RNA and
HCV RNA <LLoQ at weeks 2,
4,12, and follow up week 4
(SVRA4)

e Describe and compare patient
reported outcomes related to
HRQoL, fatigue, and work
productivity/activity impairment

treatment arm as assessed by
the proportion of patients
achieving TND HCV RNA
levels and HCV RNA levels
<25 IU/mL [TD(u)] at Week 2,
Week 4, and end of treatment
visit (Week 12).

e Evaluate the efficacy in each
treatment arm as assessed by

by proportion of patients in the
immediate treatment arm
achieving undetectable HCV
RNA <LLoQ at Weeks 2, 4
and 12 and Follow-Up Week 4
(SVR4).

e Describe and compare patient
reported outcomes related to
HRQoL before, during, and
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C-EDGE TN” C-EDGE TE™ C-SCAPE™ C-EDGE CO-STAR®™
Criteria
NCT02105467 NCT02105701 NCT01932762 NCT02105688
Weeks 2, 4, 12 and Follow-Up before, during, and after the proportion of patients after treatment with EBR/GZR
week 4 (SVR4). treatment with EBR/GZR+/- achieving SVR4, SV24 vs. placebo
e Describe and compare patient- RBV e evaluate the emergence of e Evaluate the emergence of
reported outcomes related to ¢ Evaluate the emergence of antiviral resistance EBR/GZR RAVs to GZR or EBR
HRQoL, fatigue, and work RAVs to GZR or EBR +/- RBV with RBV e Evaluate PK of EBR/GZR
productivity/activity impairment | e Evaluate PK of EBR/GZR+/- e In HIV co-infected patients
before, during, and after RBV only, evaluate proportion of
treatment with EBR/GZR e Explore relationship between patients who develop HIV-1
versus placebo. genetic variation and patient virological failure during
e Evaluate the emergence of response to treatment protocol therapy
RAVs to GZR or EBR when administered e Evaluate effect of study
administered as part of a e In HIV co-infected patients regimen on CD4+ cell counts
combination regimen. only, evaluate proportion of in HIV co-infected patients
¢ Evaluate PK of EBR/GZR patients who develop HIV-1 only.
e Explore relationship between virological failure during
genetic variation and patient protocol therapy.
response to treatment e Evaluate effect of study
administered regimen on CD4+ cell counts
in HIV co-infected patients
only
¢ SVR12 (GT1a, GT1b, GT4) ¢ SVR12(GT1a, GT1b, GT4) e SVR12 (GT1a or GT1b) split
Post Hoc spli_t by cirrhosis stage in TN spli_t by cirrhosis stage in TE ° SVR12 (_GT4) i_n TN patients by cirrhosis stage in treatment
analysis patients patients split by cirrhosis stage naive patients

e Safety (GT1 or GT4) split by
cirrhosis stage

e Safety (GT1 or GT4) split by
cirrhosis stage

o Safety split by cirrhosis stage

e Safety GT1 split by cirrhosis
stage

Abbreviations. CSR, clinical study report; EBR/GZR, Elbasvir/Grazoprevir; HRQOL, health related quality of life; OATP, Organic Anion Transporting Polypeptide; LLoQ, Lower limit of quantification;
mFAS, modified full analysis set; TBC, to be confirmed
T This is not an exhaustive list. Please see Appendix 5 for full details for each study
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Table 24 Comparative summary of trial methodology (2)

Criteria

C-SURFER"™

NCT02092350

C-WORTHY®*

NCT0171326

C-EDGE H2H**

NCT02358044

Study location

® 68 Study centres

e 12 countries; USA, Argentina, Australia,
Canada, Estonia, France, Israel, South
Korea, Lithuania, Netherlands, Spain,

e 75 study centres

¢ 12 countries; United States, Australia,
Canada, Denmark, France, Hungary,
Israel, New Zealand, Puerto Rico, Span,

e 32 study centres
e 9 countries: Czech Republic,
Denmark, Hungary, Lithuania,
Norway, Poland, Romania, Spain,

and Sweden Sweden, and Turkey and Turkey
e Phase llI e Phase Il
e Randomised, double blind controlled e 4 part study including; randomised and « Phase Il

(patients blind, study administrator blind)

open-label treatment arms

Trial design . ¢ Open label, randomised active control
e Cross over treatment arm, which was e Parallel group _ _ trial
open-label treatment arm (deferred group | Treatment arms of interest to this
to EBR/GZR) submission are: A3, B3, B5, B9, and B13
Treatment arm A3
e Chronic HCV GT1b
e Treatment naive
¢ Non-cirrhotic
e Aged 218 years
e Chronic HCV GT1 ¢ HCV=10,000l1U/mL at screening
e Treatment naive or prior treatment failure .
with IFN or PEG-IFN or PR intolerant Treatment arm B3, B5, B9, B13 : ﬂ‘er;’tr:fe:tcn\gsgir S;;ér?gnigg
El?gib_ility e Cirrhotic or non-cirrhotic e Chronic HCV GTla and 1b « Cirrhotic or non-cirrhotic
criteria e Aged =18 years e Treatment naive and treatment « Aged 218 years
e CKD stages 4-5 (with or without experienced patients . HCV>;O 0001U/mL at screenin
haemodialysis) e Cirrhotic or non-cirrhotic T 9
¢ HCV=10,000IU/mL at screening e Aged 218 years
¢ HCV2=10,000l1U/mL at screening
¢ B13, included HIV co-infected patients
Treatment arm C and D
e Not relevant to this submission.
g;l'?elr(\j/reﬁison Intervention Intervention Intervention
details for ' e EBR(50mQ)/GZR(100mg) FDC tablet e EBR(50mQ)/GZR(100mg) FDC tablet e EBR(50mQ)/GZR(100mg) 12 weeks

administration,

e 12 weeks, taken once daily without

e 12 weeks, taken once daily without
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C-SURFER™ C-WORTHY®™ C-EDGE H2H™
Criteria

NCT02092350 NCT0171326 NCT02358044
posology) regard to food regard to food Comparator

Comparator
Placebo

Comparator
e No active control

e SOF (400mg) once daily+Peg-IFN
1.5mcg per Kg once weekly, and RBV
1000-1200mg twice daily for 12 weeks

Concomitant

Concomitant medication’

¢ Allowed medication; anticoagulants,
hypoglycemic agents, diuretics,
hyperthyroidism.

Concomitant medication’

¢ Allowed medication; anticoagulants with
narrow therapeutic ranges (i.e. warfarin),
amiodarone, sildenafil etc. note patients
were closely monitored), Silymarin (Milk
Thistle, Silybun marianum).

¢ Disallowed medication; strong CYP3A/P-
gp inhibitors, OATP inhibitors, named HIV

Concomitant medication’

¢ Disallowed medication included;
hepatotoxic drugs, named herbal
supplements, strong CYP3A/P-gp

medication ° Dlsalloweq medication; known medlcatlops (al!owed: Dolutegrgwr, inducers, OATP inhibitors, and, named
hepatotoxic drugs, herbal supplements, Raltegravir, rilpilvirine, Tenofovir, HIV medications
CYP3A/P-gp inhibitors, OATP inhibitors, Lamivudine, Abacavir and Emtricitabine, ‘
HIV medicines, statins arm B13 only), proton pump inhibitors, H2
antagonists, anti-ulcer/gastric acid
suppressants, investigational agents,
corticosteroids, herbal supplements
(except Silymarin).
(F))thr::]gge Primary outcome Primary outcome Primary outcomes
. . e SVR12; blood test 12 weeks following | e SVR12; blood test 12 weeks following the i .
(including . . e SVR12; blood test 12 weeks following
. the end of all treatment, using LLoQ end of all treatment, using LLoQ <15 .
scoring <15 1U/mL U/mL end of treatment using LLoQ <15IU/mL
methods and . . . . o Safety and tolerability during therapy and
o ¢ Safety and tolerability during therapy and | e Safety and tolerability during therapy and
timing of follow-u follow-u follow-up
assessments) P P
Secondary objectives Secondary objectives Secondary objectives
¢ Analysis of RAVs among virological ¢ Evaluate efficacy by the time to first e Evaluate safety profile of EBR/GZR as
failures achievement of undetectable HCV RNA compared to SOF+PR as assessed by
Secondary/oth e Evaluate the efficacy of each treatment the proportion of patients experiencing a

er objectives

Other objectives

¢ Evaluate the efficacy of EBR/GZR
assessed by the proportion of patients
achieving:

arm as assessed by the proportion of
patients achieving undetectable HCV
RNA and HCV RNA <25 IU/mL at week
2, 4, and end of treatment visit for the 8

tier 1 safety event, defined as:
o Any drug related SAE
o any drug-related AE leading to
permanent discontinuation of all
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C-SURFER™ C-WORTHY®™ C-EDGE H2H*
Criteria
NCT02092350 NCT0171326 NCT02358044
e SVR24 HCV RNA <LLoQ (either TD(u) or and 12-week duration arms and, week 2, study drugs

TND)

e SVR4 HCV RNA <LLoQ (either TD(u) or
TND)

¢ SVR 12 HCV RNA <LLoQ (either TD(u)
or TND) for the deferred treatment arm

e SVR12 HCV RNA <LLoQ (either TD(u) or
TND) for all active and treatment arms
combined

e Evaluate the safety and tolerability of
EBR/GZR for all treatment arms

¢ Evaluate the emergence of RAVs to GZR
or EBR

e Evaluate PK of EBR/GZR

e Evaluate PK/PD relationship EBR/GZR
plasma levels in relation to efficacy and
safety

e Evaluate biomarkers that may be
predictive of tolerability of study drugs
and virologic response to EBR/GZR by
comparing biomarker levels over time in
patients who respond or fail study
therapy.

e describe and compare changes from
baseline HRQoL during and after active
and placebo treatment periods

e Assess the genetic variation in the human
IL28B gene as a predictor of virologic
response in each treatment arm

e Determine the impact of HCV treatment
on cryoglobulinemia in patients with CKD

4, 12, and end of treatment visit for the
18-week duration arm.

e Evaluate efficacy in patients achieving
SVR4, and SVR24

¢ Evaluate the emergence of RAVs to EBR
or GZR+/- RBV

e Evaluate HIV-1 virologic failure during
protocol therapy (only applicable to part B
for co-infected HIV patients)

e Evaluate the effect of the study regimen
on CD4+ T-cell counts (only applicable to
part B for co-infected HIV patients)

Other objectives

¢ Evaluate PK of EBR/GZR+/- RBV

¢ Assess the genetic variation in the human
IL28B gene as a predictor of virologic
response in each treatment arm

¢ Evaluate biomarkers that may be
predictive of tolerability of study drugs
and virologic response o EBR/GZR+/-
RBV by comparing biomarker levels over
time in patients who respond.

e Describe changes from baseline in
HRQoL during and after treatment with
EBR/GZR

e Assess the association between baseline
CD4+ Tcell count and achieving HCV
SVR12 for HIV co-infected patients

o neutrophil count <0.75 x 109/L
o hemoglobin <10 g/dL
o any event leading to
discontinuation of study drug
e To evaluate whether EBR/GZR has
superior efficacy to SOF+PR in the
treatment of HCV, as assessed by the
proportion of patients achieving SVR12,
defined as HCV RNA < LLOQ (either
TDJ[u] or TND) 12 weeks after the end of
all study therapy

Other objectives

e Describe and compare patient reported
outcomes related to HRQoL, fatigue, and
work productivity/activity impairment
before, during, and after treatment with
EBR/GZR+/- RBV vs. SOF+PR

e Evaluate the efficacy of EBR/GZR and
SOF+PR, as assessed by the proportion
of patients achieving SVR24, defined as
HCV RNA < LLOQ (either TD(u) or TND)
24 weeks after the end of all study
therapy

e Evaluate the efficacy of EBR/GZR and
SOF+PR, as assessed by the proportion
of patients achieving HCV RNA < LLOQ
(either TND(u) or TND) at Week 2, 4, 12,
and Follow-up Week 4 (SVR4).

e Evaluate the efficacy of EBR/GZR and
SOF+PR in subgroup populations. These
subgroups include but are not limited to
patients with cirrhosis, presence of IL-28
polymorphism, GT1b vs. non-1b, and
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C-SURFER™ C-WORTHY®™ C-EDGE H2H™
Criteria
NCT02092350 NCT0171326 NCT02358044
higher baseline HCV RNA.
¢ Evaluate the emergence of viral
resistance-associated variants (RAVS) to
EBR and/or GZR when administered as
part of a combination regimen
e Explore the relationship between genetic
variation and response to the
treatment(s) administered.
boet Hoe « SVR12 (GT1a or GT1b) split by cirthosis | » SVR (GT1a and GT1b) split by cirthosis | ° fl\r/rﬁofgitzg(g;% ?git?nz‘m‘;'ge?’ence
analysis stage and treatment experience stage and treat'ment experience « Safety GT1 and GT4 split by cirrhosis
e Safety GT1 split by cirrhosis stage e Safety GT1 split by cirrhosis stage stage

Abbreviations. CSR, clinical study report; EBR/GZR, elbasvir/grazoprevir; HRQOL, health related quality of life; OATP, Organic Anion Transporting Polypeptide; LLOQ, Lower limit of quantification;
mFAS, modified full analysis set; TBC, to be confirmed
T This is not an exhaustive list. Please see Appendix 5 for full details for each study.
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4.4 Statistical analysis and definition of study groups in the

relevant randomised controlled trials

4.4.1 Statistical analysis

The statistical analysis plan for each included clinical trial has been summarised below
according to the available CSR. The statistical analysis and definition of study groups
described below does not explicitly relate to the study groups considered in the post-hoc
analysis, which have been used for the NMA reported in section 4.10. However, to
demonstrate the robust design of the EBR/GZR trials this section has been completed
according to the primary efficacy endpoint and the safety analyses; as it is these outcomes
that will be used in the NMA.

C-EDGE TN Study, NCT02105467°% %

Primary hypothesis

The primary hypothesis was that the number of patients receiving EBR/GZR in the
immediate treatment arm would be superior to a SVR12 of 73%. This historical SVR12 value
of 73% was derived from phase lll trials of SMV and PR in the treatment of TN HCV mono-
infected patients after adjustment for the expected proportion of cirrhotic patients, and the

anticipated improved tolerability expected with an interferon-free regimen®® .

Interim analysis and stopping guidelines
There were no formal interim analyses planned or performed for C-EDGE TN. Non-blinded
medical monitoring teams were responsible for the review of SAE’s as needed, to ensure the

safety of the patients participating in the study.

Statistical methods used to compare groups for primary outcome

Sample Size

The study protocol originally planned to enrol approximately 400 patients, with 300 patients

in the immediate treatment arm and 100 in the placebo (deferred) treatment arm.

SVR12 was reported using the full analysis set (FAS), which consisted of all patients
randomised to the immediate treatment group and who received at least one dose of study
medication. The deferred treatment group served as a control for the first 12 weeks of active
therapy. Assuming a response rate of 85%, the immediate treatment group had over a 99%
power to demonstrate a SVR12 superior to the 73% historical control at an overall one-sided
2.5% a-level. However, due to the small number of patients that did not achieve an SVR12,

the two-sided one-sample exact test was used to test the null hypothesis, and the Clopper-
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Pearson method was used to construct the 95% confidence intervals. To assess safety
(primary objective) the all patients as treat population (APaT), defined as all patients who
received at least one dose of study medication, was used to compare patients randomised to
the immediate treatment group compared with placebo during the initial blinded treatment
period plus the first 14 days of follow-up. Statistical analysis was performed using the
Miettinen and Nurminen method using the immediate and deferred treatment groups during
the blinded phase plus the first 14 days of follow-up; this method was used for the construct
of between-treatment 95% confidence intervals and p-values.

C-EDGE TE Study NCT02105701°°

Primary hypothesis

The primary hypothesis states that at least one of the treatment arms in C-EDGE TE will
achieve SVR12 that is superior to a historical SVR rate of 58%. This value was based on the
lack of an approved all-oral regimen for this population at the time of protocol design. The
historical reference rate of 58% was derived from a phase 2b registration trial of SMV 100mg
or 150mg daily for 12, 24, or 48 weeks in combination with PR for 48 weeks in TE patients.
Adjustments were made to account for the proportion and underlying difference observed in
treatment experienced patients described as null (SVR 45%) and partial responders (SVR
70%); additional consideration was also given for the improved safety associated with an
IFN-free regimen (full details available in section 9.2.1 of the CSR).

Interim analysis and stopping guidelines

There were no formal interim analyses planned or performed for C-EDGE TE.

Statistical methods used to compare groups for primary outcome

Sample Size

The study protocol originally planned to enroll 400 patients (stratified according to treatment
experience (response type) and presence of cirrhosis (yes or no)); this would provide 99%
power to demonstrate the primary hypothesis. The power calculation is based on the

assumption of an underlying response rate of at least 80% in the treatment arms.

The study protocol planned to use Wald-Test, using a two-sided 95% asymptomatic
confidence interval. However, due to the small number of patients who did not achieve
SVR12 the results of this method were considered unreliable. Therefore, the Clopper-
Pearson method was used to construct the 95% confidence interval for SVR12. The
minimum number of patients needed to achieve the primary endpoint (SVR12) was 69/100
(69%) (per treatment arm) with 95% CI of 58.6% to 79.4%. Safety and tolerability was

assessed by a clinical review of all AEs and laboratory parameters. Each statistical test was
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conducted at a=0.025 two-sided level to control for overall type-1 error at the two-side
a=0.05 level. The probability of observing at least one specific AE was dependant on the
number of patients treated, and the underlying percentage of patients with that AE in the
study population. This was based on the exact binomial method Clopper and Pearson. For
example, if the underlying incidence of a specific AE was 1.5%, there was a 78% chance of

observing at least one incident of that specific AE among 100 patients in this study.

C-SCAPE Study NCT01932762°

Primary hypothesis

No formal hypothesis was reported. The primary objectives were: the proportion of patient
receiving EBR/GZR achieving SVR12, and to evaluate the safety and tolerability of
EBR/GZR.

Interim analysis and stopping guidelines

The CSR did not report any formal interim analysis planned or performed for C-SCAPE.

Statistical methods used to compare groups for primary outcome

Sample Size

A total of 68 patients were enrolled, of which 38 were randomised (1:1 ratio) into either
treatment arm B2 (n=19) or B3 (n=19, arm of interest). SVR12 was calculated using the
proportion of patients achieving this measure within the per-protocol population (PP).
Assuming a protocol violation rate of 10% the PP population was to include 18 patients. If
the true SVR12 rate is approximately 80% or 90% the 95% CI were 52.4%- 96.3% or 65.3%-
98.6%, respectively. The 95% CI were calculated using the Clopper-Pearson method. The
primary safety objective of this study was assessed by a review of the accumulated safety
data. The Clopper-Pearson method was used to construct 95% CIl. The CSR reports the
likelihood of the true proportion of patients with a particular AE based on the observed
number of events reported, i.e. if a particular AE was not reported in a sample of 20 patients,

then with 95% confidence we can say that the true proportion is no more than 16.8%.
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C-EDGE CO-STAR Study NCT02105688°3

Primary hypothesis

The study hypothesis was that the proportion of patient receiving EBR/GZR in the immediate
treatment arm achieving SVR12 will be superior to 67%. This value was derived from the
phase Il trials of SOF in HCV GT1 patients co-infected with HIV (PHOTON-1), which
reported an overall SVR12 of 76%. To adjust for the expected higher proportion of patients
described as cirrhotic (reduction of SVR by 1%), the improved safety profile of an IFN-free
regimen (reduction of SVR by 5%), and the uncertainty associated with a “high risk
behaviour” population (reduction of SVR by 3%) the historic SVR12 was calculated at 67%.

Interim analysis and stopping guidelines
There were no formal interim analyses planned or performed for C-COSTAR. Periodic safety
analyses were conducted and reviewed by the unblinded medical team at regular intervals to

ensure the safety of the patients participating in the clinical trial.

Statistical methods used to compare groups for primary outcome

Sample Size

A total of 301 patients were randomised (2:1 ratio) into either the immediate (n=201) or
deferred (n=100) treatment groups. For the safety analysis the deferred treatment arm
served as a placebo control in the power estimation.

Assuming a response rate of at least 85% in the immediate treatment arm, the study had
over 99% power to demonstrate that SVR12 was superior to the historical SVR12 rate of
67% at an overall one-sided 2.5% alpha-level. The power and sample size calculations were
based on the additional assumption that approximately 20% of patients would not be
included in the analyses related to early discontinuation with reasons unrelated to HCV
treatment. Due to the small number of patients who did not achieve SVR12, the Clopper-
Pearson method was used to construct the 95% confidence intervals for the SVR12 rate,
versus the planned Wald test. The primary safety objective compared patients randomised
to the immediate treatment arm with patients randomised to the deferred treatment arm
during the initial blinded treatment period. The power to detect a difference in AEs between
these two groups use a one-sided 2.5% alpha level if the immediate treatment arm had a
two-fold or three fold-increment in AE rate, i.e. if the true event rate reached 20% or 40%
with a two-fold increment in the deferred or immediate treatment arm, respectively; then the

power to detect a difference was 95% at a two-sided 2.5% alpha level.

C-SURFER Study NCT02092350*

Primary hypothesis
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The primary hypotheses was that the proportion of HCV GTL1 infected CKD 4-5 patients
achieving SVR (defined as HCV RNA <LLoQ 12 weeks after the end of all study therapy) will
be superior to 45%. This historical value was based on the findings of two studies; the first, a
meta-analysis that reported a SVR12 rate of 39% in patients with CKD stages 3-5 and HCV
co-infection who had been treated with IFN monotherapy’®; the second, a study reporting a

SVR12 rate of 40% in patients with HCV GT1 infection without renal disease receiving PR".

Interim analysis and stopping guidelines
There were no formal interim analyses planned or performed for C-SURFER. Periodic safety
analyses were conducted and reviewed by an external data monitoring committee to ensure

the safety of the patients participating in the study.

Statistical methods used to compare groups for primary outcome

Sample Size

The study protocol originally planned to enroll approximately 105 patients into both the
immediate and deferred treatment groups. In addition, it was planned that 10 patients would
be enrolled into the intensive PK treatment group (Figure 6).

This study would have at least 95% power to demonstrate a SVR12 rate for EBR/GZR that
was higher than the reference SVR12 rate of 45% at an overall one-sided 2.5% a-level, if the
true SVR12 rate of EBR/GZR was ~65%. The power and sample size were based on the
assumption that approximately 10% of the randomised patients would have a missing
SVR12 rate related to death or early discontinuation from study due to reasons unrelated to
their response to HCV treatment; these patients would be excluded from the mFAS
population. Due to the small number of patients who did not achieve SVR12, the Clopper-
Pearson method was used to construct the 95% confidence intervals for the SVR12 rate
versus the planned Wald test. To assess safety and tolerability, power calculations were
based on various assumptions about the true AE rate in the deferred treatment arm, and
assumed 105 patients in each arm; with a power to detect a difference at a 2-sided 2.5% a-
level at 97% if the true event rate in the deferred and immediate treatment arm was 25% and
50%, respectively. Statistical analyses were performed using the Miettinen and Nurminen

method stratified by dialysis status at baseline.

C-WORTHY Study NCT01717326%

Primary hypothesis

This was a hypothesis generating study therefore there was no formal hypothesis for this
study, and no active or historical control. The primary objectives included efficacy SVR12
and the safety and tolerability of EBR/GZR.
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Interim analysis and stopping guidelines

There were no formal interim analyses planned or performed.

Statistical methods used to compare groups for primary outcome

Sample Size

A total of 136 patients were randomised to one of the five relevant treatment arms. For
treatment Part A, assuming a protocol violation rate of 10%, the PP population was expected
to include 11 patients within each arm. If the SVR12 rate is 90.9% this would represent
10/11 patients with a two-sided 95% confidence interval of 58.7%-99.8%. For treatment Part
B, assuming a protocol violation rate of 10%, the PP was expected to include 27 patients; if
the SVR12 rate is 92.6%, this would represent 25/27 patients with a two-sided 95%
confidence interval of 75.7%-99.1%. To estimate the true proportion of patients with an AE,
the upper 95% confidence interval was calculated using the two-sided 95% Clopper-Pearson
method. For example, if an AE was not observed in a population sample size of either 30
patients (part B) or 12 patients (part A) then it is possible to conclude that the upper bound of
the two-sided 95% confidence for the true proportion of patients is no more than 11.6% and
26.5% in the two sample sizes, respectively.

C-EDGE H2H Study NCT02358044*

Primary hypothesis

The primary hypothesis stated that the proportion of patients achieving SVR12 in the
EBR/GZR arm is non-inferior to the SOF+PR arm.

Interim analysis and stopping guidelines

The CSR did not report any formal interim analysis planned or performed for C-EDGE H2H.

Statistical methods used to compare groups for primary outcome

Sample Size

The study planned to enrol 244 patients in a 1:1 ratio, and would provide 90% power to
demonstrate that EBR/GZR is non-inferior to SOF+PR using a non-inferiority margin of 10%
and a one-sided 0.25 alpha level if the true SVR12 rates were 90% for EBR/GZR and 86%
for SOF+PR. Non-inferiority was determined based on the entire effect of the active control
assumed to be present in the current study, and the specification of the largest clinically
acceptable difference between the test drug and the active control. The Meittinen and
Nurminen method with stratification by GT1a vs GT non-1a, and fibrosis stage was used for

the primary statistical analysis and the construct of CI.
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4.4.2 Trial population included in primary analysis of the primary outcome and

methods to take account of missing data

C-EDGE TN Study, NCT02105467°% *°

Efficacy analysis

The FAS population of the immediate treatment group (n=316) served as the primary
population for SVR12, compared with the deferred (placebo) treatment group (n=105). The
FAS population consisted of all randomised patients who had received at least one dose of

study treatment.

Safety analysis

The APaT population was utilised for the safety analysis. This included all randomised
patients who had received at least one dose of study treatment. Patients were included in
the treatment group corresponding to the study treatment they actually received for the
analysis of safety data. There were no patients who took incorrect study treatment for the

entire treatment period. Thus the FAS and APaT populations are identical.

Missing data approach and censoring methods

For the primary efficacy (SVR12) endpoint the “missing = failure” (M=F) method was used.
“‘Missing = failure” was defined as; the imputation of any non-intermittent missing data as
failure, regardless of the reason for study discontinuation. Non intermittent missing data was
described as: 1) missing values considered study drug related, i.e. missing values related to
discontinuation due to treatment related reasons either for safety or efficacy; 2) missing
values not considered to be study drug related, i.e. missing values related to discontinuation
related to reasons such as; lost to follow-up, protocol violation, withdrawal of consent,
administrative reasons. If a patient did not have a HCV RNA value at baseline/day 1, then

this result was replaced with a screening result.

For the primary safety endpoint missing values were handled using the “Data as Observed”
(DAO) approach. The DAO approach was defined as; any patient during the treatment
period with a missing HCV RNA evaluation at any particular visit will be excluded from the
analysis at that time point. However, a missing value for baseline/day 1 results was replaced

with a screening result if available.

C-EDGE TE Study NCT02105701%°

Efficacy analysis
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The FAS population (n=420) was used for the primary efficacy endpoint SVR12. Relevant to
this submission is treatment arm A (n=105), this included patients with GT1la, GT1b, and
GT4 infections treated with EBR/GZR 12 weeks. The FAS population consisted of all

randomised patients who had received at least one dose of study medication.

Safety analysis

The APaT population was utilised for the safety analyses. This included all randomised
patients who had received at least one dose of study treatment. Patients were included in
the treatment group corresponding to the study treatment they actually received for the
analysis of safety data. All patients who received at least one dose of study medication also
had safety follow-up, and no patient received the wrong study medication. Therefore, the
FAS and APaT are the same for this study.

Missing data approach and censoring methods

For SVR12 the M=F method was used. “Missing = failure” was defined as; the imputation of
any non-intermittent missing data as failure, regardless of the reason for study
discontinuation. Non intermittent missing data was described as: 1) missing values
considered study drug related, i.e. missing values due to discontinuation due to treatment
related reasons either for safety or efficacy: 2) missing values not considered to be study
drug related, i.e. missing values due to discontinuation due to reasons such as; loss to
follow-up, protocol violation, withdrawal of consent, administrative reason. If a patient did not
have a HCV RNA value at baseline/day 1, then this result was replaced with a screening

result.

For the safety endpoint missing values were handled using the DAO approach. The DAO
approach was defined as; any patient during the treatment period with a missing HCV RNA

evaluation at any particular visit will be excluded from the analysis at that time point.

C-SCAPE Study NCT01932762°

Efficacy analysis

The PP population (n=19) served as the primary population for the SVR12 efficacy outcome
in patients randomised to treatment arm B3. The PP population excludes patients with
important deviations from the protocol that may substantially affect the results of the primary
or secondary efficacy endpoints. Protocol violations included; non-relevant/mixed (non GT4)
infections, patients in receipt of prohibited concomitant medications as described in section
4.3.
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Safety analysis

The APaT population was utilised for the safety analysis. This includes all patients who
received at least one dose of study treatment. Patients were included in the treatment arm

corresponding to the treatment they actually received.

Missing data approach and censoring methods

For the primary efficacy (SVR12) endpoint the method “observed failure was used”.
Observed Failure (OF) approach was described as patients who: 1) discontinued assigned
treatment early due to lack of efficacy or 2) discontinued from the study following a
confirmed HCV RNA TD (q) during follow-up are considered as failures thereafter.
Otherwise, any patient missing an HCV RNA evaluation at any particular visit was excluded
from the analysis at that time point. If a patient did not have a HCV RNA value at the last
scheduled follow-up visit, but had a 12 week follow-up visit, then SVR12 would be used in
place of SVR24. Similarly, a later follow-up value could be used to impute an earlier missed
SVR assessment.

For the primary safety endpoint missing values were handled using the DAO approach. The
DAO approach was defined as; any patient during the treatment period with a missing HCV

RNA evaluation at any particular visit will be excluded from the analysis at that time point.

C-EDGE CO-STAR Study NCT02105688°%

Efficacy analysis

The mFAS population (n=198), a subset of the FAS (n=201), served as the primary
population for the SVR12 efficacy outcome in patients randomised to the immediate
treatment arm. The mFAS excluded patients who were lost to follow-up, or discontinued the

study for reasons unrelated to treatment regimen or their response to HCV treatment.

Safety analysis

The APaT population was utilised for the safety analysis. This included all randomised
patients who had received at least one dose of study treatment. Patients were included in
the treatment group corresponding to the study treatment they actually received for the
analysis of safety data. In this study all patients randomised received the correct study

medication.

Missing data approach and censoring methods

For the primary efficacy (SVR12) endpoint the “treatment related discontinuation = failure”

(TRD=F) approach was used. This was described as non-intermittent missing study drug
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related, and non-intermittent missing unrelated to study drug. For patients with a
documented HCYV failure during treatment or follow-up, even if they withdrew from the study

early due to reasons not relating to study drug they were classified as treatment failures.

For the primary safety endpoint missing values were handled using the DAO approach. The
DAO approach was defined as; any patient during the treatment period with a missing HCV
RNA evaluation at any particular visit will be excluded from the analysis at that time point.
However, a missing value for baseline/day 1 results was replaced with a screening result if

available.

C-SURFER Study NCT02092350*

Efficacy analysis

The mFAS population, which consisted of the immediate treatment group (n=105) and the
intensive PK group (n=10) served as the primary population for the for SVR12 efficacy
outcome with patients excluded for the following reasons:
e Failure to receive at least one dose of study treatment
e Missing data due to death with reasons unrelated to study drug or reasons other than
liver disease
e Missing data due to study discontinuation with reasons unrelated to progression of

liver disease, study drug and their responses to the HCV treatment

Safety analysis

The APaT population was utilised for the safety analysis. This included all randomised
patients who had received at least one dose of study treatment. Patients were included in
the treatment group corresponding to the study treatment they actually received for the
analysis of safety data.

Missing data approach and censoring methods

For the primary efficacy (SVR12) endpoint the TRD=F approach was used. This was
described as non-intermittent missing study drug related, and non-intermittent missing
unrelated to study drug. For patients with a documented HCV failure during treatment or
follow-up, even if they withdrew from the study early due to reasons not relating to study
drug they were classified as treatment failures. In addition, a missing baseline/Dayl HCV

RNA result was replaced with a screening result, if available.

For the primary safety endpoint missing values were handled using the DAO approach. The
DAO approach was defined as: any patient during the treatment period with a missing HCV

RNA evaluation at any particular visit will be excluded from the analysis at that time point.
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C-WORTHY Study NCT01717326%

Efficacy analysis

SVR12 was assessed using the PP population as the primary population; this represents 12
patients in treatment arm A3, 31 patients in treatment arm B3, 29 patients in treatment arm
B5, 33 patients in treatment arm B9, and 28 patients in treatment arm B13. The PP
population excluded patients due to important protocol deviations that could substantially
affect the results of the primary and key secondary endpoints. These included: patients with
non-GTla or GT1b infection, mixed GT infection, non-typeable infection (part A), non-GT1
infection, mixed GT infection, or non-typeable infection (part B), patients who met the criteria
for virologic failure but had undetectable EBR/GZR levels at the PK sampling time point
associated with failure, and/or the patient received concomitant medication(s) that were

described as prohibited.

Safety analysis

To assess safety (primary objective) the APaT population, defined as all patients who
received at least one dose of study medication, was used. Patients were included in the
treatment group corresponding to the study treatment they actually received for the analysis
of safety data. For most patients this was the treatment group to which they were
randomised. One patient who received incorrect study treatment for the entire treatment
period was included in the treatment group corresponding to the study treatment actually

received.

Missing data approach and censoring methods

For the primary efficacy (SVR12) endpoint the method OF was used; this was described as
patients who: 1) discontinued assigned treatment early due to lack of efficacy or 2)
discontinued from the study following a confirmed HCV RNA TD (q) during follow-up are
considered as failures thereafter. Otherwise, any patient missing an HCV RNA evaluation at

any particular visit was excluded from the analysis at that time point.

For the safety analysis missing values were handed using the DAO; that is, any missing

values were excluded from the analysis.

C-EDGE H2H Study NCT02358044°%

Efficacy analysis

The FAS population (n=257), which included all patients who received at least one dose of

study medication, served as the primary population for SVR12. Of note, two patients were
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excluded from the SOF+PR treatment arm as prior to receiving study drug these patients

withdrew consent. Therefore, 255 patients were considered in the FAS population.

Safety analysis

The APaT population was utilised for the safety analysis. This includes all patients who
received at least one dose of study treatment. Patients were included in the treatment arm
corresponding to the treatment they actually received; all patients in this study received their

allocated treatment.

Missing data approach and censoring methods

For the primary efficacy (SVR12) endpoint the M=F method was used. “Missing = failure”
was defined as; the imputation of any non-intermittent missing data as failure, regardless of
the reason for study discontinuation. Non intermittent missing data was described as: 1)
missing values considered study drug related, i.e. missing values due to discontinuation due
to treatment related reasons either for safety or efficacy; 2) missing values not considered to
be study drug related, i.e. missing values due to discontinuation due to reasons such as;
loss to follow-up, protocol violation, withdrawal of consent, administrative reason. If a patient
did not have a HCV RNA value at baseline/day 1, then this result was replaced with a

screening result.

For the primary safety endpoint missing values were handled using the DAO approach. The
DAO approach was defined as; any patient during the treatment period with a missing HCV
RNA evaluation at any particular visit will be excluded from the analysis at that time point.
However, a missing value for baseline/day 1 results was replaced with a screening result if

available.
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4.4.3 Statistical tests used in primary analysis

Table 25. Summary of statistical analyses in the RCTs

-ll\—lr(IZ?I'l,number Hypothesis objective Statistical analysis Sample size, power calculation Data msvrzﬁ]gderrgvt\algltépatlent
. e The study had >99% to demonstrate .
. . * The FAS population an SVR12 greater than 73% with a Efﬁ_&a(_:y. . .
e EBR/GZR is superior was used for the response rate of 85% based on the e M=F; any non-intermittent data study
to a SVR12 of 73% in primary efficacy respor . drug related or not was imputed as
. ; ; inclusion of 400 patients. .
patients with GT1 (1a, endpoint, SVR12 Th lculation f fot failure, regardless of the reason for
C-EDGE TN *° 1b), 4, or 6, who are e ne pom&eggg C“t?‘ |0tn or Za ely gt study discontinuation
NCT02105467 treatment naive, and e The APaT population ?hS:liJnTn(:e diategfeft%z;?grr%rgﬁg 1000
either cirrhotic or non- was used for the atients randomised to the deferred Safety
cirrhotic. primary population P . - e In the absence of safety data the
treatment using Miettinen and ! .
for the safety . . safety analysis used DAQO, i.e.
. Nurminen methods to determine S
analysis : missing values were excluded.
between treatment differences.
Efficacy
e The handling of missing data was
e The FAS population e The study had 99% power to reported using the OF. approach. This
: . was described as Patients who; 1)
e EBR/GZR is superior was used for the demonstrate SVR12 greater than 58% discontinued assianed treatment
to a SVR12 of 58% in primary efficacy with an assumed response rate of 69% early due to lack gf efficacy or 2)
patients with GT1, 4, endpoint, SVR12 based on the inclusion of 400 patients. arly a y .
C-EDGE TE ®° or 6. who are Th lculation f fot discontinued from the study following
T . ¢ 1ne power calculation 1or safety a confirmed HCV RNA TD (q) during
NCT02105701 described as treatment e The APaT population assumed 78% power to detect an : .
. o follow-up are considered as failures
experienced, and was used for the underlying incidence of 1.5% for a thereafter
cirrhotic or non- primary population specific AE in a sample size of 100
cirrhotic. for the safety patients; 95% CI were calculated using
. ’ Safety
analysis the Clopper-Pearson method. « In the absence of safety data the
safety analysis used DAO, i.e.
missing values were excluded.
« To assess the e The PP was used for e The study was powered to detect a Efficacy
C-SCAPE robortion of patients the primary efficacy true SVR rate of 80% assuming a e The handling of missing data was
NCT01932762 Pecgiving EBFE/GZR endpoint, SVR12 discontinuation rate of 10% based on reported using the OF approach. This

achieving SVR12

e The APaT population
was used for the

the inclusion of 19 patients.
e The safety power calculation assumed

was described as Patients who; 1)
discontinued assigned treatment
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Trial,

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient

NCT number withdrawals
primary population 20 patients. If an AE was not detected, early due to lack of efficacy or 2)
for the safety with 95% confidence it was possible to discontinued from the study following
analysis say that the true proportion of AEs was a confirmed HCV RNA TD (q) during
no more than 16.8%. follow-up are considered as failures
thereafter.
Safety
e In the absence of safety data the
safety analysis used DAO, i.e.
missing values were excluded.
e The study had 95% power to detect an
e The mFAS was used SVR12 rate greater than 67% based Efficacy
« EBR/GZR is superior for.the primary. on aresponse rate_of 85%, and an e TRD=F (i.e. missing valugs dqes to
10 2 SYR12 of 67% in efficacy endpoint, assumed a dlscontl_nuatlon rate of 20% death, premature discontinuation,
C-EDGE CO- atients with GT1. 4 SVR12 based on the inclusion of 401 patients. lack of efficacy)
STAR ® gnd 6 TN. CNC. ih e The APaT population | e The power to detect a difference in
NCT02105688 . R was used for the AEs between the immediate and Safety
receipt of opiate rimary populat deferred treatment 95%of | eIntheab f safety data th
substitution therapy p y population eferred treatment group was 60 n the absence of safety data the
for the safety the true event rate reached 20% or safety analysis used DAO, i.e.
analysis 40%, respectively with a two sided missing values were excluded.
2.5% alpha level.
‘ ;(r)]Surglt:iﬁr?was used e The study had 95% power to Efficacy . o
for the primary demonstrate an SVR12 greater th_an e TRD=F (i.e. missing valu_es du_es to
e EBR/GZR is superior efficacy endpoint 45% ba_sed on the planned inclusion of death, prgmature discontinuation,
C-SURFER * to a SVR1_2 of 45% in SVR12 ' 105 patients per treatment arm. lack of efficacy)
NCT0209235 patients Wlth GT1TN e The power calculation for safety
C/NC, with CKD 4-5 « The APaT population assumed 105 patients randomised to Safety
is the primary each treatment arm using Miettine_n e In the absenc_e of safety daya the
population for the and Nurminen methods to determine safety analysis used DAO, i.e.
. between treatment differences. missing values were excluded.
safety analysis
e The PP population e The study was powered to Efficacy
C-WORTHY © *No formal hypothesis, was used f_or the demon;trate an SVR12 of. e The handling of missing data was .
NCTO01717326 this study was primary efficacy approximately 90% assuming a 10% reported using the OF approach. This

hypothesis generating

analysis.
e The APaT population

protocol violation rate in study parts A
and B.

was described as Patients who; 1)
discontinued assigned treatment
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Trial,
NCT number

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient
withdrawals

was used for the
primary population
for the safety
analysis.

e Using the upper 95% confidence
interval, constructed using the Clopper-
Pearson method, it was possible to
detect the true proportion of patients in
with an AE.

early due to lack of efficacy or 2)
discontinued from the study following
a confirmed HCV RNA TD (q) during
follow-up are considered as failures
thereafter.

Safety
¢ In the absence of safety data the
safety analysis used DAO, i.e.
missing values were excluded.

C-EDGE H2H
64

NCT02358044

e The proportion of
patients achieving
SVR12 in the
EBR/GZR arm is non-
inferior to the SOF+PR
arm using a non-
inferiority margin of
10%

e The FAS population
was used for the
primary efficacy
endpoint.

e The APaT population
was used for the
primary population
for the safety
analysis

e The study would provide 90% power to
demonstrate that EBR/GZR is non-
inferior (10% margin) to SOF+PR with
a 1 sided 2.5% alpha level if the true
SVR12 for EBR/GZR was 90% and
86% for SOF+PR

e The Meittinen and Nurminen method
with stratification by GT1la vs GT non-
la, and fibrosis stage was used for the
primary statistical analysis and
construct of 95% CI.

Efficacy
e M=F; any non-intermittent data study
drug related or not was imputed as
failure, regardless of the reason for
study discontinuation

Safety
¢ In the absence of safety data the
safety analysis used DAO, i.e.
missing values were excluded.

Abbreviations. CKD, chronic kidney disease; C/NC cirrhotic and non-cirrhotic; DAO, data as observed; EBR/GZR, grazoprevir/elbasvir; M=F, missing = failure; mFAS, modified full analysis set; OF,

observed failure; SVR, sustained virological response; TD, target detected; TRD=F, treatment discontinuation = failure.
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4.5 Participant flow in the relevant randomised controlled

trials

4.5.1 Number of patients eligible to enter each trial, and crossover criteria

C-EDGE TN Study, NCT02105467%°

Participant enrollment, randomisation, and disposition have been described in Appendix 5.

Study disposition is illustrated in Figure 9. Demographic and baseline characteristics were

generally balanced between the immediate- and deferred-treatment groups and are further

described in Appendix 5, with a summary of patient characteristic reported in Table 26.

Figure 9. C-EDGE TN - Consort diagram
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e withdrawal by subject prior to deferred
active treatment (n=1)

A

Completed Study (n=1)
Discontinued study (n=2)
e withdrew (n=2}
Stillin Study (n=102)

Abbreviations. AE, Adverse Event; FAS, full analysis set, FU, follow up; PP, Per Protocol
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C-EDGE TE Study NCT02105701°%°

Participant enrollment, randomisation, and disposition have been described in Appendix 5.
Study disposition is illustrated in Figure 10 below. Demographic and baseline characteristics

were roughly equally distributed across the treatment arms and are further described in

Appendix 5, with a summary of patient characteristic reported in Table 26.

Figure 10. C-EDGE TE - Consort diagram

m

Screenedfor elgibility (n=482)

Excluded (n=62)

~ Notmeeting inclusioncriteria (n=59)
~ Withdrawal by subject (n=3)

Randomized (n=420)

}

'

GZR/EBR GZR/EBR+RBV GZR/EBR GZR/EBR+RBV
for12 Weeks for12weeks forl6weeks for 16 weeks
Discontinued Discontinued Discontinued Discontinuedtreatment

treatment treatment treatment® e dueto AE (n=4)
o dueto AE (n=1) e dueto AE (n=1) e due to AE (n=0) ® physician decision

o virologic failure (n=0)

e virologic failure (n=0j

e lack of efficacy (n=3)
e non-compliance(n=1)

\d

Discontinued Follow-
up

e lostto FU(n=0)

e withdrew(n=2)

e death(n=1)

e virologic failure (n=6)

!

Discontinued Follow-
up

e lostto FU(n=0)

e withdrew (n=0}

e otherreason{n=0)

e virologic failure (n=56)

o virologic failure (n=3)

(n=1)
» virologic failure (n=0)

}

Discontinued Follow-
up

e lostto FU(n=0)

e withdrew (n=0) "
otherreason (n=1)

e virologic failure (n=4)

Discontinued Foliow-
up

e lostto FU{n=2)"

e withdrew (n=0)

e otherreason(n=1)

o virologic failure (n=0)

}

)
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FAS for SVR12 (n=106)
ASaT forSVR12 (n=106)
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Abbreviations. EBR/GZR, Grazoprevir/Elbasvir; RBV, Ribavirin; PP, Per Protocol; FAS, Full Analysis Set; FU, Follow up;
ASaT, All-Patients-as-Treated population

*One patient had missing data for status at the end of the treatment phase; this patient completed the study but was counted as
having neither discontinued treatment nor completed treatment in the Patient Disposition (Table 10-1, CSR) and instead has a
status of “Status Not Recorded.”

TOne patient has a status that is not recorded; this patient missed the FU12 visit due to relocation but may not be completely
lost to follow-up.
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C-SCAPE Study NCT01932762°%

Participant enrollment, randomisation, and disposition have been described in Appendix 5.
Study disposition is illustrated in Figure 11 below. The patient characteristics described for
the treatment arms of interest were generally similar compared with the overall population
and is further described in Appendix 5. However, the majority of patients in this treatment

arm were infected with HCV GT4 as summarised in Table 26 .

Figure 11. C-SCAPE - Consort diagram
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Abbreviations. EBR/GZR, grazoprevir/elbasvir; RBV, ribavirin
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C-EDGE CO-STAR Study NCT02105688°3

Participant enrollment, randomisation, and disposition have been described in Appendix 5.

Study disposition is illustrated in Figure 12 below. The authors reported that patients groups

were generally balanced between the immediate- and deferred-treatment groups (Appendix

5), and that all patients were in receipt of OST. A summary of patient baseline characteristics

is reported in Table 26.

Figure 12. C-EDGE COSTAR - Consort diagram
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Abbreviations. AE, adverse event; EBR/GZR, grazoprevir/elbasvir
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C-SURFER Study NCT02092350%

Participant enrollment, randomisation, and disposition have been described in Appendix 5.
Study disposition is illustrated in Figure 13 below. Demographic and baseline characteristics
were generally balanced between the immediate treatment group, intensive
pharmacokinetic, and deferred treatment group (Appendix 5), as can be seen in Table 26

below. Of note, this study enrolled patients with CKD, of which 81.3% were classified as

CKD stage 5.

Figure 13. C-SURFER - Consort diagram
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C-WORTHY Study NCT01717326%

Please note that due to the numerous CONSORT diagrams reported, these are available in
Appendix 5. Described below is an overview of patient disposition in the treatment arms of
interest. The authors commented that within the respective study parts patient
characteristics were generally similar; however, patient characteristics as summarised in
Table 26 demonstrate variation across the treatment arms. A descriptive overview of patient
baseline characteristics, for the relevant treatment arms per study section is reported in
Appendix 5.

e In treatment arm A3, no patient discontinued treatment or discontinued from the
study. A total of 31 patients were included in the PP analysis for the primary
endpoint.

e In treatment arm B3, no patient discontinued treatment or discontinued from the
study. A total of 31 patients were included in the PP analysis for the primary
endpoint.

e In treatment arm B5, no patient discontinued treatment or discontinued from the
study. A total of 29 patients were included in the PP analysis for the primary
endpoint.

e In treatment arm B9, no patient discontinued treatment or discontinued from the
study. A total of 33 patients were included in the PP analysis for the primary
endpoint.

¢ In treatment arm B13, a total of three patients discontinued treatment (lost to follow-
up n=1, lack of efficacy n=3), the same three patients were reported to have
discontinued the study (lost to follow-up n=2, withdrew n=1). Therefore, a total of 28

patients were included in the PP analysis for the primary endpoint.

C-EDGE H2H Study NCT02358044°%

Participant enrollment, randomisation, and disposition have been described in Appendix 5.
Study disposition is illustrated in Figure 14. The CSR reports that the two treatment groups
were generally well balanced (Table 26, Appendix 5). Of note, the majority of patients were
infected with GT1b (82%) and although eligible for study inclusion no patients with GT6

infection were enrolled.
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Figure 14. C-EDGE H2H - Consort diagram

Allscation

Screened for eligibility (n=278)
Excluded (n=21)
Sereen Failure (n=19)
Withdrawal by subject (n=2)
Randonuzed (n=257)
Excluded: (o=2)

p 2 subjects withdrew consent
affter randomization, but pricr
to receiving study medication

L i
EBR/GZR for 12 Weeks (n=129) SOF/PR. for 12 Weeks (n=124)
L J Y
Completed 12 weeks Treatment (2=128) Completed 12 weeks Treatment (n=124)
-Discontinued treatment (n=1) - Discontinued treatment (n=2)
- Discontimued from therapy due to - Discontinued from trial due to AE
AE (n=1); but remained in the trial (f'l} )
for follow-up through FIW12 - Withdrawal by Subject (n=1),
discontimeed from stody dreg but

L J

remained in the trial for follow-up
through FW12

F

Completed FW12 visit (n=128)
-Subject Lost to Follow-Up (n=1)

Completed FW12 visit (p=123)
-Discontinmed due to Adverse Event (n=1)

Abbreviations. AE, adverse event; EBR/GZR; elbasvir/grazoprevir; FW, follow-up week; SOF/PR, sofosbuvir +PR

MSD STA: Elbasvir-grazoprevir for treating chronic hepatitis C

Page 108 of 328



4.5.2 Characteristics of participants at baseline for each trial

Table 26. Summary of baseline characteristics according to published CSRs as per the anticipated EMA license.

EBR/GZR 12 weeks

EBR/GZR 12 weeks

C-EDGE TN Immediate Deferred N/A NA N/A
treatment group treatment group
N=316 N=105
Age,
Mean (SD) 52.2 (11.1) 53.8 (11.2)
Median (range) 54 (20-78) 55 (22-76)
Gender, n (%)
Male 171 (54) 56 (53)
Female 145 (46) 49 (47)
Race, n (%)
White 191 (60) 73 (70)
Black 59 (19) 18 (17)
Asian 54 (17) 13 (12)
Other... 12 (4) 1)
HCV genotype, n (%)
GTla 157 (50) 54 (51)
GT1b 131 (42) 40 (38)
GT4 18 (6) 8(8)
GT6 10 (3) 303
IL28B CC genotype, n (%) 106 (34) 37 (35)
IL28B non-CC genotype, n (%) 208 (66) 67 (64)
HCV baseline severity, n (%)
< 800 000 IU/mL 94 (30) 39 (37)
> 800 000 IU/mL 222 (70) 66 (63)
Fibrosis status, n (%)
FO-F2 210 (67) 69 (66)
F3 36 (11) 14 (13)
F4 70 (22) 22 (21)
Treatment history, n (%)
Naive 316 (100) 105 (100)
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EBR/GZR 12 weeks

60

C-EDGE TE N=105 N/A N/A NA N/A
Age,

Mean (SD) | 55.71 (SD 9.81) | -
Gender, n (%)

Male 66 (62.9) -

Female 39 (37.1) -
Race, n (%)

White 66 (62.9) -

African American 23 (21.9) -

Asian 15 (14.3) -

Other... 1(1.0) -
HCV genotype, n (%)

GTla 61 (58.1) -

GT1lb 34 (32.4) -

GT1 other 1(1.0) -
IL28B CC genotype, n (%) 20 (19.0) -
IL28B non-CC genotype, n (%) 84 (80.0) -
Baseline HCV (log10 IU/ml),

Mean (SD) | 6.29 (0.53) -
Fibrosis status, n (%)

FO-F2 49 (46.7) -

F3 19 (18.1) -

F4 37 (35.2) -
Treatment history, n (%)

Naive -

Experienced 105 (100) -

Interferon containing regimen | 105 (100) -

(i.e. IEN/IEFN+R)
Previous virological response, n (%)

Null response 49 (46.7) -

Partial response 21 (20.0) -

Relapse 35 (33.3) -
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C-SCAPE!

C-SCAPE® EBR/GZR 12 weeks N/A N/A N/A N/A
N=19

Age,

Mean (SD) 52.8 (12.3)

Median (range) 49 (34-80)
Gender, n (%)

Male 12 (63.2)

Female 7 (36.8)
Race, n (%)

White 13 (68.4)

African American 1(5.3)

Asian 5 (26.3)

Other... NA
HCV genotype, n (%)

GT1 overall 1(5.3)

GTla NA

GT1lb NA

GT1 other NA

GT4 10 (52.6)

GT5 4 (21.1)

GT6 4 (21.1)
IL28B CC genotype, n (%) 6 (31.6)
IL28B non-CC genotype, n (%) 13 (68.4)
HCV baseline severity, n (%)

< 800 000 IU/mL 5(26.3)

> 800 000 IU/mL 14 (73.7)
Baseline HCV (log10 IU/ml),

Mean (SD) | 6.4 (0.6)
Fibrosis status, n (%)

FO-F2 17 (89.5)

F3 1(5.3)
Treatment history, n (%)

Naive 19 (100)
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EBR/GZR 12 weeks

Placebo weeks

63

C-EDGE COSTAR N=201 N=100 N/A N/A N/A
Age,

Mean (SD) 47.4 (9.9) 46.4 (9.9)

Median (range) 48 (23-66) 47 (24-64)
Gender, n (%)

Male 153 (76.1) 77 (77.0)

Female 48 (23.9) 23 (23.0)
Race, n (%)

White 158 (78.6) 84 (84.0)

African American 31 (15.4) 7 (7.0)

Asian 9 (4.5) 7 (7.0)

Other... 3(15) 2(2.0)
HCV genotype, n (%)

GTla 153 (76.1) 75 (75.0)

GT1lb 30 (14.9) 15 (15.0)

GT4 12 (6.0) 6 (6.0)

GT6 5(2.5) 4 (4.0)
IL28B CC genotype, n (%) 57 (28.4) 29 (29.0)
IL28B non-CC genotype, n (%) 141 (70.1) 67 (67.0)
Baseline HCV (log10 IU/ml),

Mean (SD) | 6.63 (6.74) | 6.54 (6.63)
Fibrosis status, n (%)

FO-F2 147 (73.1) 65 (65.0)

F3 14 (7.0) 13 (13.0)

F4 40 (19.9) 20 (20.0)
Special populations, n (%)

Opiate substitution therapy | 201 (100) | 100 (100)
Treatment history, n (%)

Naive 201 (100) 100 (100)
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EBR/GZR 12 weeks

EBR/GZR 12 weeks

EBR/GZR* 12 weeks

C-SURFERY Immediate Deferred treatment PK treatment NA NA
treatment group group group
N=111 N=113 N=11
Age years,
Mean (SD) | 56.5 (9.1) | 55.2 (10.1) | 58.2 (6.8)
Gender, n (%)
Male 81 (73.0) 80 (70.8) 11 (100)
Female 30 (27.0) 33 (29.2) 0
Race, n (%)
White 55 (49.5) 48 (42.5) 6 (54.5)
Black 50 (45.0) 53 (46.9) 5 (45.5)
Asian 5(4.5) 9(8.0) 0
Other... 1(0.9) 3(2.7) 0
HCV genotype, n (%)
GTla 53 (47.7) 59 (52.2) 10 (90.9)
GT1lb 58 (52.3) 53 (46.9) 1(9.1)
GT1 other 0 1(0.9) 0
IL28B CC genotype, n (%) 30 (27.0) 30 (26.5) 2 (18.2)
IL28B non-CC genotype, n (%) 79 (71.2) 83 (73.5) 9 (81.8)
HCV baseline severity, n (%)
< 800 000 IU/mL 50 (45.0) 47 (41.6) 3(27.3)
> 800 000 IU/mL 61 (55.0) 66 (58.4) 8 (72.7)
Fibrosis status, n (%)
Cirrhotic 7(6.2) 7(6.2) 0
Non-cirrhotic 104 (93.7) 106 (93.8) 11 (100)
FO-F2 76 (68.5) 76 (67.3) 11 (100)
F3 13 (11.7) 15 (13.3) 0
F4 7 (6.3) 7 (6.2) 0
Other 15 (13.5)" 15 (13.3)" 0
Special populations, n (%)
CKD Stage 4 18 (16.2) 22 (19.5) 4 (36.4)
CKD Stage 5 93 (83.8) 91 (80.5) 7 (63.6)
On dialysis 86 (77.5) 87 (77.0) 6 (54.5)
Not on dialysis 25 (22.5) 26 (23.0) 5 (45.5)
Diabetes 38 (34.2) 36 (31.9) 6 (54.5)
No diabetes 73 (65.8) 77 (68.1) 5 (45.5)
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Treatment history, n (%)

Naive

91 (82.0)

88 (77.9)

10 (90.9)

Experienced

20 (18.0)

EBR/GZR 12 weeks

25 (22.1)

EBR/GZR 12 weeks

1(9.1)

EBR/GZR 12 weeks

EBR/GZR 12 weeks

EBR/GZR 12 weeks

C-WORTHY® Arm A3 Arm B3 Arm B5 Arm B9 Arm B13
N=13 N=31 N=29 N=33 N=30

Age,

Mean (SD) | 43.3(13.5) | 53.6 (8.4) | 59.0 (7.8) [ 54.4(9.1) | 43.5 (10.4)
Gender, n (%)

Male 7 (53.8) 16 (51.6) 19 (65.5) 20 (60.6) 24 (80.0)

Female 6 (42.6) 15 (48.4) 10 (34.5) 13 (39.4) 6 (20.0)
Race, n (%)

White 9 (69.2) 27 (87.1) 28 (96.6) 32 (97.0) 24 (80.0)

African American 3(23.1) 2 (6.5) 1(3.4) 1(3.0) 4 (13.3)

Asian 1(7.7) 2 (6.5) NR NR 1(3.3)

Other... NR NR NR NR 1(3.3)
HCV genotype, n (%)

GTla 30 (96.8) 20 (69.0) 19 (57.6) 22 (73.3)

GTib 13 (100) 1(3.2) 7 (24.1) 14 (42.4) 8 (26.7)

GT1 other 2 (6.9)
IL28B CC genotype, n (%) 2 (15.4) 6 (19.4) 10 (34.5) 1(3.0) 8 (26.7)
IL28B non-CC genotype, n (%) 11 (84.6) 25 (80.6) 19 (65.5) 32 (97.0) 22 (73.3)
Baseline HCV (log10 1U/ml),

Mean (SD) 6.45 (6.51) 6.78 (6.83) 6.69 (6.71) 6.85 (6.79) 6.96 (7.22)
Fibrosis status, n (%)

FO-F2 13 (100) 26 (83.9) NR 16 (48.5) 27 (90.0)

F3 NR 5 (16.1) NR 3(9.1) 3(10.0)

F4 NR NR 29 (100) 14 (42.4) NR
Treatment history, n (%)

Naive 13 (100) 31 (100) 29 (100) NR NR

Experienced NR NR NR 33 (100) 30 (100)
Previous virological response, n (%)

Null response | NR | NR | NR | 33(100) | NR
Special populations, n (%)

HIV positive NR NR NR NR 30 (100)
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EBR/GZR SOF+PR
C-EDGE H2H* 12 weeks 12 weeks NA NA NA
N=129 N=126

Age,

Mean (SD) 47.6 (12.4) 48.2 (12.4) - - -

Median (range) 49 (21-68) 49 (22-76) - - -
Gender, n (%)

Male 55 (42.6) 62 (49.2) - - -

Female 74 (57.4) 64 (50.8) - - -
Race, n (%)

White 128 (99.2) 125 (99.2) - - -

Asian 1(0.8) 1(0.8) - - -
HCV genotype, n (%)

GTla 18 (14.0) 17 (13.5) - - -

GT1lb 105 (81.4) 104 (82.5) - - -

GT4 6 (4.7) 5(4.0) - - -
IL28B CC genotype, n (%) 26 (20.2) 26 (20.6) - - -
IL28B non-CC genotype, n (%)** 100 (77.5) 98 (77.8) - - -
HCV baseline severity, n (%)

< 800 000 IU/mL 39 (30.2) 45 (35.7) - - -

> 800 000 IU/mL 90 (69.8) 81 (64.3) - - -
Baseline HCV (log10 1U/ml),

Mean (SD) 6.44 (6.50) 6.46 (6.75) - - -
Fibrosis status, n (%)™ - - -

FO-F2 97 (75.2) 92 (73.0) - - -

F3 9(7.0) 13 (10.3) - - -

F4 22 (17.1) 21 (16.7) - - -
Treatment history, n (%)

Naive 100 (77.5) 91 (72.2) - - -

Experienced 29 (22.5) 35 (27.8) - - -
Previous virological response, n (%)

PEG+RBV Null response 11 (8.5) 14 (11.1) - - -

PEG+RBV Partial response 6 (4.7) 8 (6.3) - - -

PEG+RBV Relapser 12 (9.3) 13 (10.3) - - -

Abbreviation: CKD, chronic kidney disease; DAA, direct acting antiviral; EBR/GZR, grazoprevir/elbasvir; HCV, hepatitis C virus; IFN, interferon;

*Non-randomised treatment group; 'Other category applies to 30 patients assessed by Fibrotest but could not be considered cirrhotic; § One patient n=1/105, did not have data and was considered
as missing for IL28B GT; ' C-SCAPE reported that one patient did not have a documented fibrosis score.; **3 patients in the EBR/GZR arm had IL28B GT data missing, and 2 patients in the
SOF+PR arm had IL28B GT data missing; ' 1 patient in the EBR/GZR treatment arm did not have a fibrosis stage score
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4.6 Quality assessment of the relevant randomised controlled trials

A description of the Cochrane Risk of bias quality assessment tool and risk of bias assessment for all included studies has been presented in

Appendix 6. Table 27 below summarises the quality assessment of RCTs for EBR/GZR trials only.

Table 27. Summary of quality assessment for trials reporting EBR/GZR

C'EgTGAERCO' CEEDGETE | C-EDGETN | C-SCAPE | C-SURFER | C-WORTHY | C-EDGE H2H

Trial MSD CSR MSD CSR MSD CSR MSD CSR MSD CSR MSD CSR MSD CSR
2015 & 2015 % 2015 *° 2015 % 2015 * 2015 * 2016 *

Selecuqn bias (Random sequence Unclear risk Low risk Low risk Low risk Low risk Low risk Low risk
generation)
Selection bias (Allocation Low risk Unclear risk Low risk Unclear risk Low risk Unclear risk Unclear risk
concealment)
Performance bias Low risk High risk Low risk High risk Low risk Unclear risk High risk
Detection bias Low risk High risk Low risk High risk Low risk Unclear risk High risk
Attrition bias Low risk Low risk Low risk High risk Low risk Low risk Low risk
Reporting bias Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Other bias Unclear risk Unclear risk Unclear risk Unclear risk Unclear risk Unclear risk Unclear risk

Risk of Bias instrument, endorsed by the Cochrane Collaboration (Appendix 6).
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4.7 Clinical effectiveness results of the relevant randomised
controlled trials

Below are clinical effectiveness results according to the primary objective (SVR12) for each
of the included EBR/GZR RCTs (n=7) as relevant to the anticipated EMA label and the
context of this submission, i.e. the treatment of patients with chronic HCV GT1a, GT1b, and
GT4 infections treated with EBR/GZR for 12 weeks split according to treatment experience
and cirrhosis stage, where available from the CSR. The post-hoc analysis used to facilitate

NMA and the health economic model reported in section 4.10

C-EDGE TN Study, NCT02105467>°

Primary endpoint

The primary endpoint, SVR12, was reported using the FAS (n=316), and has been
summarised in Table 28. The overall SVR12 rate for GT1, GT4, and GT6 was 94.6% (95%
Cl, 91.5%-96.8%) for patients randomised to the immediate treatment group (n=299/316).
The SVR12 rate for GT1la, GT1b, and GT4 infection, irrespective of treatment experience or
cirrhosis stage is reported in Table 28. The pooled SVR12 for patients with GT1, GT4, and
GT6 infections was 97% (95%CI, 90%-100%) for patients with cirrhosis, and 94% (95%Cl,

90%-97%) in patients without cirrhosis.

Table 28. C-EDGE TN, SVR12 results for patients treated with EBR/GZR for 12 weeks

Treatment outcome Treatment regimen: EBR/GZR 12 weeks
n/N | % | 95% ClI

Primary endpoint

SVR 12* FAS

GT1, GT4, and GT6 299/316 94.6 91.5-96.8"

TN, Cor NC

GT1a, FAS

TN. C or NC 144/157 91.7 86.3-95.5

GT1b, FAS

TN, C or NC 129/131 98.5 94.6-99.8

GT4, FAS

TN, C or NC 18/18 100 81.5-100

Abbreviations. C, cirrhotic; Cl, confidence interval; FAS, full analysis set; EBR/GZR, grazoprevir/elbasvir; NC, non-cirrhotic;
SVR, sustained virologic response; TN, treatment naive;

* LLoQ=lower limit of quantification (HCV RNA is detected but <15 IU/mL);

T One patient was missing baseline IL28B genotype data

" p=<0.001, based on a one-sided exact test for a binomial proportion. A one-sided p-value<0.025 supports a conclusion that
the true SVR12 is >73%.

C-EDGE TE Study NCT02105701%°

Primary endpoint

The primary endpoint, SVR12, was reported using the FAS (n=105). The SVR12 was 92.4%
(n=97/105) 95% CIl 85.5-96.7) p<0.001 compared with the historical control of 58%.
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Presented in Table 29 are the results for the primary endpoint, SVR12 in patients described
as predominantly GT1 (population split: GT1a 58.1%, GT1b 32.4%, and GT4 8.6%) who had

previously failed therapy with PR treatment.

Table 29. C-EDGE TE, SVR12 results for patients treated with EBR/GZR for 12 weeks.

Treatment outcome Treatment regimen: EBR/GZR 12 weeks
n/N | % | 95% CI
Primary endpoint
SVR12, FAS
GT1 (1a, 1b) and GT4 | 97/105 92.4 85.5-96.7 p<0.001*
TE
SVR12 FAS
GT1aTE 55/61 90.2 NR
SVR12 FAS
GT1b TE 34/34 100.0 NR
SVR12 FAS
GT4TE 719 77.8 NR

Abbreviations; Cl, confidence interval; mFAS, modified full analysis set; GT, genotype; EBR/GZR, grazoprevir/elbasvir; PR,
pegylated interferon+ribavirin; SVR, sustained virologic response, TE, treatment experienced

* Based on a one-sided exact test for binomial proportion. A one-sided p-value <0.0125 support a conclusion that the SVR12 is
>58%

C-SCAPE Study NCT01932762%

Primary endpoint

A total of 19 patients were randomised to treatment arm B3, of interest. A total of 6 patients
were excluded from the PP analysis due to protocol violation, this included: mixed GT
infection (n=2), use of prohibited medication (n=2), use of medication outside the protocol
allowance (n=1), and loss to follow up (n=1). The SVR12 for treatment arm B3 was 76.9%
(95% CI, 46.2-95.0%) (n=10/13); however, this included patients with GT5 and GT6
infections, not relevant to this submission. The SVR12 for patients with GT4 infection was
100% (95% ClI, 59.0-100%) (n=7/7).
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Table 30. C-SCAPE, SVR12 results for patients treated with EBR/GZR for 12 weeks
(treatment arm B3)

Treatment regimen: EBR/GZR 12 weeks
Treatment outcome Treatment arm B3

n/N | % | 95% ClI

Primary endpoint

SVR12, PP

Overall GT4, GT5, and
GT6

TN NC

10/13 76.9 46.2-95.0

SVR12 PP
GT4 TN NC 77 100 59.0-100

Abbreviations; Cl, confidence interval EBR/GZR, grazoprevir/elbasvir; GT, genotype; NC, non-cirrhotic; TN, treatment naive;
PP, per protocol population

C-EDGE CO-STAR Study NCT02105688%

Primary endpoint

A total of 301 patients randomised to the immediate (n=201) or deferred treatment arms
(n=100) received EBR/GZR for 12 weeks. The primary endpoint, SVR12, was reported using
the mFAS in the immediate treatment group (n=198).The overall SVR12 rate irrespective of
GT was 95.5% (95% CI; 91.5-97.9) p<0.001, demonstrating a statistically significant
difference compared with the historical control SVR12 rate of 67% and supporting a
conclusion that SVR12 is >67%. The SVR12 rate per genotype is described in Table 31; this
is not split according to cirrhosis stage. It is of note that five patients from the mFAS (n=189)
who achieved a SVR for their primary infection experienced re-infection as assessed by

population sequencing and phylogenetic analysis.

Table 31. C-EDGE CO-STAR, SVR12 results for patients treated with EBR/GZR for 12
weeks (immediate treatment arm)

Treatment regimen: EBR/GZR 12 weeks

Treatment outcome Immediate treatment arm

n/N | % | 95% ClI
Primary endpoint
SVR 12, mFAS
Overall GT1, GT4, and | 189/198 95.5 91.5-97.9 p<0.001
GT6
SVR 12, mFAS*
GT1a overall 146/152 96.1 NR
SVR 12, mFAS*
GT1b overall 28/29 96.6 NR
SVR12, mFAS*
GT 4 overall 11/11 100 NR

Abbreviations. GT, genotype, EBR/GZR, grazoprevir/elbasvir, mFAS, modified full analysis set; SVR, sustained virologic
response;
*efficacy relates to the number of patients achieving SVR12 in respective GT subgroups using the mFAS.
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C-SURFER Study NCT02092350*

Primary endpoint

The primary endpoint, SVR12, was reported using the mFAS (n=116), which combined the
immediate- and intensive PK- treatment groups (Table 32). The SVR12 rate was 99.1%
(95% CI; 95.3-100%, n=115/116) in the combined treatment group, and was statistically
significant compared with the SVR12 45% historical control rate (p<0.001).

Table 32. C-SURFER, SVR12 results for patients treated with EBR/GZR for 12 weeks

Treatment regimen: EBR/GZR 12 weeks
Treatment outcome GT1 population overall

n/N | % | 95% ClI

Primary endpoint

SVR 12*, mFAS 115/116 99.1 95.3-100
TN or TE, C or NC

Abbreviations. C, cirrhotic; FAS, full analysis set; mFAS, modified full analysis set; NC, non-cirrhotic; TE, treatment
experienced; TE, treatment naive
*LLoQ=lower limit of quantification (HCV RNA is detected but <15 |U/mL)

C-WORTHY Study NCT01717326°

Primary endpoint

A total of 136 patients were randomised to the treatment arms of interest, and received
EBR/GZR for 12 weeks. The primary endpoint, SVR12, was reported using the PP

population as defined in section 4.4.1. The results are summarised in Table 33.

SVR12 was 100% (95% CI 73.5-100%) and 96.8% (95% CI 83.3-99.9%) in treatment arms
A3 and B3, respectively (Table 33). All patients in treatment arm A3 reported GT1lb
infections, and one patient from treatment arm B3 had GT1b infection and achieved SVR12.
Of the 30 patients in treatment arm B3 with GTla infection, 96.7% (n=29/30) achieved
SVR12. The CSR reports that the pooled (treatment arm A3 and B3) SVR12 rate was 97.7%
(n=42/43) in the PP population; this represents GT1 infection overall for patients described

as treatment naive non-cirrhotic.

In treatment arm B13, HCV/HIV co-infected patients, SVR12 was 92.9% (95% CI 76.5-
99.1%) (n=26/28) in the primary PP population. In treatment arm B5, TN C patients, SVR12
was 96.6% (95% CI 82.2-99.9%) (n=28/29). Treatment arm B9 reported SVR12 at 90.9%
(95% CI 75.7-98.1%) (n=30/33) in hard-to-cure patients defined as TE prior null responders

(prior PR treatment) of which ~40% were cirrhotic.
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Table 33. C-WORTHY, SVR12 results for patients treated with EBR/GZR for 12 weeks.

Treatment regimen: EBR/GZR (12 weeks)

Treatment arm GT1 patients overall

n/N | % | 95% CI*
Primary endpoint SVR 12 per protocol population
A3
TN, NC, GT1b 12/12 100 73.5-100
B3’
TN, NC, GT1a 30/31 96.8 83.3-99.9
B5
TN, C, GT1a or GT1b 28/29 96.6 82.2-99.9
B9
TE, Cor NC, GTlaor GT1b | 3933 90.9 /5.7-98.1
B13
HIV co-infected only 26/28 92.9 76.5-99.1
TN, NC, GTla or GT1b

Abbreviations. C, cirrhotic; ClI, confidence interval; GT, genotype; EBR/GZR, grazoprevir/elbasvir; NC, non-cirrhotic; SVR,
sustained virologic response; TE, treatment experienced; TN, treatment naive

*Clopper-Pearson method

TOne treatment-naive, non-cirrhotic, mono-infected patient with HCV genotype 1b was allocated to the B3 regimen for genotype
la patients.

C-EDGE H2H Study NCT02358044°%

Primary endpoint

A total of 255 patients were randomised to EBR/GZR or SOF+PR for 12 weeks. The primary
endpoint, SVR12, was reported using the FAS population as defined in section 4.4.1. The
results summarised in Table 34 are irrespective of GT; SVR12 was 99.2% (n=128/129) and
90.5% (n=114/126) for the EBR/GZR and SOF+PR treatment arms, respectively. The
estimated adjusted difference between the two treatment groups was 8.8% (95% Cl, 3.6%-
15.3%). As the lower bound of the one-sided one-sample exact test was greater than -10%,
the non-inferiority of EBR/GZR compared with SOF+PR was established. As stated within
the CSR, the superiority (secondary objective) of EBR/GZR compared with SOF+PR was
also established (not reported here). The authors commented that the efficacy estimates for
EBR/GZR and SOF+PR were comparable among GTla infected patients, whereas the
observed efficacy of EBR/GZR was higher than SOF+PR in patients with GT1b infection;

these values are summarised in Table 34.
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Table 34. C-EDGE H2H, SVR12 results for patients treated with EBR/GZR or SOF+PR
for 12 weeks.

Primary endpoint SVR 12 per protocol population

Adjusted
difference in P value'
% (95%CI)*

Treatment arm Unadjusted
0,
N & difference in %

EBR/GZR, 12 weeks
GT1l and GT4 128/129 99.2
FAS population

SOF+PR, 12 weeks
GTland 4 114/126 90.5
FAS population

8.7 8.8 (3.6-15.3) | <0.001

EBR/GZR, 12 weeks
GT1la 18/18 100
FAS population

SOF+PR, 12 weeks
GTla 17/17 100
FAS population

0.0 (-18.0-18.9) | NA NA

EBR/GZR, 12 weeks
GT1lb 104/105 99
FAS population

SOF+PR, 12 weeks 8.7(3.2-16.0) | NA NA

GT1lb 94/104 90.4
FAS population

EBR/GZR, 12 weeks
GT4 6/6 100
FAS population

SOF+PR, 12 weeks 40 (-10.9-78.1) | NA NA

GT4 3/5 60
FAS population

Abbreviations. FAS, full analysis set, EBR/GZR, grazoprevir/elbasvir; SOF+PR, sofosbuvir/peg-IFN+RBV; SVR, sustained
virologic response

*Based on stratified Miettinen & Nurminen method adjusted for genotype (1a vs. non-1a) and fibrosis stage (cirrhotic vs. non-
cirrhotic)

"The lower bound of 95% CI will be compared to pre-specified non-inferiority margin, -10% to evaluate non-inferiority

4.8 Subgroup analysis

MSD is presenting post-hoc analysis of the included CSRs to support the NMA and health

economic model as previously described.

4.9 Meta-analysis

As C-EDGE H2H was the only head-to-head trial featuring EBR/GZR, a traditional pairwise
meta-analysis was not carried out. However, in an evidence network where both direct and
indirect evidence exists, it is informative to perform a meta-analysis of the relative treatment
effects based on only the direct evidence before performing the NMA where direct and
indirect evidence is combined. Although such analyses can be performed by repeatedly
performing traditional pairwise meta-analysis for each direct comparison, a more efficient
approach is the use of independent-means models where pooled estimates for all direct

comparisons are simultaneously obtained’®. The findings of a synthesis of direct evidence
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will improve the understanding of the findings of the NMA where direct and indirect evidence

are combined.

4.10 Indirect and mixed treatment comparisons

4.10.1 Search strateqy

Please see section 4.1-4.16 for full details relating to SLR methodology. The SLR search

methodology is identical for both EBR/GZR and comparator technologies.

4.10.2 Details of treatments

As per the final scope all relevant comparators have been included in the NMA. The
analyses are presented according to current NICE recommendations, i.e. intervention split
by GT, prior treatment experience, and cirrhosis status. The comparators of relevance to the
decision problem are:
e GT1la/GTlb: LDV/SOF, SOF+PR, PR, 3D (OMB +PAR/r+DAS) +/- RBV, and
DCV+SOF.
e GT4: LDV/SOF, SOF+PR, PR, 2D (OMB+PAR/r), and DCV+PR.

4.10.3 Criteria used in trial selection

As per section 4.1.3 trial selection was decided according to hierarchical exclusion criteria
(Table 20). Included trials were then reviewed for comparators that have been
recommended by NICE. Publications related to these trials were then checked to see
whether they contained information on outcomes for subgroups of interest e.g. GTla,
treatment-naive, without cirrhosis. In the absence of specific subgroup information,
assumptions were made to facilitate to comparisons with trials with data available. As
reported in Figure 1, 120 citations representing 109 clinical trials were identified; of which, 70
citations were excluded (69 clinical trials). This meant that 50 citations representing 40
clinical trials were included in the NMA (inclusive of EBR/GZR). A list of included/excluded

citations can be found in Appendix 3.

4.10.4 Summary of trials

Trials included within the NMA of SVR are presented in Table 35 and Table 36. Trials
included within the NMA of safety outcomes can be found in Table 37. Please note that data
for the outcomes of interest for EBR/GZR were provided by MSD in the form of post-hoc
analysis. All GT1 (GT1la or GT1b) or GT4 patients from the included EBR/GZR CSRs were
considered in the post-hoc analyses; no additional inclusion/exclusion criteria were

implemented during the post/hoc analyses’.
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4.10.5 Trials identified in search strategy

Trials included in the NMA were those that met the criteria outlined in section 4.1.3 and also

presented data for a relevant comparator within a subgroup of interest. From the 40 trials

included within the NMA, these were grouped by primary intervention giving 8 for EBR/GZR,
5 for SMV+PR, 5 for SOF+PR, 8 for OMB/PAR/r+DAS+/-RBV, 1 for OMB/PAR/r+RBV, 9 for
LDV/SOF, 2 for SOF+DCV, 1 for DCV+PR, finally 1 for TVR+PR that was included to
increase the robustness of the network. Most trials were included in both the analysis of SVR
and safety, with the exception of ATOMIC, Al444040, ERADICATE, and LONESTAR which
only featured in the safety analysis, and ALLY-2 which was only analysed for SVR"®,

Table 35. GT1a/GT1b trials of included interventions for the NMA of SVRs

Genotype la

Treatment-naive

Treatment experienced

Cirrhosis No cirrhosis Cirrhosis No cirrhosis
Comparator Trials Trials Trials Trials
59
C-EDGE TN, C- CE;'DEGDSEOT_N G .
EDCE CO- INFECTION™, C- | c-EDGE TE®, c- | SEDGETE", C-
73 INFECTION", C- 1a 14 SURFER", C-
EBR/GZR 1-12 SURFER™ C. SURFER", C- SURFER", C- WORTHY®
WORTHY® ¢ WORTHY®, C- WORTHY®* PNOTTH
EDGE co-sTAR® | EPCELO-
STAR®, PNO77
68 ADVANCE™,
PR 1-48 ggggéeg PILLAR', QUEST- | PROMISE"’ PROMISE"’
1% QUEST-2%
PNO77%, 64
SOE+PR 1-12 Pearl;yan etal., Rodriguez-Torres Pearlgmn etal., PN0783 , Pol et al.,
2015 ot al. 20157 2015 2015
SMV+PR 1-12, PR | QUEST-1%, PILLAR", QUEST- 7 77
13-24 QUEST-ZGQ 168 QUEST_ZGQ PROMISE PROMISE

OMB+PAR/r+DAS+
R 1-12

OMB+PAR/r+DAS+
R 1-24

LDV/SOF 1-8

LDV/SOF 1-12

DCV+SOF 1-12

TURQUOISE-II #

ION-1%/, Lim et al.,
201588, Mizokami
et al., 2015%°,
SYNERGY®

ION-3%°

MALACHITE-I*",
PEARL-IV#,
SAPPHIRE-I #

ALLY-2%

TURQUOISE-II®®

Genotype 1b

ELECTRON, ION-
2% Limetal.,

201588, Mizokami
et al., 2015%°

MALACHITE-II®,
SAPPHIRE-II #

ION-2", Lim et al.,
201588, Mizokami
et al., 2015%°,
SYNERGY®*

ALLY-2%

Treatment-naive Treatment experienced
Cirrhosis No cirrhosis Cirrhosis No cirrhosis
Comparator Trials Trials Trials Trials
C-EDGE TN*, C- | C-EDGE TN, C- 60
EDGE CO- EDGE CO- C-EDGE TE®, c- | SEDGETE", C-
EBR/GZR1-12" INFECTION™®, C- | INFECTION™, C- | WORTHY®, SURFER" , C-
WORTHY®, C- SURFERY C- PNO77% ;V@F;;HY ’
EDGE CO- WORTHY®, C-
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STAR™, PNO77** | EDGE CO-
STAR® PNO77%
68 ADVANCE"™,

PR 1-48 ggggiw PILLAR™, QUEST- | PROMISE"’ PROMISE"’

1% QUEST-2%

PNO77%, 64
SOF+PR 1-12 PNO77% Rodriguez-Torres | PNO77% 58110513 , Poletal,

etal., 2015"°
SMV+PR 1-12, PR | QUEST-1%, PILLAR™, QUEST- 77 77
13.24 QUEST-2" 1% QUEST-2” PROMISE PROMISE
g'\{'i";PAR/ DAS* | TURQUOISE- I TURQUOISE-II®®
OMB+PAR/r+DAS MALACHITE-I° %
1-12 PEARL-III* PEARLAI
LDV/SOF 1-8 ION-3%

LDV/SOF 1-12

2015%, Mizokami
et al., 2015%°,
SYNERGY®®

DCV+SOF 1-12

ION-1%, Lim et al.

ELECTRON ¥/,
ION-2%, Lim et al.,
2015%, Mizokami
et al., 2015%°

ION-2 **, Lim et
al., 2015%,
Mizokami et al.,
2015%,
SYNERGY® %

ALLY-2%

Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR.

Table 36: GT4 trials of included interventions for the NMA of SVRs

Genotype 4
Treatment-naive Treatment experienced
Cirrhosis No cirrhosis Cirrhosis No cirrhosis
Comparator Trials Trials Trials Trials
C-EDGE TN>, C- | C-EDGE TN, C- B R
3 | EDGE CO- EDGE CO- C-EDGE TE®, C-EDGE TE®,
EBR/GZR1-12 INFECTION", INFECTION", C- PNO77% PNO77%
PNO77% SCAPE®, PNO77%
PR 1-48 COMMAND-4% COMMAND-4% COMMAND-4% COMMAND-4%
NEUTRINO™, Pearlman et al
SOF+PR 1-12 Pearlman et al., 20157 PN07734
2015, PNO77% :
?I\RA\SE 1-12, RESTORE '® RESTORE® RESTORE® RESTORE®
ihsz+PAR/r+R PEARL-|10L 102 PEARL-|10% 102
g_)_l\élf+PAR/r+R PEARL-|10L 102 PEARL-|10% 102
LDV/SOF 1-8

LDV/SOF 1-12

DCV+SOF 1-12

DCV+PR 1-24

ION-1°/, Lim et al.,
2015%, Mizokami
et al., 2015%°,
SYNERGY?*®

ELECTRON
2% Limetal.,

2015%, Mizokami et
al., 2015%°

, ION-

04

ION-27", Lim et al.,
2015%, Mizokami
et al., 2015%°,
SYNERGY??

ALLY-2%
COMMAND-4

Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR.
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Table 37. GT1/GT4 trials of included intervention for the NMA of safety outcomes

Genotype 1 Genotype 4
Cirrhosis No cirrhosis Cirrhosis No cirrhosis
Comparator Trials Trials Trials Trials
EBR/GZR1-12 C-EDGE TN>, C- | C-EDGE TN>, C-
EDGE TE®, C- EDGE TE®, C- C-EDGE TN*®, C-
EDGE CO- EDGE CO- C-EDGE TN*, C- | EDGE TE®, C-
INFECTION™, C- | INFECTION™, C- | EDGE TE®, C- EDGE CO-
SURFERY, C- SURFERY, C- EDGE CO- INFECTION", C-
WORTHY®, C- WORTHY®, C- INFECTION" SCAPE %,
EDGE CO- EDGE CO- PNO77%
STAR®, PNO77* | STAR®, PNO77*
PR 1-48 PROMISE",
QUEST-1%, PILLAR™® COMMAND-4% COMMAND-4%
QUEST-2%
SOF+PR 1-12 ATOMIC™, Pol et
Pearlrpsan et al.,64 al., 2015%, Pearl;yan et al.ﬁ,4
2015 "8, PNO77 PNO775 2015, PNO77
SMV+PR 1-12, PR PROMISE "/,
13-24 QUEST-1%, PILLAR " RESTORE ' RESTORE'®
QUEST-2%
OMB+PAR/r 1-12 MALACHITE-I*",
PEARL-II®,
PEARL-III%,
PEARL-IV®

OMB+PAR/r+DAS+R
1-12

TURQUOISE-II*®

OMB+PAR/r+DAS+R
1-24

TURQUOISE-II*

OMB+PAR/r+R 1-12

OMB+PAR/r+R 1-24

LDV/SOF 1-8

LDV/SOF 1-12

ELECTRON”,
ION-1%", ION-2%,
Lim et al., 2015%,
LONESTAR™,
Mizokami et al.,
2015%,
SYNERGY®®?

DCV+SOF 1-12

DCV+PR 1-24

Abbreviations.

DCV, daclatasvir;

MALACHITE-I*",
MALACHITE-II*,
PEARL-II%,
PEARL-

1% PEARL-IV®?,
SAPPHIRE-I,®
SAPPHIRE-II®

ION-3%°,
LONESTAR'

PEARL-I'"" 1%

ERADICATE %,
ION-3%,
LONESTAR™®,
SYNERGY®*

DAS, dasabuvir;

Al444040%

EBR,

paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR
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Mizokami et al.,
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SYNERGY?*

PEARL-|'%" 102

ERADICATE®,
ION-3°%¢,
LONESTAR™®,
SYNERGY®

Al444040%

COMMAND-4

COMMAND-4"

elbasvir;

GZR, grazoprevir;

LDV,

ledipasvir; PAR/r,
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4.10.6 Rationale for choice of outcome measure chosen

The NMA was designed to provide comparative estimates for EBR/GZR vs. other
interventions currently recommended by NICE for patients with HCV for the following

outcomes:

1. SVR, defined as the proportion of patients with HCV RNA less than the lower limit of
guantification either 12 or 24 weeks after completion of treatment

2. Discontinuation related to AEs (DAE), defined as the proportion of patients who
permanently discontinue all study drugs prior to completion of treatment

3. Overall AEs (OAE), defined as the proportion of patients experiencing any type of AE
up to 30 days post treatment

4. Anaemia, nausea, neutropenia, pruritus, and rash, defined for each outcome as the
proportion of patients experiencing an event up to 30 days post treatment.

a. Thrombocytopenia was included in the SLR; however, it was not possible to
carry out an NMA for thrombocytopenia due to a lack of data from a PR

control arm.

These outcomes were selected on the basis that they are the most important influences on
clinical decision making®. They are also consistent with the outcomes included within

previous submissions in this clinical area.

4.10.7 Populations in the included trials

The NMA of SVR was carried out across 12 different subgroups, each representing a
different GT or sub-GT, prior treatment history, and cirrhosis status. The choice of these
differentiating characteristics was based on their potential for effect modification, even with
the all-DAA regimens®. The choice of these subgroups was also informed by the final scope
received by NICE, facilitating the comparison of EBR/GZR to relevant treatments. For safety
outcomes, rates tend to not be influenced by viral or host factors, and the main consideration
for choice of therapy is likelihood of achieving an SVR®. In contrast, treatment factors are
associated with higher rates of AE, for example decreases in haemoglobin are more
common in regimens which contain RBV*. To allow as much data as possible to be included
within the analysis while also accounting for differences in treatment combinations, safety

outcomes were analysed according to only GT and cirrhosis status.

Data matching these specific subgroups were used wherever available, although this was
not possible in all circumstances. Details of the various assumptions that were made for

missing data can be found in Section 4.10.8.
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4.10.8 Apparent or potential differences in patient populations between the trials

As discussed above, the NMA was conducted on groups with clearly defined characteristics.
In all but a handful of included trials, these groups were a subgroup within the population of
the trial or arm overall. This meant it was not possible to accurately compare the patient
characteristics across these specific subgroups, as information was generally only presented
at the arm level. Nonetheless, patient characteristics of included arms were plotted to check
for any extreme outliers that might be removed as part of a sensitivity analysis. Details of
these sensitivity analyses are included in Section 4.10.15.

Due to subgroup information not being presented in all trials, a number of assumptions had
to be made to allow for comparisons to be made.

In GT1, no trials including PR 1-48, SMV+PR 1-12, PR 13-24, or LDV/SOF 1-12 presented
SVR data differentiated by sub-GT and cirrhosis status. Therefore, the data for the latter
subgroup was used, based on the assumption that it was likely to be a more important effect
modifier for these treatments than sub-GT. It is acknowledged that for the SMV+PR 1-12
and PR13-24, SVR estimates include GTla patients with the Q80k polymorphism, the
presence of which has been shown to significantly reduce SVRs associated with SMV
treatment. Although these patients are not likely to receive this regimen in clinical practice,
and therefore the SVR estimates likely to be lower than expected, they were retained to

maintain consistency with the assumptions for other comparators.

In the analysis of safety outcomes, there were no trials of PR 1-48 or SMV+PR 1-12, PR 13-
48 conducted exclusively in cirrhotic patients; therefore, effect estimates were use from
combined cirrhotic and non-cirrhotic populations. Similarly, there were no trials of DCV+SOF
1-12 conducted entirely in non-cirrhotic populations, so a combined population set was used.
One trial of LDV/SOF 1-12 (ELECTRON) was carried out in patients with cirrhosis only;
however, this was made up of just 10 patients. Thus, to limit the effect of bias, due to small

patient numbers, combined populations (cirrhotic and non-cirrhotic) were used.

Due to a lack of efficacy and safety data in GT4 patients, data from GT1 patients was used
for SOF+PR 1-12, LDV/SOF 1-12 and DCV+SOF 1-12 treatment regimens, as the efficacy
and safety of both treatment regimens is assumed to be equivalent. For DCV+PR 1-24, no
trials report a treatment-experienced population; therefore, a conservative approach was
taken by using data from treatment-naive patients. Finally, the OMB+PAR/r+R 1-24 regimen
has not been evaluated in patients with GT4 in a clinical trial. The marketing authorisation for
this regimen is based on data for OMB+PAR/r 1-24 in genotype 1b patients, so the same
data was used to inform the analysis of both SVR and safety outcomes. Finally, the only trial
of SMV+PR 1-12, PR 13-48 in genotype 4 patients (RESTORE) was carried out in both
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patients with and without cirrhosis, therefore this combined population was used for the

comparisons.

4.10.9; 4.10.10; 4.10.11 Methods, outcomes, baseline characteristics, risk of bias

A brief summary of the characteristics of all included trials, as well as patient characteristics
at baseline in relevant treatment arms, are presented in Appendix 9. The validity of individual
trials was assessed using the Risk of Bias instrument endorsed by the Cochrane
Collaboration. The results of these assessments are also presented in Appendix 6.

4.10.12 Methods of analysis and presentation of results

The large number of non-comparative trials included within this evidence base necessitated
the use of a novel approach to NMA. Two techniques were implemented to measure

treatment comparisons across trials:

e Naive comparisons: for all interventions, pooled proportions were calculated. All pairs
of interventions were then compared using basic statistical methods (e.g., 2x2
contingency tables and Normal test for difference), which assumes that treatments
are independent.

e NMA with imputed control arms: for each non-comparative trial, an imputed PR
control arm was created, estimated from the PR arms of comparative trials. A
connected network of evidence was thus developed where the non-comparative trials

connect through their imputed PR arms allowing NMA to be performed.

In order for imputed control arms to be utilised, this method assumes that trials are relatively
similar within subgroups. As discussed in Section 4.10.8, the NMA were performed on highly
restricted specific subgroups, therefore it is reasonable to assume that the similarity
condition for NMA holds i.e. balance in the distribution of effect modifiers between studies
comparing different interventions. In situations where there were no comparative trials for a
particular subgroup, and consequently no data with which to create imputed controls, it was
not possible to perform an NMA. For these subgroups, only naive comparisons are

presented. More details on both analytical approaches can be found below.

Naive comparisons

All study arms pertaining to a given regimen were combined to obtain pooled proportions,
where the numerator is the sum of events and the denominator is the sum of the number of
patients. To allow the use of a Normal approximation for the data’s underlying distribution,

standard errors were calculated using a continuity correction if any studies had a pooled
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proportion of 0 or 1, i.e., 0.5 was added to all cell frequencies of studies with a zero cell
count. A Normal distribution assumption was then used to calculate 95% confidence
intervals (Cls) and truncated at O and 1. Pooled proportions were compared between all
regimens as relative risks (proportiona/proportiong). Again, if a pooled proportion was equal
to 1, the 95% CI of the relative risk (RR) was adjusted using a treatment arm continuity
correction, which adjusts zero cells relative to the number of patients in the two groups. This
method does not account for any trial or patient characteristics, assumes that treatments are
independent, and has no means of assessing within or between-trial variability. This is the
least robust method of comparing treatments across trials.

Network meta-analysis

The evidence base for HCV treatment regimens includes non-comparative trials, particularly
for the newer, all-DAA regimens, which poses a challenge when conducting comparative
efficacy and safety analyses. Robust analysis techniques, such as NMA, typically require a
means of controlling for between trial heterogeneity, which is the true variation in treatment
effects caused by systematic differences in known and unknown study-design and patient
related effect modifiers across studies. This can be accomplished by trial or patient

characteristic adjustment and/or the presence of a connected network of evidence.

NMA is typically approached in a step-wise fashion. The first step is to conduct traditional
pairwise meta-analysis for each direct comparison. Next, the feasibility of NMA is
determined, which includes the assessment of the distribution of study and patient
characteristics that may affect treatment effects across direct comparisons of the evidence
network, and determining the existence of a connected network of evidence. Outlying trial
characteristics are identified from plots of each characteristic across studies, within and
between direct comparisons. Next, NMA is performed. Lastly, sensitivity analysis is
conducted if there are trials with outlying characteristics that may potentially bias results.
This can be checked and accounted for by conducting the NMA excluding these outlying

trials from the evidence network or by adjustment using meta-regression.

The use of traditional NMA hinges on two conditions. The first is consistency of direct and
indirect evidence within closed loops. The second is that the network must be connected.
The second condition is not met in this evidence base for multiple comparators. For
example, LDV/SOF and DCV+SOF have not been featured in any head-to-head trials, and
only OMB+PAR/r+DAS + R 1-12 of the 3D/2D regimens has been compared directly with

another comparator (TVR).

In order to include non-comparative trials in the NMA, imputed control arms were

implemented. This approach has been presented at the 2015 International Society for
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Pharmacoecomics and Outcomes Research (ISPOR) conference in Milan'®®, and has been
used by the Canadian Agency for Drugs and Technologies in Health (CADTH) in their
therapeutic review of treatment for HCV**” as well as the World Health Organization (WHO)

in the evidence synthesis used to inform their 2016 HCV treatment guidelines™®.

Historically PR has been the main control used in comparative trials, though one of the
included OMB/PAR/r+DAS trials used TVR+PR. The PR control arms within included trials
were therefore used as the basis for this imputation. For a given subgroup and outcome, the
range of outcome response in the PR arms in comparative trials was ascertained. The
pooled average value for SVR, discontinuation, and AEs rates were calculated and used to
impute a PR arm for the non-comparative trials, which can be viewed as akin to mean
imputation. Trials with PR arms that did not include a comparator of interest were included in
circumstances either where it was not possible to create a network or where they allowed for

additional direct comparisons within an existing network.

In creating the imputed control arms, the sample sizes in each non-comparative trial arm
were reduced to avoid artificially increasing precision. For example, in a two arm trial in
which the imputed arm is a third arm, the sample size from each observed arm are reduced
by a third and the imputed arm is set to the same size as the reduced arms. The number of
cases is reduced by the same factor so as to conserve the probability of the event. This
adjustment ensures that estimation intervals do not become narrower based on the addition

of data that were never observed.

The NMAs were performed in the Bayesian framework. Both fixed and random effects
models were run, with results presented as relative risks (RRs). RRs were selected over
odds ratios as they were expected to be more stable as well as being more readily

interpretable.

4.10.13 Programming language

The parameters of the different models were estimated using a Markov Chain Monte Carlo
(MCMC) method implemented in the OpenBUGS software package. A first series of
iterations from the OpenBUGS sampler was discarded following 50,000 iterations ‘burn-in’,
and the inferences were based on an additional 50,000 iterations using two chains. All
analyses were performed using R version 3.2.2 (http://www.r-project.org/) and OpenBugs
version 3.2.3 (OpenBUGS Project Management Group). Programming language has been

provided in Appendix 7.
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4.10.14: 4.10.15; 4.10.16 Results of analysis and results of statistical assessment of

heterogeneity

Sustained Virologic Response

GT1la: Treatment naive, without cirrhosis

For patients who are GT1a, TN, and NC, the pooled SVR for EBR/GZR 1-12 is 96.72% (95%
Cl 95.04, 98.40). Similar pooled SVRs were observed for the other IFN-free regimens. In the

both the naive comparisons and NMA, no statistically meaningful differences were observed
between EBR/GZR 1-12 and the other all-DAA regimens.

Table 38. NMA SVR results for therapies for GT1a TN NC patients

Network meta-

Number Pooled SVR Naive comparison analysis (random
Comparison of % (95% Relative risk (95% effects)
patients confidence confidence . )
(arms) interval) interval) Relative risk (95%
credible interval)
96.72 (95.04,
EBRIGZR 1-12vs. | 481(6) | oo 400 - -
PR 1-48 649 (4) 4512.3%(46.16, 1.90 (1.76,2.06) | 1.86 (1.70, 2.03)
SMV+PR 1-12, PR 13- 81.76 (78.50,
R e 5373 | a503) 116 (1.11,1.21) | 1.20 (1.09, 1.42)
SOF+PR 1-12 31(2) %6630()90'34' 1.01(0.92,1.11) | 1.05(0.95, 1.46)
LDV/SOF 1-8 171 (1) gé.g%(sg.ls, 1.02(0.97,1.07) | 1.01(0.95, 1.16)
OMB+PAR/I+DASR 96.10 (94.39,
o 4913) | g7g)) 0.99 (0.96,1.02) | 0.98 (0.93, 1.03)
DCV+SOF 1-12 60 (1) 286680()92'12’ 0.98(0.93 1.03) | 0.98(0.93 1.13)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral

response.

GTla: Treatment naive, with cirrhosis

For patients with GT1a, who are TN and C, the pooled SVR for EBR/GZR 1-12 was 96.23%
(95% CI 92.15, 100.00). The only regimen with a higher pooled SVR was LDV/SOF 1-12
(97.15% [95% CIl 91.65, 100.00]). In the both the naive comparisons and NMA, no

statistically meaningful differences were observed between EBR/GZR 1-12 and the other all-

DAA regimens.
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Table 39. NMA SVR results for therapies for GT1 TN C patients

Network meta-

Number Pooled SVR Naive comparison analysis (random
Comparison of % (95% Relative risk (95% effects)
patients confidence confidence . .
) : Relative risk (95%
(arms) interval) interval) el
credible interval)
96.23 (92.15,
EBR/GZR 1-12 vs. 104 (5) 100.00)
PR 1-48 32 (2) gg'gg’)(”ﬁ& 277 (1.71,4.48) | 2.68 (2.00, 3.80)
SMV+PR 1-12, PR 13- 60.51 (46.72,
o or PR 1348 48 (2) 74.31) 1.58 (1.25, 1.99) 1.50 (1.06, 3.90)
SOF+PR 1-12 10 (1) ?8'88&?521’ 1.19(0.87,1.63) | 1.18 (0.96, 7.19)
LDV/SOF 1-12 59 (4) %blgo()gl'%' 0.99 (0.92, 1.05) 1.00 (0.92, 1.11)
OMB+PAR/I+DAS+R 92.86 (86.11,
Lo 56 (1) 20.60) 1.03 (0.94, 1.12) 1.04 (0.94, 1.78)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral

response.

GTla: Treatment experienced, without cirrhosis

For patients who are GTla, TE, and NC, the pooled SVR for EBR/GZR 1-12 was 92.65%
(95% CI 85.59, 99.72). LDV/SOF 1-12, OMB+PAR/r+DAS+RBV 1-12, and DCV+SOF 1-12
reported higher pooled SVR than EBR/GZR 1-12 (98.26% [95% CI 96.45, 100.00], 96.58%
[95% CI 93.88, 99.28], and 100.00% [95% CI 29.10, 100.00], respectively). Of note, data for
DCV+SOF 1-12 comprised one trial with 20 patients. In the naive comparison, the difference
between EBR/GZR 1-12 and DCV+SOF 1-12 was statistically significant (RR 0.92 [95% CI

0.86, 0.99]), but no statistically meaningful differences were observed in the NMA versus the

other all-DAA regimens.

Table 40. NMA SVR results for therapies for GT1a TE NC patients

Network meta-

Number Pooled SVR Naive comparison analysis (random
Comparison of % (95% Relative risk (95% effects)
patients confidence confidence . :
) ; Relative risk (95%
(arms) interval) interval) el
credible interval)
92.65 (85.59,
EBR/GZR 1-12 vs. 62 (4) 99.72) -
PR 1-48 113 (1) 23'88)(29'10’ 2.42(1.89,3.09) | 2.28 (1.68, 2.95)
SMV+PR 1-12, PR 13- 80.09 (74.71,
o1 or PR 1345 211 (1) 85.48) 1.15 (1.04, 1.27) 1.13 (0.87, 2.55)
SOF+PR 1-12 69 (2) 23.33)00.44, 1.15 (1.00, 1.33) 1.12 (0.86, 2.17)
LDV/SOF 1-12 254 (4) 23628(396'45’ 0.96 (0.89, 1.03) 0.96 (0.76, 1.04)
OMB+PAR/r+DAS+R | 192 (2) 96.58 (93.88, 0.95 (0.88, 1.03) 0.96 (0.76, 1.07)

MSD STA: Elbasvir-grazoprevir for treating chronic hepatitis C

Page 133 of 328




1-12 99.28)

DCV+SOF 1-12 20 (1) 188'88)(29'10’ 0.92 (0.86,0.99) | 0.97 (0.77, 1.37)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral
response.

GT1a: Treatment experienced, with cirrhosis

For patients who are GTla, TE, and C, the pooled SVR for EBR/GZR 1-12 was 91.14%
(95% Cl 81.32, 100.00). Both the interferon-free regimens LDV/SOF 1-12 and
OMB+PAR/r+DAS+RBV 1-24 reported higher pooled SVRs than EBR/GZR 1-12 (98.48%
[95% CI 94.64, 100.00] and 95.38% [95% CI 90.28, 100.00], respectively). In the both the
naive comparisons and NMA, no statistically meaningful differences were observed between
EBR/GZR 1-12 and the other all-DAA regimens.

Table 41. NMA SVR results for therapies for GT1a TE C patients

Naive comparison Network meta-
Number of Pooled SVR _ -p analysis (random
(arms) interval) conriaence Relative risk (95%
interval) X .
credible interval)
91.14 (81.32,
EBR/GZR 1-12 vs. | 34 (3) 100.00)
PR 1-48 19 (1) 26.32 (6.52, 46.12) 3.46 (1.62, 7.41) 4.03 (2.23, 6.79)
SMV+PR 1-12, PR
13-24 or PR 13-48 39 (1) 74.36 (60.65, 88.06) | 1.23 (0.99, 1.52) 1.30 (0.79, 17.76)
SOF+PR 1-12 14 (1) 71.43 (47.76, 95.09) | 1.28 (0.90, 1.81) 1.33 (0.77, 26.22)
LDV/SOF 1-12 77 (4) (‘23643&)94'64’ 0.99 (0.87, 1.12) 0.99 (0.63, 1.22)
OMB+PAR/r+DAS 95.38 (90.28,
‘R 124 65 (1) 100.00) 0.96 (0.85, 1.08) 1.00 (0.66, 3.14)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral
response.

GT1b: Treatment naive, without cirrhosis

For patients who are GT1b, TN, and NC, the pooled SVR for EBR/GZR 1-12 was 98.27%
(95% CI 96.59, 99.94). The only regimens with a higher pooled SVR were OMB+PAR/r+DAS
1-12 (98.84% [95% CI 97.62, 100.00]) and DCV+SOF 1-12 (100.00 [95% CI 46.16, 100.00]).
In the naive comparison, the difference between EBR/GZR 1-12 and DCV+SOF 1-12 was
statistically significant (RR 0.97 [95% CI 0.95, 0.99]), but no statistically meaningful

differences were observed in the NMA versus the other all-DAA regimens.
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Table 42. NMA SVR results for therapies for GT1b TN NC

Naive comparison Network meta-
Number of Pooled SVR _ -p analysis (random
(arms) interval) conriaence Relative risk (95%
interval) X :
credible interval)
EBR/GZR 1-12 vs. | 272 (6) 98.27 (96.59, 99.94)
PR 1-48 649 (4) 49.96 (46.16, 53.77) | 1.95 (1.80, 2.11) | 1.92 (1.67, 2.25)
SMV+PR 1-12, PR
1394 o1 PR 13.48 | 537 G) 81.76 (78.50, 85.03) | 1.19 (1.14, 1.24) | 1.24 (1.11, 1.53)
SOF+PR 1-12 64 (2) 23'0780()92'29’ 1.00 (0.95, 1.05) 1.00 (0.97, 1.09)
LDV/SOF 1-8 43 (1) 28'0630()93'17’ 0.99 (0.94, 1.05) 1.02 (0.97, 1.27)
OMB+PAR/r+DAS 98.84 (97.62,
1o 292 (2) 100.00) 0.98 (0.96,1.01) | 0.99 (0.96, 1.02)
DCV+SOF 1-12 | 12 (1) 188'88)(46'16' 0.97 (0.95,0.99) | 1.00 (0.97, 1.50)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral

response

GT1b: Treatment naive, with cirrhosis

For patients who are GT1b, TN, and C, the pooled SVR for EBR/GZR 1-12 was 100.00%
(95% CI
OMB+PAR/r+DAS+RBV 1-12 (100.00% [95% CI 96.83, 100.00]). In the both the naive

comparisons and NMA, no statistically meaningful differences were observed between

17.68, 100.00). The only regimen with a comparable pooled SVR was

EBR/GZR 1-12 and the other all-DAA regimens.

Table 43. NMA SVR results for therapies for GT1b TN C

Nai Network meta-
ave analysis
Number of Pooled SVR comparison (random effects)
Comparison patients | o4 (95% confidence | Relative risk (95% o
(arms) interval) confidence Relative risk
; (95% credible
interval) .
interval)
100.00 (17.68,
EBR/GZR 1-12 vs. | 78 (6) 100.00)
PR 1-48 32(2) 34.00 (17.68, 50.31) | 2.86 (1.79, 4.58) 2.89 (2.11, 4.25)
SMV+PR 1-12, PR
13-24 or PR 13-48 48 (2) 60.51 (46.72, 74.31) | 1.65 (1.31, 2.07) 1.58 (1.06, 5.45)
SOF+PR 1-12 12 (1) 2366856'03’ 1.09 (0.92, 1.29) 1.09 (0.99, 4.37)
LDV/SOF 1-12 59 (4) ?(7)61(530(;31'65’ 1.03(0.99,1.09) | 1.01 (0.96, 1.16)
OMB+PAR/r+DAS 100.00 (96.83,
+R 1-12 22 (1) 100.00) 1.00 (0.95, 1.05) 1.01 (0.97, 1.62)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral

response.
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GT1b: Treatment experienced, without cirrhosis

For patients who are GT1b, TE, and NC, the pooled SVR for EBR/GZR 1-12 was 99.12%
(95% CI 95.12, 100.00).
OMB+PAR/r+DAS 1-12 (100.00% [95% CI 29.10, 100.00]) and DCV+SOF 1-12 (100.00%
[95% 95.12, 100.00]). In the both the naive comparisons and NMA, no statistically
the other all-DAA

The only regimens with a higher pooled SVR were

meaningful differences were observed between EBR/GZR 1-12 and

regimens.

Table 44. NMA SVR results for therapies for GT1b, TE NC patients

Naive Network meta-
Number of Pooled SVR comparison analysis (random
Comparison patients | o (95% confidence | Relative risk (95% effects)
(arms) interval) confidence Relative risk (95%
interval) credible interval)
EBR/GZR 1-12 99.12 (95.12,
VS. 63 (4) 100.00)
PR 1-48 113 (1) 38.05 (29.10, 47.00) | 2.54 (2.00, 3.23) 2.58 (2.04, 3.32)

SMV+PR 1-12, PR

e a2 PR | 211 (1) 80.09 (74.71, 85.48) | 1.21 (1.12, 1.31) | 1.22 (0.98, 5.25)
SOF+PR 1-12 36 (2) 84.68 (73.04, 96.32) | 1.16 (1.00, 1.35) | 1.16 (0.97, 3.37)
LDV/SOF 1-12 | 254 (4) 51336230(36'45’ 1.01(0.96,1.06) | 1.00 (0.89, 1.09)
OMB+PAR/I+DA 100.00 (29.10,

e 01 (1) 100°00) 0.97 (0.93,1.01) | 0.99 (0.89, 1.21)
DCV+SOF 1-12 | 8 (1) 188'88)(95'12' 0.97 (0.93,1.01) | 1.00 (0.90, 1.79)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral
response.

GT1b: Treatment experienced, with cirrhosis

For patients who are GT1b, TE, and C, the pooled SVR for EBR/GZR 1-12 was 100.00%
(95% CI 6.52, 100.00). Similar pooled SVRs were observed for the other interferon-free
regimens: 98.48% (95% CIl 94.64, 100.00) for LDV/SOF 1-12 and 97.83% (95% CI 93.61,
100.00) for OMB+PAR/r+DAS+RBV 1-12. In the naive comparison, the difference between
EBR/GZR 1-12 and LDV/SOF 1-12 was statistically significant (RR 1.08 [95% CI 1.02,

1.16]), but no statistically meaningful differences were observed in the NMA versus the other

all-DAA regimens.

Table 45. NMA SVR results for therapies for GT1b TN C patients

Naive Network meta-
Numfber Pooled SVR comparison analysis (random
. o
Comparison patients | % (95% confidence Relative risk effects)
(arms) interval) (95% confidence | Relative risk (95%
interval) credible interval)

MSD STA: Elbasvir-grazoprevir for treating chronic hepatitis C Page 136 of 328




Naive Network meta-

Number Pooled SVR comparison analysis (random
i of - B effects)
Comparison patients | % (95% confidence Relative risk
interval 95% confidence Relative risk (95%
(arms)
interval) credible interval)
EBR/GZR 1-12 vs. | 16 (3) 100.00 (6.52, 100.00)
PR 1-48 19 (1) 26.32 (6.52, 46.12) 3.53(1.74, 7.13) 3.58 (2.10, 6.13)
SMV+PR 1-12, PR
13-24 or PR 13-48 39 (1) 74.36 (60.65, 88.06) 1.34 (1.12, 1.60) 1.27 (0.84, 17.95)
SOF+PR 1-12 8 (1) 50.00 (15.35, 84.65) 1.92 (1.00, 3.69) 1.60 (0.93, 55.93)
LDV/SOF 1-12 77 (4) 98.48 (94.64, 100.00) | 1.08 (1.02, 1.16) 1.00 (0.70, 1.20)
S_)lg/llB_;;AR/HDAS 46 (1) 97.83 (93.61, 100.00) | 1.02 (0.98, 1.07) 1.02 (0.75, 4.08)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral
response.

GT14: Treatment naive, without cirrhosis

For patients who are GT4, TN, and NC, the pooled SVR for EBR/GZR 1-12 was 96.97%
(95% CI 91.54, 100.00). The only regimen with a higher pooled SVR was OMB+PAR/r+RBV
1-12 (100.00% [95% CI 23.93, 100.00]). In the naive comparison, the difference between
EBR/GZR 1-12 and OMB+PAR/r+RBV 1-12 was statistically significant (RR 0.93 [95% CI

0.86, 1.00]), but no statistically meaningful differences were observed in the NMA versus the

other all-DAA regimens.

Table 46. NMA SVR results for therapies for GT4 TN NC patients

; Network meta-
Nalve analysis
Number of Pooled SVR comparison (random effects)
Comparison patients % (95% confidence | Relative risk (95% A
(arms) interval) confidence Relative risk
; (95% credible
interval) .
interval)
96.97 (91.54,
EBR/GZR 1-12 vs. | 54 (4) 100.00)
PR 1-48 38 (1) 39.47 (23.93, 55.01) | 2.35 (1.57, 3.50) 2.36 (1.57, 3.65)
SMV+PR 1-12, PR
13-24 or PR 13-48 32 (1) 84.38 (71.79, 96.96) | 1.10 (0.93, 1.30) 1.09 (0.84, 29.18)
OMB+PAR/r+R 1- 100.00 (23.93,
12 42 (1) 100.00) 0.93 (0.86, 1.00) 1.00 (0.79, 4.62)
DCV+PR 1-24 or
DCV+PR 1-24, PR | 69 (1) 71.01 (60.31, 81.72) | 1.30 (1.10, 1.54) 1.35 (0.90, 59.42)
25-48

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral
response.

GT4: Treatment naive, with cirrhosis
For patients who are GT4, TN, and C, the pooled SVR for EBR/GZR 1-12 was 100.00%
(95% CI 0.00, 100.00). Similar pooled SVRs were observed for LDV/SOF 1-12 (97.15%
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[95% CI 91.65, 100.00]) and OMB+PAR/r+RBV 1-24 (97.87% [95% CI 93.75, 100.00]). In
the both the naive comparisons and NMA, no statistically meaningful differences were
observed between EBR/GZR 1-12 and the other all-DAA regimens.

Table 47. NMA SVR results for therapies for GT 4 TN C patients

Naive Network meta-
Number of Pooled SVR comparison analysis
] . Relati isk (random effects)
Comparison patients % (95% confidence elative s o
(arms) interval) (95% Relative risk
confidence (95% credible
interval) interval)
EBR/GZR 1-12 vs. 6 (2) 100.00 (0.00, 100.00)
3.14 (0.80,
PR 1-48 4 (1) 25.00 (0.00, 67.43) 12.34) 5.26 (2.11, 9.85)
SMV+PR 1-12, PR
13-24 or PR 13-48 3(1) 66.67 (13.32,100.00) | 1.43(0.71,2.88) | 1.23(0.55, 82.71)
SOF+PR 1-12 74 (3) 83.77 (75.45, 92.09) 1.21(1.09,1.34) | 1.11(0.50, 2.17)
LDV/SOF 1-12 59 (4) 97.15 (91.65, 100.00) | 1.03 (0.99, 1.08) | 1.00 (0.44, 1.21)
OMB+PAR/r+R 1-24 | 47 (1) 97.87 (93.75, 100.00) | 1.02 (0.98, 1.06) | 1.02 (0.49, 3.23)
DCV+PR 1-24 or
DCV+PR 1-24, PR 9(1) 77.78 (50.62, 100.00) | 1.26 (0.91, 1.75) | 1.25(0.57, 18.75)

25-48

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral

response.

GT4: Treatment experienced, without cirrhosis

For patients who are GT4, TE, and NC, the pooled SVR for EBR/GZR 1-12 was 100.00%
(95% CI 29.10, 100.00). Two regimens reported the same pooled SVR: OMB+PAR/r+RBV
1-12 (100.00% [95% CI 74.30, 100.00]) and DCV+SOF 1-12 (100.00% [95% CI 49.42,
100.00]). In the naive comparison, the difference between EBR/GZR 1-12 and LDV/SOF 1-
12 was statistically significant (RR 1.04 [95% CI 1.02, 1.07]), but no statistically meaningful

differences were observed in the NMA versus the other all-DAA regimens.

Table 48. NMA SVR results for therapies for GT4 TE NC patients

Naive comparison Network meta-
Numfber Pooled SVR _ -p analysis (random
Comparison o % (95% confidence Relative risk (95% effects)
patients . confidence R
(arms) interval) interval) Relative risk (95%
credible interval)
EBR/GZR 1-12vs. |5 (2) 100.00 (29.10, 100.00)
PR 1-48 113 (1) | 38.05(29.10, 47.00) | 2.59 (2.06, 3.27) 2.59 (0.91, 3.94)
SMV+PR 1-12, PR
1394 0r PR 1248 | 44(1) | 63.64(49.42,77.85) | 1.55(1.25, 1.93) 1.43 (0.55, 26.21)
LDV/SOF 1-12 254 (4) | 98.26 (96.45, 100.00) | 1.04 (1.02, 1.07) 1.00 (0.38, 1.14)
OMB+PAR/+R 1-12 | 49 (1) | 100.00 (74.30, 100.00) | 1.00 (0.88, 1.13) | 1.00 (0.39, 1.87)
DCV+PR 1-24 or
DOVPR 1.4 PR | 69(D) | 71.01(60.31,81.72) | 1.40(1.21,162) 1.34 (0.55, 22.38)
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25-48

DCV+SOF 1-12 28(1) | 100.00 (49.42, 100.00) | 1.00 (0.85, 1.18) | 1.00 (0.40, 2.11)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviations. DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral
response.

GT4: Treatment experienced, with cirrhosis

For patients who are GT4, TE, and C, the pooled SVR for EBR/GZR 1-12 was 66.67% (95%
Cl 28.95, 100.00). The highest pooled SVRs were observed for LDV/SOF 1-12 (98.48%
[95% CI 94.64, 100.00]) and OMB+PAR/r+RBV 1-24 (96.15% [95% CI 90.93, 100.00]). In
the both the naive comparisons and NMA, no statistically meaningful differences were
observed between EBR/GZR 1-12 and the other all-DAA regimens.

Table 49. NMA SVR results for therapies for GT4 TE C patients

. Network meta-
Naive . analysis
Number of | Pooled SVR comparison (random effects)
Comparison patients % (95% confidence | Relative risk (95% o
(arms) . . Relative risk
interval) confidence ;
. (95% credible
interval) )
interval)
66.67 (28.95,

EBR/GZR 1-12vs. | 6 (1) 100.00)
PR 1-48 19 (1) 26.32 (6.52, 46.12) 2.53 (0.99, 6.49) 2.47 (0.06, 5.67)
SMV+PR 1-12, PR
13-24 or PR 13-48 28 (1) 46.43 (27.96, 64.90) | 1.44 (0.72, 2.87) 1.45 (0.04, 30.13)
SOF+PR 1-12 22 (2) 64.61 (45.07, 84.15) | 1.05 (0.55, 2.00) 0.96 (0.03, 6.40)
LDV/SOF 1-12 77 (4) 2364%)94'64' 0.72 (0.41, 1.28) 0.65 (0.02, 1.09)
OMB+PAR/r+R 1- 96.15 (90.93,
o 52 (1) 100.00) 0.69 (0.39, 1.22) 0.68 (0.02, 2.03)
DCV+PR 1-24 or
DCV+PR 1-24, PR | 9 (1) 77.78 (50.62, 0.86 (0.44, 1.67) 0.70 (0.02, 3.10)
o5 48 100.00)

Note: Values in bold represent those that are statistically meaningful (i.e. the confidence or credible interval does not include
1.00). Abbreviation: DCV, daclatasvir; DAS, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; PAR/r,
paritaprevir/ritonavir; PR, peginterferon and ribavirin; R, ribavirin; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained viral
response

Full details of all the efficacy results can be found in Appendix 10.

Safety Outcomes

GT1: Without cirrhosis

EBR/GZR had a better safety profile across all outcomes compared to regimens containing
Peg-IFN and/or RBV (PR 1-48, SMV+PR 1-12, PR 13-24, SOF+PR, and
OMB+PAR/r+DAS+R 1-12). In the NMA, statistically meaningful differences were observed
for OAE (all PR containing regimens), DAE (PR 1-48, SMV+PR 1-12, PR 13-24), aneamia
(all Peg IFN and/or RBV containing regimens), nausea (PR 1-48, SMV+PR 1-12, PR 13-24,
and OMB/PAR/r+DAS+R 1-12), neutropenia (all PR containing regimens), pruritus (all Peg

MSD STA: Elbasvir-grazoprevir for treating chronic hepatitis C Page 139 of 328




IFN and/or RBV containing regimens), and rash (all Peg IFN and/or RBV containing
regimens). For the all-DAA regimens, the only statistically meaningful differences were
between EBR/GZR and OMB/PAR/r+DAS 1-12, with RRs of 0.01 (95% Crl 0.00, 0.03) for
neutropenia and 0.39 (95% Crl 0.18, 0.85) for pruritus.

GT1: With cirrhosis
A similar pattern to the one seen in patients without cirrhosis was observed for patients with

cirrhosis, with outcomes for EBR/GZR being superior to the regimens named in the previous
section plus OMB/PAR/r+DAS+R 1-24. In the NMA, statistically meaningful differences were
observed for OAE (all PR containing regimens), DAE (PR 1-48, SOF+PR 1-12, PR),
aneamia (all Peg IFN and/or RBV containing regimens), nausea (all PR containing
regimens), neutropenia (all Peg IFN and/or RBV containing regimens except SOF+PR 1-12),
pruritus (PR 1-48, SMV+PR 1-12, PR 13-24), and rash (all Peg IFN and/or RBV containing
regimens except SOF+PR 1-12). No statistically meaningful differences with LDV/SOF 1-12,
the only other all-DAA regimen, were observed.

GT4: Without cirrhosis

Data for GT4 was much more limited than for GT1, with no NMA possible for OAE, nausea,

and rash. For the outcomes (DAE, aneamia, neutropenia and pruritus) where an NMA was
run, statistically meaningful differences were observed between EBR/GZR and PR 1-48 in all
four. The only other statistically meaningful difference was between rates of pruritus with
EBR/GZR and DCV+PR (RR 0.01 [95% Crl 0.00, 0.18]).

GT4: With cirrhosis

No NMA were possible for OAE, nausea, and rash. The only statistical meaningful difference

that was observed in the NMAs of the other four outcomes was between rates of pruritus
with EBR/GZR and PR 1-48 (RR 0.03 [95% Crl 0.00, 0.95]).

Full details of all the safety results can be found in Appendix 10.

Summary of results

The NMA revealed no significant differences between SVR with EBR/GZR and the other all-
DAA regimens (LDV/SOF, OMB+PAR/r + DAS + RBV, and DCV+SOF) in any of the
subgroups that were investigated. Furthermore, with the exception of patients who are GT4,
TE, and without cirrhosis, most of the RRs were close to 1 (ranging from 0.96 to 1.04). Of
note, the NMA results show large Crl for SOF+PR and SMV +PR in cirrhotic patients; this is
most likely due to the small number of patients assessed. Compared to the point estimates

of the naive comparisons, the NMA results were generally closer to 1. However, the results
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of both analyses were broadly consistent, especially for the all-DAA regimens. In the safety
analysis, EBR/GZR generally had lower rates of AE than regimens containing Peg IFN
and/or RBV in patients with GT1, regardless of cirrhosis status. For GT4, fewer meaningful

differences were observed.

4.10.17 Justification for the choice of random or fixed effects model

For both fixed and random effects models, the goodness-of-fit of model predictions to the
observed data was measured by calculating the posterior mean residual deviance, and
subsequently the deviance information criterion (DIC) was obtained which provides a
measure of the trade-off between model fit and parsimony (the fixed effect model being the
most parsimonious). The model with the better trade-off between fit and parsimony has a
lower DIC. A difference in DIC of about 3 points can be considered meaningful. Since model
fit is not a proxy for the plausibility of model assumptions, a lower DIC was not a sufficient
reason alone to select fixed or random effects models. As a result, the random effects model
was selected, despite fixed effects having the smaller DIC in most subgroups (ranging from
1.7 to 0.6 points lower), as it provided both a more realistic set of assumptions as well as

more conservative estimates of the differences between treatments.

4.10.18: 4.10.19 Relevance of trials and heterogeneity between results of pairwise
comparisons

Baseline characteristics were generally well balanced across trials, with the exception of
Rodriguez-Torres et al., 2015"° (Latino/Hispanic population), Lim et al., 2015% (Asian
population), Mizokami et al., 2015% (Asian population), SYNERGY (Black/African American
population), C-SURFER (CKD patients) **, C-EDGE TN>® (Asian population in GT1b and 4,
TN, with or without cirrhosis), C-EDGE CO-STAR® (Black/African American in GT1b, TN,
with cirrhosis), C-EDGE TE® (Asian population in GT1b, TE, with cirrhosis). Sensitivity

analyses with these trials excluded were consistent with the overall results.

There was a high degree of consistency between the direct evidence included with the
analysis and the results of the NMA. Plots of direct versus indirect estimates are presented

in Appendix 11.
4.11 Non-randomised and non-controlled evidence

4.11.1 Non-randomised evidence

C-EDGE COINFECTION was identified via electronic database searches as described in
section 4.1. This trial enrolled 218 patients with HCV/HIV co-infection, all of which received
EBR (50mg)/GZR (100mg) for 12 weeks as single tablet FDC™.
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Table 50. Included non-randomised clinical trials

C-EDGE CO-INFECTION"
NCT02105662
PNO61

Primary objective
e Evaluate the efficacy of EBR/GZR by the proportion of patients

Objective achieving SVR12 defined as HCV RNA <LLOQ (TDu or TND)
¢ Evaluate the safety and tolerability EBR/GZR
Population e TN; GT1a, 1b, and 4; cirrhotic and non-cirrhotic patients

Intervention

Intervention
e EBR (50mQg)/GZR (100mg) 12 weeks

Comparator
o NA

Justification for
inclusion

e Study reports patients enrolled from UK centres (NICE reference
case). However, it is not expected that geographical location would
impact on the treatment duration or treatment outcome of patients
with confirmed GT1a, 1b, and or 4 infections that satisfy the
inclusion/exclusion criteria of the included RCTSs.

e Study reports a HIV co-infected population. As described in section
3.6, EASL guidelines do not differentiate treatment outcomes or
treatment regimen in those patients with HCV HIV co-infection, and
therefore are relevant to this decision problem.

e Study reports GT4 infected patients. Due to a paucity of GT4 data
the decision was made to include these patients so as to provide a
robust effect estimate.

Abbreviations. GT, genotype; EBR/GZR, grazoprevir/elbasvir; HCV, hepatitis C virus; IU, international units; LLOQ, lower limit

of quantification; RNA, ribonucleic acid; SVR, sustained virologic response; TDu, target detected unquantifiable; TN, treatment

naive; TND, target not detected;

4.11.2 Trials excluded from further discussion

Not applicable.

4.11.3 Summary of Non-RCT Study methodology

Table 51. C-EDGE CO-INFECTION summary of methodology

Trial Name, C-EDGE CO-INFECTION™
NCT number NCT02105662
This study was conducted at 37 study centres in the following countries:
Location USA, Australia, Canada, Denmark, France, Germany, Israel, Spain, and the
UK.
Phase Il open-label clinical trial
Designed to enrol ~200 patients, all to be HIV co-infected and TN to
Trial design all HCV therapy including DAAs. Enrolment was managed to ensure

that ~20% of patients had compensated cirrhosis.
All patients to receive 12 weeks EBR/GZR, with 24 weeks follow-up,
once dosing was complete.

Key inclusion criteria, include but was not limited to:

Eligibility criteria
for participants

Aged 218 year and provide written consent
HCV RNA (= 10,000 IU/mL in peripheral blood) at the time of
screening
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Trial Name,
NCT number

C-EDGE CO-INFECTION"™
NCT02105662

have documented chronic HCV GT1, GT4, GT6 (with no evidence of
non typeable or mixed genotype) infection:

have liver disease staging assessment as follows:

A liver biopsy performed prior to Day 1 of this study showing
cirrhosis (F4)

Fibroscan performed within 12 calendar months of Day 1 of this
study showing cirrhosis with result >12.5 kPa

A FibroSure® (Fibrotest®) performed during Screening with a score
of >0.75 and an aspartate aminotransferase (AST): platelet ratio
index (APRI) of >2 . APRI formula: AST+lab upper limit of normal
(ULN) for AST x 100+platelet count+100 (APRI calculation to be
provided by the central laboratory.)

be HIV-1 infected, documented by any licensed rapid HIV test or HIV
enzyme or chemiluminescence immunoassay (E/CIA) test kit at any
time prior to study entry and confirmed by a licensed Western blot or
a second antibody test by a method other than the initial rapid HIV
and/or E/CIA, or by HIV-1 p24 antigen, or plasma HIV-1 RNA viral
load

currently, are naive to treatment with any antiretroviral therapy or be
on HIV Antiretroviral Therapy (ART) for at least 8 weeks prior to
study entry using a dual NRTI backbone of tenofovir or abacavir and
either emtricitabine or lamivudine PLUS Raltegravir Dose
modifications or changes in drugs during the 4 weeks prior to study
entry are not permitted. Patients not on ART should have no plans to
initiate therapy through at least Follow-up Week 4 of this study.
Patients on ART should plan to remain on the same therapy through
at least Follow-up Week 4 of this study.

CD4+ T-cell count > 200 cells/mm3 at screening (for patients
currently on stable ART); CD4+ T-cell count >500 cells/mm3 at
screening (for patients who are naive to treatment with ART).

Have documented undetectable plasma HIV-1 RNA at screening
and at least 8 weeks prior to screening. For patients not on ART,
HIV RNA must be <50,000 copies/mL.

Major exclusion criteria included but were not limited to:

is co-infected with hepatitis B virus

has evidence of decompensated liver disease

has cirrhosis and liver imaging within 6 months of Day 1 showing
evidence of hepatocellular carcinoma (HCC) or is under evaluation
for HCC

has a clinically-relevant drug or alcohol abuse within 12 months of
screening

For patients with HIV, history of opportunistic infection in the
preceding 6 months prior to screening

Full details relating to inclusion and exclusion criteria are reported in section

9.3.1 and 9.3.2 of the C-EDGE COINFECTION CSR.

Settings and
locations where
the data were
collected

Patients were treated in the hospital setting at 37 study centres.

Trial drugs (the
interventions for
each group with
sufficient details to
allow replication,
including how and
when they were

EBR/GZR 12 weeks administered once daily
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Trial Name,
NCT number

C-EDGE CO-INFECTION"™
NCT02105662

administered)

Intervention(s) (n=)
and comparator(s)

(n=)

Permitted and
disallowed
concomitant
medication

This study was non-comparative

The list of prohibited medications includes but was not limited to: known
hepatotoxic drugs, herbal supplements, CYP3A/P-gp inducers, OATP
inhibitors, HIV medications listed, HMG-CoA etc. please see 9.4.6 of the C-
EDGE COINFECTION CSR.

Primary outcomes
(including scoring
methods and
timings of
assessments)

e To evaluate the efficacy of EBR in combination with GZR as
assessed by the proportion of patients achieving SVR12, defined as
HCV RNA <LLOQ (either TD[u] or TND) 12 weeks after the end of all
study therapy.

e Primary hypothesis states that EBR/GZR will be superior to a historic
control SVR12 rate of 70%.

e HCV RNA was to be measured at Day 1, every two weeks through to
treatment week 12, and then at follow-up weeks 4, 8, 12 and 24.

e To evaluate the safety and tolerability of EBR in combination with
GZR

e Review of AE and SAE occurred at screening, days 1 and 7, every
two weeks through to treatment week 12, and then at follow-up
weeks 4, 8, 12 and 24.

Secondary/tertiary
outcomes
(including scoring
methods and

Secondary objectives
o Evaluate the efficacy of EBR in combination with GZR as assessed
by the proportion of patients achieving SVR24, defined as HCV RNA
<LLOQ (either TD(u) or TND) 24 weeks after the end of all study
therapy.

o This endpoint is not included in the current CSR as time
point has not yet been reached by all patients. This will be
summarised in a future report, date to be confirmed.

Other objectives
o Evaluate the efficacy of EBR/GZR by the proportion of patients
achieving undetectable (TND) HCV RNA and HCV RNA <LLOQ at
Weeks 2, 4, 12, and Follow-Up Week 4 (SVR4).
e Describe patient-reported outcomes related to HRQoL, fatigue, and
work productivity/activity impairment before, during, and after
treatment with EBR/EBR. (not currently available in CSR)

timings of e Evaluate the emergence of viral resistance associated variants
assessments) (RAVS) to EBR/GZR
e Evaluate the pharmacokinetics (PK) of EBR/GZR (not available in
current CSR)
e Explore the relationship between genetic variation and patient
response to the treatment
e Evaluate the proportion of patients who develop HIV-1 virologic
failure confirmed on two consecutive tests at least 2 weeks apart, in
patients compliant with their HIV ARV therapies during protocol
therapy.
e Evaluate the effect of the study regimen on CD4+ T-cell counts
The secondary and explorative objectives described above have not been
considered within this submission and are reported for completeness only.
Pre-planned
su bgroups Not Appllcable
Additional To address the decision problem, data from this study were re-analysed in a
information

post-hoc analysis to consider the following patients populations only:
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Trial Name,
NCT number

C-EDGE CO-INFECTION"™
NCT02105662

GTlaTNC
GT1la TN NC
GT1bTNC
GT1b TN NC
GT4TNC
GT4 TN NC

Therefore, two patients one with GT6 and one with GT1-other infection were
excluded from these analyses.

Abbreviations. AE, adverse event; ART, anti-retro viral therapy; CSR, clinical study report; DAA, direct acting antiviral; GT,
genotype; EBR/GZR, grazoprevir/elbasvir;, HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HIV, human
immunodeficiency virus; LLoQ, lower limit of quantification; PK, pharmacokinetic; RAV, resistance associated variants; SAE,
serious adverse event; SVR, sustained virologic response; TND, target not detected

4.11.4 Statistical analysis of the non-randomised evidence

Table 52. C-EDGE CO-INFECTION summary of statistical methodology

Trial number (acronym)

C-EDGE CO-INFECTION"™
NCT02105662

Primary analysis population

Primary efficacy endpoint
e FAS population, this includes all randomised patients who
received at least one dose of study medication
Primary safety endpoint
e APaT, this included all patients who received at least one
dose of study treatment.
¢ Inthe context of this study the FAS and the APaT are
identical by definition

Sample size

e Estimated that 200 patients needed, and assuming a true
response rate of 85%, the study had 90% power to
demonstrate that the SVR12 rate is superior to a historical
reference rate of 70% at an overall one-sided 2.5% alpha-
level.

e Using the planned ~200 patients, if a specific AE is not
observed among the 200 patients in the study, the
probability is 97.5% that the underlying percentage of
patients with that AE is <1.83%.

Statistical methods

Primary efficacy endpoint
e Wald test was planned to be conducted at the time the
protocol was written. However, only a small number of
patients failed to achieve SVR12. As a result, the
asymptotic method might produce unreliable inferences.
Instead, the two-sided one-sample exact test was used to
test the null hypothesis, and the Clopper-Pearson method
was used to construct the 95% confidence intervals for the
SVR12 rate.
Primary safety endpoint
e The Clopper-Pearson method was used to construct the
95% confidence intervals for the safety analysis

Missing data

Primary efficacy endpoint
e Missing = Failure

Primary efficacy endpoint
e DAO: that is any missing values were excluded from the
analysis.

Abbreviations. APaT, all patients as treated; DAO, data as observed; FAS, full analysis set; SVR, sustained virological

response
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4.11.5 Participant flow in non-randomised studies

Table 53 C-EDGE COINFECTION patient baseline characteristics

C-EDGE COINFECTION™
Characteristic EBR/GZR, 12 weeks
N=218

Age,

Mean (SD) 48.7 (8.9)

Median (range) 49 (21-71)
Gender, n (%)

Male 183 (83.9)

Female 35(16.1)
Race, n (%)

White 167 (76.6)

African American 38 (17.4)

Asian 6 (2.8)

Other... 7 (3.2)
HCV genotype, n (%)

GT1 overall NA

GTla 144 (66.1)

GT1lb 44 (20.2)

GT1 other 1(0.5)

GT4 28 (12.8)

GT5 NA

GT6 NA
IL28B CC genotype, n (%) 77 (35.3)
IL28B non-CC genotype, n (%) 141 (64.7)
HCV baseline severity, n (%)

<800 000 IU/mL NR

> 800 000 IU/mL NR
Baseline HCV (log10 IU/ml),

Mean (SD) 6.31 (6.37)
Fibrosis status, n (%)

FO-F2 160 (73.4)

F3 23 (10.6)

F4 35 (16.1)
Special populations, n (%)

HIV positive | 218 (100)
Treatment history, n (%)

Naive | 218 (100)

Abbreviation: GT, genotype; EBR/GZR, grazoprevir/elbasvir; HCV, hepatitis C virus; HIV, human immunodeficiency virus; NA,
not applicable; NR, not reported; SD, standard deviation
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Table 54 C-EDGE CO-INFECTION patient disposition

C-EDGE CO-INFECTION"™
NCT02105662

e 261 patients were screened for inclusion, of which 43
were not enrolled in the study.

e Atotal of 218 patients were included and received study
medication

e 217 patients completed study medication, as 1 patient

Patient disposition discontinued due to protocol deviation

e 216 patients completed protocol specified study visits
during treatment and through 12 weeks of follow-up; two
patients were lost to follow-up

e No patient discontinued related to AE

e No patient discontinued due to a lack of efficacy

Abbreviation: AE, adverse event

4.11.6 -4.11.9 Quality assessment of the relevant non-randomised and non-controlled

clinical trials

Due to the availability of the manufacturer CSR, C-EDGE CO-INFECTION was also
assessed using the Cochrane risk of bias assessment tool (RCTs). This decision
was based on the inclusion of multiple single arm studies into the NMA and allowed
for a conservative, but consistent, review of the evidence base. This is presented

below.

Table 55. C-EDGE CO-INFECTION™ quality assessment

Type of bias Re\j/lljzv;ﬁlétnhtors Support for judgment

Selection bias (Ra.ndom High risk Non-randomized study

sequence generation)

Selection bias

(Allocation High risk Non-randomized study

concealment)

Performance bias High risk Open-label

Detection bias High risk Open-label
The full analysis set, consisting of all patients who

Attrition bias Low risk received at least one dose of study treatment, was used
as the primary population for efficacy analyses.

Reporting bias Low risk Pre-specified outcomes are reported

Other bias Unclear risk Funding by Merck Sharp & Dohme Corp.

4.11.10-4.11.12 Clinical effectiveness result of the relevant non-randomised and non-

controlled evidence

C-EDGE COINFECTION™
The primary endpoint, SVR12, reported in the FAS population was 95% (95% CI; 91.2-97.5)
p<0.001 irrespective of GT or cirrhosis stage (Table 56). The SVR12 rate observed supports

the hypothesis, that the true SVR12 rate is >70% as per the historical control. The CSR also
reported the breakdown of SVR 12 for GT1a (n=136/144, 94.4%), GT1b (n=42/44, 95.5%),
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and GT4 (n=27/28, 96.4%). However, these results are not split according to cirrhosis stage

and were not pre-specified in the primary objective.

Table 56 Summary of clinical effectiveness results for non-randomised studies

Treatment outcome Treatment regimen: EBR/GZR 12 weeks
n/N | % | 95% Clt
Primary endpoint
SVR 12, FAS
GTla, GT1b, GTlother, 207/218 95 91.2-97.5. p<0.001*

GT4, and GT6 overall

Abbreviations. FAS, full analysis set, EBR/GZR, grazoprevir/elbasvir; GT, genotype
"Based on Clopper-Pearson method
*Based on a one sided exact test for a binomial proportion. A one sided p-value <0.025 supports that the true SVR12 is >70%

412 Adverse reactions

4.12.2 Adverse reactions reported in RCTs listed in section 4.2

C-EDGE TN Study, NCT02105467°>°

The authors of the CSR reported that EBR/GZR was generally well tolerated with a similar
safety profile in both cirrhotic and non-cirrhotic patients. Overall, AEs occurred in 67.4%
(n=213/316) and 68.6% (n=72/105) at a frequency of 25% in patients in the immediate and
placebo group, respectively. Drug related AEs, as determined by the investigator, occurred
in 36.1% (n=114/316) and 39% (n=41/105) of patients in the active and placebo group,
respectively; with a difference of -2.9% (95% CI, -13.7 to 7.5). The most commonly reported
AEs were headache (16.5%), fatigue (15.5%), and nausea (8.9%); this was comparable in
both the immediate and placebo treatment group. Serious AEs during treatment and within
the first 14 follow-up days were reported in 2.8% (n=9/316) and 2.9% (n=3/105) of patients in
the active and placebo groups, respectively; none of which were considered to be study drug
related. Two deaths in the immediate treatment group were observed, but not considered
study drug related. In total four patients discontinued therapy. Three of the four patients were
randomised to the immediate treatment arm and discontinued treatment due to elevated
transaminase to >5x ULN (n=2), and palpitations/anxiety (n=1). A single patient randomised
to the placebo group discontinued related to a rash on day two of therapy; see Appendix 5

for a tabulated summary of AEs.

C-EDGE TE Study NCT02105701%°

The authors of the CSR reported that EBR/GZR was generally well tolerated. The most
commonly reported AE’s across the ftrial were fatigue (23.1%), headache (19.8%), and
nausea (11.0%) occurring at a similar frequency across treatment arms, and the majority of

AEs were reported as either mild or moderate in severity. Not presented, but of note is that
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regimens containing RBV were more poorly tolerated than non-RBV regimens. Serious AEs
during treatment and within the first 14 follow-up days were reported in 3.8% (n=4/105) of
patients, none of which were considered study drug related. No patient died during the
study, but one patient died after the 14 day follow-up period due to cancer. One patient
discontinued study therapy related to severe ascites; however, this was not considered to be

study drug related.

In those patients with HCV/HIV co-infection there was no significant impact on CD3+/CD4+
cell counts, and no patient reported HIV-1 virological failure. The safety profile of HCV/HIV
co-infected patients was similar to that in HCV mono-infected patients.

C-SCAPE Study NCT01932762°

The administration of EBR/GZR was generally well tolerated. Overall the most common AEs
occurring at a frequency of >10% in the treatment arm of interest were: headache (26.3%),
asthenia (21.1%), fatigue (15.8%), diarrhoea (15.8%), and insomnia (10.5%) (This is
summarised in Appendix 5). The authors commented that the large number of events
observed is most likely due to the small sample size (n=19). Of note, no patient reported a
SAE or study drug related SAE. A single patient reported increased alanine- and aspartate-

aminotransferase and discontinued study therapy, this AE was resolved.

C-EDGE CO-STAR Study NCT02105688°%

The administration of EBR/GZR in patients in receipt of OST was generally well-tolerated,
and the incidence of AE was generally similar between the immediate and deferred
(placebo) treatment arms. The most commonly reported AEs, reported in more than 10% of
patients, with similar frequency across treatment arms were; fatigue (15.9%), headache
(12.4%), and nausea (10.9%). Overall, one or more AEs were reported in 82.6%
(n=166/201) and 83% (n=83/100) of patients in the immediate or deferred treatment groups,
respectively. The authors of the CSR comment that the AEs reported in C-CO-STAR are
similar to those reported for other EBR/GZR trials, indicating that the concomitant use of
OST as well as other illicit drug use did not affect the overall safety profile of the regimen.

Drug related AEs were reported in 41.3% (n=83/201) and 34% (n=34/100) of patients in the
active and deferred (placebo) group during initial blinded therapy, respectively. Serious AEs
were reported in 3.5% (n=7/201) and 4.0% (n=4/100) patients in the immediate and deferred
treatment groups, respectively. Of note, a single patient in the immediate treatment arm
reported a serious drug-related AE; this was reported as “worsening auditory hallucinations”.
However, this patient achieved SVR12. One patient in the deferred (placebo) group

experienced a serious drug-related AE, discontinued medication, and died related to acute
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respiratory distress syndrome; this was not considered to be related to study drug. Two
patients (one patient in each treatment arm during blinded therapy) discontinued study

medication as a result of AEs. A summary of safety events is reported in Appendix 5.

C-SURFER Study NCT02092350

The authors commented that the safety profile of EBR/GZR was comparable with placebo.
The frequency of AEs was comparable between the immediate and deferred treatment
groups at 75.7% and 84.1%, respectively. Most AEs were considered to be mild or
moderate, irrespective of treatment group. The most common AEs (210% frequency) were
headache (17.1%), nausea (15.3%), and fatigue (9.9%); these were comparable in the two
groups (summarised in Appendix 5). A total of 16 (14%) patients in the immediate treatment
group and 19 (17%) patients in the deferred treatment group reported a serious AE during
treatment or within 14 days after the end of treatment. Two cases of congestive heart failure
occurred in the immediate treatment group within 14 days of the end of treatment; one of
these, judged by the investigator to be drug-related, was reported 6 weeks after study
treatment ended. The authors commented that the SAE reported were consistent with the

underlying co-morbidities and complications within this patient population.

There were four deaths, none considered related to study drug, during the initial treatment
period plus 14 days. One patient in the immediate treatment group died from cardiac arrest,
and three patients in the deferred treatment group died from aortic aneurysm, pneumonia,
and an unknown cause of death. There were no discontinuations related to AEs in the

immediate treatment group versus five patients in the deferred treatment group.

C-WORTHY Study NCT01717326°

The authors reported that EBR/GZR was generally well tolerated. The safety profile of
EBR/GZR was similar across treatment arms (A2, B3, B5, B9, and B13) which included; TN,
NC mono-infected patients, TN, NC HCV/HIV co-infection, TN C patients, and prior null
responders to PR who were either C or NC.

Overall, the most common AEs in HCV GT1 infected patients were fatigue, headache, and
nausea each of which were reported in more than 10% of all patients. One or more AE was
observed in each of the treatment arms; A3 91.7% (n=11/12), B3 87.1% (n=27/31), B5
65.5% (n=19/29), B9 78.8% (n=26/33), and B13 53.3% (n=16/30). The number of serious
AEs across the five treatment arms was low, range 0% (Arm A3, B3) to 6.9% (Arm BS5,
n=2/29). No patient discontinued the study related to an AE or SAE, study drug related or

not. No patient died in the treatment arms of interest.
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C-EDGE H2H Study NCT02358044°%

The authors of the CSR reported that the safety profile for “tier 1” events for EBR/GZR
compared with SOF+PR was statistically significantly better (the authors reporter superiority
for EBR/GZR) with a between difference of -27% (95% CI -35.5 to -19.6) p<0.001 (see
Appendix 5). Tier 1 events included but were not limited to: any serious drug related event
including, any AE, or any drug related AE leading to permanent discontinuation of all study

drugs.

The proportion of patients experiences an AE or drug related AE in the SOF+PR group was
higher compared with EBR/GZR. In addition, only headache was reported at a frequency of
>10% in patients randomised to EBR/GZR compared with patients in the SOF+PR arm who
reported a events with a frequency of >10% for: pyrexia, headache, fatigue, asthenia,
influenza-like illness, chills, myalgia, decreased appetite, aneamia, nausea, and cough.
Similarly, the frequency of SAEs and drug related SAEs was higher in the SOF+PR arm vs.
EBR/GZR. Overall the authors concluded that EBR/GZR once daily was generally well
tolerated with a superior safety profile compared with SOF+PR.

4.12.3 Studies that report additional adverse reactions to those reported in section 4.2

MSD is not aware of any studies designed specifically to report safety. All relevant studies
reporting EBR/GZR that also report safety were identified via electronic searching or

provided through internal availability as described in section 4.1.

4.12.4 Brief overview of the safety of the technology in relation to the decision
problem

Clinical data demonstrate that EBR/GZR has a favourable safety and tolerability profile when

compared with placebo™* *% % or active control (SOF+PR)® for the treatment of patients with
HCV GT1 and GT4 infections, irrespective of cirrhosis stage or treatment experience.
EBR/GZR has been studied in a diverse patient population, including: CKD (stage 4-5), HIV
and HCV co-infection, OST (and illicit drug use); and prior treatment failures (failed PR).
Across these populations, the most commonly reported AEs included fatigue, headache,
nausea, and in some cases diarrohea, dizziness, and cough. Across all studies
discontinuation rates related to drug related AE or SAE were rare. Similarly, the rates of
haematological abnormalities were also low, with a trend of increased aneamia associated

with the use of RBV® 6154,

EBR/GZR represents an IFN-free treatment option for both patients and the NHS. In clinical
practice this could potentially reduce resource use associated with the treatment of AE for

regimens containing PR and could facilitate a higher throughput of patients. A favourable
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safety profile for patients could mean improved patient experience with a reduced likelihood
of discontinuation, related to AEs, leading to a greater likelihood of achieving SVR, which in

turn could prevent the onward transmission of HCV.
4.13 Interpretation of clinical effectiveness and safety evidence

4.13.1 Statement of principal (interim) findings from the clinical evidence highlighting

the clinical benefits and harms of the technology

Key efficacy data relating to the treatment of HCV GT1la, GT1lb, and GT4 infections split
according to treatment experience and cirrhotic or non-cirrhotic patients has been reported in
section 4.10. As previously described, post-hoc analysis has been used to inform this

submission.

The evidence demonstrates that very high cure rates (SVR12) are achieved across GTla
(91-97%), GT1b (98-100%), and GT4 (67-100%) irrespective of cirrhosis state or treatment
experience when treated with EBR/GZR 12 weeks. The evidence presented supports the
use of EBR/GZR in patient groups considered difficult to treat (prior treatment failures), those
who are co-infected with HIV and HCV, and in those who are considered to have high unmet
clinical need (CKD, stage 4-5). Additionally, EBR/GZR was shown to be highly efficacious
and safe in the treatment of patients in receipt of OST, which in the majority of cases were
using illicit drugs. These data have real world implications, as the PHE 2015 report suggests
that ~50% of current PWIDs are infected with HCV, and ~90% of new HCV infections are in
PWIDs. In addition to the high rates of SVR12 observed, the safety and tolerability of
EBR/GZR has also been established vs. control and active treatment with SOF+PR. Data
suggests that the use of RBV can impact both the frequency and severity of AEs
experienced leading to treatment discontinuation. Therefore, EBR/GZR represents a

valuable treatment option for HCV patients, and in particular those described above.

The results of HRQoL considered in the health economic model indicate that no on-
treatment decrements were observed for patients treated with EBR/GZR relative to

worsening in HRQoL in patients treated with IFN-containing regimens.

4.13.2 Discussion of the strengths and limitations of the clinical evidence base for the
technology

Many of the challenges that were faced in producing comparisons between EBR/GZR and

the other NICE recommended treatments stem from there being few head-to-head trials and
a large number of non-randomised single-arm trials. The use of imputed arms within NMA to
get around this issue is relatively novel and subject to some limitations. The analysis would

have been strengthened by adjusting the imputed PR responses according to the
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characteristics of the populations from the non-comparative trials. However, this was not
possible as baseline patient information was not available for the subgroups on which the
analysis was conducted. Yet the use of these subgroups, selected for their influence on
treatment response, means that the effect of any true differences between populations is
likely to be minimal. This is, in part, reflected by the high degree of consistency between the
direct comparisons and indirect estimates from the NMA. Consistency could have been more
thoroughly explored through a method known as ‘edge splitting’ but no closed loops were

available with which to carry this out.

The numerical flexibility of the Bayesian framework within which the NMA was carried out
represents a strength of this analysis. Bayesian methods do not lead to different estimates
compared to what would be obtained through frequentist methods; however, they permit the
simplification of large correlation structures, which otherwise risk leading to convergence
issues within the optimisation algorithms used by maximum likelihood methods. In addition,
Bayesian methods mean estimates can be derived from a single, coherent model rather than

a sequence of models.

It should be recognised that the number of included trials and patients were very low in some
analyses. In some instances, this was due to lack of trials being carried out in specific patient
groups, while in others it was the result of data from trials not being presented in such a way
that allowed its inclusion within the evidence synthesis. This required several assumptions to
be made (e.g. the use of GT1 data as a proxy for GT4), and thus, some results may be less
precise than others. Additionally, sparse data meant that it was not possible to conduct NMA

for some safety outcomes.

4.14 Ongoing studies

A comprehensive list of clinical trial records (n=50) relevant to GT1 and GT4 infections,
identified via ICTRP, is described in Appendix 8.
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5 Cost effectiveness

51 Published cost-effectiveness studies

5.1.1 Strategies used to retrieve cost-effectiveness studies relevant to decision-

making in England

Relevant cost-effectiveness studies were identified through a SLR search performed
between 13 and 19 October 2015, and updated on 20 January 2016, for patients with
chronic HCV. Given the evolving landscape in chronic HCV treatment over the last decade,
electronic database searches and additional hand-searches were restricted to the last 10
years, as cost data older than that are not considered representative of the current economic

environment.
The following research questions were posed in accordance with the decision problem:
e What is the cost-effectiveness of EBR/GZR and comparator therapies in treating
patients with chronic HCV?

¢ What is the HRQoL (in terms of utilities) associated with chronically infected HCV

patients?

e What are the resource requirements and costs associated with the treatment of
chronic HCV?

A comprehensive literature search relative to these three research questions was carried out

using several databases:
e MEDLINE and EMBASE (using EMBASE.com) — 2005 to October 2015 — searches
updated in January 2016
e MEDLINE In-Process (using PubMed.com) — searches updated in January 2016
e EconLit: January 2005 to October 2015 — searches updated in January 2016

o Tufts: Cost-effectiveness Analysis Registry: https://research.tufts-

nemc.org/cear4/Searchingthe CEAReqistry/Searchthe CEAReqistry.aspx

e The Cochrane Library, including the following:
o National Health Services-Economic Evaluation Database (NHS-EED)
o Centre for Reviews and Dissemination (CRD)-HTA Database

In addition, the NICE website was searched to identify relevant information from previous

submissions not otherwise captured. A bibliographic search of the relevant, published
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systematic reviews, economic models and HTAs was also conducted to ensure that all

studies of relevance to the review had been captured in the initial searches.

Conference searches were also performed to identify potentially relevant conference posters

or abstracts of interest. These searches were constrained to the most recent 2 years

because it is expected that any abstracts published prior to that would have been published

as full-text articles by this time. These searches covered the following conferences:

European Association for the Study of the Liver (EASL): http://www.easl.eu/

American Association for the Study of the Liver Disease (AASLD):

http://www.aasld.org/

European Congress of Clinical Microbiology and Infectious Diseases (ESCMID):

https://www.escmid.org/research projects/eccmid/

Viral Hepatitis Congress: http://viral-hep.org/

International Society for Pharmacoeconomics and Outcomes Research (ISPOR)

Annual European Congress: http://www.ispor.org/meetings/PastEuro.aspx; ISPOR

Annual International Congress: http://www.ispor.org/meetings/Pastinternational.aspx

All retrieved studies were reviewed by two independent researchers and assessed against

the eligibility criteria set out in the final protocol and are presented in Table 57.

Table 57. Inclusion and exclusion criteria for cost-effectiveness studies

Criteria Inclusion Exclusion Rationale
Population Adults (age 218 years) with HCV with or | e Healthy volunteers | Relevant patient
without any co-morbidity (except HIV) o Children (age <18 population
years)
o HCV+HIV*
e Disease other than
HCV**
Intervention/c | Studies assessing at least one of the e Studies that do not | To allow all
omparator interventions listed below: assess at least one | papers with
e EBR/GZR of the included relevant
. interventions are interventions and
¢ BOCHFN+RBY excluded all comparators to
e DCV+RBV e Studies are be captured
e DCV+SOF excluded on the
e LDV/SOF basis of

OMV/PRV/RTV with or without DSV
IFN+RBV

SMV+IFN+RBV

SOF+RBV

TVR+IFN+RBV***

comparator therapy
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Criteria Inclusion Exclusion Rationale
Outcomes e ICER No specific exclusion | To identify
e Costs (unit and total) criteria relevant cost-
ALY effectiveness
* QALYs studies
e LYs
¢ Incremental costs
e Incremental QALYs/LYs
e Model inputs (e.g. transition
probabilities, % of patients at fibrosis
stage etc.)
e Sensitivity analyses results
Study type Full economic evaluations, such as: Non-systematic To identify
e Cost-consequence reviews****, letters primary study
e Cost-minimisation and comment articles. | articles and
. Burden of iliness relevant cost-
e Cost-effectiveness studies and non- effectiveness
e Cost-utility modelling will be studies
o Cost—benefit excluded
Language o Studies published in English Studies were not To ensure that all
o Studies published in non-English excluded on the basis | relevant
languages were included and of publication information were
flagged*++* language captured
Time horizon | From 1 January 2005 to 20 January 2016

Abbreviations. BOC: boceprevir; DCV: daclatasvir; DSV: dasabuvir; EBR: elbasvir; GZR: grazoprevir; HCV, hepatitis C virus
infection: HIV: human immunodeficiency virus; ICER: incremental cost-effectiveness ratio; IFN: interferon; LDV: ledipasvir; Lys:
life years; OMV: ombitasvir; PRV: paritaprevir; QALY: quality-adjusted life years; RBV: ribavirin; RTV: ritonavir; SMV:
simeprevir; SOF: sofosbuvir; TVR: telaprevir.

Notes: *, HIV is a devastating disease which severely affects the patients’ immune system therefore patients co-infected with
HCV and HIV may incur higher costs while their QoL is severely impaired by the co-infection ; **, studies assessing patients
with HCV-related liver cancer were included and flagged; ***, studies evaluating BOC+IFN+RBV or TVR+IFN+RBV were
included only if these therapies were evaluated against PEG-IFN+RBV either alone or in combination with other protease
inhibitors; **** systematic reviews were included and flagged for bibliography searches; ***** studies published in languages
other than English were explored only if sufficient evidence was not identified from English studies.

The search strategy is provided in Appendix 12. A total of 1,667 articles were retrieved by
the search (1,530 references were identified from the initial search and 137 from the updated
search in January 2016). After removal of 51 duplicates, preliminary screening of abstracts
and titles was performed on 1,616 records against the criteria outlined in Table 57, and
1,150 papers were excluded. The majority of records were excluded on the basis of
review/editorial (529) and study type (529). After preliminary screening, 466 records were
included for full publication review. Following review of the full texts, 233 publications (of
these, 14 publications were identified by updated searches) were included and relevant data
were extracted from 203 unique studies. The remaining 30 publications sourced their data
from the same original publication. The number of included full-publications and conference
abstracts was 94 and 139, respectively. The PRISMA flow diagram is presented in Figure

15.
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Figure 15. PRISMA flow diagram for cost-effectiveness studies

No. of records identified through database
searching for economic studies: N=1,667

Embase & Medline=1,591; Medline in
process=18; HTAD=6; NHS EED=46; Econlit=6

Duplicates: n=51 e
A 4

No. of records screened (by title and

abstract): N=1,616
chlusion 1st pass: n=1,150 \

Animal/In-vitro, n=39;
Children only, n=13;
Disease, n=24;

Not relevant*, n=8;
Review/editorial, n=529; A
Study type, n=529;
Non-English, n=1;
Duplicate, n=6;

Qould not be retrieved, n=1 j
A4

No. of full-text articles assessed for
eligibility
(Screened by full paper): N=466

Cxclusion 2nd pass: n=272 \

Disease, n=18;

Duplicate, n=18;

Intervention, n=37;

No extractable outcome, n=39;
Non-English, n=14; e
Review/editorial, n=16;
Study type, n=76;

Not relevant*, n=14;
Genotype**, n=38;

\Could not be retrieved, n=2 j

Included publications: N=233 (including 10
HTAS)

“Hand Searching”: n=39
1 publication

32 Conference abstracts

6 HTAs from NICE website

A 4

The evidence considered represents 203
unique trials (including 10 HTAS)

Abbreviations. HCV: hepatitis C virus; HTA: health technology assessments; HTAD: Health Technology Assessment
Database; NHS EED: NHS Economic Evaluation Database; PEG-IFN: pegylated interferon; PRISMA: Preferred Reporting
Items for Systematic Reviews and Meta-Analyses; RBV: ribavirin.

Note: *, BOC or TVR studies that do not assess PEG-IFN+RBYV either alone or in combination with other protease inhibitors
or where the comparator therapy was unclear, including those studies which compare early or delayed treatment approach of
BOC or TVR therapies, were excluded on the exclusion code non-relevant studies; **, Studies that do not assess HCV
patients with GT1 and/or GT4 were excluded on exclusion code genotype.
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5.1.2 Brief overview of each cost-effectiveness study only if it is relevant to decision-

making in England

The evidence tabulated in the main body of this report is solely focussed on included UK
studies (n=32) since they represent the most relevant data inputs required for an economic
model reflecting costs and benefits from a UK perspective. Other studies conducted outside

the UK have been tabulated in Appendix 13.

A summary list of published UK cost-effectiveness studies is compiled in Table 58.
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Table 58. Study characteristics and outcomes reported in the identified cost-effectiveness studies conducted in the UK

Study Study |Type of Perspective |Intervention/ |Population [Horizon |QALYs Costs ICERs (cost/QALY)
name design|model and comparator
model health
states
Shepherd |[CEA (Type: UK NHS e PEG- TN with 30-year |Discounted QALYs: |Total discounted PEG-IFN+RBV vs
et al., 2005 Markov cohort IFN+RBV  |chronic period |, |EN+RBV (48 costs: IFN+RBYV for 48 weeks:
109 - derate to £12,123
(n=1,000) e IFN+RBY |MO weeks): 23,098 e IFN+RBV (48 ’
model; severe Hev « PEG-IFN+RBV (48| Weeks): PEC-IFN¥RBV vs
Health states: ecton weeks): 23,417 £9,987,505 IFN+RBV for 48 weeks
P with _ o ) for patient genotype
Chronic HCV; genotype Discounted QALYs |® PEG-IFN+RBV (48 subgroups:
progression to 1,2,3,4,5,6 for patient genotype| Weeks). a
Cirrhosis; SubgrOUpSZ £13,862,982 m\&l
development Genotype 1° Total discounted £10,848 i
of a_lscnes, IEN+RBV (48 costs for patient Genotype 4, 5 or 6
variceal ¢ : ( genotype £8 946
bleeds, weeks): 22,743 g hgroups: bmsod o SVR renoried
. _ ased on reported in
hepatic ¢ PEG-IFN+RBV (48 Genotype 1° Fried et al; ® based on SVR
encephalopat weeks): 23,098 reported in Manns et al.
. o IFN+RBV (48 eported in Manns et a
hy; HCC, LT, Genotype 4, 5 or 6 Ks):
and death weeks):
e IFN+RBV (48 £10,192,934
weeks): 22814 |, pEG-IFN+RBV (48
e PEG-IFN+RBV (48| weeks):
weeks): 23,240 £14,046,070

? - based on SVR reported
in Fried et al; ° - based on
SVR reported in Manns et
al.

Genotype 4, 5 or 6"

e IFN+RBYV (48
weeks):
£10,151,848

e PEG-IFN+RBV (48
weeks):
£13,964,698

- based on SVR reported

in Fried et al; ® - based on

SVR reported in Manns et
al.
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
Grieve et [CEA (Type: Health e PEG-IFN- |Patients Lifetime |Base case results |Base caseresults [Genotype 1 patients
al., 2006 **° Markov model [service 2b+RBV  |withmild  |(up to 50|(mean QALYsS): (mean cost): (mean cost/QALY):
Health states: perspective |, T chror.nc years for| o pEG.IEN-2b+RBV: | ¢« PEG-IFN-2b+RBYV: |Pifference between F?EG—
—'I HCV; 60% |patients Genotype 1 Genotypel IFN-2b+RBV and NT:
(I;/:;cei;lr;]gderate men; 50% . entering (15.17): Genotype (£14,833); £25,188 ($39,480)
’ genotype 1; |the non-1 (15.79) Genotype non-1  |Genotype non-1
moderate 50% model tient
disease- o NT: Genotype 1 (£11,343) patients (meaq
enotype |aged 40 .
. . g yp g . . cost/QALY): Difference
cirrhosis, non-1 ears) (14.99); Genotype NT: Genotypel
. . y ) . between PEG-IFN-
cirrhosis- non-1(15.18) (£10.472); 2b+RBV and NT: £4,535
DCC, cirrhosis Mean lifetime QALY | Genotype non-1 ($7.108) o
or DCC-HCC, for different (£8,561) ’
DCC-death, treatment Mean lifetime cost
HCC-death, strategies: for different
all cause o Mild disease: NT: [|treatment
death moderate disease: [Strategies:

IFN-2b+RBV =

e Mild disease: NT;

Genotype 1
(14.99); Genotype
non-1 (15.18)

Mild disease: IEN-
2b+RBV; moderate

disease: NT =
Genotype 1
(15.17); Genotype
non-1 (15.79)

Mild disease:

NT; moderate

disease:

PEG-IEN-2b+RBV

= Genotype 1
(15.03); Genotype
non-1 (15.21)

moderate disease:
IFN-2b+RBV =
Genotype 1
(£10,472);
Genotype non-1
(£8,561)

Mild disease: IFN-
2b+RBV; moderate

disease: NT =
Genotype 1
(£14,883);
Genotype non-1
(£11,343)

Mild disease: NT;
moderate disease:
PEG-IFN-2b+RBV
= Genotype 1
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
e Mild disease: PEG-| (£11,581);
IEN-2b+RBV; Genotype non-1
moderate disease: | (£9,630)
NT=Genotype 1 e Mild disease:
(15.29); Genotype PEG-IEN-2b+RBV;
non-1 (15.91) moderate disease:
NT = Genotype 1
(£18,897);
Genotype non-1
(£15,084)
Wright et23 CEA |Type: Health e PEG-IFN- |TN adult Lifetime |[Lifetime QALYS: Lifetime costs (£): |Lifetime ICER Overall :
al., 2006~ |(HTA IMarkov model |service 2b+RBV |patients ~ (up 10 50| 4 pEG-|FN- e PEG-IFN-2b+RBV: |PEG-IFN-2b+RBV vs NT:
docum |\ aith states: |perspective | (48 weeks) |with mild years for| 5 rpBy:15.47 £13,199 £9,535
ent) |—— o NT CHC, ; 60% |patients _ _
SVR, Mild- men: entering | NT: 15.09 e NT: £9,552 .
Moderate 40%women |the Genotype 1 patients
d|§easg, 50% model |Base case QALY Base case (mean COSU/QALY):
I(_i:'ggogéc genotype 1,|29€d 40 |gained: Incremental cost lefegiﬂce bethen PEG-
Liver’ ) 50% non-1 |years) Genotype 1:0.17 (£): ‘I€FZN5-18;RBV and NT:
transplant, Genotype Non-1: Genotype 1: 4,361 ’
death 0.61 Genotype Non-1:

Mean lifetime QALY
for different
treatment
strategies:

e Mild disease: NT;
moderate disease:

2,782

Mean lifetime cost
for different
treatment
strategies:

e Mild disease: NT;

PEG-IEN-2b+RBV

moderate disease:

= Genotype 1
(14.99); Genotype
non-1 (15.18)

PEG-IEN-2b+RBV
= Genotype 1
(£10,472);

Genotype non-1
patients (mean
cost/QALY):

Difference between PEG-
IFN-2b+RBV and NT:
£4,535
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
e Mild disease: PEG-| Genotype non-1
IEN-2b+RBV; (£8,561)
moderate disease: | ¢ Mild disease:
NT = Genotype 1 PEG-IEN-2b+RBV;
(15.17); Genotype moderate disease:
non-1 (15.79) NT = Genotype 1
* Mild disease: (£14,883);
NT: moderate Genotype non-1
disease: (£11,343)
PEG-IFN-2b+RBV | ® Mild disease: NT;
= Genotype 1 moderate disease:
(15.03); Genotype PEG-IEN-2b+RBV
non-1 (15.21) = Genotype 1
e Mild disease: PEG- (Cfelr}c’)?)?plg’non-l
IFN-2b+RBV; £9,630)
moderate disease: ( S .
NT=Genotype 1 ¢ Mild disease: .
(1—529), Genotype PEG-IFN-2p+RBV,
non.-l (’15 9) moderate disease:
' NT = Genotype 1
(£18,897);
Genotype non-1
(£15,084)
Shepherd [CEA (Type: UK NHS and| ¢ PEG-IFN-  |Adults with [Life time |Genotype 1 Genotype 1 Watchful waiting with
etal., (HTA  |Markov state |Personal 2a/2b+RBV |mild chronic IEN-2b+RBV for 18%|IFN-2b+RBV for IFN+RBYV versus BSC:
2007 |docum [transition Social (48 HCV with SVR 18% SVR £7,766-ICER: 19,022
end  Imodel services weeks)IFN- |genotype 1, Watchful waiting: Watchful waiting: Early treatment with
2al 2&3 20.33 £9,074 IFN+RBV versus
Health states : * 2b+RBV (48 Early treatment: Early treatment: watchful waiting with
mildHGY. weeks) 20.66 ' £14 997 : IFN+RBV care: £9,021—
’ e BSC ' ' 15,954
moderate IFN-2b+RBYV for 30%|IFN-2b+RBV for
HCV, CC, SVR 30% SVR N _
HCC, DCC, Watchful waiting with
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
LT Watchful waiting: Watchful waiting: PEG-IFN- 2a+RBV
20.51 £8,641 versus BSC: £6,867
Early treatment: Early treatment:
21.06 £13,640 Early treatment with
PEG-IFN-2a+RBV  |PEG-IFN-2a+RBV  |PEG-IFN-2a+RBV
Watchful waiting: ~ |Watchful waiting: ~ |Versus watchful waiting
20.65 £9,293 with PEG-IFN-2a+RBV:
Early treatment: Early treatment: £10,270
21.38 £16,799
PEG-IFN-2b+RBV  |PEG-IFN-2b+RBV \F’)Vé\écmw \zl\ij)a'gféﬁi/W'th
- -2b+
Watchful waiting: Watchful waiting: versus BSC:£4.670
20.84 £9,143 T
Early treatment: Early treatment: _
21.82 £17,273 Early treatment with
BSC: 27.94 BSC:£5,989 PEC-IFN-2b¥RBV
versus watchful waiting
with PEG-IFN-2b+RBV:
£8,324
Grishnchen |CEA  [Type: Health e PEG- Genotype 1 [NR Mean QALYs: Mean costs: ICER for PEG-IFN+RBV
ko et ?1"2’ Markov model [S€rvice IFN+RBV  [HCV Mild HCV Mild HCV vs no AVT for:
2009 Health states; |PS"SPECIVe | o No AVT Sgﬂi?;;é Genotype 1: Genotype 1:
Mild disease, non-1 HCV o PEG-IFN + e PEG-IFN+RBV:  [Mild HCV
moderate patients RBV: 15.78 £16,104 Genotype 1: £3,507
gi'rsri%?é e No AVT: 14.67 o No AVT: £12,228 dGEr?]?r:\é?:Snon-l: AVT
DCC, HCC, i e PEG-IFN+RBV:
liver ¢ PEGAFN + £10.750 Moderate HCV
RBV: 16.25 '
transplant, e No AVT: £15,362 |Genotype 1: AVT
post liver e No AVT: 14.20 dominates
transplant Moderate HCV Moderate HCV .
p Genotype non-1: AVT
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
state, liver Genotype 1: Genotype 1: dominates
related death e PEG-IFN+RBV: | ¢ PEG-IFN+RBV:
12.59 £29,122 Cirrhosis
e No AVT: 11.64 e No AVT: £30,044 Genotype 1: £8,017
Genotype non-1: Genotype non-1 Genotype non-1: AVT
e PEG-IFN+RBV: e PEG-IFN+RBV:  |dominates
13.43 £17,250
e NO AVT: 11.15 e NO AVT: £32,442
Cirrhosis Cirrhosis
Genotype 1: Genotype 1:
e PEG-IFN+RBV: e PEG-IFN+RBV:
8.12 £47,709
e NO AVT: 7.71 e NO AVT: £44,476
Genotype non-1 Genotype non-1:
e PEG-IFN+RBV: e PEG-IFN+RBV:
9.45 £34,977
e NO AVT: 7.71 e No AVT: £44,539
Jensenet |CEA |Type: UK health e PEG-IFN- |HCV mono- [Lifetime | ¢ NR e Incremental costs | ¢ PEG-IFN-2a+RBV (72
al., 2009 Markov model |care payer 2a+RBV (72 |infected of PEG-IFN- weeks) vs. PEG-IFN-
. |perspective weeks) patients 2a+RBV (72 2a+RBV (48 weeks):
W . PEG.EN.  |With weeks) vs PEG- | £2,012/QALY
2a+RBV (48 |9enotype 1 IFN-2a+RBV (48 | , pPEG-IFN-2a+RBV (72
weeks) weeks): £606 weeks) vs. NT:
o NT e Incremental costs £2,988/QALY
of PEG-IFN-
2a+RBV (72
weeks) vs NT:
£1,949
Hartwell et |CEA |Type: UK NHS and| ¢ PEG-IFN- |Adults with [Life time [Non-responders & |Non-responders & |BSC vs PEG-IFN-2a for
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
al.,2011”° |(HTA |Markov model |Personal 2a/2b+RBV |chronic relapsers with PEG- |relapsers with PEG- |non-responders &
docum |Health states: |Social e PEG-IFN HCV with IFN-2a+RBV IFN-2a+RBV relapsers with PEG-IFN-
ent)  |SVR, Mild Services 2a/2b genotype 1, Genotype 1 Genotype 1 2a+RBV
HCg: * BSC 2,3and 4 BSC: 10.74 BSC: £26,221 Genotype 1: £52,587
Moderate * PEG-IFN- PEG-IFN-2a: 11.05 |PEG-IFN-2a: £42,350{Genotype non-1: £10,926
HCV, CC, 2a+RBV BSC vs PEG-IFN-2a f
HCC, DCC, (standard Genotype non-1 Genotype non-1 Vs d- :&a or
) ) non-responders
LT & Death. dose of 24 BSC: 10.74 BSC: £26,221 relapsers with PEG-IFN-
or 48 PEG-IFN-2a: 11.33 |PEG-IFN-2a: £32,640(2ph+RBV
weeks)

Non-responders &
relapsers with PEG-
IFN-2b+RBV

Genotype 1 &4

BSC: 10.74
PEG-IFN-2a: 11.14
Shortened
treatment duration
with PEG-IFN-
2a+RBV:

Genotype 1°
IFN+RBV (48 weeks):
15.68

IFN+RBV (24 weeks):
15.54

Genotype 1°
IFN+RBV (48 weeks):
15.68

IFN+RBV (24 weeks):
15.60

Shortened

Non-responders &
relapsers with PEG-
IFN-2b+RBV

Genotype 1 &4

BSC: £26,221
PEG-IFN-2a: £35,601
Shortened
treatment duration
with PEG-IFN-
2a+RBV:

Genotype 1°
IFN+RBV (48
weeks): £14,206

IFN+RBV (24
weeks): £9,399
Genotype 1°
IFN+RBV (48
weeks): £14,206
IFN+RBV (24
weeks): £8,994
Shortened

Genotype 1 &4: £23,912

PEG-IFN+RBV (48
weeks) vs IFN+RBV (24
weeks)

Genotype 1% £34,510

Genotype 1°: £64,880
PEG-IFN+RBYV (48
weeks) vs IFN+RBV (24
weeks)

Genotype 1° IFN+RBV
(24 weeks) dominates

?- based on Liu and colleagues
2008

®_ based on Yu and colleagues

2008

°- based on Berg and
colleagues 2009
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
treatment duration |[treatment duration
with PEG-IFN- with PEG-IFN-2b+
2b+RBV: RBV :
Genotype 1° Genotype 1°
IFN+RBV (48 weeks):|IFN+RBV (48
13.89 weeks): £26,169
IFN+RBV (24 weeks):|IFN+RBV (24
14.38 weeks): £17,173
- based on Liu and - pbased on Liu and
colleagues 2008 colleagues 2008
. pased on Yu and . pased on Yu and
colleagues 2008 colleagues 2008
°- based on Berg and °- based on Berg and
colleagues 2009 colleagues 2009
NICE, CEA |Type: UK NHS and| * BOC+PEG- TN & TE  |Lifetime |BOC+PEG-IFN+RBYV |[BOC+PEG-IFN+RBV [BOC+PEG-IFN+RBV vs
2011a _ |(HTA |Markov model |Personal IFN*RBVadults with (100 |, TN: 15.30 o TN: £32,699 PEG-IFN+RBV
[TA253] docum . |Social * PEG- chronic years) TN: £10.570
Health states: . IEN+RBV - o TE: 14.47 e TE : £38,339 ¢ IIN.1U,
ent) Services HCV with ' o TE: £5 478
FO-4, SVR FO, genotype 1 PEG-IFN+RBV PEG-IFN+RBV T
SVR F1, SVR o TN : 14.38 o TN : £22,128
F2, SVR F3, .
F4, CC SVR, e TE:12.48 e TE: £32,861
DCC, HCC,
LT (first year),
liver related
death, post
LT.
NICE, CEA |Type: UK NHS and|* TVR+PEG- TN & TE  |Life time [TVR+PEG-IFN+RBV [TVR+PEG-IFN+RBV [TVR+PEG-IFN+RBV vs
2011 \HTA |markov model [Personal IFN*RBV adults with |(70 « TN: 13.87 o TN: £36.152 PEG-IFN+RBV
[TA252] docum . |Social « PEG- chronic years) TN: £13.553
Health states: : IEN+RBV . e TE: 11.26 e TE: £44,589 ¢ I'N.&Ls,
ent) SVR. mild Services HCV with ' e TE: £8 688
HCV, i genotype 1 PEG-IFN+RBV PEG-IFN+RBV T
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
moderate e TN: 13.03 o TN: £24,722
HCV, CC, . :
HCC. DOC, e TE: 10.09 o TE: £34,394
LT.
Nikoglou et |CEA  |Type: NHS, * BOCRGT |HcV NR e NR e NR The ICER over current
al.,2011*" Markov model |Scotland e Full duration |patients SOC lies between £6,462
Health states: BOC arm (4 |with and £13,299 for TN
S weeks PEG- |genotype 1 patients and between
NR IFN+RBV £5,248 and £6,684 for TE
plus 44 patients, depending on
weeks triple treatment duration
therapy)
o PEG-
IFN+RBV
(standard
arm; 48
week)
Cure etal., |CEA |Type: NHS TN: Genotype 1 |NR e NR e NR * Higher costs and
infected associated with
Health states: weeks)+PE : TVR+PEG-IFN+RBV
NR G-IFN+RBY |Patients relative to PEG-
gz;ii o IFN+RBYV alone,
patients resulting in an ICER:
achieving an © $E‘ gglijgo
o : £9,
lelg\v/vF:zeir;dto e The ICER of the prior
patients not relapse, prior part.ial
achieving an responder and prior
eRVR) null-responder sub-
populations, were
TE: £5,363, £10,558 and
e TVR (12 £27,725, respectively.
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
weeks)+PE
G-IFN+RBV
(for 48
weeks)
Curtis et al.,|CEA  |Type: NHS TN: Genotype 1 |NR e NR e NR e Introduction of TVR to
2012 Markov model TVRRGT [12 |HCV current SOC for HCV
Health states: weeks of TVR [infected genotype 1 was cost-
with PEG- patients effective compared to
NR IFN+RBV (24 PEG-IFN+RBV alone
weeks for at the £20,000 and
patients £30,000 willingness-to-
achieving an pay thresholds for both
eRVR and 48 TN and TE patients
weeks for regardless of IL-28B
patients not subtypes
achieving an
eRVR)]
TE:
TVR (12
weeks)+PEG-
IFN+RBV (48
weeks)
Hartwell et |CEA |Type: UK NHS and|PEG-IFN+RBV |Adults with |[Lifetime |Eor PEG-IFN- For PEG-IEN- For PEG-IEN-2a+RBV:
al., 2012"' Markov Model |[PSS (shortened [24 |chronic 2a+RBV: 2a+RBV: For genotype 1 ICERs
Health states: weeks for HCV For genotype 1, For genotype 1 range from £34,150 to
NR genotype 1; vs |(genotype shortened treatment |patients, shortened  |£64,880.
standard 1,2/3) who duration is associated |duration (24 weeks) |For PEG-IEN-2b+RBV:
duration) were with an overall QALY |of treatment is
eligible for loss (between 0.08 |associated with a For genotype 1,
shortened and 0.14). reduction in total shortened duration
treatment For PEG-IEN- costs between treatment dom!nates over
(i.e., with e approximately £4,800 standard duration
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
baseline 2b+RBV: and £5,200. treatment but ICER was
LVL and an There was a QALY  |For PEG-IEN- not reported
RVRkat f gain of 0.49 due to a |2b+RBV:
week 40 higher SVR in Shorter duration of
treatment) shortened treatment |ireatment was
duration; therefore associated with a
this strategy reduction in total
dominated standard |costs of
treatment approximately £9,000
Humphreys |CEA  |Type: NHS and e BOC+PEG- [TN and TE [Lifetime | e NR e NR TN:
etal, Markov model [PSS IFN+RBV  |patients BOC+PEG-IFN+RBV vs
2012 Health states: ¢ PEG- with et PEF-IFN+RBV: £11,601.
IFN+RBYV  [9€notype .
NR chronic TE:
HCV BOC+PEG-IFN+RBV vs
PEF-IFN+RBV: £2,909.
Jacobson |CEA |Type: NR PEG- Genotype 1 INR e NR e NR TVR was associated with
etal, NR IFN+RBV+TVR|HCV- higher costs relative to
2012'*° _ , (TVR for 12 |infected PEG-IFN+RBV, resulting
Health states: : :
weeks and patients in an ICER of
NR PEG-IFN+RBV |with F2 £9,930/QALY.
for 24 or 48 fibrosis
weeks)
Thorlund et |BIA Type: Patient & e BOC+PEG- [HCV mono- [NR N/A Total average cost | e N/A
al., 2012 Primary Societal IFN+RBV  |infected for TN and TE
model: e PEG- patients patients were:
Bayesian IFN+RBV-+T |With e RGT with BOC:
Markov model VR genotype 1 £22,850 and
Health states: *standard of £25,060
N/A care: PEG- e RGT with TVR:
IFN+RBV £29,930 and
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
£31,880
e Standard-duration
BOC: £34,680 and
£34,350
e Standard duration
TVR: £32,530 and
£31,680
McEwan et [CUA |Type: Payer’s e Standard Chronic Lifetime |Standard duration Standard duration Overall, RGT was a
al., 2013'* Markov cohort duration HCV therapy and RGT  |therapy and RGT  |dominant scenario being
simulation therapy genotypel, was associated with  (was associated with |associated with a lower
model: (PEG-IFN- |45-year old an increase of 2.14  |an increase of £2,374|risk of complications,
MONARCH 2a+RBV); |patients and 2.20 QALYs, and £2,270 costs, increased QALYs (0.08)
Health states: 48 weeks |with a 20- respectively, respectively, and cost saving (£104).
- ¢ RGT (time year history compared to NT. compared to NT. RGT across fibrosis
SVR, chronic o first of HCV stages was either highly
HCV, fibrosis undetectabl |infection cost effective or
?(t:aé])e [F)?:C e HCV-RNA: (1:1 male dominant.
HCC, d L’T 72 weeks  |and
an T female).
[ ]
Cure etal., |[CEA |[Type: NHS e TVR+PEG- |TN patients [Lifetime |Total QALYSs: Total costs: TVR+PEG-IFN-2a+RBV
20143122 Markov model IFN-2a+RBV|with chronic [time (Up e TVR+PEG-IFN- e TVR+PEG-IFN- vs PEG-IFN+RBV
Health states: « PEG- H;\(/)t ol ;?Soof 2a+RBV: 13.89 2a+RBV: £35,347 |Incremental costs:
Mild and IFN+RBY 20D & e PEG-IFN+RBV: | PEG-IFN+RBV:  [E10.927
alone ge) -
moderate 13.03 £24,420 Incremental QALYs: 0.86
fibrosis, CC, e BOC+PEG- e BOC+PEG-IEN- e BOC+PEG-IFN-  |ICER (cost per QALY
DCC, HCC, IFN+RBV 2b+RBV: 13.68 2b+RBV: £38,105 |gained): £12,733 for
LT and post- TVR+PEG-IFN-2a+RBV
LT vs BOC+PEG-IFN-
2b+RBV
Cure et CEA |Type: NHS e TVR+PEG- |TE patients |Lifetime [All patients: All patients: TVR+PEG-IFN-2a+RBV
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
al.,2014b™° Markov model IFN-2a+RBV/|with chronic [time (up | ¢ TVR+PEG-IFN- | ¢ TVR+PEG-IFN-  |vs PEG-IFN+RBV
Mild and IFN+RBV gef”"t.ype L vearsof |, pEG.IFN+RBV: |« PEG-IFN+RBV: | o ICER (cost per QALY
moderate alone infection  |age) 10.08 £37,810 gained): £6,079
fibrosis, CC, e BOC+PEG- e BOC+PEG-IFN- e BOC+PEG-IFN-  |Relapsers:
DCC, HCC, . :
Cra e IFN+RBV 2b+RBV: NA 2b+RBV: NA « ICER (cost per QALY
LT P Relapsers: Relapsers: gained): £2,658

e TVR+PEG-IFN-
2a+RBV: 11.96

e PEG-IFN+RBV:
10.48

e BOC+PEG-IFN-
2b+RBV: 11.45

Partial responders:

e TVR+PEG-IFN-
2a+RBV: 11.17

e PEG-IFN+RBV:
10.11

¢ BOC+PEG-IFN-
2b+RBV: 11.28

Null responders

e TVR+PEG-IFN-
2a+RBV: 9.87

e PEG-IFN+RBV:
9.28

e BOC+PEG-IFN-
2b+RBV: NA

e TVR+PEG-IFN-
2a+RBV: £38,918

e PEG-IFN+RBV:
£34,977

¢ BOC+PEG-IFN-
2b+RBV: £52,878

Partial responders:

e TVR+PEG-IFN-
2a+RBV: £45,932

e PEG-IFN+RBV:
£37,891

e BOC+PEG-IFN-
2b+RBV: £53,619

Null responders:

e TVR+PEG-IFN-
2a+RBV: £55,705
PR: £43,291

e BOC+PEG-IFN-
2b+RBV: NA

Partial responders:

¢ ICER (cost per QALY
gained): £7,593

Null responders:

¢ ICER (cost per QALY
gained): £20,875

TVR+PEG-IFN+RBV vs
BOC+PEG-IFN+RBV
All patients:

¢ ICER (cost per QALY
gained): NA

Relapsers:

¢ |ICER (cost per QALY
gained): TVR+PEG-
IFN+RBYV dominates

Partial responders:

¢ ICER (cost per QALY
gained): TVR+PEG-
IFN+RBYV is less costly
and less efficacious
Null responders:

o |CER (cost per QALY
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
gained): NA
Miners et |CEA |Type: National e PEG- Genotype [Lifetime | ¢ PEG-IFN+RBV: e PEG-IFN+RBV:  |Approximately £23,200.
al., 2014 *** Markov model [Health IFN+RBV |1, genotype |horizon | 17.762 £425
Health states: (SI\?LVS";e o NT 213 o NT: 17.759 o NT: £373
DCC, HCC,
LT, Post- LT
Westerhout |CUA  |Type: UK NHS e PEG- Patients Life time | ¢ NR e NR Genotype 1:
etal., Markov model IFN+RBV+S \with HCV o PEG-IFN+RBV+SMV
2014 Health states: MV infection of vs PEG-IFN+RBYV for
w e PEG- gegOiype 1 TN: £14,206/QALY
IFN+RBY (21 ¢ PEG-IFN+RBV+SMV
o PEG- vs PEG-IFN+RBYV for
IFN+RBV+T TE: £9,793/QALY
VR e PEG-IFN+RBV+SMV
e BOC+PEG- dominated PEG-
IFN+RBV IFN+RBV+TVR and
BOC+PEG-IFN+RBV
in both patient groups.
Genotype 4:
e PEG-IFN+RBV+SMV
vs PEG-IFN+RBYV for
TN: £20,791/QALY and
£11,662/QALY
e PEG-IFN+RBV+SMV
vs PEG-IFN+RBYV for
TE: £12,070/QALY and
£8,896/QALY
Cure etal.,, [CEA (Type: NHS inthe | e PEG-IFN- |HCV mono- |[NR e NR Genotype 1 TN Genotype 1 TN
2015b **° Markov model |UK 2a+RBV+S |infected interferon eligible |interferon eligible:
OF (12 patient with (costs difference):
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
Health states: weeks or 24 |genotype 1, e SOF+PEG-IFN- e SOF+PEG-IFN-
Non-cirrhotic, weeks) 2/3, and 2a+RBV (12 2a+RBV (12 weeks) vs
Cirrhotic, HCV, ¢ PEG-IFN- 4/5/6 WeekS) VS TVR+PEG-IFN-
DCC, HCC, 2a+RBV+TV TVR+PEG-IFN- 2a+RBV: £11,836
LT R 2a+RBV: £5,288 ¢ SOF+PEG-IEN-
¢ BOC+PEG- e SOF+PEG-IFN- 2a+RBV(12 weeks) vs
FhebrREY 2a+F|:BV(12 FF%%EPFEBG\_/ £7,292
N .
e PEG-IFN- \Elsv(e)%fg)\ésé IFN .
A IFN- 1 ¢ SOF+PEG-IFN2a+RBV
2a+RBV (48 2b+RBV: £4,902
weeks) P B (12 weeks) vs PEG-
e SOF+PEG-IFN- IFN2a+RBV (48
* RBV+SOF 2a+RBV (12 weeks): £14,930
IFN2a+RBV (48 | nsuitable for
SOF+RBV (24 weeks) vs
NT: £49,249
Genotype 4/5/6 TN:
SOF+PEG-IFN-2a+RBV
(12 weeks) vs PEG-IFN-
2a+RBV (48 weeks):
£26,797
Dillon et al., [CEA  |Type: NR e LDV/SOF  |chronic NR In chronic HCV In chronic HCV e In chronic HCV
2015 **' Markov Model (8,12 0r24 |Hcv genotype 1 TN genotype 1 TN genotype 1 TN,
Health states: weeks) patients patients, treatment  |patients, treatment LDV/SOF dominated
R o PEG- with with LDV/SOF led to |with LDV/SOF was SOF+PEG-IFN+RBV
Non-cirrhotic , IFN+RBV+S |genotype 1 greater QALYs associated with cost | and SMV+PEG-
l?'”houfa L-ga OF (120r |ora4. achievement, savings compared to | IFN+RBV.
er-relate - i
v ; 24-48 compared to SOF+PEG-IFN+RBV | | | qenotype 4 TN
mortality weeks) SOF+PEG-IFN+RBV |and SMV+PEG- :
patients, LDV/SOF was
o PEG- and SMV+PEG- IFN+RBV (values cost-effective
IFN+RBV+S IFN+RBYV (values were not reported)
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
MV (12 or were not reported) compared to
24-48 SOF+PEG-IFN+RBV
weeks) with an ICER of £4,088
e In genotype 4 TN
patients, LDV/SOF was
cost-effective
compared to
SMV+PEG-IFN+RBV
with an ICER of
£12,651
¢ In TE genotype 1 and
GT4 patients,
LDV/SOF had ICERs
of £5,894 compared to
SOF+PEG-IFN+RBV
and £9,788 compared
to SMV+PEG-
IFN+RBV.
Howells R, |CEA |Type: NR e LDV+SOF  |TN and TE |Lifetime | ¢ NR e NR e In GT1 TN patients
2015 **° Markov model o NT patients without cirrhosis (8
) e Current with chronic weeks LDV/SOF
Health statgs. treatment  |HCV treatment) and GT4 TN
Non-cirrhotic options genotype 1 patients without
or cirrhotic or 4. cirrhosis (12 weeks
disease state, LDV/SOF treatment),
SVR, DCC, LDV/SOF was cost
HCCand LT effective for all
or death.

comparators with
ICERs of £8,894 and
£22,676 versus the
next most effective
non-dominated option,
respectively.
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
¢ INGT1or GT4TN
patients with cirrhosis,
TE patients without
cirrhosis, and TE
patients with cirrhosis,
12 week LDV/SOF was
associated with ICERs
of £4,518, £16,566,
and £5,435 versus NT,
respectively;
¢ All active comparators
were dominated or
extendedly dominated.
McEwan et [CEA |Type: NR e DCV+SOF |TN, TE and |Lifetime | ¢ NR Weekly treatment ICER (£) for DCV+SOF
%Ié, 2015d Markov model e PEG- IFN- costs: versus
Health states: IFN+RBV-+T |neligiblefint o« DCV: £2,083.1  |Datafor TN:
NR VR gggﬂtts « SOF: £2,915.2 | » SOF+PEG-IFN+RBV:
* BOC+PEG- |yith HCV e SMV: £1,866.5 14,240
IFN+RBV ggnowpzl « RBV: £66.95 o flz\A;/g5PEG_IFN+RBV:
o PEG- advance )
IFN+RBV+S |disease © PEGIFN*RBV: 1. PEG-IEN+RBV: 8,861
MV (METAVIR £191.35 _ ’
e NT: 4,263
e PEG- score 2F3),
IFN+RBY  |mean age Data for TE:
of 50 years; NT: 4,263
o NT 67% male.
McEwan et [CEA |Type: NR e DCV+SOF |HCV Lifetime |Genotype 1: Genotype 1: Genotype 1:
%lé’ 2015e Markov model e PEG- genotypes Incremental QALYs |Incremental costs |, pCV+SOF vs
Health states: IFN+RBV+T |1 3 and 4  DCV+SOF vs  DCV+SOF vs TVR+PEG-IFN+RBV:
NR VR patients TVR+PEG- TVR+PEG- £7,830
o NT with IFN+RBV: 1.95 IFN+RBV: £15,282| ¢« DCV+SOF vs NT:
advanced
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
disease e DCV+SOF vs NT: | ¢ DCV+SOF vs NT: £4,263
(METAVIR 4.88 £20,798 Genotype 4:
score 2 F3), Genotype 4: QALYs |Genotype 4: e DCV+SOF vs PEG-
rsnoean age gains for Incremental cost for IFN+RBV: £8,782
ears; .
o o PEG-IFN+RBV: |e PEG-IFN+RBV: | * DCV+SOF vs NT:
67% male. £3477
3.07 £26,966 )
e NT: 5.36 e NT: £18,636
NICE, CEA |Type: UK NHS and| e PEG- TN, TE & |Life time |Genotype 1 patients |Genotype 1 patients |[G€notype 1 patients;
20142  HTA |pecision tree [Personal IFN+RBV  |IFN (80 ™ ™ ICERs for DCV+SOF vs
[TA364] docum |g Markov Socigl o NT ineligible/int |years)  [DCv+SOFE (vs SMV) |DCV+SOE (vs SMV) Lh? interventions listed
ent)  |model Services e SMV+PEG- Offﬁmt " Fibrosis*:13.68 Fibrosis*: £61,188 TE ow
. IFN+RBV aduits wi CC:13.61 CC: £121,215 Y
Health states: : ' -
SVR. FO-ra « TVR+PEG- [chronic DCV+SOF (vs SOF) |DCV+SOF (vs SOF) [2Heo=C P REY
DCC, HCC, IFN+RBY  |HCV with Fibrosis*: 13.68 Fibrosis*: £61,188 | . too a3 |
LT & death. o SOF+PEG- |9enotype 1, DCV+SOF (vs other) |DCV+SOF (vs othen) |S 5t pEG-IFN+RBY
IFN+RBY |3 & 4. Fibrosis*: 13.68 Fibrosis*: £61,188 2 —-="c = o)
e BOC+PEG- SMV+PEG-IEN+RBV |SMV+PEG-IEN+RBV CC: £56 '812 '
IFN+RBV Fibrosis*: 12.07 Fibrosis*: £41,049  |5- e\ RBY
e DCV+SOF CC: 11.02 CC: £47,208 Fibrosis*: £9.749
e SMV+SOF SOF+PEG-IEN+RBV |SOF+PEG-IFN+RBV cC: £21 '705’
B cotaa o |oc casaar o M
DCV+PEG- g i Fibrosis*:
" ENARBY PEG-IFN+RBV PEG-IFN+RBV E'gosl'sl e
Fibrosis*: 10.70 Fibrosis*: £32,181 ’ ’
CC:9.69 CC : £36,089
NT NT 1E
Fibrosis*: 8.80 Fibrosis*: £40,389 gg;;ZEGNfZI;EBV
CC:.7.14 CC: £46,719 CC: No data
IE IE NT
DCV+SOF DCV+SOF Fibrosis*: £4,263
Fibrosis*: 13.68 Fibrosis*: £61,188 CC: £11,506
CC: 13.61 CC: £121,215
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Study
name

Study
design

Type of
model and
model health
states

Perspective

Intervention/
comparator

Population

Horizon

QALYs

Costs

ICERSs (cost/QALY)

SOF+PEG-IEN+RBV

SOF+PEG-IEN+RBV

Fibrosis*: No data
CC: No data

NT

Fibrosis*: 8.80
CC:7.14

Genotype 4 patients

DCV+ PEG-
IFN+RBV
comparison
population

N
DCV+PEG-IFN+RBV
Fibrosis*; 12.55

CC: 12.07
SMV+PEG-IFN+RBV
Fibrosis*; 12.72
CC:12.48
SOF+PEG-IFN+RBV
Fibrosis*; 13.65
CC:10.37
PEG-IFN+RBV
Fibrosis*; 10.63

CC: 8.66

NT

Fibrosis*; 8.32
CC:7.14

IE
DCV+PEG-IFN+RBV
Fibrosis*; 12.55

CC: 12.07

Fibrosis*: No Data
CC: No data

NT

Fibrosis*: £40,389
CC: £46,719

Genotype 4 patients

DCV+ PEG-
IFN+RBV
comparison
population

TN
DCV+PEG-IFN+RBV
Fibrosis*: £59,256
CC: £61,749
SMV+PEG-IFN+RBV
Fibrosis*: £35,825
CC: £36,890
SOF+PEG-IFN+RBV
Fibrosis*: £38,760
CC: £61,814
PEG-IFN+RBV
Fibrosis*: £31,920
CC: £43,454

NT

Fibrosis*: £42,552
CC: £46,719

IE
DCV+PEG-IFN+RBV
Fibrosis*: £59,256
SMV+PEG-IEN+RBV
Fibrosis*: £56,818

Genotype 4 patients

DCV+ PEG-IFN+RBV
comparison population
N
SMV+PEG-IFN+RBV

Fibrosis*: -£143,992
CC: -£60,760
SOF+PEG-IFN+RBV

Fibrosis*: -£18,647
CC: -£38
PEG-IFN+RBV
Fibrosis*: £14,223
CC: £5,367

NT

Fibrosis*: £3,945
CC: £3,046

IE
SMV+PEG-IFN+RBV

Fibrosis*: £1,237
CC: £1,103
SOF+PEG-IFN+RBV

Fibrosis*: No data
CC: No data
PEG-IFN+RBV
Fibrosis*: £4,001
CC: £3,220

NT

Fibrosis*: £3,945
CC: £3,046

DCV+SOF comparison
population

N
SMV+PEG-IEN+RBV
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
SMV+PEG-IFN+RBV |CC: £61,749 Fibrosis*: £26,358

Fibrosis*: 10.58
CC: 9.89
SOF+PEG-IFN+RBV
Fibrosis*: No data
CC: No data
PEG-IFN+RBV
Fibrosis*: 9.11
CC:8.12

NT

Fibrosis*: 8.32
CC:7.14

DCV+SOF
comparison
population

N

DCV+SOF

Fibrosis*; 13.68

CC: 13.61
SMV+PEG-IFN+RBV
Fibrosis*: 12.72
CC:12.48
SOF+PEG-IFN+RBV
Fibrosis*: 13.65
CC:10.37
PEG-IFN+RBV
Fibrosis*: 10.63

CC: 8.66

NT

Fibrosis*: 8.32
CC:7.14

TE

SOF+PEG-IFN+RBV
Fibrosis*: No data
CC: £59,338
PEG-IFN+RBV
Fibrosis*: £45,478
CC: £49,009

NT

Fibrosis*: £42,552
CC: £46,719

DCV+SOF
comparison
population

N

DCV+SOF

Fibrosis*: £61,188
CC: £121,215
SMV+PEG-IFN+RBV
Fibrosis*: £35,825

SOF+PEG-IEFN+RBV
Fibrosis*: £38,760
CC: £61,814
PEG-IFN+RBV
Fibrosis*: £31,920
CC: £43,454

NT

Fibrosis*: £42,552
CC: £46,719

IE

DCV+SOF
Fibrosis*: £61,188
CC: £121,215

CC: £74,602
SOF+PEG-IFN+RBV

Fibrosis*: £868,019
CC: £18,313
PEG-IFN+RBV
Fibrosis*: £9,606
CC: £15,714

NT

Fibrosis*: £3,477
CC: £11,506

IE
SMV+PEG-IFN+RBV

Fibrosis*: £1,411
CC: £16,605
SOF+PEG-IFN+RBV

Fibrosis*: No data
CC: No data
PEG-IFN+RBV
Fibrosis*: £3,439
CC: £13,137

NT

Fibrosis*: £3,477
CC: £11,506

Note: *patients with significant
fibrosis (F3 to F4 non-cirrhotic)
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
DCV+SOF SMV+PEG-IFN+RBV
Fibrosis*: 13.68 Fibrosis*: £56,818
CC: 1361 CC: £59,338
SMV+PEG-IEN+RBV |SOF+PEG-IFN+RBV
Fibrosis*: 10.58 Fibrosis*: No data
CC:9.89 CC: No data
SOF+PEG-IFN+RBV |PEG-IEN+RBV
Fibrosis*: No data Fibrosis*: £45,478
CC: No data CC: £49,009
PEG-IFN+RBV NT
Fibrosis*: 9.11 Fibrosis*: £42,552
CC: 8.12 CC: £46,719
NT
Fibrosis*: 8.32 Note: *patients with
CC:7.14 significant fibrosis (F3 to
F4 non-cirrhotic)
Note: *patients with
significant fibrosis (F3 to
F4 non-cirrhotic)
NICE, CEA |Type of NHS and o LDV+SOF | e Genotyp |Lifetime |TN- Genotype (1) |TN Genotype (1) Base-case cost-
2014b (HTA |model: personal « SOF+PEG- | €1TN [time Genotype (4) And  |Genotype (4) And  |effectiveness results
[TA363] ** |docum |Markov model [social IEN-a+RBV | ® Genotyp |horizon TE- Genotype (1& |TE - Genotype (1 & |(ICER for LDV/SOF +
ent) services e 4 TN 4) 4) RBV against each
Health States: perspective | ® SMV+PEG- |/ Genotyp Total QALYs comparator £/QALY)
Non-cirrhotic, IFN-2a+RBV| o 1 ¢ 4 « NT: (13.01) (13.01) |Total Costs (£) Genotvoe 1N
SVR non- e PEG-IFN- TE and (12.40) o NT: (£18,956) LDV)/IQOF
cirrhotic, SVR 2a+RBV _ ' ’ ¢ VS
cirrhotic, CC » Genotyp e PEG-IFN-2a+RBV:| (£18,956) and SOF+PEG-IEN-
HCC, DCC, | * TVR+PEG- | €3TN (13.98) (13.98) and| (£18,143) 2a+RBV: LDV/SOF
Liver IFN-2a+RBV|  and TE (12.75) « PEG-IFN-2a+RBV:| dominates
transplant, e BOC+PEG- l(:?g:"lt;‘,g o LDV+SOF: (15.66) | (£25,308) * LDV/SOF vs. SMV+
post liver IFN-2a+RBV therapy) (15.67) and (14.72)| (£25,308) and PEG—IFN—2a+RBV.
transplant, o NT ey Y), « SMV+PR: (15.02) (£24,960) LDV/SOF dominates
excess « SMV+SOF | patients (15.02) and (14.13)| » LDV+SOF: e s
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
mortality e SOF+PR: (15.40) (£38,713) e LDV/SOF vs. NT:
(15.40) and (14.21)| (£46,823) and £7,458
Incremental (versus | (£49,537) Genotype 4-TN
no treatment) e SMV+PR: e LDV/SOF vs.
QALYS : (£38,731) SOF+PEG-
e PEG-IFN-2a+RBY:| (£38,731) and IFN2a+RBV: £3,869
(0.97) (0.97) and (£43,626) e LDV/SOF vs. SMV+
(0.35) e SOF+PR: PEG-IFN-2a+RBV:
. (£45,776) £12,399
* LDV+SOF: (2.65) (£45776) and o LDV/SOF vs. PEG-IFN-
(2.66) and (2.32) (£46.756) 2a+RBV: £12,715

o SMV+PR: (2.01)
(2.01) and (1.73)

o SOF+PR : (2.39)
(2.39) and (1.81)

Incremental (versus

no treatment) Costs

£):

e PEG-IFN-2a+RBV:
(£6,352) (£6,352)
and (£6,817)

e LDV+SOF:
(£19,757)
(£27,867) and
(£31,395)

e SMV+PR:
(£19,774)
(£19,774) and
(£25,483)

o SOF+PR :
(£26,819)
(£26,819) and
(£28,613)

e LDV/SOF vs. NT:
£10,468

Genotype 1 and 4 -TE

e LDV/SOF vs.
SOF+PEG-IFN-
2a+RBV: £5,497

e LDV/SOF vs. SMV+

PEG-IFN-2a+RBV:

£9,984

LDV/SOF vs. PEG-IFN-

2a+RBV: £12,491

e LDV/SOF vs.
TVR+PEG-IFN-
2a+RBV : £9,144

e LDV/SOF vs.
BOC+PEG-IFN-
2a+RBV: £3,551

e LDV/SOF vs. NT:
£13,527

ICER (E/QALY) versus

no treatment for TN

HCV Genotype-(1) (4)
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Study
name

Study
design

Type of
model and
model health
states

Perspective

Intervention/
comparator

Population

Horizon

QALYs

Costs

ICERSs (cost/QALY)

and TE HCV-(1 & 4)

o PEG-IFN-2a+RBV:
(£6,548) (£6,548 ) and
(£19,292)

o LDV+SOF: (£7,458)
(£10,468) and
(£13,527)

o SMV+PR: (£9,840)
(£9,840) and (£14,740)

o SOF+PR: (£11,215)
(£11,215) and
(£15,765)

ICER (E/QALY)
Incremental for TN HCV

G-(1) (4) And TE HCV-(1

&4)

e PEG-IFN-2a+RBV:
(£6,548) (£6,548) and
(Extended dominance)

e LDV+SOF: (£7,985)
(E12,715) and
(E13,527)

e SMV+PR: (Dominated)
(Extended dominance)
and (Extended
dominance)

e SOF+PR : (Dominated)
(Extended dominance)
and (Extended
dominance)

NICE,
2014c

CEA
(HTA
docum

Type:
Markov model

UK NHS and
Personal
Social

e OMV+PRV+
RTV+DSV
e OMV+PRV+

TN & TE
adults with
chronic

Lifetime
(70

Genotype 1, TN, IE

patients

e PEG-IFN+RBV:

Genotype 1, TN, IE
patients
e PEG-IFN+RBV:

Genotype 1, TN, IE
patients; ICER vs PEG-
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
[TA365] = [ent) Health states: |Services RTV HCV with  |years) 13.72 £22,872 IFN+RBV
SVR mild « BOC+PEG- |genotype 1 e OMV+PRV+RTV+ | ¢ OMV+PRV+RTV+ | 4 OMV+PRV+RTV+DSV:
HCV, SVR IFN+RBV & 4. DSV: 15.21 DSV: £43,624 £13,864
moderate * TVR+PEG- * SOF+PEG- * SOF+PEG- o SOF+PEG-IFN+RBV:
HCV, SVR IFN+RBV IFN+RBV: 15.01 IFN+RBV: £44,337| pominated
CC, mild « SOF+PEG- Genotype 1, TE Genotype 1, TE Genotype 1, TE
HCV, IFN+RBV (overall), IE patients |(overall), IE patients |gyerall), IE patients:
moderate . :’FE[\IG-RBV o PEG-IFN+RBV: | PEG-IFN+RBV:  ||CER vs PEG-IFN+RBV
HCV, CC, * 11.07 £30,128 )
HCC, DCC, « NT o OMV+PRV+RTV+ | e OMV+PRV+RTV+ | ° gl'\(")\/zngvJ'RTV*DSV'
LT and death. DSV: 13.19 DSV: £51,882 '
Genotype 4, TN, IE |Genotype 4, TN, IE |Genotype 4, TN, IE (non-
(non-cirrhotic only) |(non-cirrhotic only) |Cirrhotic only) patients;
patients patients ICER vs PEG-IFN+RBV
e PEG-IFN+RBV: e PEG-IFN+RBV: e OMV+PRV+RTV:
15.00 £19,286 £20,351
e OMV+PRV+RTV: |e OMV+PRV+RTV: |e SOF+PEG-IFN+RBV:
15.84 £36,490 Dominated
e SOF+PEG- e SOF+PEG- Genotype 4, TE, IE (non-
IFN+RBV: 15.81 IFN+RBV: £41,237 [cirrhotic only) patients;
Genotype 4, TE, IE |Genotype 4, TE, IE |ICER vs NT
(non-cirrhotic only) |(non-cirrhotic only) | ¢ OMV+PRV+RTV:
patients patients £8.977
e NT:12.58 e NT: £16,186
e OMV+PRV+RTV: | ¢ OMV+PRV+RTV:
14.84 £36,536
NICE, CEA |Type: NHS and Genotype 1 e TN Lifetime |Total QALYS: Total Costs (£): ICER incremental
2014d (HTA IMarkov model [Personal TN, IE: patients |horizon |Genotype 1 TN, IE: |Genotype 1 TN, IE: |[(QALYS) :
[TA330] gﬁf)“m Soclal  |o SOF+PEG- ‘évg:OTy%\é e PEG-IFN-2a+RBV | » PEG-IFN-2a+RBV |Genotype 1 TN, IE:
Health States: |perspective ”ig'za’fBV 1 (48 weeks): 13.8 | (48 weeks): o SOF vs. PEG-IFN-
Non-cirrhosis , (12 weeks) infection, e SOF+PEG-IFN- £24,994 2a+RBV: £14,930
Cirrhosis, CC, o NT including 2a+RBV (12 e SOF+PEG-IFN-
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
DCC, HCC, e PEG-IFN- who are weeks): 15.1 2a+RBV (12 ICER incremental
Liver and 2a+RBV (48| IFN weeks): £44,123  |(QALYS) .
E’gf]ts-lrl)\(:r:t weeks) §Ir|g|ble Incremental QALY: Genotype 1 TN, IE:
' e TVR+PEG- . Genotvype 1 TN, IE: |Incremental costs e PEG-IFN-2a+RBV (48
Excess IFN-2a+RBV| unsuitabl /P ’ (£): weeks): NA
mortality (24-48 e for IFN e PEG-IFN-2a+RBV G ; 1TN. IE: ’
weeks) e TN and (48 weeks): NA enotype o1& | ¢ SOF+PEG-IFN- )
« BOC+PEG- | TE « SOF+PEG-IFN- | * PEG-IFN-2a+RBV | 2a+RBV (12 weeks).
tient (48 weeks): NA £14,930
IFN-2b+RBY/| Patents 2a+RBV (12
(28-48 with HCV weeks): 1.3 ¢ SOF+PEG-IFN-
weeks) genotype 2a+RBV (12
Genot 1 2& weeks): £19,129
enotype genotype
TN, 3
unsuitable for infection,
IFN: including
e SOF+RBV who are
(24 weeks) IFN
e NT eligible
or
unsuitabl
e for IFN
e TN
genotype
4,50r6
HCV
Patients
Westerhout |CEA  |Type: NHS in 1. No NS5A Chronic Lifetime |1. No NS5A 1. No NS5A ICER (E/QALY)* for
etal., Markov model |[England resistance- HCV resistance-testing resistance-testing treatment strategies:
2015 Health states: testing and all |patients and all patients and all patients 1. Testing LDV+SOF 12
- patients with received LDV * received LDV * weeks if NS5A+: £15.288
SVR FO/F2: received LDV +|genotype 1 RBV+SOF according |RBV+SOF according . ’
Y1, SVRF3: RBV+SOF to the European label |to the European label [+ 165ting LDV/SOF 24
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
Y1, SVR F4: 2. Pre- (12 weeks for FO-F3 [(12 weeks for FO-F3 |weeks if NS5A+: £
Y1-5, FO/F2, treatment patients, 24 weeks |patients, 24 weeks |138,028
F3, F4, DCC, testing for F4 patients): Total [for F4 patients): Total [x|cERs presented for the
HCC, LT, followed by 12 QALYs: 15.74 costs: £ 43,062 following comparisons:
post- LT, weeks 2. Pre-treatment 2.Pre-treatment £138,028 for strategy 3)
death (all SOF+SMVin testing followed by 12 |testing followed by 12 |vs. 2), £15,288 for
cause) patients with weeks SOF+SMV in |weeks SOF+SMV in [strategy 2) vs. 1). NS5A+:
NSS5A patients with NS5A  |patients with NS5A  |population with NS5A
resistance and resistance and label- |resistance and label- [resistance.
label-based based LDV/SOF +  |based LDV/SOF £+  |No NS5A testing has the
SOF+LDV£RB RBV in patients RBV in patients highest probability of
V in patients without NS5A without NS5A being cost-effective for a
without NS5A resistance: Total resistance: Total WTP threshold up to
resistance. QALYs: 15.87; costs: £45,002; £15,500 per QALY
3. Pre- Incremental QALYs: |Incremental costs: gair;ed; testing followed
treatment 0.127 £1,940 by LDV+SOF 12 weeks in
testing 3. Pre-treatment 3. Pre-treatment NS5A resistant patients
followed by testing followed by  |testing followed by  |has the highest probability
optimized (24 optimized (24 weeks) |optimized (24 weeks) |for WTPs of £15,500 and
weeks) LDV + LDV + RBV+SOF in |LDV + RBV+SOF in |higher.
RBV+SOF in NS5A resistant NS5A resistant
NS5A resistant patients and label-  |patients and label-
patients and based LDV/SOF +  |based LDV/SOF +
label-based RBV for patients RBV for patients
SOF+LDV:RB without NS5A without NS5A
V for patients resistance: Total resistance: Total
without NS5A QALYs: 15.89; costs: £47,765;
resistance. Incremental QALYs: |Incremental costs:
0.020 £2,762
McEwan et |CEA  \Type: UK NHS and| ® TVR+ PEG- |HCv Life time |NR NR HCV genotype 1
al.,, 2016 Markov model |personal IFN+RBV  Ipatients  |horizon (DCV+SOF):
Health states: |gqgcial e BOC+ PEG- |with N
SVR, F0-4,  Igervices IFN+RBV  |genotypes —
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Study Study |Type of Perspective [Intervention/ |Population |Horizon |QALYs Costs ICERSs (cost/QALY)
name design|model and comparator
model health
states
DCC, HCC, e SMV+ PEG- |1 and 4 and e SMV +PEG-IFN+RBV:
LT (year1 & IFN+RBV a METAVIR £13,577
year 2+) & e SMV+ SOF |score of e SOF+PEG-IFN+RBV:
death e SOF +RBV |F3-F4. The £57,410
Cohort (1000 e DCV+ PEG- |percentage e PEG-IFN+RBV:
patients) IFN+RBV  |of men (67 £10,550
across fibrosis e DCV+SOF |t 0.4%) and e NT: £4,600
stages F3 o NT mean age TE:
(78.6 = 2.8%) (50+0.2 :
and F4 (21.4 years). e NT: £4,600
+ 5.4%) Three HCV genotype 4
patient (DCV+SOF
types were Comparlson):
considered TN:
in the - o SMV +PEG-IFN+RBV:
analysis: £28.393
e TN e PEG-IFN+RBV:
o TE £10,356
(includin e NT: £3,762
9 TE:
previous
relapsers e SMV +PEG-IFN+RBV:
null £1,539
responde e PEG-IFN+RBV: £3,715
rs and o NT: £3,762
partial HCV genotype 4
responde (DCV+PR comparison):
rs) TN:
o IFN -
|ne||g|b|e ° SMV +PEG'|FN+RBV
or £—15_l,581 (bcv
intolerant dominated)
e PEG-IFN+RBV:
£15,408
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Study
name

Study
design

Type of
model and
model health
states

Perspective

Intervention/
comparator

Population

Horizon

QALYs

Costs

ICERSs (cost/QALY)

e NT: £4,291

TE:

e SMV +PEG-IFN+RBV:
£1,394

e PEG-IFN+RBV: £4,348

o NT: £4,291

Abbreviations. AVT, antiviral therapy; BOC, boceprevir; BIA, budget impact analysis; BSC: best supportive care; CC, compensated cirrhosis; CEA, cost effectiveness analysis; CHC: Chronic hepatitis
C; CUA, cost utility analysis; DAA, direct acting antivirals; DCC, Decompensated cirrhosis; DCV, daclatasvir; DSV, dasabuvir; DVR, delayed virological response; eRVR, extended rapid viral response;
HCC, Hepatocellular carcinoma; HCV, hepatitis C virus; HTA, health technology assessment; ICER, incremental cost-effectiveness ratio; IFN, interferon; LDV, ledipasvir; LT, liver transplantation; LVL,
low viral load; MONARCH, MOdelling the NAtural histoRy and Cost-effectiveness of Hepatitis; NHS, National Health Services; NR, not reported; NS5A, non-structural protein 5A; NT, no treatment;
OMV, ombitasvir; PEG-IFN, pegylated interferon; PRV, paritaprevir; PSS, personal and social services; QALY, quality adjusted life years; RBV, ribavirin; RGT, response guided therapy; RNA,
ribonucleic acid; RTV, ritonavir; RVR, rapid virological response; SDT, standard duration therapy; SMV, simeprevir; SOC: Standard of Care; SOF, sofosbuvir; SVR, sustained virological response; TE,
treatment experienced; TN, treatment-naive; TVR, telaprevir; WTP, willingness to pay.

MSD STA: Elbasvir-grazoprevir for treating chronic hepatitis C
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5.1.3 Complete quality assessment for each relevant cost-effectiveness study
identified

The quality of included cost-effectiveness studies was assessed using the checklist adapted

from Drummond and Jefferson **3, in line with NICE reference case.

The complete quality assessment for each relevant cost-effectiveness study identified is

presented in Appendix 14.
5.2 De novo analysis

5.2.1 Patient population

The patient population included in the economic evaluation reflects the anticipated EMA
license: CHC with GTla, GT1b and GT4 (see Appendix 1) and is in line with the population
defined in the final scope. Although our expected EMA licensed does not distinguish patients
by cirrhosis status and treatment history, NICE approved regimens are, in most cases,
dependent on the aforementioned treatment characteristics. Thus, to facilitate any

comparison, different subpopulations were considered and are presented in Table 59.

Table 59. Subpopulations included in the model

GT1la GT1b GT4
TN TE TN TE TN TE
c [ nce| ¢ [ Ne] € | NC c | ne | ¢ | NC c | Nc
Abbreviations. C: cirrhotic; GT: genotype; NC: non-cirrhotic; TE: treatment experienced; TN: treatment naive

GT4 is present in approximately 4% of HCV patients in the UK.® There is a limited number of
GT4 HCV patients in EBR/GZR clinical trials (69/926 patients, 7.5% of all the EBR/GZR
patients included in the NMA). When split by subgroups (as per Table 59), this is reduced
even further which considerably limits the strength of the data available. MSD does not
believe that this data is robust enough to inform the economic model in these specific
subgroups. KOLs consulted supported the precedent set in previous NICE submissions, i.e.
GT1 data could 