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Premeeting briefing

Sofosbuvir-velpatasvir for treating chronic
hepatitis C [ID921]

This premeeting briefing presents:

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

« 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.



COMMON ABBREVIATIONS (shaded rows contain comparator technologies)

BOC boceprevir

BSC best supportive care

CcC compensated cirrhosis
CHC chronic hepatitis C

D dasabuvir

DAA direct acting antivirals
DCC decompensated cirrhosis
DCV daclatasvir

GT genotype

ICER incremental cost-effectiveness ratio
LDV ledipasvir

NC no cirrhosis

OPR ombitasvir/paritaprevir/ritonavir
PR peginterferon and ribavirin
QALY quality-adjusted life year
R ribavirin

SMV simeprevir

SOF sofosbuvir

SVR sustained viral response
TE treatment-experienced
TN treatment naive

TVR telaprevir

VEL velpatasvir




Key Issues (1)

Are the following comparators relevant for this appraisal?
* Boceprevir and telaprevir — both were excluded from the company analyses
« Peginterferon alpha plus ribavirin (PR) — its use in practice is diminishing for certain genotypes

« Daclatsavir+PR and simeprevir+PR in GT4 patients — both were excluded from the company base
case and ERG unable to perform analyses including these regimens

Where applied, does the committee accept the use of similar modelling assumptions as for previous
CHC appraisals?

«  Combining mild and moderate disease into 1 health state (consistent with TA330 & TA363)
« Use of SVR rates from individual trials (not NMA)
«  Utilities:
— Health state utility values derived from Wright et al., 2006
— SVR-related utility increment from Vera-Llonch et al. 2013 (consistent with TA330 & TA363)
» Other appraisals used 0.05 from Wright et al. 2006 or trial data

— Use of treatment-specific utility increments (consistent with TA330 & TA363); removing them
has little impact on results

« HIV co-infection treated the same as mono-infection, therefore no separate subgroup analysis

* Not including re-infection and transmission in base case
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Key Issues (2)

What are the committee’s views on other modelling assumptions (differences from other appraisals):

Applying a utility increment for patients with DCC who achieved a SVR

Faster progression of liver fibrosis in GT3 (genotype-specific TP from NC to CC health states)
— is Kanwal et al. generalisable to the UK?

Other assumptions about treatment-independent transition probabilities:
— all transition probabilities except GT3 NC to CC health states independent of genotype

— probability of death from the DCC health states with and without SVR inconsistent with
previous appraisals.

— probability of hepatocellular carcinoma compensated/decompensated cirrhosis from Cardoso
et al. (0.0631); in previous appraisals the committee concluded this TP is between 0.014
(Fattovich et al.) and 0.0631 (Cardoso et al.)

Including LDV/SOF+R as a comparator for treating DCC (LDV/SOF has an MA for DCC but is not
recommended by NICE for DCC, or in combination with ribavirin)

What are the committee’s views on the appropriateness of the ERG’s analyses?

Combining GT1a and 1b
Presenting pairwise comparisons instead of a fully incremental analyses

New base case: correcting transition probabilities, reinfection probability of 2.4%, no utility
increment for SVR from DCC
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Hepatitis C

Blood borne (people who inject drugs major source =90%)
Acute infection usually asymptomatic

— 75-85% develop chronic hepatitis C (CHC)

— 10-20% CHC progress to cirrhosis

— 1-4% per year hepatocellular carcinoma (HCC)
214,000 people with CHC in UK (PHE, 2014)
Six major genotypes (GT1-6)

— GT1 and GT3 most common (approx. 90%)

— GT3 (44% of Hep C population in England) associated with highest risk of
disease progression (fibrosis, carcinoma) and death

Aim of treatment is to cure the infection
— Historically, treatment included peginterferon plus ribavirin regimens

— In recent times, direct-acting antivirals (DAAs) with better efficacy and improved
safety profile are being used
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DETAILS OF THE TECHNIOLOGY

Technology Sofosbuvir-velpatasvir (Epclusa)

Treatment of chronic hepatitis C virus (HCV) infection in adults

* Any genotype (GT1-6)
Marketing « Patients without cirrhosis, those with compensated cirrhosis and those with
authorisation decompensated cirrhosis

* People with HCV/HIV co-infection and recurrent HCV after liver transplant are eligible
o No data for SOF/VEL after liver transplant

Mechanism of
action

SOF: inhibits HCV non-structural protein 5B (NS5B) ribonucleic acid (RNA)-dependent
RNA polymerase; VEL: inhibits HCV non-structural protein 5A (NS5A) protein

Administration

Oral, once daily for 12 weeks
SOF/VEL is given in combination with ribavirin for people with decompensated cirrhosis.

Adding ribavirin may be considered for people with genotype 3 with compensated cirrhosis
(the company submission did not present results for this combination for GT3).

Acquisition cost

SOF/VEL 28 tablets:

e List price: £12,993.33

o Commercial price discount: |l (commercial-in-confidence)
Ribavirin 56 tablets: £246.65

Cost of a
course of
treatment

SOF/VEL 12 weeks:

» Anticipated list price: £38,980 (list)

« Commercial price discount: |l (commercial-in-confidence)
SOF/VEL+RBYV 12 weeks:

* Anticipated list price: £40,089.93 (list)

« Commercial price discount: |l (commercial-in-confidence)
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RELEVANT NICE TECHNOLOGY APPRAISALS

GT Recommended Restrictions by cirrhosis & treatment history NICE TA

GT1 P+R All 75, 106 & 200
TVR + PR All 252
BOC + PR All 253
SOF + PR NC TN; NC TE; CCTN; CC TE 330
SMV + PR All 331
LDV/SOF NC TN; NC TE; CC TN; CC TE? 363
DCV + SOF £ R NC TNP; NC TEb; CC¢ 364
OPR+D %R NC TN; NC TE; CCTN; CC TE 365

GT2 P+R All 75, 106 & 200
SOF +R NC TN¢;, NC TE; CC TN¢; CC TE 330

GT3 P+R All 75, 106 & 200
SOF + PR NC TE; CCTN; CCTE 330
SOF +R CC TN¢; CC TE® 330
DCV + SOF £ R NCPbe; CC¢ 364

GT4 P+R All 75, 106 & 200
SOF + PR CCTN; CCTE 330
SMV + PR All 331
LDV/SOF NC TE; CC TN; CC TE? 363
DCV + PR NC TNP; NC TEP; CC TNP; CC TEP 364
DCV + SOF £ R NC TEP; CC¢ 364
OPR +R NC TN; NC TE; CCTN; CC TE 365

GT5/6 |PxR All 75, 106 & 200
SOF + PR CCTN; CCTE 330

2 |f certain clinical criteria are met; ? Only for significant fibrosis; ¢ Only if IEN-ineligible/intolerant

Treatment durations vary by genotype and subgroup (see marketing authorisations)
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COMPANY’S DECISION PROBLEM & DEVIATIONS FROM FINAL SCOPE

Final scope issued by NICE

Company submission

Rationale for deviations

Pop. | 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)
Int. Sofosbuvir-velpatasvir
Com. |+ BSC (GT1-6) As per scope, with exceptions: | BOC and TVR no longer
« BOC + PR (GT1 only) « BOC and TVR not included:; | representative of current
* DCV + PR (GT4; specific people) extrapolated findings for clinical practice following
* DCV+SOF+R (GT1 & 3 & 4; SMV+PR approval of the newer DAA
specific people) « Some comparators included | technologies
* LDV/SOF (GT1 & 4; specific people) only in scenarios (eg
* OPR+D+R(GT1&4) DCV+PR and SMV+PR) DCV+PR and SMV+PR
* PR(GT1-6) * LDV/SOF a comparator for | are not relevant to clinical
* SMV + PR (GT1 & 4) decompensated cirrhosis practice for GT4 patients
* SOF + R £ P (GT1-6; specific (has marketing authorisation
people) in DCC but not
* TVR + PR (GT1 only) recommended NICE)
« Best supportive care = no
treatment
Out.  sustained virological response Resistance not modelled Resistance does not

* resistance to treatment

* mortality

» adverse effects of treatment
* health-related quality of life

impact costs or QALYs

Company submission focussed on GT3 (unmet need)
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Clinical effectiveness evidence

company submission chapter 4

pre-meeting briefing document




Clinical evidence for SOF/VEL (1):
3 phase Il randomised controlled trials

Trial Int. Comp. Population Sites Design
ASTRAL-1 | SOF/VEL Placebo « GT 1,2,4,5,6 81 sites in USA, | Double blind
12 weeks [12weeks |+« TN&TE Canada, Europe |5:1 randomisation
. NC &CC (incl. 11 UK except GT5
sites, N=104) (n=35, SOF/VEL
and Hong Kong | gnly)
ASTRAL-2 | SOF/VEL SOF+R |+ GT2 51 sites in USA | Open label
12 weeks 12 weeks |« TN and TE 1:1 randomisation
* NC & CC
ASTRAL-3 | SOF/VEL SOF+R |+ GT3 76 sites in USA, | Open label
12 weeks |12 weeks |« TN and TE Canada, Europe | 1:1 randomisation
sites, n=10),
Australia, New
Zealand

Primary endpoint: SVR12 (HCV RNA <15 IU/mL, 12 weeks after treatment ends)
Secondary endpoints included: SVR4 and SVR24, drug resistance, virologic failure
HRQoL: SF-36, Chronic Liver Disease Questionnaire (CLDQ-HCV), Fatigue Index (FACIT-F) and Work

Productivity and Activity Impairment (WPAI)

pre-meeting briefing document
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Clinical evidence for SOF/VEL (2):

2 phase |l randomised non-controlled trials
Trial Int. Population Sites Design
ASTRAL-4 « SOF/VEL - GT1-6 47 sites in USA Open-label
12 weeks |« TN and TE 1:1:1 randomisation
* SOF/VEL + |+ Decompensated
R 12 weeks | cirrhosis
« SOF/VEL (Child—Pugh—
24 weeks Turcotte class B)
ASTRAL-5 « SOF/VEL  GT 1-6 and HIV Not reported Open-label
(ongoing) 12 weeks « TNand TE
« NC & CC

pre-meeting briefing document
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SVR12 in individual ASTRAL trials (1)

Study Genotype Subgroup SOF/VEL, 12 wks SOF + R, 24 wks
n/N (%) [95% Cl] n/N (%) [95% Cl]
ASTRAL-3 | GT3 All patients 264/277 (95.3) IR 2221275 (80.7) I
p<0.001
TN, NC 160/163 (98.2) N 142/156 (91.0) | IEGN
TN, CC 40/43 (93.0) N 33/45 (73.3) N
TE, NC 31/34 (91.2) IR 22/31 (71.0) IR
TE, CC 33/37 (89.2) I 22/38 (57.9) G
ASTRAL-2 | GT2 All patients 133/134 (99.3) IR 124/132 (93.9) IR
p=0.018
TN, NC 99/100 (99.0) N 92/96 (95.8) IR
TN, CC 15/15 (100.0) |Gz 14/15 (93.3) N
TE, NC 15/15 (100.0) EGB 13/16 (81.3) N
TE, CC 4/4 (100.0) N 4/4 (100.0) IIEGB

For results by cirrhotic status only or treatment experience only, see section 4.8.2 company submission

Sources:

* Results for overall genotype: section 4.7 company submission
* Results for subgroups: appendix 5 company submission

pre-meeting briefing document
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SVR12 in individual ASTRAL trials (2)

Study Genotype Subgroup SOF/VEL, 12 wks
n/N (%) [95% CI]
ASTRAL-1 GT1, GT2, All patients 618/624 (99.0) N
(see appendix 5 GT4-6 (p<0.001)
company
submission for TN 98.8% (n numbers and 95% CI not reported)
f”bgrc’”p results TE 99.5% (n numbers and 95% CI not reported)
or each genotype)
NC 99.0% (n numbers and 95% CI not reported)
CC 99.2% (n numbers and 95% CI not reported)
GTla 206/210 (98.1) N
GT1b 117/118 (99.2) N
GT2 104/104 (100.0) N
GT4 116/116 (100.0) | IEGN
GT5 34/35 (97.1) IR
GT6 41/41 (100.0) N
p<0.001 for SOF/VEL compared with the pre-defined performance goal of 85%
Sources:
» Results for all trial patients and each genotype: section 4.7 company submission
» Results for subgroups: section 4.8 company submission
. 13
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Pooled analysis of ASTRAL-1, -2, -3
(n=1,035)

High cure rates (SVR12) irrespective of cirrhotic status or prior treatment
— Overall, 98.1% of people receiving SOF/VEL had SVR12

1.3% (n=13) experienced virologic relapse after treatment, of which:
— none had resistance to SOF

— 12 had mutations that could confer resistance to VEL; present at
baseline in 7 people (presence of baseline mutations not strong
predictor of virologic failure)

No-one experienced on-treatment failure
0.7% lost to follow-up, discontinued due to AEs or died

pre-meeting briefing document
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Adverse effects (AES) of treatment

No adverse drug reactions specific to SOF/VEL
Type, incidence and severity of AEs comparable to placebo
Most common (incidence 210%) treatment-emergent AEs:

— headache, fatigue and nausea (SmPC, pooled data from ASTRAL-1, -2
and -3)
- I
ASTRAL-2 and -3: a lower % of patients in the SOF/VEL group experienced
any AE (n=245; 88%) compared with SOF+RBV (n=260; 95%)
— mainly because of the higher number of AEs known to be associated
with RBV (eg fatigue, headache, nausea, insomnia)

ASTRAL-4 (decompensated cirrhosis): AEs consistent with expected clinical
sequelae of decompensated liver disease, or known AEs for ribavirin

15
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Company network meta-analysis (1)

1 endpoint analysed: sustained viral response (SVR)

Reference treatment: Peg-IFN + ribavirin (PR)

Only 2 networks could be formed: GT1 treatment-naive and GT3 treatment-naive
— For other populations: no studies / disconnected studies / small network

Results for GT1 treatment-naive: nearly all treatments showed a statistically significant increase in
risk of SVR compared with PR

statistically significant increased probability of achieving SVR12 with SOF/VEL (mean risk
difference versus PR: 0.71, 95% Crl 0.51 to 0.89)

Results for GT3 treatment-naive: no evidence for a statistically significant difference in risk of SVR
compared with PR for any treatment in the network

— non-significant increased probability of achieving SVR12 with SOF/VEL (mean risk difference
versus PR: 0.15, 95% Crl -0.01 to 0.42)

For the populations where an NMA was feasible, the company identified several limitations:
— NMA did not allow efficacy data to be split by presence/absence of cirrhosis
— Noresults for GT1la and GT1b

— Results for GT3 may have been misleading because 1 trial that was essential to create the
network lacked face validity (ELECTRON)

— Studies in GT3 network were heterogeneous for METAVIR fibrosis score (a known treatment
effect modifier)

16
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Company network meta-analysis (2)

Because of the limitations identified, and the fact that NMA networks could not be formed for all
the subgroups of interest, the company did not use the results of the NMA in its model.

For its model, the company extracted data from individual trials identified in a systematic literature
review, except for PR in the GT2 treatment-naive subgroup (see below)

— Data for SOF/VEL were sourced from ASTRAL-3 for GT3, ASTRAL-2 for GT2, and ASTRAL
1 for GT1 and GT4-6.

— See table 39 on page 131 company submission for sources of SVR rates for each of the
comparators (stratified by genotype, treatment history and presence/absence of cirrhosis).

The company estimated SVR rates for PR in the GT2 treatment-naive subgroups using a Bucher
indirect treatment comparison. The company used data from the FISSION trial of PR versus
SOF+RBV, and the ASTRAL-2 trial of SOF/VEL versus SOF+RBV. It used risk differences in the
model because it considered that the odds ratios were not credible:

— SVRin GT2 TN NC.: positive risk difference for SOF/VEL of 18.41% versus PR - SVR of
99% for SOF/VEL and a derived rate of 80.59% for PR

— SVRin GT2 TN CC: positive risk difference for SOF/VEL of 28.46% versus PR - SVR of
100% for SOF/VEL and a derived rate of 71.54% for PR

The SVR rates used in the company model are presented in the following 3 slides

pre-meeting briefing document
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SVR12 rates, % (1)

(clinical data used in company model)

GT 1 la 1b
TE/TN TN TE TN TE TN TE
Cirrhotic? | NC CC NC CC NC CC NC CC NC CC NC CC

SOF/VEL |98.4 (985 |98.4 98.5 97.5 100 97.5 100 100 95.8 100 95.8

SOF+PR 91.7 [80.8 |[74.0 74.0 91.7 80.8 74.0 74.0 91.7 80.8 74.0 74.0

DCV+SOF | - 100 - 100 - 100 - 98.5 - 100 - 98.5
+R

DCV+SOF | 100 - 100 - 100 - 100 - 100 - 100 -

PR 43.6 |23.6 |17.6 10.0 43.6 23.6 17.6 10.0 43.6 23.6 17.6 10.0
LDV/SOF (940 |941 (954 86.4 94.0 94.1 95.4 86.4 94.0 94.1 95.4 86.4
OPR+D%R | - 954 |- - 97.0 92.9 96.0 95.4 99.0 100.0 100 97.8

SMV+PR 820 [604 |(80.1 74.4 82.0 60.4 80.1 74.4 82.0 60.4 80.1 74.4

SVR for GT1, 1la and 1b is by cirrhosis only - no distinction between subgroups according to prior treatment
Source: section 5.6.1 company submission: table 98 (page 236) and table 105 (page 244)

pre-meeting briefing document
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SVR12 rates, % (2)

(clinical data used in company model)

GT 2 3 4
TE/TN ™ TE ™ TE N TE

Cirrhotic? [ NC [ CC | NC cc NC cc NC cc NC cc NC cc
SOF/VEL |[99.0 |100 | 100 100 982 |930 |912 [892 |100 100 100 100
SOF+R 958 | 933 [81.3 |100 904 |733 |710 |579 |- - - -
SOF+PR | - - - - 958 |913 |942 |857 |100 50 100 50
DCV+SOF | - - - - - 579 |- 69.2 |- - - -

+R

DCV+SOF | - - - - 778 |- 714 |- - - - -

PR 80.6 |715 |35 35 712 | 297 |350 |350 |450 |250 |45 25
LDV/SOF | - - - - - - - - 95.2 | 100 846 | 100
OPR+D+R | - - - - - - - - 100 100 100 100
SMV+PR | - - - - - - - - 844 |667 |63.6 |46.4
DCV+PR - - - - 812 |778 |812 |778

Source: section 5.6.1 company submission: tables 90, 94, 109, 113, 117 and 121 (pages 249-256)
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SVR12 rates, % (3)

(clinical data used in company model)

GT 5 6

TE/TN TN TE TN TE
Cirrhotic? | NC CC NC CC NC CC NC CC
SOF/VEL | 96.6 100 100 100 100 100 100 100
SOF+PR 100 50 100 50 100 50 100 50
PR 45.0 25.0 - - 45.0 25.0

LDV/ISOF |[94.4 100 100 83.3 96.0 96.0 96.0 96.0

SVR in decompensated cirrhosis:
« SOF/VEL + R: 94.3%
 LDV/SOF + R: 86.4%

Source: section 5.6.1 company submission: tables 117, 121 and 125 (pages 253-259)
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Cost-effectiveness evidence

company submission chapter 5

pre-meeting briefing document
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Company’s 10-state Markov model

Lifetime horizon up to 100 years, starting age of 40 or 45 years, 79kg weight
2 week cycles for 72 weeks, one 24-week cycle, yearly cycles thereafter

i N\ y

Active Treatment

Hepatocellular
carcinoma

Model entry: Non-cirrhotic, compensated
cirrhosis or decompensated cirrhosis

Post-liver transplant

Dashed arrows are only considered in sensitivity analyses
Connecting arrow between the compensated cirrhosis and hepatocellular carcinoma health states not

shown (see company response to clarification question C4)
All patients experience a background mortality risk equivalent to general population, except in active

treatment phase where there is no risk ;

pre-meeting briefing document
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Company model inputs & assumptions:
similarities to previous Hep C NICE appraisals (1)

People with mild and moderate chronic hepatitis C (METAVIR score FO-F3) grouped within a
single health state (“non-cirrhotic”)

- In TA330 (SOF) and TA363 (LDV/SOF) committee concluded it appropriate to group mild and
moderate hepatitis C into 1 state, because it is consistent with how people are diagnosed in
current practice, using less invasive diagnostic tests than historically

- NB this grouping meant there was no opportunity for spontaneous SVR in mild patients (a
scenario modelled in previous appraisals)

- Other models separated health states according to METAVIR score or mild/moderate

Decompensated cirrhosis covers multiple possible health states (eg ascites, hepatic
encephalopathy and hepatorenal syndrome) to allow for several simultaneous complications

Utility estimates
— Fibrosis health state utility values taken from Wright et al., 2006
— SVR-related utility increment of 0.04 taken from Vera-Llonch et al., 2013
» Consistent with TA330 and TA363 (other appraisals used 0.05 from Wright et al. 2006)

* In TA365, the committee concluded that the SVR-related utility value would lie between
the trial estimate and the estimate from Wright et al., 2006

— Treatment-specific utility increments/decrements applied (consistent with TA330 and TA363)

— Utility decrements to adjust for the impact of adverse events

23
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Company model inputs & assumptions:
similarities to previous Hep C NICE appraisals (2)

SVR, treatment duration and adverse events taken directly from individual comparator studies

Non-treatment specific transition probabilities of moving to more severe health states were taken
from a variety of different studies, and are consistent with previous appraisals, except

— non-cirrhotic to the compensated cirrhosis health state (see next slide)
— compensated or decompensated cirrhosis to hepatocellular carcinoma (see next slide)

Patients with HIV co-infection are treated the same as those with HCV mono-infection and have
the same outcome

— Company states this is a conservative assumption: disease would progress more quickly in
people with co-infection than in mono-infection if untreated; therefore any given treatment
would be more cost-effective when treating co-infection compared with mono-infection

Re-infection after achieving SVR not accounted for in base case (scenario only)

— Re-infection resulted in restarting treatment in the patient’s initial health state (that is,
assuming that liver damage caused by HCV is not fully reversible)

Broadly the same sources and values for costs as in TA330 and TA363 because the company’s
systemic literature review did not identify any new data (but inflated to 2014/15)

pre-meeting briefing document




Company model inputs & assumptions:
differences from previous Hep C NICE appraisals

Transition probabilities for the non-cirrhotic state to the compensated cirrhosis health state:
 based on Kanwal 2014
« assumed to be fasterin GT3

Transition probabilities from compensated or decompensated cirrhosis to hepatocellular
carcinoma

* based on Cardoso et al. 2010

*  previous appraisals used Fattovich et al. 1997 and Cardoso et al. 2010
Short 2-week cycles initially, to allow for varied treatment durations of comparators

— Most other models start with yearly cycles, some used monthly, TA253 used weekly cycles
Patients do not die of non-hepatitis C causes during the treatment period (consistent with TA363)
Previous models have included boceprevir and telaprevir
GT4 data from trials of SOF/VEL were used for GT4 patients in model

— in previous appraisals, GT1a or 1b outcome data were used as a proxy for GT4 because
sample size for GT4 too small

25
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Company model inputs:
transition probabillities (TPs) (1)

TP from the non-cirrhotic state to the compensated cirrhosis health state

* InTA363 (LDV/SOF) — the ERG said details were insufficient to critique robustness of approach
for how this TP was calculated

« Company noted that this transition is important because genotype affects the rate of disease
progression, with GT3 being linked to faster progression and increased risk of hepatocellular
carcinoma compared with other genotypes

« The company did a targeted literature review, with a focus on GT3

— ldentified 11 studies; selected Kanwal et al. 2014 (n=8337) study of US veterans (provided
data for all genotypes)

— Kanwal et al. showed more rapid progression in GT3 than other GTs, but the TP from non-
cirrhotic to compensated cirrhosis was conservative compared with other studies, and
validated by experts as generalisable to UK

— The company model therefore assumed that progression from non-cirrhotic to compensated
cirrhosis was faster in GT3; different to models submitted for previous appraisals of SOF

TP from compensated or decompensated cirrhosis to hepatocellular carcinoma

* InTA363 (LDV/SOF) the committee concluded that this TP lies somewhere in between 0.014
(Fattovich et al. 1997) and 0.0631 (Cardoso et al. 2010); most plausible ICERs used both

* Inthe current submission, the company used 0.631 from Cardoso et al.

26
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Company model inputs:
transition probabillities (TPs) (2)

From To Annual TP Source Comments
NC CcC GT10.0213 | Kanwal et al, 2014 Assumes GT5 and GT6 are
GT20.0165 equivalentto GT4
GT3 0.0296
GT4 0.0202
GT5 0.0202
GT6 0.0202
CcC DCC 0.0438 Cardoso et al 2010 Calculated
HCC 0.0631 Cardoso et al 2010 Calculated
CCSVR DCC 0.0064 Cardoso et al 2010 Calculated
HCC 0.0128 Cardoso et al 2010 Calculated
DCC HCC 0.0631 Cardoso et al 2010 Calculated
Liver transplant | 0.022 Siebert 2005
Death 0.24 EAP data (EASL 2016)
DCC SVR HCC 0.0631 Assumption Assumed same as TP from
DCC without SVR
Liver transplant | 0.022 Assumption Assumed same as TP from
DCC without SVR
Death 0.049 EAP data (EASL 2016)
HCC Death 0.4300 Fattovich et al, 1997 Used in TA106
Liver Death, Yrl 0.2100 Bennett et al 1997 Used in TA106
transplant

Cardoso included patients stage at F3 and F4 and DCC was defined as several liver-related complications

Source: table 81 company submission

)
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Company model inputs:
health-state utilities

Health state Utility

Baseline: non-cirrhotic 0.75 (Wright et al. 2006)
Baseline: compensated cirrhosis 0.55 (Wright et al. 2006)
Baseline: decompensated cirrhosis, 0.45 (Wright et al. 2006)
hepatocellular carcinoma and liver transplant

Post liver transplant 0.47 (Wright et al. 2006)

Source: table 82 company submission

« Utility increment after SVR: 0.04
— From Vera-Llonch et al 2013 (US EQ-5D tariff); consistent with TA330 & TA363

— Company noted that, although Wright et al. uses a UK EQ-5D tariff, Vera-Llonch et
al. was the most recent source with the least uncertainty

* No time-dependent utility change within health states
* Adverse events reduce utility
« Once treatment stops: no quality of life, adverse event (AE) or cost implications persist

— Patients return to the utility value relevant to the post treatment health state they are
in, and future AEs and their associated costs cannot occur

28
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Company model inputs:
treatment-specific utilities

Treatment-specific utility decrements
— Applies for regimens containing interferon or ribavirin

— Associated with mood and psychiatric disturbance, nervous system effects,
diarrhoea and nausea, generalised systemic effects (eg reduced appetite),
asthenia, itch and inflammatory skin disorders and pain (muscular and joint)

 For ribavirin-containing regimens: —1.00% to —6.88%
« For interferon-containing regimens: —-14.27% to -14.77%
Treatment-specific utility increments

— Applied for direct-acting antivirals because they are not associated with the
adverse effects of interferon and ribavirin AND are improve quality of life due to
rapid early suppression of the virus

» 4.43% (all direct-acting antivirals)
Data sourced from trials where possible but some assumptions made

— eg on-treatment utility values for LDV/SOF (SF-36 data converted to SF-6D)
were applied to SOF/VEL, due to lack of evidence from ASTRAL trials

The company reported that the impact of removing treatment-specific utilities is
negligible (see response to clarification question C12)

29

pre-meeting briefing document




Application of price discounts

2 comparators are recommended by NICE with confidential price discounts agreed with the
Commercial Medicines Unit (discounted prices not known by the company):

— ombitasvir/paritaprevir/ritonavir (OPR) (TA365)
— daclatasvir (DCV) (TA364)

Because the discounts are confidential, cost-effectiveness analyses in the company submission
and ERG report which contain OPR or DCV as comparators use the list prices for OPR, DCV and
SOF/VEL.

— Note: these results are not reflective of the true cost effectiveness of SOF/VEL and are not
presented in this premeeting briefing

In its confidential appendix, the ERG reproduced the company base case and its own base case
using the confidential discounted prices for OPR, DCV and SOF/VEL.

The results presented in this premeeting briefing document reflect discounted prices of the
intervention and comparators. Exact ICERs cannot be published for analyses which contain OPR
or DCV as comparators, to protect the confidentiality of the discounts.

The company presented fully incremental results and the ERG presented only pairwise
comparisons (that is, the ICER for SOF/VEL compared with each comparator individually).
Therefore, for analyses which contain OPR or DCV as comparators, fully incremental results with
the discounted prices for OPR and DCV are not available (only pairwise comparisons using
discounted prices are available). Fully incremental analyses using list prices are presented in the
company submission, but not in this premeeting briefing document because they do no reflect the
true cost effectiveness of SOF/VEL.

pre-meeting briefing document
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Cost-effectiveness results based on
company’'s base case assumptions (1)

fully incremental results with discounted price for SOF/VEL

The ICER for SOF/VEL compared with the next non-dominated comparator was between
« £2,379 and £32,595 for GT2 (TN NC, TN CC, TE NC and TE CC,; including IFN-ineligible)
« SOF/VEL had an ICER of £32,595 compared with PR in GT2 TN NC
*  Excluding this population, the maximum ICER was £12,384
« £3,893 and £15,199 for GT3 (TN NC, TN CC, TE NC and TE CC; not including IFN-ineligible)
« £2,395and £2,462 for GT4 (TN CC and TE CC)

— The results for GT4 do not include OPR because the company did not include OPR in the GT4 cirrhotic
subgroup (NICE TA365 recommends OPR for all GT4 subgroups)

* £2,395 and £6,229 for GT5 and GT6 (TN NC, TN CC, TE NC and TE CC)

In DCC, SOF/VEL plus ribavirin dominated LDV/SOF plus ribavirin

Note:

*  Fully incremental results are not presented for subgroups for whom OPR or DCV are

comparators, because fully incremental results with the discounted prices for OPR and DCV

are not available (see previous slide). Pairwise results for all populations, using the company’s

base case assumptions and including relevant price discounts are summarised on the next slide.

pre-meeting briefing document
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Cost-effectiveness results based on

company’s base case assumptions (2)
pairwise results with discounted prices for SOF/VEL, OPR & DCV

Summary

At a willingness-to-pay threshold of £20,000/QALY, SOF/VEL was cost effective compared with all
treatments in all populations except compared with peginterferon and ribavirin (PR) for treating GT2
treatment-naive non-cirrhotic CHC in people eligible for interferons (ICER £32,595 per QALY gained).

-
-
-
- I
GT1

» SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £1,144—£4,996/QALY)

- sor/vEL I
— compared with LDV/SOF in GT1 TN NC, where SOF/VEL had an ICER of £8,288/QALY
- I

«  These results include comparisons with DCV/SOF/RBV 24w, which the company did not include
but the ERG did (using results for DCV/SOF 12w as a proxy)
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Cost-effectiveness results based on

company’s base case assumptions (3)
pairwise results with discounted prices for SOF/VEL, OPR & DCV

GT2

+  SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £2,424—-£12,384/QALY) except compared with PR in TN NC (ICER £32,595/QALY)

(]
w |

«  SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £2,855—£15,199/QALY)

«  SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £1,405-£6,232/QALY)

— BUT company did not include regimens containing daclatasvir or simeprevir
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Cost-effectiveness results based on

company’s base case assumptions (4)
pairwise results with discounted prices for SOF/VEL, OPR & DCV

GT5/6

SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £1,405—£6,229/QALY)

DCC

SOF/VEL dominated LDV/SOF/RBYV in both subpopulations (treatment-naive and treatment-
experienced)
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Company’s deterministic and
probabilistic sensitivity analyses

Deterministic sensitivity analyses (DSA)
« Company presented results of DSA only for treatment-naive non-cirrhotic subgroups for GT1-GT4
« The ICER was most sensitive (ICER range >£10,000) to following variables:
— Treatment costs (for LDV/SOF and SOF/VEL)
— Discount rates (costs and outcomes)
— SVR probability (for LDV/SOF, PR and SOF/VEL)
— Utility non cirrhotic (baseline)
« The ICER was not sensitive to including a risk of re-infection after SVR
Probabilistic sensitivity analyses (PSA)
« The probabilistic ICERs appeared similar to the deterministic ICERs

»  The probability that SOF/VEL is cost effective ranged from 18%-93% for a threshold value of
£20,000 and 23%-95% for a threshold value of £30,000

— Note: this includes analyses that do not reflect approved confidential discounts

*  For only the analyses with discounted prices: probability SOF/VEL is cost effective ranged from
42%-93% for a threshold value of £20,000 and 52%-95% for a threshold value of £30,000

— Note: this excludes the following populations: GT1a overall TN NC, TN CC, TE NC, TE CC,;
GT1b overall TN NC, TN CC, TE NC, TE CC; GT 1 overall TN NC, TN CC, TE NC, TE CC;
GT3 IFN-ineligible TN NC, TN CC, TE NC, TE CC; GT4 overall TN NC, TE NC
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Company’s DSA:

tornado diagram for GT2 TN NC (figure 62 company submission)

Discount rates (costs and outcomes)

SVR PEGINF2a + RBV (24 wks) (non-cirrhotic)

Cost non cirrhotic on Sofosbuvir/velpatasvir (12 wks)
Utility non cirrhotic no treatment

SVR Sofoshuvir/velpatasvir (12 wks) (non-cirrhotic)
Cost non cirrhotic on PEGINF2a + RBV (24 wks)

Age specific mortality rate

Utility cirrhotic no treatment

Utility increment - SVR

Transition probability from compensated cirrhosis to HCC

T
£0 £10,000 £20,000 £30,000 £40,000 £50,000 £60,000

ICER per QALY gained

B Min input value B Max input value
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Company’s DSA:

tornado diagrams for GT3 TN NC (figure 60 company submission)

Discount rates (costs and outcomes)

Cost non cirrhotic on Sofosbuvir/velpatasvir (12 wks)

SVR PEGIMF2a + RBV (24 wks) (non-cirrhotic)

Utility nen cirrhotic no treatment

Transition probability from non cirrhotic to compensated cirrhosis

SVR Sofosbuvir/velpatasvir (12 wks) (non-cirrhotic)

Cost non cirrhotic on PEGINF2a + RBV (24 wks)

Utility cirrhotic no treatment

Age specific mortality rate

Utility increment - SVR

£0

£5,000 £10,000

® Min input value

£15,000

ICER per QALY gained

B Max input value
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Company’s scenario analyses

« The company modelled some of the comparators in the scope as scenarios only

« The results for some of these are captured in the summaries in slides 32 and 33:

DCV+SOF+R 24w in GT1 and GT4 IFN-ineligible cirrhotic patients
DCV+SOFxR 12w in GT4 patients

DCV+PR in GT4 patients

SMV+PR in GT4 patients

OPR in GT4 cirrhotic patients

DCV+SOF+R 24w in GT1 IFN-ineligible cirrhotic patients
OPR in GT4 cirrhotic patients

« The company did not perform any additional scenario analyses

Full results from scenario analyses are presented in section 5.8.3 of the company
submission (page 354-67)

pre-meeting briefing document
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ERG critigue
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Summary of ERG critique (1)

Generally, SOF/VEL trials were well conducted. Higher risk of bias for ASTRAL-3 and 2 because they
were open-label studies. In addition, in ASTRAL-3 there were more dropouts in the comparator arm
(n=21) than in the intervention arm (n=2).

The ERG noted similar issues to previous TA models that have already been highlighted but accepted
by the appraisal committee

Cost-effectiveness results were at risk of bias because SVR, discontinuation rates and AEs were
taken directly from individual trials (see slide 42). Not adjusted for in ERG’s exploratory analyses.

Issues relating to calculation of utility values and increments:

— Preferable to use SOF/VEL trial data to derive health state utility values and the SVR utility
increment, rather than published literature. Not adjusted for in ERG’s analyses.

— Wright et al. 2006 not the most appropriate source for utilities because data collected
between 1996-2002 (not reflective of current practice). Not adjusted for in ERG’s analyses.

— Estimates of on-treatment utility increments and decrements were not fully justified (and
sources not provided). However, the ERG agreed that the direction of effect of the different
treatments is accurately reflected and that removing these increments does not impact the
cost-effectiveness results (response to clarification questions C12b).

The company model oversimplified the disease by:
— Grouping mild and moderate cirrhosis into 1 health state. Not changed in ERG’s analyses.

— Not including re-infection or treatment failure. This favours all active treatments. The ERG’s
analyses allowed for re-infection. 40
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Summary of ERG critique (2)

The ERG had concerns about some differences from previously accepted TA models:

The company did not systematically identify sources for all transition probabilities (see slide 43).

— The ERG’s exploratory analyses corrected errors in the transition probabilities but the ERG
could not systemically identify alternative sources for transition probabilities.

Published literature (Wright et al. 2006) does not support the application of a utility increment for
people with decompensated cirrhosis who achieved an SVR.

— The ERG’s exploratory analyses did not include this increment.

Additional ERG comments:

The company’s utility value for the ‘non-cirrhotic’ health state was based on a weighted average of
mild (83%) and moderate (17%) CHC patients. The ERG was concerned that these proportions
were not underpinned with evidence and was not able to assess the validity of these figures.

The company’s model lacked face/internal validity (see slide 44).
The company’s probabilistic sensitivity analyses were potentially biased and difficult to interpret.

The ERG could not calculate results for all comparators because the company had not included
them in its executable model, and for some comparators it was forced to make assumptions in
order to include them (for example, assuming the results for DCV+SOF+RBV are equal to
DCV+SOF for patients with GT1 CHV and compensated cirrhosis).
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Detailed ERG critique:
using individual study data for SVR rates in model

The ERG agreed that the NMA results were not suitable for use in the economic analysis. However,
the ERG stated 3 concerns about the company's approach to using individual study data:

1. The company selected 1 source for each intervention in each population = risk of bias
— the ERG considered that the company’s choice of study was often arbitrary

— selecting results from a single arm of a study means that results are open to the risks of bias
associated with observational studies

2. The company selected SVR rates from RCTs identified in its original literature search. The ERG
considered that, because data were taken from individual study arms, all types of study design
(eg uncontrolled studies, non-randomised) are valid for inclusion and should have been included.

3. Some studies presented multiple SVR rates; the ERG considered that the company's choice of 1
SVR rate from each study was arbitrary.

The company justified its sources in response to clarification question B2a, and showed that using an
alternative source did not change the cost-effectiveness results. The ERG considered the company’s
justifications for choosing each SVR to be valid, but suggested:

« equally valid justifications could have been provided for alternative sources
« using multiple alternative sources across different interventions may have changed the results
+ the company could have listed the available options and calculated a mean.

The ERG questioned whether differences in SVR rates between comparators are true differences or
driven by differences between studies (eg difference in study population). It noted that the company’s
DSA showed the model was sensitive to SVR rates (see slides 35-37)

pre-meeting briefing document
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Detailed ERG critique:

transition probabilities (TPs)

The ERG considered that the company’s assumption of faster progression of liver fibrosis in GT3 was
supported, but had concerns about the company’s approach to estimating the GT3-specific TP from
the non-cirrhotic to the compensated cirrhotic health state. The ERG considered that:

The company’s targeted literature search to identify TPs from the non-cirrhotic to the
compensated cirrhotic health state for the GT3 population was inadequate.

All TPs in all populations should have been selected from the results of systematic searches.

The ERG also had concerns about the other treatment-independent TPs:

The company did not justify its assumption that all other TPs were independent of prior treatment
and genotype.

The company did not justify the TPs from the compensated and decompensated cirrhosis health
states (with and without SVR) and the ERG could not find them in the source provided.

— Particularly the probability of death from the decompensated cirrhosis health states with and
without SVR (0.049 and 0.240 respectively); the ERG noted that previous appraisals did not
model an impact of SVR status on the probability of death from decompensated cirrhosis.

It was inappropriate for the company to assume that data from patients with several liver-related
complications is equivalent to patients with decompensated cirrhosis.

The ERG identified calculation errors in the transition probabilities

The ERG does not consider these to be priority issues because these transition probabilities were
treatment independent, except for the SVR status-dependent TPs as these might drive the
differences between the different treatments

pre-meeting briefing document
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Detailed ERG critique:
model lacked face/internal validity

The ERG considered that the following assumptions oversimplified the model and lacked face validity,
but did not adjust for them in its exploratory analyses because it considered that the company’s
approach was conservative (that is, underestimated the effectiveness of active treatments, including
SOF/VEL):

e assuming a year with 48 weeks
* incorporating a period without any disease progression and mortality

* not adjusting the liver transplant tunnel for shorter cycle lengths, meaning that the impact of a liver
transplant on costs and QALYs was underestimated for liver transplants that occur during the first
38 cycles (when cycle lengths were shorter).

The ERG was concerned that the total health benefits of more effective treatments with higher SVR
rates may have been underestimated, because the model could not incorporate effects on the
population infection rate.

The ERG considered that the results of the company’s probabilistic analyses were potentially biased
and difficult to interpret because:

« The company model was unable to consider multiple comparators simultaneously in the
probabilistic analyses (which is methodologically incorrect)

« The company did not include all comparators in the scope in its base case, and therefore might
have overestimated the probabilities of being cost effective.
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ERG base case: assumptions

The ERG created its own base case in which it made the following changes:

Corrected errors in transition probabilities calculated by the company.

Incorporated an annual reinfection probability of 2.4% (standard error: 1.4%) in the non-cirrhotic,
compensated cirrhosis and decompensated cirrhosis health states (based on a systematic review
and meta-analysis by Aspinall et al. 2013).

Removed the utility increment for achieving SVR from decompensated cirrhosis health state.

For the subgroups with GT1, the ERG presented the results for the combined GT1 group
(instead of presenting separate results for GT1a and GT1b).

The ERG suggested that the difference in response between GT1la and GT1b is small and is
unlikely to be a major issue from a clinical perspective.

The only difference in comparators for GT1la and GT1b is OPR, which the ERG handled as
follows:

— data for OPR+D (without RBV) was retrieved from GT1b (not available for GT1a)
— data for OPR+D+RBYV retrieved from GTla.

The ERG justified this because all treatment independent transition probabilities are equal for
GT1, GTla and GT1b.
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ERG base case: pairwise results (1)
using discounted prices for SOF/VEL, OPR & DCV

The ERG presented pairwise comparisons of SOF/VEL with each comparator.

At a willingness-to-pay threshold of £20,000/QALY, SOF/VEL was cost effective compared with all
treatments in all populations except compared with peginterferon and ribavirin (PR) for treating:

« GT2 treatment-naive non-cirrhotic CHC in people eligible for IFN (ICER £44,545/QALY)
+  GT3 treatment-naive non-cirrhotic CHC in people eligible for IFN (ICER £21,479/QALY)

GT1

+ SOF/VEL was cost effective compared with no treatment or PR in all GT1 populations (ICERs
ranged from £2,897—-£8,273/QALY)

- sor/VEL IR
— LDV/SOF in GT1 TN NC, where SOF/VEL had an ICER of £12,150/QALY
- I
* Note that the ERG used results for DCV/SOF (12w) as a proxy for DCV/SOF/RBV 24w for people
with cirrhosis

GT2

«  SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £4,419-£17,947/QALY) except compared with PR in TN NC (ICER £44,545/QALY)

pre-meeting briefing document
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ERG base case: pairwise results (2)
using discounted prices for SOF/VEL, OPR & DCV

GT3

«  SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £5,107—£7,694/QALY) except compared with PR in TN NC (ICER £21,47/QALY)

SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £3,265—£9,689/QALY)

* Note that regimens containing daclatasvir or simeprevir were not included in these analyses (see
next slide)

GT5/6

«  SOF/VEL was cost effective compared with no treatment or PR in all populations (ICERs ranged
from £3,319-£9,689/QALY)

O‘

DC

«  SOF/VEL dominated LDV/SOF/RBV in both subpopulations (treatment-naive and treatment-
experienced) '
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ERG base case: limitations

The ERG could not calculate results for all comparators because the company had not included
them in its executable model. The ERG was not able to include in its base case:

— DCV+SOF+R 24w in GT4 IFN-ineligible cirrhotic (dominated by SOF/VEL at list prices)

— DCV+SOF£R 12w in GT4 patients (dominated by SOF/VEL, or more costly for the same
QALY gains, at list prices)

— DCV+PR in GT4 patients

+ The ERG was concerned that it could not calculate results for this comparison (neither
using its own base case nor when applying discounts to the company model), because
the company analysis using list prices resulted in an ICER for SOF/VEL substantially
>£30,000/QALY in treatment-naive patients with GT4 CHC, and no cirrhosis

— SMV+PR in GT4 patients (dominated by SOF/VEL at list prices, except in TN CC where
SOF/VEL was dominated)

In order for the ERG to calculate results for the comparison with DCV+SOF+RBV in patients with
GT1 and compensated cirrhosis (which the company did not include in its model) the ERG
assumed that the results for DCV+SOF+RBV were equal to DCV+SOF.

The ERG stated that its results should be interpreted with caution, because the treatment
effectiveness parameters were based on questionable assumptions/methods (that is, arbitrary
selection of single SVR, discontinuation and AE rates from single study arms for each treatment)

The ERG did not perform probabilistic analyses because, according to the ERG, the economic
model submitted by the company was unable to consider multiple comparators simultaneously in
the probabilistic analyses (which is methodologically incorrect).
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Equality issues

The following potential equality issues were raised:

* Ahigher prevalence of disease or specific genotypes (genotypes 3 and 4) in people
who inject drugs and among minority ethnic groups

— From company and professional organisations

pre-meeting briefing document
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Innovation

First pan-genotypic, all-oral, interferon- and ribavirin-free regimen

— Particular unmet need for interferon-free treatment in treatment-experienced people with
GT3 and cirrhosis

For all adult patients, including those with compensated cirrhosis
— by adding ribavirin, can treat decompensated cirrhosis

The only ribavirin-free treatment for GT 2/3

>94% SVR12 rates across all genotypes and subgroups

Meets a need identified as important by NHS

— NHS Outcomes Framework commitment to reducing mortality due to liver disease in people
under 75 years of age

Benefits not captured in QALY:
— reduction in onward transmission of HCV due to effective treatment

— reversal of liver fibrosis once cured

pre-meeting briefing document
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Appendix B

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal
Sofosbuvir-velpatasvir for treating chronic hepatitis C

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of the combination of
sofosbuvir and velpatasvir 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 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 15 to 20% of
infected people naturally clear their infections within 6 months.* However,
most people develop chronic hepatitis 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). Cirrhosis is
severe scarring that has spread throughout the liver. About 20% of people
with chronic hepatitis C develop cirrhosis;? the time for progression to cirrhosis
varies, but it takes up to 40 years (20 years on average).* Cirrhosis can
progress to become ‘decompensated’, which means 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 and more than
half of people with chronic hepatitis C are unaware of their infection.® 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 have been diagnosed with chronic hepatitis C in England, and that
approximately 90% of these people are infected with genotype 1 or 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 response to treatment and therefore the
treatment decisions. For those with mild hepatitis C, a ‘watchful waiting’
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for treating chronic hepatitis C

Issue Date: March 2016 Page 1 of 6



Appendix B

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) recommends:

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 people 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

Sofosbuvir-velpatasvir (brand name unknown, Gilead Sciences) is an oral,
fixed-dose combination of 2 anti-hepatitis C virus drugs. Sofosbuvir is a pan-
genotypic nucleotide analogue that inhibits the non-structural protein 5B
(ns5b), and velpatasvir is a pan-genotypic NS5A inhibitor.

Sofosbuvir-velpatasvir does not currently have a marketing authorisation in
the UK for treating chronic hepatitis C. It has been studied in clinical trials,
with or without ribavirin, for treating genotypes 1-6 HCV in adults with or
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Appendix B

without cirrhosis. The clinical trials included people with untreated HCV and
those with previously treated HCV.

Intervention(s) Sofosbuvir-velpatasvir

Population(s) Adults with chronic hepatitis C:

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

who have had treatment for chronic hepatitis C
before (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)
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Outcomes

The outcome measures to be considered include:

sustained virological response
development of resistance to treatment
mortality

adverse effects of treatment

health-related quality of life.

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 the evidence allows the following subgroups will be
considered:

genotype
co-infection with HIV
people with and without cirrhosis

people who have received treatment before liver
transplantation, and those who have received it
after liver transplantation

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

people who are intolerant to or ineligible for
interferon treatment.

If the 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

Related Technology Appraisals:

Ombitasvir/paritaprevir/ritonavir with or without
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and NICE
Pathways

dasabuvir for treating chronic hepatitis C (2015) NICE
Technology appraisal 365. Review date to be confirmed.

Daclatasvir for treating chronic hepatitis C (2015) NICE
Technology appraisal 364. Review date to be confirmed.

Ledipasvir-sofosbuvir for treating chronic hepatitis C
(2015) NICE Technology appraisal 363. Review date to
be confirmed.

Simeprevir in combination with sofosbuvir for treating
chronic hepatitis C (2015) Terminated NICE Technology
appraisal 361.

Simeprevir in combination with peginterferon alfa and
ribavirin for treating genotypes 1 and 4 chronic hepatitis
C (2015) NICE Technology appraisal 331. Review date
to be confirmed.

Sofosbuvir for treating chronic hepatitis C (2015) NICE
Technology appraisal 330. Review date to be confirmed.

Boceprevir for the treatment of genotype 1 chronic
hepatitis C (2012) NICE Technology appraisal 253.
Review date to be confirmed.

Telaprevir for the treatment of genotype 1 chronic
hepatitis C (2012) NICE Technology appraisal 252.
Review date to be confirmed.

Peginterferon alfa and ribavirin for the treatment of
chronic hepatitis C (2010) NICE Technology appraisal
200. 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. 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. Added to static list December 2013.

Related guidelines:
Guideline in development

Hepatitis C: Diagnosis and management of hepatitis C
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

Needle and syringe programmes (2009) NICE Public
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Health Guidance 18
Related Quality Standards:

Quality standard for drug use disorders (2012) NICE
quality standard 23
http://www.nice.org.uk/quidance/qualitystandards/quality

standards.jsp

Related NICE Pathways:

Hepatitis B and C testing (2012) NICE pathway
http://pathways.nice.org.uk/pathways/hepatitis-b-and-c-
testing

Liver conditions NICE pathway
http://pathways.nice.org.uk/pathways/liver-conditions

Related National
Policy

NHS England, Manual for prescribed specialised
services for 2013/14, Chapter 65, Jan 2014.
http://www.england.nhs.uk/wp-
content/uploads/2014/01/pss-manual.pdf

NHS England, Clinical Commissioning Policy Statement:
Treatment of chronic Hepatitis C in patients with
cirrhosis.
https://www.england.nhs.uk/commissioning/wp-
content/uploads/sites/12/2015/06/hep-c-cirrhosis-polcy-
statmnt-0615.pdf

Department of Health, NHS Outcomes Framework
2014-2015, Nov 2013.
https://www.gov.uk/government/uploads/system/uploads
[attachment_data/file/256456/NHS outcomes.pdf
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Matrix of consultees and commentators

e Gilead Sciences (sofosbuvir-
velpatasvir)

Patient/carer groups

e Addaction

e Addiction Today (Addiction Recovery
Foundation)

ADFAM

African Health Policy Network
Black Health Agency

British Liver Trust

Compass UK

GMFA - The Gay Men’s Health
Charity

Haemophilia Alliance
Haemophilia Society

Hepatitis C Trust

HIV i Base

Lifeline Project

Liver4Life

Muslim Council of Britain

NAM Publications

National AIDS Trust

Positively UK

South Asian Health Foundation
Specialised Healthcare Alliance
Terrence Higgins Trust

UK Harm Reduction Alliance
UK Thalassaemia Society

Professional groups

e Association for Clinical Biochemistry
and Laboratory Medicine

e British Association for Sexual Health

Consultees Commentators (no right to submit or
appeal)
Company General

Allied Health Professionals Federation
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

Comparator companies

Abbvie (ombitasvir, paritapreuvir,
ritonavir, and dasabuvir)
Bristol-Myers Squibb (daclatasvir)
Gilead Sciences (sofosbuvir,
ledipasvir/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)
and HIV ribavirin)
e British Association for the Study of the Teva UK (ribavirin)
Liver (BASL)
e British Association for the Study of the | Relevant research groups
Liver Nurses Forum e Cochrane Hepato-Biliary Group
e British Geriatrics Society e Foundation for Liver Research
e British HIV Association e HCV Research UK
e British Infection Association e MRC Clinical Trials Unit
e British Society of Gastroenterology ¢ National Institute of Health Research
e British Transplantation Society e STOP-HCV UK
e British Viral Hepatitis Group e UCL Centre for Sexual Health & HIV
e HCV Action Research
e Haemophilia Nurses Association e UK National Screening Committee
e Hepatitis Nurse Specialist Forum
e Infection Prevention Society Associated Public Health Groups
 Medical Foundation for AIDS & Sexual | ® Public Health England
Health e Public Health Wales
¢ Royal College of General Practitioners
¢ Royal College of Nursing
e Royal College of Pathologists
e Royal College of Physicians
e Royal Pharmaceutical Society
¢ Royal Society of Medicine
e Society for General Microbiology
¢ UK Clinical Pharmacy Association
e UK Clinical Virology Network
¢ UK Haemophilia Centre Doctors’
Association
Others
e Department of Health
¢ NHS England
e NHS Southend CCG
e NHS Tameside and Glossop CCG
e Welsh Government

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
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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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Instructions for companies

This is the template for submission of evidence to the National Institute for Health and Care
Excellence (NICE) as part of the single technology appraisal (STA) process. Please note that
the information requirements for submissions are summarised in this template; full details of the

requirements for pharmaceuticals and devices are in the user guide.

This submission must not be longer than 250 pages, excluding appendices and the pages
covered by this template.

Companies making evidence submissions to NICE should also refer to the NICE guide to the

methods of technology appraisal and the NICE guide to the processes of technology appraisal.
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1 Executive summary

Burden of disease and unmet need

Hepatitis C is a progressive infectious life-threatening disease caused by hepatitis C virus
(HCV) infecting the liver. Six major HCV genotypes (GT) are prevalent (GT1-6) (1, 2), with GT1
(47%) and GT3 (44%) predominating in England (3). Left untreated, patients with chronic
disease are at progressive risk of liver fibrosis, compensated cirrhosis, decompensated
cirrhosis, hepatocellular carcinoma (HCC) and death (1), as well as extrahepatic diseases
including circulatory diseases, renal diseases, autoimmune disorders, cutaneous manifestations
and non-liver cancers (4, 5). The rate at which liver disease progresses is unpredictable and
related to a range of factors, including alcohol consumption, age at infection, gender, the
presence of co-morbidities, and co-infection with hepatitis B virus (HBV) or human
immunodeficiency virus (HIV) (1). Some genotypes are more difficult to treat than others; of
particular significance is that patients infected with GT3 HCV are at increased risk of disease
progression compared with other genotypes, with several studies showing significantly higher
rates of fibrosis progression (p=0.007) (6), development of HCC (p=0.003) (7) and all-cause
mortality (p=0.01) (8). These findings highlight the critical importance of diagnosing and curing
chronic hepatitis C (CHC) patients when they are at early stages of disease, to avoid long-term
clinical complications.

Historically patients with CHC were poorly served, with NICE-recommended regimens limited to
pegylated interferon (Peg-IFN) + ribavirin (RBV) alone, or the first-generation protease inhibitors
(Pls), boceprevir (BOC) and telaprevir (TVR), both taken in combination with Peg-IFN+RBV (9-
13). However, Peg-IFN and RBV are limited by low sustained virologic response (SVR) rates
(40-50% with Peg-IFN+RBV in GT1 (14)), significant side effects (14, 15), contraindications in a
number of patient groups (15-17) including those on anti-retroviral therapy (ART) (16, 17), the
need for safety and efficacy monitoring and support (14, 18), high discontinuation rates due to
adverse events (AEs) (19), long duration of treatment (up to 48 weeks for Peg-IFN+RBV) (16,
17), and administration burden (weekly subcutaneous injections [Peg-IFN] (16, 17) or multiple
tablets daily [RBV] (15)). As such, CHC therapy has proved difficult for many patients and limits
the proportion that start or complete therapy (18); in a UK setting

I
I (20).

With the emergence of direct acting antiviral (DAA) -based regimens there has been a move
towards regimens that are generally easier to take and are more tolerable. Some of the current
NICE-recommended DAA-based regimens provide simpler, short duration, RBV-free options,
with up to 100% SVR rates for non-cirrhotic GT1 patients (21-24). However, there is still a
reliance on RBV, and in some cases Peg-IFN, or longer treatment durations to achieve high
(290%) SVR rates in GT2—6 patients, GT1 cirrhotic patients, and other difficult to treat
subgroups, such as those with decompensated cirrhosis (21-24). In addition, many DAAs,
including simeprevir (SMV), daclatasvir (DCV) and ombitasvir (OBV)/ paritaprevir (PTV)/
ritonavir (RTV), and dasabuvir (DSV) are associated with multiple clinically relevant drug-drug
interactions such that they cannot be administered with several commonly used medications,
including some antiretroviral drugs (22, 23, 25, 26).

Therefore, despite recent advances, there still remains substantial unmet need for simple, short
duration, RBV- and Peg-IFN-free, highly effective, pan-genotypic and well tolerated therapies.
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Groups that are still of particular concern are those for whom high SVR rates are more difficult
to achieve and thus are considered more difficult to treat. These patients groups include:

e GT3 infection

e compensated and decompensated cirrhosis
¢ ineligible for Peg-IFN

¢ ineligible for RBV

e CHC treatment-experienced

Unmet need in GT3

Chronic GT3 infection arguably represents the area of greatest unmet clinical need, because of
the size and additional morbidity associated with this particular genotype. GT3 accounts for
around 44% of all HCV infections in England (3). Furthermore, several studies have shown that
patients with GT3 HCV infection experience significantly higher rates of fibrosis progression
(p=0.007) (6), development of HCC (p=0.003) (7) and all-cause mortality (p=0.01) (8),
compared with patients infected with other HCV genotypes.

In spite of this, and the recent advances in treatment regimens for other genotypes, there are
still very limited NICE-recommended DAA-based options available for GT3 overall. In GT3
patients who are treatment-naive and without cirrhosis the situation is even more urgent, with
no interferon (IFN)-free or RBV-free treatment available that is recommended by NICE for all
patients, leaving only Peg-IFN+RBV or no treatment as the viable options. Treatment outcomes
for GT3 patients treated with Peg-IFN+RBV are poor, with real-world data in England showing

I (20).
Sofosbuvir/Velpatasvir

Aside from having the potential to fulfil this significant unmet clinical need in GT3 treatment-
naive, non-cirrhotic patients, the availability of a pan-genotypic, short duration, IFN- and RBV-
free treatment option such as sofosbuvir (SOF)/ velpatasvir (VEL) creates a realistic opportunity
to eliminate the burden of HCV infection in England and Wales. This value of SOF/VEL to the
healthcare system in England and Wales is even more pronounced in the context of CHC
treatment in resource-constrained settings where rapid genotyping of CHC patients may not be
practical or feasible. In this context, where SOF/VEL requires no genotyping, it would potentially
simplify treatment choice, enabling CHC treatment to be delivered in a greater number and
variety of healthcare settings, thereby enabling a greater number of CHC patients to be treated
in England and Wales as compared to historic treatment rates.

1.1 Statement of the decision problem

The objective of this technology appraisal is to appraise the clinical and cost effectiveness of the
combination of SOF/VEL within its marketing authorisation — anticipated date July 2016 — for
treating CHC. The NICE decision problem is summarised in Table 1.

Table 1: The decision problem

Final scope issued by NICE Decision problem addressed in the
company submission and rationale

Population Adults with CHC As per final scope

¢ \WWho have not had treatment for CHC
before (treatment-naive)

e Who have had treatment for CHC

Company evidence submission for SOF-VEL for treating CHC [ID 921] 18




Final scope issued by NICE

Decision problem addressed in the
company submission and rationale

before (treatment-experienced)

Intervention

SOF/VEL

As per anticipated marketing authorisation

e SOF/VEL 12 weeks for all patients
without cirrhosis or compensated
cirrhosis, including those with HIV co-
infection.

e SOF/VEL+RBV 12 weeks for patients
with decompensated cirrhosis

Comparator(s) | e Best supportive care (watchful waiting) | As per final scope, with the following
(GT1-6) exceptions:
e BOC+Peg-IFN+RBV (for GT1 only) e All active treatments are included in line
o DCV+Peg-IFN+RBV (for specific people with NICE recommendatlons from
with GT4; as recommended by NICE) technology appraisals
e DCV+SOFzRBYV (for specific people * "Best supporti\{e care”.is fjefined asno
with GT1, 3 or 4; as recommended by treatment in this submission
NICE) o “No treatment” modelled in line with
o . previous submissions and in the
° Iaerliggég;i?:sgf dpbe oﬂﬁ:vél)th GTl context of Public Health England data
' y that shows very poor linkage to the
» OBV/PTV/RTV+DSV+RBYV (for GT1 or care of patients who are diagnosed
4) but not treated (i.e. how “watchful
e Peg-IFN+RBYV (for GT1-6) waiting” in the UK context doesn’t
o SMV+Peg-IFN+RBV (for GT1 or 4) work with this patient population)
o SOF+RBV=*Peg-IFN (for specific people ¢ fBOCfan;I TVFfz include/,-d by extrapolating
; A rom findings for SOF/VEL versus
with GT1-6; as recommended by NICE) SMV-+Peg-IFN+RBV
* TVR+Peg-IFN+RBV (for GT1 only) o As discussed at the NICE decision
problem meeting, BOC and TVR are
rarely used in the NHS, having been
superseded by SMV. Neither BOC nor
TVR have been included in Gilead’s
economic modelling and the modelling
approach taken was to extrapolate
from the findings of SOF/VEL versus
SMV+Peg-IFN+RBV, an approach
which NICE agreed was reasonable
Outcomes The outcome measures to be considered | As per final scope except:
include: e The development of resistance to
¢ SVR SOF/VEL is discussed only in Section 4
« Development of resistance to treatment as this outcome does not impact the
, cost-effectiveness of SOF/VEL, i.e. it
* Mortality has not impact on cost or QALYs
¢ Adverse effects of treatment
¢ HRQL
Economic The reference case stipulates that the As per final scope.
analysis 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

The time horizon for the modelling is a
lifetime.
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Final scope issued by NICE

Decision problem addressed in the
company submission and rationale

outcomes between the technologies being
compared.

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

Subgroups to
be considered

If the evidence allows the following
subgroups will be considered:

e Genotype
e Co-infection with HIV
e People with and without cirrhosis

¢ People who have received treatment
before liver transplantation, and those
who have received it after liver
transplantation

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

¢ People who are intolerant to or ineligible
for IFN treatment

Evidence allowed subgroup analyses
including:

o Genotype
e People with and without cirrhosis
¢ People with decompensated cirrhosis

Special
considerations
including
issues related
to equity or
equality

CHC GT3 patients are characterised by a
disproportionately higher number of
patients from migrant backgrounds, which
could potentially raise an equality issue if
these people encounter greater difficulty
in achieving access to SOF/VEL

BOC, boceprevir; CHC, chronic hepatitis C; DCV, daclatasvir; DSV, dasabuvir; GT, genotype; HRQL, health-related
quality of life; IFN, interferon; LDV, ledipasvir; OBV, ombitasvir; Peg-IFN, pegylated interferon; PTV, paritaprevir;
QALY, quality adjusted life year; RBV, ribavirin; RTV, ritonavir; SMV, simeprevir; SOF, sofosbuvir; SVR, sustained
virologic response; TVR, telaprevir; VEL, velpatasvir

1.2

Description of the technology being appraised

SOF/VEL fixed dose combination (FDC) is the first pan-genotypic single tablet regimen (STR)
for the treatment of CHC, providing a simple, all-oral, once-daily, Peg-IFN- and RBV-free
treatment option for all adult patients, including those with compensated cirrhosis. In addition,
by adding RBV to the regimen, patients with decompensated cirrhosis can also be treated.

SOF/VEL combines SOF, a pan-genotypic inhibitor of the HCV non-structural protein 5B
(NS5B) ribonucleic acid (RNA)-dependent RNA polymerase, which is essential for viral
replication, and VEL, a HCV inhibitor targeting the HCV non-structural protein 5A (NS5A)
protein, which is essential for both RNA replication and the assembly of HCV virions.

Table 2: Technology being appraised

UK approved name and

brand name

Brand name: To be confirmed

Sofosbuvir velpatasvir (SOF/VEL) 400 mg/100 mg film-coated tablets

Marketing

authorisation/CE mark

status

Marketing authorisation anticipated July 2016
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Indications and any SOF/VEL is indicated for the treatment of chronic HCV infection in adults.

restr|<;t|0n(_s) as The licensed indication for SOF/VEL covers chronic HCV infection of any
described in the genotype (GT1-6) in patients without cirrhosis, those with compensated
Summaf}’_Of.DFOdUCt cirrhosis and those with decompensated cirrhosis. Eligible patients may also
characteristics include those with HCV/HIV co-infection.

Contraindications are limited to hypersensitivity to the active substances or
excipients listed in the SmPC.

Patients taking concomitant amiodarone should be closely monitored.

The safety of SOF/VEL has not been established in patients with severe renal
impairment (eGFR <30 mL/min/1.73 m?) or end-stage renal disease requiring
haemodialysis.

There are no data on the use of SOF/VEL in patients with HCV/HBV co-
infection or in patients who are post-liver transplant.

The concomitant use of potent inducers of P-glycoprotein and/or moderate to
potent inducers of CYP2B6, CYP2C8 or CYP3A4 is not recommended.

SOF/VEL is not recommended for use in children and adolescents.

Method of Each film-coated tablet contains 400 mg SOF and 100 mg VEL. SOF/VEL is
administration and taken orally as a single tablet, once dalily.
dosage Patients without cirrhosis and patients with compensated cirrhosis:

e SOF/VEL for 12 weeks
Patients with decompensated cirrhosis:
e SOF/VEL+RBYV for 12 weeks

GT, genotype; HCV, hepatitis C virus; HIV, human immunodeficiency virus; SOF, sofosbuvir; VEL, velpatasvir

1.3

Summary of the clinical effectiveness analysis

SOF/VEL has been studied in a comprehensive clinical trial programme consisting of:

Three pivotal randomised, placebo- or active-controlled Phase Il studies covering adult
patients with CHC who were CHC treatment-naive or treatment-experienced, and
included those with compensated cirrhosis (ASTRAL-1, -2 and -3),

One Phase lll randomised study in decompensated patients (ASTRAL-4) and

One ongoing Phase Ill randomised study in patients co-infected with HCV/HIV (ASTRAL-
5)

Of the three pivotal Phase lll studies:

ASTRAL-3 provides comparative evidence versus SOF+RBV 24 weeks for the use of
SOF/VEL for 12 weeks in patients with HCV GT3 infection, a key population with high
unmet need and the focal population of this submission.

ASTRAL-2 provides comparative evidence versus SOF+RBV 12 weeks for the use of
SOF/VEL for 12 weeks in patients with HCV GT2 infection, using identical methodology to
that employed for ASTRAL-3.

e ASTRAL-1 provides comparative evidence versus placebo for the use of SOF/VEL for

12 weeks in patients with HCV GT1, GT2, GT4, GT5, or GT6 infection, with similar
methodology to that employed in ASTRAL-2 and -3.

Pan-genotypic efficacy

ASTRAL-1, -2 and -3 show that very high cure rates (SVR12) of 89-100% can be achieved in
adult patients with CHC GT1-6 infection with SOF/VEL administered as an STR once daily for
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12 weeks (Section 4.7). In ASTRAL-2 and ASTRAL-3, SVR12 rates were significantly superior
to the active comparator SOF+RBV (12 weeks, ASTRAL-2; 24 weeks, ASTRAL-3). In ASTRAL-
1 SVR12 was significantly superior to the pre-defined performance goal of 85%.

High cure rates were achieved irrespective of cirrhotic status (without cirrhosis or with
compensated cirrhosis) or prior CHC treatment experience (treatment-naive or treatment-
experienced) (Section 4.8). These are characteristics which historically have been linked with
poor response to IFN-containing regimens (27), and which, in the current era of DAAs still limit
the effectiveness of some treatment regimens, including SOF+RBV (28).

Furthermore, some patients are ineligible for IFN- or RBV-containing regimens due to
contraindications and intolerance, and while some IFN- and RBV-free regimens — such as
LDV/SOF, SOF+DCV, OBV/PTV/RTVDSV — are recommended by NICE in discrete
populations (see Section 3.3), SOF/VEL provides an IFN-free and RBV-free treatment option
that is highly effective across all genotypes.

GT3 infection

In particular, SOF/VEL is a treatment option that can fulfil the substantial unmet clinical need
identified in GT3 patients. In ASTRAL-3 SOF/VEL provided SVR rates that were consistently
higher than the active comparator of SOF+RBV for 24 weeks ranging from 98% in treatment-
naive without cirrhosis; 93% in treatment-naive with cirrhosis: 91% in treatment-experienced
without cirrhosis and 89% in treatment-experienced with cirrhosis (see Section 4.8).

The only NICE-recommended treatment regimen available for all GT3 patients is Peg-IFN+RBV
for 24 weeks, but SVR rates are poor (e.g. 63% in treatment-naive patients including those with
compensated cirrhosis (19)) and treatment with Peg-IFN+RBV is associated with significant
limitations from a tolerability and monitoring perspective, that limit its utility in clinical practice
(14, 18, 20). Current NICE-recommended DAAs have varying efficacy in GT3 infection, and
NICE have limited their use to specific subgroups, based on prior treatment experience, cirrhotic
status and IFN eligibility (see Section 3.3). In this context, the finding that SVR rates are
consistently high with SOF/VEL across patient subgroups, including those with cirrhosis and
prior treatment failure, represents an improvement in outcome over current treatment options,
along with a shorter duration of treatment in some cases and fewer side effects owing to the
removal of Peg-IFN and/or RBV from the regimen. As such, SOF/VEL provides a real
opportunity to specifically address the substantial unmet need in this patient group.

Decompensated cirrhosis

For adult patients with more advanced liver disease (decompensated cirrhosis), the addition of
RBV to the SOF/VEL treatment regimen (12 weeks treatment) also enables high cure rates
(SVR12 94%) to be achieved (ASTRAL-4) (Section 4.11).

Other efficacy endpoints

Across the ASTRAL randomised controlled trials (RCTs) (ASTRAL-1, -2, -3) treatment with
SOF/VEL resulted in a rapid and sustained decline in HCV RNA levels, with >90% of patients
achieving a virologic response below the level of quantification after 4 weeks of treatment. This
response negates the need for on-treatment monitoring of HCV RNA or response-guided
therapy for SOF/VEL regimens and is in contrast to other therapies, such as Peg-IFN and PI-
based regimens.
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Of 1,035 patients randomised to and receiving at least one dose of SOF/VEL in ASTRAL-1, -2
and -3 (full analysis set [FAS]), 98.1% (1,015) were cured of their CHC, 1.3% (13) experienced
virologic relapse after treatment, none experienced on-treatment failure and 0.7% (7) were lost
to follow-up, discontinued due to AEs or died.

SOF/VEL has a high barrier to the development of treatment-resistant mutations. Deep
sequencing showed that, of the 13 patients experiencing relapse, none had resistance to SOF.
Twelve had NS5A mutations at relapse that could confer resistance to VEL, of which seven had
NS5A mutations at study baselines. However, high SVR12 rates were achieved in the presence
of baseline NS5A resistance-associated variants, observed in between 16% (ASTRAL-3) and
60% (ASTRAL-2) of the overall study populations. Thus, the presence of resistance associated
variants at baseline appears to have poor predictive value for virologic failure when patients are
treated with SOF/VEL.

Health-related quality of life (HRQL) questionnaires indicated no on-treatment decrements in
HRQL in SOF/VEL treated patients. Improvements in HRQL were observed for most scales
from the end of treatment to post-treatment week 4 and 12.

Safety and tolerability

The safety and tolerability data from ASTRAL-1, -2 and -3 demonstrate that SOF/VEL is well
tolerated; no adverse drug reactions specific to SOF/VEL were identified, with the type,
incidence and severity of AEs being comparable to placebo (Section 4.12). Similarly in patients
with decompensated cirrhosis (ASTRAL-4) treated with SOF/VEL+RBYV for 12 weeks no
adverse drug reactions to SOF/VEL were identified, while the AEs observed were consistent
with the expected clinical sequelae of decompensated liver disease, or the known toxicity profile
of RBV.

1.4 Summary of the cost-effectiveness analysis

A Markov state-transition model was adapted from the model by Dusheiko and Roberts (29),
and based on the model accepted by NICE for the appraisal for SOF and for LDV/SOF. Patients
entered the model in non-cirrhotic, compensated cirrhosis or decompensated cirrhosis health
states. Patients who achieve SVR after treatment are considered to be virologically cured and
those not achieving SVR either remain in their current health state or progress to more
advanced stages of the disease, including decompensated cirrhosis, HCC, liver transplant or
death.

The model was used to assess the cost-effectiveness of SOF/VEL (or SOF/VEL+RBYV for
decompensated cirrhosis) within its licensed indication compared with the treatments listed in
Table 1, from the perspective of the National Health Service (NHS) and Personal Social
Services (PSS) in England and Wales.

Estimates of relative efficacy to populate the model were sourced in part from the ASTRAL
studies — ASTRAL-3 in CHC GT3 provides data for SOF/VEL versus SOF+RBYV for 24 weeks
and ASTRAL-2 in CHC GT2 provides data versus SOF+RBYV for 12 weeks. However, given the
large number of treatment regimens available for CHC it is impractical to design trials that
compare with all potential comparators, nor to design pan-genotypic trials versus a single
standard of care.
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At the time of the design of the ASTRAL programme it would not have been clear that there was
a definitive standard of care regimen for each disease progression state with which to compare.
Where a standard of care was possible to define (in GT2 and GT3), the ASTRAL trials were
designed to reflect this. Comparing against more than one other comparator in a Phase lll trial,
using either a non-inferiority or superiority design is: methodologically difficult; would require
very large patient numbers to adequately power; would likely require a follow-up period that was
so long that the standard of care would be obsolete by the time the study had enrolled, due to
the concurrent development of DAA combinations from multiple manufacturers.

Therefore, the feasibility of undertaking an NMA was explored, as described in Section 4.10.
However, only analyses in GT1 treatment-naive and GT3 treatment-naive patients were
theoretically feasible and these were extremely limited in several key areas. In the GT3
treatment-naive population specifically, the NMA analysis was compromised by the necessity of
including a very small Phase Il trial in order to construct the network. In this trial (ELECTRON
(30)), all relevant treatment arms (n=13) achieved 100% SVR rates. The efficacy of one of the
trial arms (100% SVR for SOF+RBV 12 weeks; n=6) is an outlier which lacks clinical face
validity, in that the observed efficacy is at odds with data from large Phase lll trials and real
world settings; in these trials the SVR rate on SOF+RBV 12 weeks in GT3 patients was 56% in
treatment-naive patients (FISSION (19)) and 30% in treatment-experienced patients (FUSION
(31)). Inclusion of the data from ELECTRON therefore contributes to spurious indirect treatment
effect estimates across the GT3 treatment-naive network, with overall results that lack clinical
validity. In addition, the proportions of cirrhotic patients in the studies which connected
SOF/VEL to the reference treatment in the GT3 treatment-naive network (Peg-IFN+RBV),
varied between 16 and 38% (ASTRAL-3, BOSON, Chulanov AASLD 2014, FISSION), with one
study (ELECTRON) having no patients with cirrhosis. Given that METAVIR score is known to be
a treatment effect modifier in hepatitis C (14), this variability introduced heterogeneity into the
network. Ideally, this heterogeneity would be adjusted for through meta-regression or subgroup
analysis. However, meta-regression was not feasible due to inconsistency in reporting of
METAVIR score across studies. Specifically, studies which evaluated a mixed population in
terms of genotype typically reported baseline characteristics for the whole population, or GT2
and GT3 combined. Subgroup analyses were also not feasible due to the number of
disconnections in the network. As such, the impact of heterogeneity in METAVIR score across
studies on the estimated relative treatment effects (in terms of SVR) is unknown and hence the
strong likelihood is that this would introduce bias. This has been extensively discussed in the
submission (see Section 4.10.9) and has been the subject of external clinical expert validation
(see Section 5.3.3 clinical validation). Meaningful analyses in other populations were limited by
data availability (see Section 4.10.9). Overall, disappointingly the NMA could not provide the
necessary relative treatment effects stratified according to patient treatment history and
cirrhosis status (as required by the final NICE scope) and the results were not robust enough for
use in the economic model. For this reason, as with previous CHC NICE submissions, the
economic model was populated with efficacy data from individual studies in all patient groups.
This approach was more appropriate, transparent and aligned with the final NICE scope, given
that it allowed the economic model to be populated with efficacy data that was stratified by
treatment history and cirrhosis status where the available data allowed (see Section 4.10.9 for
descriptions of the studies informing the model; Section 5.6.1 for efficacy and safety data
derived from these studies).
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Summary of economic results

The company evidence submission for SOF/VEL made to NICE on the deadline
on Friday 20th May 2016 used the proposed confidential fixed price of SOF/VEL,
and anticipated list prices of comparators, for all analyses. This approach was
aligned with discussion at the Decision Problem meeting for this appraisal on
24th March 2016. Following request from NICE on Thursday 26th May, revised
analyses have been prepared, in which:

o the proposed confidential fixed price of SOF/VEL is used for all analyses
that do not contain either ombitasvir/paritaprevir/ritonavir (with or
without dasabuvir) or daclatasvir

o the anticipated UK anticipated list price of SOF/VEL is used for all
analyses containing either ombitasvir/paritaprevir/ritonavir (with or
without dasabuvir) or daclatasvir

It was acknowledged by NICE on Thursday 26th May that “the anticipated list
price versus anticipated list price analyses would also be non-informative to
some extent”. Gilead agrees that the analyses using the anticipated UK
anticipated list price of Eplcusa will not be informative and that analyses which
use the proposed confidential fixed price of SOF/VEL should be the primary
analyses considered for appraisal and decision making purposes.

It is also clear that for some of the analyses in which the anticipated UK
anticipated list price of SOF/VEL is used, differences in total costs and/or
QALYs versus some comparators are extremely small. This renders the
corresponding incremental cost-effectiveness ratios extremely sensitive to very
small changes in costs and QALYs, which further undermines the usefulness of
these results for appraisal and decision making purposes.

Nevertheless, following the request from NICE for these revised analyses
(which is considered to be outside of the usual STA process) these have been
provided. The title of each results table indicates whether the proposed
confidential fixed price of SOF/VEL or the anticipated UK anticipated list price of
SOF/VEL has been used in the analysis.

GT3 (anticipated list price of SOF/VEL IFN ineligible patients only)

For GT3 treatment naive patients without cirrhosis SOF/VEL is highly cost-effective
with an incremental cost-effectiveness ratio (ICER) of £15,199 versus Peg-IFN+RBV 24
weeks, with “no treatment” being dominated by Peg-IFN+RBYV. In this patient group

SOF/VEL provides the first DAA-based regimen that can be used for all patients with GT3

infection who are treatment-naive without cirrhosis. SOF/VEL provides a highly effective

and cost-effective treatment for a group for whom there is substantial unmet clinical need.
For GT3 treatment naive patients without cirrhosis who are IFN-ineligible, SOF+DCV
12 weeks is the only DAA-based NICE-recommended regimen available, to which access
is further restricted to patients who are F3/F4. In this group SOF/VEL 12 weeks dominates

SOF+DCV and has an ICER of £5,287 versus no treatment.
For all other GT3 populations, including treatment-naive cirrhotic, treatment-

experienced non-cirrhotic and treatment-experienced cirrhotic, SOF/VEL 12 weeks is

cost-effective versus no treatment and Peg-IFN+RBV 24/48 weeks with ICERs <£5,000.
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SOF+Peg-IFN+RBV 12 weeks is either dominated by SOF/VEL or has an ICER
>£100,000.

For all other GT3 IFN-ineligible populations, including treatment-naive cirrhotic,
treatment-experienced non-cirrhotic and treatment-experienced cirrhotic, SOF/VEL
12 weeks is cost-effective versus no treatment and all active comparators with ICERs
<£10,000.

GT1 (anticipated list price of SOF/VEL)

In GT1 treatment-naive non-cirrhotic patients the ICER for SOF/VEL 12 weeks versus
no treatment was £7,028 per QALY. The ICER for SOF/VEL compared to LDV/SOF 8
weeks was £73,604

For all other GT1 populations, including treatment-naive cirrhotic, treatment-
experienced non-cirrhotic and treatment-experienced cirrhotic, SOF/VEL 12 weeks is
cost-effective versus no treatment with ICERs <£10,000. All other regimens are either
dominated or dominated by the principle of extended dominance, with the exception of
SOF+DCV 12w where the ICER vs SOF/VEL is £398,971.

For sub-genotype analyses in la, the Abbvie regimens (OBV/PTV/RTV+DSV+RBV
12/24 weeks) were always dominated by SOF/VEL 12 weeks, except in GT1a treatment-
experienced non-cirrhotic patients where SOF/VEL has an ICER of £41,741 vs
OBV/PTV/RTV+DSV+RBV 12 weeks

For sub-genotype analyses in 1b, the Abbvie regimens (OBV/PTV/RTV+DSV+RBV 12
weeks) dominated SOF/VEL.

GT2 (discounted price of SOF/VEL)

In GT2 treatment-naive non-cirrhotic patients SOF/VEL has an ICER of £32,595 versus
Peg-IFN+RBV 24 weeks. This ICER is discussed further in Section 5.7.1.1.

In GT2 treatment-naive cirrhotic patients SOF/VEL has an ICER of ~£12,000 versus
Peg-IFN+RBYV 24 weeks, with no treatment being dominated.

For GT2 treatment-experienced non-cirrhotic and treatment-experienced cirrhotic,
patients SOF/VEL 12 weeks is cost-effective versus no treatment and Peg-IFN+RBV 48
weeks with ICERs <£7,000. SOF+RBV 12 weeks is either dominated (non-cirrhotic) or
has an ICER >£1.7 million (cirrhotic) versus SOF/VEL 12 weeks.

In analyses of GT2 IFN-ineligible patients, which include SOF+RBV 12 weeks as an
option for treatment-naive patients, this regimen is dominated by SOF/VEL in both non-
cirrhotic and cirrhotic cohorts.

GT4 (anticipated list price of SOF/VEL price for non-cirrhotic patients only)

In GT4 non-cirrhotic treatment-naive and -experienced patients, the ICER for
SOF/VEL was £380,526 per QALY vs ombitasvir/paritaprevir/ritonavir + RBV. In GT4
cirrhotic treatment-naive and —experienced patients SOF/VEL is highly cost-effective
with it either dominating other options or having ICERs <£7,000

GT 5/6 (discounted price of SOF/VEL)

Across all analyses of GT5 and GT6 patients stratified by treatment experience and
cirrhotic status, SOF/VEL is highly cost-effective with it either dominating other options
or having ICERs <£7,000.
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Decompensated cirrhosis (discounted price of SOF/VEL)

¢ For decompensated patients, the current treatment option available is LDV/SOF+RBV for
12 weeks. In both treatment-naive and treatment-experienced patients SOF/VEL+RBV 12
weeks is both cheaper and more efficacious, meaning that it dominates this current
standard of care.

Sensitivity analysis

Comprehensive sensitivity analyses, in the form of probabilistic sensitivity analysis (PSA),
deterministic sensitivity analysis (DSA) and scenario analyses were conducted to explore the
impact of parameters and any structural uncertainty within the model. The model was found to
be robust, and probabilistic results were consistent with the base case analysis. When including
additional comparators within scenario analyses, these had no bearing on the estimates of cost-
effectiveness of SOF/VEL, and were almost always dominated.

Conclusion

SOF/VEL, the first pan-genotypic STR for the treatment of CHC, provides a simple, all-oral,
once-daily, short duration, Peg-IFN- and RBV-free treatment option for all adult patients,
including those with compensated cirrhosis. In addition, SOF/VEL specifically addresses the
substantial unmet clinical need in patients with GT3 CHC who are treatment-naive without
cirrhosis. By adding RBV to the regimen, patients with decompensated cirrhosis can also be
treated.

The availability of SOF/VEL creates a realistic opportunity to eliminate the burden of HCV
infection in England and Wales. This value of SOF/VEL to the healthcare system in England
and Wales is even more pronounced in the context of CHC treatment in resource-constrained
settings where rapid genotyping of CHC patients may not be practical or feasible. In this
context, where SOF/VEL requires no genotyping, it would potentially simplify treatment choice,
enabling CHC treatment to be delivered in a greater number and variety of healthcare settings,
thereby enabling a greater number of CHC patients to be treated in England and Wales as
compared to historic treatment rates.
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2 The technology

2.1 Description of the technology
Brand name: Epclusa

UK approved name: Sofosbuvir velpatasvir (SOF/VEL) 400 mg/100 mg film-coated tablets.

Therapeutic class: DAA: HCV NS5A inhibitor (VEL); uridine nucleotide analogue NS5B
polymerase inhibitor (SOF).

Mechanism of action:

SOF is a pan-genotypic inhibitor of the HCV NS5B RNA-dependent RNA polymerase, which is
essential for viral replication. SOF is a nucleotide prodrug that undergoes intracellular
metabolism to form the pharmacologically active uridine analogue triphosphate (GS-461203),
which can be incorporated into HCV RNA by the NS5B polymerase and acts as a chain
terminator. GS-461203 (the active metabolite of SOF) is neither an inhibitor of human
deoxyribonucleic acid (DNA) and RNA polymerases nor an inhibitor of mitochondrial RNA
polymerase.

VEL is a HCV inhibitor targeting the HCV NS5A protein, which is essential for both RNA
replication and the assembly of HCV virions. In vitro resistance selection and cross-resistance
studies indicate VEL targets NS5A as its mode of action.

2.2 Marketing authorisation and health technology assessment

2.2.1 Marketing authorisation

2.2.2 (Anticipated) indication(s) in the UK
SOF/VEL is indicated for the treatment of chronic HCV infection in adults.
The licensed indication for SOF/VEL covers chronic HCV infection of any genotype (GT1-6) in

patients without cirrhosis, those with compensated cirrhosis and those with decompensated
cirrhosis. Eligible patients may also include those with HCV/HIV co-infection.

2.2.3 (Anticipated) restrictions or contraindications

Contraindications, special warnings and precautions for use are listed as per the draft summary
of product characteristics (SmPC) (See Appendix 1).
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Contraindications

Hypersensitivity to the active substances or to any of the excipients listed in Section 6.1 of the
product SmPC.

Special warnings and precautions for use

SOF/VEL should not be administered concurrently with other medicinal products containing
SOF.

Severe bradycardia and heart block

Cases of severe bradycardia and heart block have been observed when SOF, used in
combination with another DAA, is used with concomitant amiodarone with or without other drugs
that lower heart rate. The mechanism has not been established.

The concomitant use of amiodarone was limited through the clinical development of SOF plus
DAAs. Cases are potentially life threatening, therefore amiodarone should only be used in
patients on SOF/VEL when other alternative anti-arrhythmic treatments are not tolerated or are
contraindicated.

Should concomitant use of amiodarone be considered necessary, it is recommended that
patients are closely monitored when initiating SOF/VEL. Patients who are identified as being
high risk of bradyarrhythmia should be continuously monitored for 48 hours post treatment
initiation in an appropriate clinical setting.

Due to the long half-life of amiodarone, appropriate monitoring should also be carried out for
patients who have discontinued amiodarone within the past few months and are to be initiated
on SOF/VEL.

All patients receiving SOF/VEL in combination with amiodarone with or without other drugs that
lower heart rate should also be warned of the symptoms of bradycardia and heart block and
should be advised to seek medical advice urgently should they experience them.

Renal impairment

No dose adjustment of SOF/VEL is required for patients with mild or moderate renal
impairment. The safety of SOF/VEL has not been established in patients with severe renal
impairment (estimated glomerular filtration rate [eGFR] <30 mL/min/1.73 m?) or end-stage renal
disease requiring haemodialysis. When SOF/VEL is used in combination with RBV refer also to
the SmPC for RBV for patients with creatinine clearance <50 mL/min.

Use with potent inducers of P-glycoprotein and/or moderate to potent inducers of
cytochrome P450

Medicinal products that are potent inducers of P-glycoprotein and/or moderate to potent
inducers of CYP2B6, CYP2C8 or CYP3A4 (e.g. rifampicin, St. John’s wort, carbamazepine and
phenytoin) may significantly decrease plasma concentrations of SOF and/or VEL leading to
reduced therapeutic effect of SOF/VEL. The use of such medicinal products with SOF/VEL is
not recommended.

HCV/HBYV co-infection
There are no data on the use of SOF/VEL in patients with HCV/HBV co-infection.
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Liver transplant patients

The safety and efficacy of SOF/VEL in the treatment of HCV infection in patients who are post-
liver transplant have not been established.

Paediatric population

SOF/VEL is not recommended for use in children and adolescents under 18 years of age
because the safety and efficacy have not been established in this population.

2.2.4 SmPC/Information for use and (Draft) assessment report
Draft SmPC and (Draft) EPAR are provided in Appendix 1.

2.2.5 Main issues discussed by regulatory authorities

CHMP positive opinion for SOF/VEL was granted on 26" May 2016; however, the draft EPAR
and SmPC have not yet been published and a summary of the issue discussed is therefore not
available. It is not anticipated that special conditions will be attached to the marketing
authorisation.

2.2.6 Anticipated date of availability in the UK

The launch date of SOF/VEL is anticipated shortly after marketing authorisation has been
granted.

2.2.7 Regulatory approval outside the UK

Marketing authorisation has been sought for SOF/VEL from the CHMP, via the centralised
process, for the 28 EU states, Iceland, Norway, and Liechtenstein. Milestone dates are provided
in Section 2.2.1.

In addition, regulatory approval for SOF/VEL has been sought in the USA (anticipated approval
in June 2016); Canada (anticipated approval in July 2016), and in Australia (anticipated
approval in January 2017).

2.2.8 Ongoing HTAs in the rest of the UK

Submission to the Scottish Medicines Consortium is currently planned for June 6" 2016.
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2.3 Administration and costs of the technology
Table 3: Costs of the technology being appraised

Information

Source

Pharmaceutical formulation

Film-coated tablet containing 400 mg SOF and
100 mg VEL

SmPC Section
2

Acquisition cost (excluding
VAT)

SOF/VEL 28 tablets:
e £12,993.33 (Anticipated list price)

In patients with decompensated cirrhosis it is
recommended that SOF/VEL be given in
combination with RBV

RBV 56x400 mg tablets: £246.65

BNF, 23"
March 2016

Method of administration

Oral

SmPC Section
4.2

Doses

400 mg SOF and 100 mg VEL as a single tablet

SmPC Section
2,4.2

Dosing frequency

Once daily

SmPC Section
4.2

Average length of a course of
treatment

Patients without cirrhosis and patients with
compensated cirrhosis

e SOF/VEL for 12 weeks
Patients with decompensated cirrhosis
e SOF/VEL+RBYV for 12 weeks

SmPC Table 1,
Section 4.2

Average cost of a course of
treatment

SOF/VEL 12 weeks: £38,980 (list); | TGczNN

SOF/VEL+RBV 12 weeks: £40,089.93 (list);

Anticipated average interval
between courses of treatments

Not applicable

Anticipated number of repeat
courses of treatments

Not applicable

Dose adjustments

Dose adjustments are not recommended

SmPC Section
42,45

Anticipated care setting

Patients will be initiated and monitored in
secondary care only

RBV, ribavirin; SOF, sofosbuvir; VEL, velpatasvir.

231

Patient access scheme

A commercial-in-confidence price proposal has been made to NICE for SOF/VEL. This proposal
fulfils the criteria for consideration as a Simple Discount Agreement and has been submitted to
PASLU. The proposal makes SOF/VEL available to the NHS at a CIC price of || N per
bottle of 28 tablets, from the date of technology appraisal guidance publication by NICE.

2.4 Changes in service provision and management

241

No tests or investigations are required in addition to current routine hepatitis tests.

Additional test/investigations
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2.4.2 Main resource use to the NHS associated with the technology

SOF/VEL is administered orally, and as such there are no additional costs associated with
administration of SOF/VEL, compared with other treatments for CHC. In addition, resource
required for monitoring may be reduced compared with some current treatments, resulting from
elimination of response-guided therapy and an improved tolerability profile (see Section 2.4.4).

Further details on resource costs will be provided in Section 6.

2.4.3 Additional infrastructure requirements

Treatment for patients with CHC is routinely delivered through Operational Delivery Networks
that have been put in place by NHS England. Given that treatment duration and AEs may be
reduced with SOF/VEL compared with some current treatments (such as those that include
Peg-IFN and/or RBV), it is expected that pressures on the current infrastructure may be
reduced.

24.4 Patient monitoring requirements

In patients taking amiodarone

As described in Section 2.2.3, cases of severe bradycardia and heart block have been observed
when SOF, used in combination with another DAA, is used with concomitant amiodarone with or
without other drugs that lower heart rate. For patients taking amiodarone who have no other
viable treatment option and who will be co-administered SOF/VEL, cardiac monitoring for the
first 48 hours of co-administration is recommended in an appropriate clinical setting. In addition,
due to the long half-life of amiodarone, appropriate monitoring should also be carried out for
patients who have discontinued amiodarone within the past few months and are to be initiated
on SOF/VEL.

These requirements for monitoring in patients receiving amiodarone are consistent with other
SOF-based therapies routinely used in current clinical practice (SOF and LDV/SOF (21, 24)).

Response-guided therapy and AE monitoring

Compared with some existing regimens, SOF/VEL may be expected to reduce monitoring
requirements:

e There is no requirement for response-guided therapy with SOF/VEL.

o Patients treated with Peg-IFN or first generation Pl-based regimens (TVR, BOC) are
managed using a complex response-guided therapy approach, where virologic
response measured at specific time points is used to determine the on-treatment
response, likelihood of SVR and the required treatment duration (16, 17, 32, 33).

o In comparison to Peg-IFN or Pl-based regimens, a very high proportion of patients
treated with SOF/VEL achieve a rapid virologic response (299% after 8 weeks of
treatment; see Section 4.7). As a result, monitoring associated with early stopping rules
is not required. This should simplify patient management considerably relative to these
specific current therapies and also reduce the need for frequent on-treatment viral load
monitoring and clinic visits.

e Peg-IFN, Pls and RBV all require careful AE monitoring during treatment, including
haematological monitoring (15-17, 32, 33), for progression/resolution of rashes (TVR,
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SMV (26, 32)), for signs or symptoms of psychiatric disorders, central nervous system
effects, hepatic decompensation, development of gout, and dental and periodontal
disorders (Peg-IFN+RBV (15)). With SOF/VEL there is no specific requirement for
haematological monitoring and only fatigue and headache were identified as more
common in patients treated with SOF/VEL compared with placebo. This safety profile for
SOF/VEL should reduce monitoring and AE costs versus Peg-IFN-, PI- and RBV-
containing therapies while on treatment. Although it is recommended that SOF/VEL is
taken in combination with RBV in patients with decompensated cirrhosis, the majority of
patients — those without cirrhosis or with compensated cirrhosis — can be effectively
treated with SOF/VEL alone, without the addition of RBV.

2.4.5 Need for concomitant therapies

RBV is recommended in combination with SOF/VEL in patients with decompensated cirrhosis
(See SmPC Table 1).

2.5 Innovation

SOF/VEL FDC is the first pan-genotypic STR for the treatment of CHC. This pan-genotypic
coverage, coupled with uniformly high SVR rates observed across genotypes (including in the
traditionally difficult to treat GT3 population), may enable the technology to be used in
circumstances where the availability of genotyping is limited either by logistical convenience or
by clinical expertise to interpret and take action based upon the results. In addition, the EMA
has adopted an accelerated regulatory process for SOF/VEL FDC, a designation only granted
to those medicines of major public health interest. The decision to adopt the accelerated
regulatory process for SOF/VEL was primarily based on the CHMP opinion that there was an
unmet medical need for GT3 cirrhotic patients, and a RBV-free treatment option for GT2
patients.

SOF/VEL FDC fulfils a number of criteria identified by the Kennedy Report as constituting
innovation (34):

o SOF/VEL offers a single-tablet treatment regimen for all patients with CHC without
cirrhosis or with compensated cirrhosis, removing the requirement for injectable Peg-IFN
or oral RBV treatment (and their associated adverse events) in these patients. Therefore,
SOF/VEL has the potential to significantly and substantially improve the care of patients
with CHC, especially those patients infected with HCV GT3, the majority of whom do not
have access to an all-oral CHC treatment at the present time

e SOF/VEL FDC meets a need which the NHS has identified as being important, as
evidenced by the recent NHS Outcomes Framework that reflects the government
commitment to reducing mortality due to liver disease in people under 75 years of age
(35). By providing a cure for the majority of patients, treatment with SOF/VEL has the
potential to reduce HCV related-liver disease and associated mortality

e SOF/VEL has a robust and extensive evidence base, and has demonstrated an
appropriate level of effectiveness in clinical trials

o >94% SVRI12 rates, equivalent to a cure, for licensed regimens/treatment durations
across all HCV genotypes in patients without cirrhosis, with compensated or
decompensated cirrhosis

e SOF/VEL will have a marketing authorisation for the indication under review
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As CHC is an infectious disease with the potential for cure, by improving cure rates (i.e. SVR
rates) together with increasing numbers of patients eligible for treatment, there is the potential to
positively impact on the overall epidemiology and long-term burden of CHC to the NHS. In
addition, there are potential health-related benefits from a public health perspective that are
unlikely to be captured in the quality adjusted life year (QALY) calculation, including:

e reduction in onward transmission of HCV due to effective treatment
e reversal of liver fibrosis once cured

Reduction of onward transmission:

A very high proportion of patients treated with SOF/VEL achieve a rapid virologic response
(299% after 8 weeks of treatment; see Section 4.7). Public health information regarding
transmission from individuals infected with HCV suggests that rapid reduction of the virus
through treatment can reduce onward transmission. Specifically, patients who inject drugs
represent the main source of HCV transmission and the risk of transmission remains high even
when there is high coverage of prevention interventions, such as needle and syringe
programmes and opioid substitution treatment (36, 37). Injecting drug users tend not to be
treated for their HCV infection because of the risk of re-infection; however modelling analyses
by Martin et al suggest that CHC treatment can have an important role in preventing
transmission in these populations and that this approach can be a cost-effective policy (38-40).
In their recent UK study, Martin et al estimated that treatment with IFN-free DAAs could result in
an absolute reduction in HCV chronic prevalence of at least 15% in people who inject drugs
(36). Simpler, single tablet, once daily regimens may make it easier for patients who inject drugs
to take and benefit from CHC treatment.

Regression of liver fibrosis and reduction in risk of HCC:

A published evidence review from Ng et al identified several studies showing that an SVR can
lead to regression of fibrosis and cirrhosis and that these effects are seen in patients with
varying degrees of fibrosis (41). The evidence showed that an SVR reduces liver-related
mortality among patients with CHC by 3.3- to 25-fold, reduces the incidence of HCC by 1.7- to
4.2-fold, and reduces the incidence of hepatic decompensation by 2.7- to 17.4-fold (41).
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3 Health condition and position of the technology in the
treatment pathway

3.1 Disease overview

Hepatitis C is a progressive infectious disease caused by HCV infecting the liver; the main route
of transmission is through exposure to infected blood (1). There are six major HCV RNA
genotypes (GT1-6) and multiple subtypes (labelled a, b, c, etc.) characterised by high RNA
sequence heterogeneity; genotype and subtype sequences differ by approximately 30% and
20%, respectively (1, 2). In England, sentinel surveillance data from 2010 to 2014 show GT1
(47%) and GT3 (44%) predominating with other genotypes, including GT4, comprising just 9%
of infections (3).

Acute infection is generally asymptomatic and 15-25% of acutely affected individuals will
spontaneously clear the virus (1). The remaining 75-85% will go on to develop CHC, defined as
persistent, detectable serum HCV RNA for a period greater than 6 months (Figure 1) (1).

Left untreated, patients with CHC are at progressive risk of liver fibrosis, compensated cirrhosis,
decompensated cirrhosis, HCC and death (1), as well as extrahepatic diseases including
circulatory diseases, renal diseases, autoimmune disorders, cutaneous manifestations and non-
liver cancers (4, 5). Progression from compensated to decompensated cirrhosis means that the
liver is no longer capable of performing all normal functions and is associated with
complications such as ascites, upper gastrointestinal bleeding secondary to varices or portal
hypertensive gastropathy, and hepatic encephalopathy (1).

An estimated 10-20% of patients with CHC will go on to develop cirrhosis over a 20-year period
and once cirrhosis is established, HCC develops at a rate of 1-4% per year (1). Compensated
cirrhosis is associated with a 5-year survival rate of 91%, whereas once decompensated
cirrhosis occurs, the 5-year survival rate drops dramatically to 50% (1). HCC is associated with
a 1-year survival rate of 67% (2). For patients with decompensated cirrhosis or HCC, a liver
transplant is generally required and without a transplant survival prospects are poor (1). CHC is
the most common indication for liver transplantation in Europe (42).

The rate at which liver disease progresses is unpredictable and related to a range of
environmental and host factors, including alcohol consumption, age at infection, gender, the
presence of co-morbidities such as obesity or insulin resistance, and co-infection with HBV or
HIV (1). HCV genotype has more recently been suggested to impact on the speed of disease
progression with GT3 patients being most at risk of rapid progression. Several studies have
shown that patients with GT3 infection experience significantly higher rates of fibrosis
progression (p=0.007) (6), development of HCC (p=0.003) (7) and all-cause mortality (p=0.01)
(8), compared with patients infected with other HCV genotypes. GT3-induced steatosis, which is
the accumulation of fat deposits in the liver, has been shown to underlie the accelerated fibrosis
observed in GT3 infection (43).
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Figure 1: Hepatitis C disease progression

Extrahepatic manifestations
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Adapted from Chen and Morgan, 2006 (1).

HCC, hepatocellular carcinoma; HCV, hepatitis C virus.

*20-30% of individuals are symptomatic. Spontaneous clearance of HCV RNA occurs in 15-25% of patients with
acute infection.

Progression to cirrhosis is often clinically silent, apart from non-specific symptoms such as
fatigue, upper right quadrant pain or, sometimes, arthralgia and myalgia (42). Some patients are
not known to have CHC until they present with the complications of end-stage liver disease or
HCC (2).

HCV has also been found in sites outside the liver, including bone marrow, the central nervous
system, endocrine glands, lymphatic tissue and skin cells. This can result in a host of
extrahepatic manifestations, including autoimmune disease, skin reactions, renal injury and
neuropathy (42); it is estimated that up to 76% of patients with CHC experience at least one
such manifestation (4). These extrahepatic manifestations contribute considerably to the overall
disease burden in CHC patients (5).

3.2 Burden to patients, carers and society

CHC is associated with considerable burden to patients and society with approximately 214,000
people chronically infected with HCV in the UK currently, including 160,000 people in England
(3). The number of laboratory confirmed cases of HCV infection has risen more than 400% over
nearly two decades from around 2,000 in 1996 to 11,539 in 2014 (3).

Health burden

As described in Section 3.1 patients are at risk of slowly progressing liver disease, which can
result in the serious and life-threatening consequences of cirrhosis, HCC and liver failure, as
well as extrahepatic complications (1, 4, 5). The insidious nature of the progression to liver
cirrhosis over many years may mean that patients only experience non-specific symptoms until
severe complications develop (42).

The incidence of HCV-related liver disease has risen substantially in recent decades, and with
transmission among risk groups remaining prominent and significant numbers remaining
undiagnosed and untreated (37), this burden is expected to rise still further over the next
decade (3). The number of people living with cirrhosis and HCC in England rose by
approximately 45% from 7,210 cases in 2005 (37) to 10,470 in 2015 (3), and statistical
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modelling suggests this will rise further to 12,510 cases by 2025 if current treatment levels are
maintained (3). Similarly, the number of registrations for liver transplants in the UK resulting
from hepatitis C-related cirrhosis has increased by almost 300% from 45 cases in 1996 to 175
in 2014 (3). Deaths resulting from HCV-related end-stage liver disease or HCC increased by
more than 300% between 1996 and 2014 in England and it is acknowledged that the true
number of deaths is likely to be higher (3).

HRQL

CHC is associated with reduced HRQL, becoming evident before the progression to advanced
liver disease (44). The main independent predictors of HRQL impairment in untreated patients
are fatigue and psychological issues, including depression and anxiety (44). Activities of daily
living can be impaired and work productivity can be affected, with significantly greater levels of
absenteeism and overall work impairment reported compared with those without CHC (45).
Patients also have to manage with the social stigma associated with CHC, with patients
commonly reporting altered behaviours, financial insecurity, internalised shame, and social
rejection, irrespective of the method of HCV acquisition or socioeconomic status (46).

Healthcare resource burden

Liver disease is estimated to cost the NHS in excess of £500 million per year, a figure that is
rising by 10% every year (47).

Overall, there were almost 22,000 recorded hospital admissions for hepatitis C between 2011
and 2012 in England (47); 49% were non-elective, equating to an estimated cost to the NHS of
£15—-£22 million (47) that could potentially be reduced or avoided with improved awareness,
improved diagnosis and treating more patients with effective treatments (47).

Hospital admissions specifically for hepatitis C-related end-stage liver disease and HCC have
increased year-on-year in England over the last two decades, rising by more than 350% from
574 in 1998 to 2,652 in 2014 (3).

A liver transplant in the UK is estimated to cost £82,507, with additional costs in the first two
years post-transplant estimated at £29,058 (48). This equates to total transplant-related costs
alone of around £19.5 million per year based on 175 hepatitis C-related transplants in 2014 (3,
48).

CHC represents a substantial future burden on healthcare resources, as the incidence of
serious HCV-related liver disease continues to rise (37). However hepatitis C has been
identified as the only type of liver disease for which mortality could be avoided through good
guality healthcare (49) and significant progress could be made in a relatively short space of time
(47). Further, Public Health England predict that by increasing treatment uptake and introducing
more effective DAA treatments rapidly the health and associated healthcare resource burden
could be substantially reduced (37). Public Health England recommended that the availability,
access and uptake of approved treatment in primary and secondary care, drug treatment
services, prisons and other settings needs to be improved (3) so that this could be achieved.

Reducing health and resource use burden through treatment

The primary goal of treatment for CHC is to cure the infection by eradicating the hepatitis C
virus. In this regard, treatment efficacy is measured as the proportion of patients in whom the
virus is undetectable at a defined time point, typically 12 or 24 weeks following treatment
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cessation; this is referred to as an SVR (14). Achieving SVR, and therefore being cured of CHC,
is associated with a wide range of benefits, including regression of fibrosis and cirrhosis, and
has been associated with a reduced rate of hepatic decompensation, a reduced risk for HCC
and reduced rates of both liver and non-liver related mortality (8, 41, 50-52). In addition, patients
experience improved HRQL (44, 53), require reduced healthcare utilisation (54), and
importantly, are no longer at risk of transmitting HCV to others.

3.3 Clinical pathway of care

The current clinical pathway of care takes into account the European Association for the Study
of the Liver (EASL) Recommendations on Treatment of Hepatitis C 2015 guidelines (14) and
NICE technology appraisals (TA75, 106, 200, 252, 253, 330, 331, 361, 363, 364, and 365) (9-
13, 55-60).

Treatment efficacy, and hence decisions around the choice of treatments is multifaceted being
influenced by HCV genotype, the severity of liver disease — absence or presence of cirrhosis,
and the stage of cirrhosis (compensated or decompensated) — and whether a patient has
received treatment for the condition previously — CHC treatment-naive or treatment-experienced
(14).

Historically patients were poorly served with treatments for CHC, with available NICE-
recommended regimens limited to Peg-IFN+RBV alone, or the first-generation Pls, BOC and
TVR, both taken in combination with Peg-IFN+RBV (9-13).

However, treatment has evolved rapidly since 2014, with multiple new NICE-recommended
DAA therapies available, including SOF, LDV/SOF, SMV, DCV, OBV/PTV/RTV, and DSV (55-
59). Current NICE recommendations from technology appraisals for CHC treatments are
summarised in Table 4 (patients without cirrhosis) and Table 5 (patients with compensated
cirrhosis). Based on these recommendations it is clear that some patient groups, such as those
with GT1 and GT4 infection are reasonably well served with several treatment choices.
However, for other groups such as those with GT3 infection, treatment choices are still limited.
Furthermore, the treatment of CHC as a whole has seen a move towards achieving shorter
treatment duration, simplifying regimens to cut administration burden, and eliminating the
reliance on Peg-IFN and RBV. For some patient groups, such as those with GT3, GT4, GT5 or
GT6 infection there is still a reliance on longer treatment duration, and/or Peg-IFN and RBV-
containing regimens.

Sofosbuvir/velpatasvir

The FDC of SOF/VEL represents the first pan-genotypic STR for the treatment of CHC,
providing a simple, all-oral, once-daily, Peg-IFN- and RBV-free treatment option for all adult
patients, including those with compensated cirrhosis. In addition, by adding RBV to the regimen,
high cure rates can be achieved in patients with decompensated cirrhosis.

It is anticipated therefore that SOF/VEL will provide a simple, highly effective and well tolerated
treatment option for all patients with CHC, irrespective of genotype, severity of liver disease or
prior treatment experience. Specifically it will also provide a much-needed option in those
groups that are seen to be the hardest to treat and with the highest unmet need, such as those:

e with GT3 infection
¢ with compensated and decompensated cirrhosis
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¢ who are ineligible for Peg-IFN
¢ who are ineligible for RBV
e who are CHC treatment-experienced

Details on the current treatment options including related NICE guidance, EASL guidelines and
current unmet need are provided in Sections 3.5, 3.6, and 3.7, respectively.
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Table 4: Summary of NICE technology appraisal recommendations as of April 2016: for patients with CHC without cirrhosis (includes HCV treatment-
naive and treatment-experienced patients)

GT SOF+RBYV | LDV/SOF | SOF+SMV | SOF+DCV | OBV/PTV/ | OBV/PTV/ | SOF+P+R SMV+P+R DCV+P+R BOC+P+R TVR+P+R P+R
(24, 55) (21, 57) (60) (22, 56) RTV+DSV RTV (24, 55) (26, 58) (22, 56) (12, 33) (13, 32) (9-11, 15-
(23,25,59) | (23,59) 17)
GTla X TN: 8w X TN: 12w with | TN/TE:12w X TN: 12w | TN: 24w (12w, X TN: 28w (P+R 4w + | TN: 24w (T+P+R | TN: 48w;
TE: 12w significant with RBV (Not TE: 12w | then P+R 12w) | (Not licensed) |B+P+R 24 w) or 48w | 12w + P+R 12w) | 24w with
fibrosis only licensed) TE: 24w (12w, (P+R 4w + B+P+R or 48w (T+P+R RVR
TE: 12w with then P+R 12w, 32w + P+R 12 w) 12w + P+R 36w) | TE: 48w
significant REL) or 48w TE: 48w (P+R 4w + | TE: 24w (T+P+R
GT1b fibrosis only | TN/TE:12w (12w, then P+R B+P+R 32w + P+R | 12w + P+R 12w)
36 w; PR/NR) 12 w) or 48w (P+R or 48w (T+P+R
4w + B+P+R 44 w) | 12w + P+R 36w)
GT2 TN: 12w X X X X X X X X X X TN/TE:
IFN- (Not (Not (Not (Not (Not (Not (Not licensed) | (Not licensed) (Not licensed) (Not licensed) 24w
ineligible | licensed) licensed) licensed) licensed) licensed) | licensed)
only
TE: 12w
GT3 X X X TN/TE: 12w X X TN: X X X X X TN/TE:
(Not IFN-ineligible (Not (Not (Not licensed) | (Not licensed) (Not licensed) (Not licensed) 24w
licensed) only with licensed) licensed)
significant TE: 12w
fibrosis
GT4 X TN: X X TN: 12w X TN/TE: X TN: 24w (12w, | TN: 24w with X X TN: 48w,
IFN-ineligible (Not 12w with then P+R 12w) significant (Not licensed) (Not licensed) 24w with
with licensed) RBV TE: 24w (12w, fibrosis only RVR
significant then P+R 12w, | TE: 24w with TE: 48w
fibrosis only REL) or 48w significant
TE: 12w TE: 12w with (12w, then P+R | fibrosis only
significant 36w (PR/NR) | (Both regimens
fibrosis only have P+R for
24—-48w)
GT5 or X X X X X X X X X X X TN: 48w
6 (Not (Not (Not (Not (Not licensed) | (Not licensed) (Not licensed) (Not licensed) TE: 48w
licensed) licensed) licensed) licensed)

BOC, boceprevir; DCV; daclatasvir; DSV, dasabuvir; GT, genotype; LDV; ledipasvir; OBV; ombitasvir; P; pegylated interferon; PTV; paritaprevir; R or RBV; ribavirin; REL, relapser;

RTV; ritonavir; RVR, rapid virologic response; SMV; simeprevir; TE; treatment-experienced; TN; treatment-naive; TVR, telaprevir; w, weeks.
X denotes that the technology is not recommended; X (not licensed) denotes that the technology does not have marketing authorisation for that specific population. Shaded cells
represent regimens recommended for a particular HCV genotype.
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Table 5: Summary of NICE technology appraisal recommendations as of April 2016: for patients with CHC with compensated cirrhosis (includes HCV
treatment-naive and treatment-experienced patients)

GT SOF+RBV LDV/SOF | SOF+SMV | SOF+DCV OBV/IPTV/ OBV/PTV/ | SOF+P+R SMV+P+R DCV+P+R BOC+P+R TVR+P+R P+R
(24, 55) (21, 57) (60) (22, 56) RTV+DSV RTV (24, 55) (26, 58) (22, 56) (12, 33) (13, 32) (9-11, 15-
(23, 25, 59) (23, 59) 17)
GTla X TN: 12w X TN: 24w +/- TN/TE: 24w X TN: 12w TN: 24w (12w, X TN: 48w (P+R TN: 48w TN: 48w;
TE: 12wt RBV IFN- with RBV (Not TE: 12w then P+R 12w) (Not 4w + B+P+R (T+P+R 12w + | 24w with
ineligible only licensed) TE: 24w (12w, licensed) 44w) P+R 36w) RVR
TE: 24w +/- then P+R 12w, TE: 48w (P+R TE: 48w TE: 48w
GT1b RBV IFN- | TN/TE: 12w REL) or 48w 4w + B+P+R | (T+P+R 12w +
ineligible only | With RBV (12w, then P+R 44w) P+R 36w)
36w; PR/NR)
GT2 TN: 12w X X X X X X X X X X TN/TE:
IFN-ineligible (Not (Not (Not licensed) | (Not licensed) (Not (Not (Not licensed) (Not (Not licensed) | (Not licensed) 24w
only licensed) licensed) licensed) licensed) licensed)
TE: 12 w
GT3 TN: 24w X X TN/TE: 24w X X TN: 12w X X X X TN/TE:
IFN-ineligible (Not with RBV IFN- | (Not licensed) (Not TE: 12w (Not licensed) (Not (Not licensed) | (Not licensed) 24w
only licensed) ineligible only licensed) licensed)
TE: 24w IFN-
ineligible
only
GT4 X TN: 12w X TN: 24w +/- X TN/TE: 24w | TN: 12w TN: 24w (12w, TN: 24w X X TN: 48w,
TE: 12wt RBV IFN- (Not licensed) | with RBV TE: 12w then P+R 12w) TE: 24w (Not licensed) | (Not licensed) | 24w with
ineligible only TE: 24w (12w, (Both RVR
TE: 24w +/- then P+R 12w, regimens TE: 48w
RBV IFN- REL) or 48w have P+R
ineligible only (12w, then P+R | for 24—48w)
36w (PR/NR)
GT5 or X X X X X X TN: 12w X X X X TN: 48w
6 (Not licensed) | (Not licensed) (Not TE: 12w (Not licensed) (Not (Not licensed) | (Notlicensed) | TE: 48w
licensed) licensed)

BOC, boceprevir; DCV; daclatasvir; DSV, dasabuvir; GT, genotype; LDV; ledipasvir; OBV; ombitasvir; P; pegylated interferon; PTV; paritaprevir; R or RBV; ribavirin; REL, relapser;

RTV; ritonavir; RVR, rapid virologic response; SMV; simeprevir; TE; treatment-experienced; TN; treatment-naive; TVR, telaprevir; w, weeks.
X denotes that the technology is not recommended; X (not licensed) denotes that the technology does not have marketing authorisation for that specific population. Shaded cells
represent regimens recommended for a particular HCV genotype.
t 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.
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3.4 Life expectancy

While there are data clearly demonstrating that CHC is associated with increased morbidity and
mortality, published data on the actual life expectancy of people with CHC are limited and
dependent on the degree of liver fibrosis and ongoing addictive behaviour, especially alcohol
(61).

A cohort study conducted in England compared the death rates of 2,285 patients with HCV
infection to that seen in an age- and sex-matched English population and found that
standardised mortality rates were three times higher than those expected in the general
population (61). Mean age amongst those that died during the study (n=180) was 51.6 years,
with an average of 27 years of life lost (61).

Data on patients with liver disease, from the British Society of Gastroenterology, highlight that
the average age of someone dying with liver disease is 59 years compared to 82-84 years for
heart and lung disease and stroke (62).

Information on prevalence across all indications for SOF/VEL is provided in Section 6.

3.5 Relevant NICE guidance, pathways or commissioning guides

Technology appraisals

Recommendations from NICE technology appraisals for each technology appraisal are provided
in Table 6. NICE are also currently reviewing grazoprevir-elbasvir [ID842;
https://www.nice.org.uk/guidance/indevelopment/gid-tal0032] (anticipated publication date
January 2017) in the technology appraisal programme.

NICE guidelines
Hepatitis C: Diagnosis and management of hepatitis C

(https://www.nice.org.uk/guidance/indevelopment/GID-CGWAVEOQO666)

¢ In development; this process has been suspended pending the publication of ongoing
technology appraisals for individual treatments for hepatitis C (status last updated 28™
January 2016)

NICE pathways

Liver conditions NICE pathway (http://pathways.nice.org.uk/pathways/liver-conditions)

e Covers the guidance NICE has produced on liver conditions, including resources for all
currently available technology appraisals for hepatitis C treatments and the hepatitis C
guideline (detailed above).

Hepatitis B and C testing NICE pathway (http://pathways.nice.org.uk/pathways/hepatitis-b-and-
c-testing)

e Aims to ensure that more people at risk of hepatitis B and C infection are tested.

Public Health Guidance

Hepatitis B and C: ways to promote and offer testing to people at increased risk of infection,
December 2012 (https://www.nice.org.uk/guidance/ph43)
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¢ This guidance aims to ensure that more people at increased risk of hepatitis B and C are
tested, and includes recommendations on raising awareness in the general population,
developing knowledge and skills of healthcare professionals and commissioning testing
and treatment services.

¢ This guidance does not provide detail on treatments for hepatitis C that are covered by the
technology appraisals detailed in Table 6.
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Table 6: NICE technology appraisal guidance in CHC (as of April 2016)

Guidance number/
Issue date

Title

Guidance recommendations (wording as per guidance documents including any reference to other
sections in those guidance documents)

TA365/November
2015 (59)

Ombitasvir—paritaprevir—
ritonavir with or without
dasabuvir for treating
chronic hepatitis C

1.1 Ombitasvir—paritaprevir—ritonavir with or without dasabuvir is recommended, within its marketing
authorisation, as an option for treating genotype 1 or 4 chronic hepatitis C in adults, as specified in table
1 (see TA guidance document for further details), only if the company provides ombitasvir—paritaprevir—
ritonavir and dasabuvir at the same price or lower than that agreed with the Commercial Medicines Unit.

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.

TA364/November
2015 (56)

Daclatasvir for treating
chronic hepatitis C

1.1 Daclatasvir is recommended as an option for treating chronic hepatitis C in adults, as specified in table 1
(see TA guidance document for further details), only if the company provides daclatasvir at the same
price or lower than that agreed with the Commercial Medicines Unit.

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.

1.3 People whose treatment with daclatasvir is not recommended in this NICE guidance, but was started
within the NHS before this guidance was published, should be able to continue treatment until they and
their NHS clinician consider it appropriate to stop.

TA363/November
2015 (57)

Ledipasvir—sofosbuvir for
treating chronic hepatitis
C

1.1 Ledipasvir-sofosbuvir is recommended as an option for treating chronic hepatitis C in adults, as specified
in table 1.

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.

1.3 People whose treatment with ledipasvir—sofosbuvir is not recommended in this NICE guidance, but was

started within the NHS before this guidance was published, should be able to continue treatment until
they and their NHS clinician consider it appropriate to stop.

TA361/October 2015
(60)

Simeprevir in combination
with sofosbuvir for
treating genotype 1 or 4
chronic hepatitis C

In June 2015 Janssen informed NICE that it would not be providing an evidence submission for this
appraisal because it does not expect that the combination of simeprevir and sofosbuvir will be used in clinical
practice in England because of the other treatments for chronic hepatitis C now available.
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Guidance number/

Title

Guidance recommendations (wording as per guidance documents including any reference to other

Issue date sections in those guidance documents)
(terminated appraisal) NICE has therefore terminated this single technology appraisal. Guidance on simeprevir and sofosbuvir may
be included in the forthcoming NICE guideline on hepatitis C.
TA331/February Simeprevir in combination | This guidance gives recommendations for simeprevir in combination with peginterferon alfa and ribavirin.
2015 (58) with peginterferon alfa Simeprevir also has a marketing authorisation for use in combination with sofosbuvir. Recommendations for
and ribavirin for treating | gimeprevir in combination with sofosbuvir will be developed in separate guidance.
genotypes 1 and 4 : - o . L L :
chronic hepatitis C 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 chronic hepatitis C in adults.
TA330/February Sofosbuvir for treating 1.1 Sofosbuvir is recommended as an option for treating chronic hepatitis C in adults, as specified in table 1
2015 (55) chronic hepatitis C (see TA guidance document for further details).

1.2 People currently receiving treatment initiated within the NHS with sofosbuvir that is not recommended for
them by NICE in this guidance should be able to continue treatment until they and their NHS clinician
consider it appropriate to stop.

TA253/April 2012
(12)

Boceprevir for the
treatment of genotype 1
chronic hepatitis C

1.1 BOC in combination with Peg-IFN alfa and RBV is recommended as an option for the treatment of
genotype 1 chronic hepatitis C in adults with compensated liver disease:

e Who are previously untreated or
e In whom previous treatment has failed.

TA252/April 2012
(13)

Telaprevir for the
treatment of genotype 1
chronic hepatitis C

1.1 TVR in combination with Peg-IFN alfa and RBV is recommended as an option for the treatment of
genotype 1 chronic hepatitis C in adults with compensated liver disease:

e Who are previously untreated or

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

TA200/September
2010 (11)

Peginterferon alfa and
ribavirin for the treatment
of chronic hepatitis C

1.1 Combination therapy with Peg-IFN alfa (2a or 2b) and RBYV is recommended as a treatment option for
adults with chronic hepatitis C:
e Who have been treated previously with Peg-IFN alfa (2a or 2b) and RBV in combination, or with

Peg-IFN 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.
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Guidance number/ | Title Guidance recommendations (wording as per guidance documents including any reference to other
Issue date sections in those guidance documents)

1.2 Shortened courses of combination therapy with Peg-IFN alfa (2a or 2b) and RBV are recommended for
the treatment of adults with chronic hepatitis C 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 (Peg-IFN alfa-2a or Peg-IFN 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 | Peginterferon alfa and 1.1 Combination therapy, comprising Peg-IFN alfa-2a and RBV or Peg-IFN alfa-2b and RBV, is
(10) ribavirin for the treatment recommended, within the licensed indications of these drugs, for the treatment of mild chronic hepatitis
of mild chronic hepatitis C C.
_ ) 1.2 Monotherapy with Peg-IFN alfa-2a or Peg-IFN alfa-2b is recommended, within the licensed indications of
Partially updated in these drugs, for the treatment of mild chronic hepatitis C for people who are unable to tolerate RBV, or
TA200 : -
for whom RBYV is contraindicated.
. . 1.3 The decision on whether a person with mild chronic hepatitis C should be treated immediately or should
This is an extension of the ) . . . e
guidance given in NICE wait until the disease has reached a moderate stage (‘watchful waiting’) should be made by the person
technology appraisal after fully informed consultation with the responsible clinician. The decision to treat need not depend on
guidance 75 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

1.5 This recommendation has been updated and replaced by NICE technology appraisal guidance 200

1.6 There is insufficient evidence to recommend combination therapy or monotherapy with Peg-IFN alfa for
people who have had a liver transplant.

TA75/January 2004 Interferon alfa (pegylated | 1.1 Combination therapy with Peg-IFN alfa and RBV is recommended within its licensed indications for the
(9) and non-pegylated) and treatment of people aged 18 years and over with moderate to severe chronic hepatitis C (CHC), defined

ribavirin for the treatment
of chronic hepatitis C

as histological evidence of significant scarring (fibrosis) and/or significant necrotic inflammation.
1.2 People with moderate to severe CHC are suitable for treatment if they have:
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Guidance number/
Issue date

Title

Guidance recommendations (wording as per guidance documents including any reference to other
sections in those guidance documents)

Partially updated in
TA200

This guidance is a review
and extension of
Technology Appraisal
Guidance No. 14 issued
in October 2000

¢ Not previously been treated with interferon alfa or Peg-IFN alfa, or
e Been treated previously with interferon alfa (as monotherapy or in combination therapy), and/or

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

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

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

o 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.

o 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 1.4 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 RBYV is contraindicated or is not
tolerated should be treated with Peg-IFN 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 adverse event after undergoing a previous liver biopsy), and people with symptoms
of extrahepatic HCV infection sufficient to impair quality of life, may be treated on clinical grounds
without prior histological classification.

1.7 There is insufficient evidence to recommend combination therapy using Peg-IFN alfa or interferon alfa in
people who:

e This part-recommendation has been updated and replaced by NICE technology appraisal guidance
200

e This part-recommendation has been updated and replaced by NICE technology appraisal guidance
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Guidance number/
Issue date

Title

Guidance recommendations (wording as per guidance documents including any reference to other
sections in those guidance documents)

300

e Have had a liver transplantation. Treatment of CHC recurrence after liver transplantation (whether or
not the person had been treated with IFN alfa or Peg-IFN alfa therapy at any time before
transplantation) should be considered as experimental and carried out only in the context of a clinical
trial.

BOC, boceprevir; CHC, chronic hepatitis C; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IFN, interferon; Peg-IFN, pegylated interferon; RBV, ribavirin; TVR,

telaprevir.
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3.6 Clinical guidelines

In addition to the NICE guidance and pathways described in Section 3.5, clinical guidelines and
national policies of relevance are listed below:

o EASL Recommendations on Treatment of Hepatitis C 2015 (14)

e 2016 UK consensus guidelines - Treatment Recommendations for the management of
patients with Chronic HCV Infection (63)

¢ NHS England Clinical Commissioning Policy Statement: Treatment of chronic hepatitis C
in patients with cirrhosis (64)

EASL Recommendations on Treatment of Hepatitis C 2015 (14), developed by the
European Association for the Study of the Liver are the most recent clinical treatment guidelines
available, and outline treatment recommendations across all HCV genotypes.
Recommendations by genotype are summarised in Table 7 and further summarised in
Appendix 2. In addition, EASL guidelines also provide the following recommendations:

¢ Notwithstanding the respective costs of these options, IFN-free regimens are the best
options when available in HCV mono-infected and in HIV co-infected patients without
cirrhosis or with compensated (Child-Pugh A) or decompensated (Child-Pugh B or C)
cirrhosis, because of their virological efficacy, ease of use and tolerability

o Patients with decompensated cirrhosis should be urgently treated with an IFN-free
regimen

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

e The same 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.

UK consensus guidelines from February 2016 (63) are broadly in line with the EASL
guidelines. These guidelines are summarised in Table 8.

NHS England Clinical Commissioning Policy Statement: Treatment of chronic hepatitis C
in patients with cirrhosis (64), was published in June 2015, and outlines the hepatitis
treatments that would be routinely commissioned by NHS England for the treatment of CHC in
patients with cirrhosis. The policy covers compensated and decompensated cirrhosis and
includes the following regimens:

e GTla, compensated cirrhosis:
o OBV/PTV/RTV+DSV+RBYV 12 weeks (not SmPC recommended duration)
o SMV+Peg-IFN+RBV 12 weeks (followed by Peg-IFN+RBV 12 weeks)

o LDV/SOF+/-RBV 12 weeks (not SmPC recommended duration/regimen for some
cohorts)

e GTla, decompensated cirrhosis: LDV/SOF+/-RBV 12 weeks (not SmPC recommended
duration)
e GT1b, compensated cirrhosis:

o OBV/PTV/RTV+DSV+RBV 12 weeks
o SMV+Peg-IFN+RBV 12 weeks (followed by Peg-IFN+RBV 12 weeks)
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o LDV/SOF+/-RBV 12 weeks (not SmPC recommended duration for some cohorts)

GT1b, decompensated cirrhosis: LDV/SOF+/-RBV 12 weeks (not SmPC recommended
duration)
GT3, compensated cirrhosis

o SOF+Peg-IFN+RBV 12 weeks (if likely to be IFN-tolerant)

o SOF+DCV+RBV 12 weeks (if IFN contraindicated; not SmPC recommended duration)
o LDV/SOF+/-RBV 12 weeks (if IFN contraindicated; not SmPC recommended duration)
GT3, decompensated cirrhosis:

o SOF+DCV+RBV 12 weeks (not SmPC recommended duration)

o SOF/LDV+RBYV 12 weeks (not SmPC recommended duration)

GT4, compensated cirrhosis:

o SMV+Peg-IFN+/-RBV 12 weeks (followed by Peg-IFN+RBV 12 weeks)

o LDV/SOF 12 weeks (not SmPC recommended duration/regimen for some cohorts)
GT4, compensated cirrhosis:

o LDV/SOF+/-RBV 12 weeks (not SmPC recommended duration).
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Table 7: Summary of EASL recommendations for CHC

Genotype Regimen Recommendation
GT1 SOF+P+R (12 weeks) IFN-containing option 1
SMV+P+R (12 weeks), followed by | IFN-containing option 2
P+R for an additional 12 or 36 e Not recommended in patients infected with subtype 1a who have detectable Q80K substitution in the NS3
weeks protease sequence at baseline
e P+R for an additional 12 weeks (total treatment duration 24 weeks) in TN and prior relapser patients,
including cirrhotic patients, and for an additional 36 weeks (total treatment duration 48 weeks) in prior partial
and null responders, including cirrhotic patients
LDV/SOF (12 weeks) IFN-free option 1
¢ Patients without cirrhosis (TN or TE) should be treated for 12 weeks
e For TN patients without cirrhosis treatment may be shortened to 8 weeks if baseline HCV RNA level <6
million 1U/mL
¢ For patients with compensated cirrhosis, including TN and TE patients, treat with LDV/SOF+RBYV for 12
weeks
¢ For patients with compensated cirrhosis with contraindications to/poor tolerance to RBV treat for 24 weeks
without RBV
e Treatment with LDV/SOF+RBYV can be prolonged to 24 weeks in TE patients with compensated cirrhosis
and negative predictors of response, such as a platelet count <75 x 103/pL
OBV/PTV/RTV+DSV (12 weeks) IFN-free option 2
¢ For patients with GT1b without cirrhosis
¢ For patients with GT1b with cirrhosis or GT1a without cirrhosis add RBV
¢ For patients with GT1a with cirrhosis add RBV and treat for 24 weeks
SOF+SMV (12 weeks) IFN-free option 3
e For patients with compensated cirrhosis add RBV
e For patients with cirrhosis with contraindications to RBV, consider extending duration to 24 weeks
SOF+DCV (12 weeks) IFN-free option 4
¢ For patients with compensated cirrhosis add RBV
¢ For patients with cirrhosis with contraindications to RBV, consider extending duration to 24 weeks
GT2 SOF+RBV (12 weeks) Option 1
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Genotype

Regimen

Recommendation

¢ For patients with cirrhosis or if TE extend to 16—20 weeks

SOF+P+R (12 weeks) Option 2
¢ Option for cirrhotic and/or TE patients
SOF+DCV (12 weeks) Option 3
e Option for cirrhotic and/or TE patients
GT3 SOF+P+R (12 weeks) Option 1
¢ This combination is valuable for patients who failed to achieve SVR after SOF+RBV
SOF+RBV (24 weeks) Option 2
e Suboptimal in TE cirrhotic patients and those who failed to achieve SVR after SOF+RBV
SOF+DCV (12 weeks) Option 3
e For TN and TE patients without cirrhosis
e For TN and TE patients with cirrhosis add RBV and treat for 24 weeks
GT4 SOF+P+R (12 weeks) IFN-containing option 1

SMV+P+R (12 weeks) followed by
P+R for an additional 12 or 36
weeks

IFN-containing option 2

P+R for additional 12 weeks (total treatment duration 24 weeks) in TN and prior relapser patients, including
cirrhotic patients, and for additional 36 weeks (total treatment duration 48 weeks) in prior partial and null
responders, including cirrhotic patients

LDV/SOF (12 weeks)

IFN-free option 1
¢ Patients without cirrhosis (TN or TE) should be treated for 12 weeks

¢ For patients with compensated cirrhosis, including TN and TE patients, treat with LDV/SOF+RBYV for 12
weeks

¢ For patients with compensated cirrhosis with contraindications to/poor tolerance to RBV treat for 24 weeks
without RBV

e Treatment with LDV/SOF+RBYV can be prolonged to 24 weeks in TE patients with compensated cirrhosis
and negative predictors of response, such as a platelet count <75 x 10%/uL

OBV/PTV/RTV+RBV (12-24
weeks)

IFN-free option 2
e For patients without cirrhosis treat for 12 weeks
e For patients with cirrhosis treat for 24 weeks
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Genotype Regimen Recommendation

SOF+SMV (12 weeks) IFN-free option 3
e For patients with cirrhosis add RBV
¢ For patients with cirrhosis with contraindications to RBV, extend duration to 24 weeks

SOF+DCV (12 weeks) IFN-free option 4
e For patients with cirrhosis add RBV
¢ For patients with cirrhosis with contraindications to RBV, extend duration to 24 weeks

GT5o0r 6 SOF+P+R (12 weeks) Option 1

LDV/SOF (12 weeks) Option 2
¢ Patients without cirrhosis (TN or TE) should be treated for 12 weeks

¢ For patients with compensated cirrhosis, including TN and TE patients, treat with LDV/SOF+RBV for 12
weeks

¢ For patients with compensated cirrhosis with contraindications to/poor tolerance to RBV treat for 24 weeks
without RBV

e Treatment with LDV/SOF+RBV can be prolonged to 24 weeks in TE patients with compensated cirrhosis
and negative predictors of response, such as a platelet count <75 x 103/pL

SOF+DCV (12 weeks) Option 3
¢ For patients with cirrhosis, add RBV
¢ For patients with cirrhosis with contraindications to RBV, extend duration to 24 weeks

DCV; daclatasvir; DSV, dasabuvir; EASL; European Association for the Study of the Liver; FDC; fixed dose combination; HCV; hepatitis C virus; IU; international units; LDV;
ledipasvir; OBV; ombitasvir; P; pegylated interferon; PTV; paritaprevir; R or RBV; ribavirin; RNA; ribonucleic acid; RTV; ritonavir; SMV; simeprevir; SOF, sofosbuvir; SVR; sustained
virological response; TE; treatment-experienced; TN; treatment-naive.

Source: EASL recommendations on treatment of hepatitis C 2015 (14).

Table 8: Summary of UK consensus guidelines treatment options for CHC

Genotype | Non-cirrhotic Cirrhotic

GTLTN | e SOF/LDV (8 weeks) o SOF/LDV+RBV (12 weeks)"
e GTla only: OBV/PTV/RTV+DSV+RBYV (12 weeks) e Child Pugh A only: OBV/PTV/RTV+DSV+RBV (12 Weeks)¢§
e GT1b only: OBV/PTVIRTV+DSV (12 weeks)
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Genotype | Non-cirrhotic Cirrhotic
GT1TE e SOF/LDV (12 weeks) e SOF/LDV+RBV (12 weeks)"
e GTlaonly: OBV/PTV/RTV+DSV+RBYV (12 weeks) e Child Pugh A only: OBV/PTV/RTV+DSV+RBV (12/24 weeks)®
e GT1b only: OBV/PTV/RTV+DSV (12 weeks)
e Should SOF/VEL or elbasvir/grazoprevir become available during the lifetime of these recommendations, the Operational Delivery Networks would
encourage NHS England to make these drugs available within their licensed indications
GT2TN e Peg-IFN+RBV (24 weeks; 12-16 weeks in patients with high chance of | ¢ Peg-IFN+RBV (24 weeks)
good response) « IFN intolerant: SOF+RBV (12 weeks)
¢ [FN intolerant: SOF+RBV (12 weeks)
GT2TE e SOF+RBV (12 weeks) e SOF+RBV (12 weeks)
¢ The panel recommends that NHSE be asked to support a policy of SOF+Peg-IFN+RBV for IFN sensitive patients with advanced fibrosis (F3) or
cirrhosis
e Should SOF/VEL become available during the lifetime of these recommendations, the Operational Delivery Networks would encourage NHS
England to make these drugs available within their licensed indications
GT3TN e <F3: Peg-IFN+RBV 24 wks OR Consider waiting for new therapies' ¢ SOF+Peg-IFN+RBYV (12 weeks)
e F3: Peg-IFN+RBV 24 wks ¢ |IFN intolerant: SOF+DCV+RBYV (12 weeks)'"
e F3 IFN intolerant: SOF+DCV+RBV (12 weeks)'"
« OR Consider waiting for new therapies'
GT3TE e <F3: SOF+Peg-IFN+RBV OR Consider waiting for new therapies'’ e SOF+Peg-IFN+RBV (12 weeks)
e F3: SOF+Peg-IFN+RBV (12 weeks) « IFN intolerant: SOF+DCV+RBV (12 weeks)"
e F3 IFN intolerant: SOF+DCV+RBV (12 weeks)'
¢ The clinicians have recommended that NHSE consider funding SOF+Peg-IFN+RBV for patients with F3 fibrosis
e Should SOF/VEL become available during the lifetime of these recommendations, the Operational Delivery Networks would encourage NHS
England to make these drugs available within their licensed indications
GT4TN | « OBV/PTV/RTV+RBV (12 weeks)™ e SOF/LDV (12 weeks)
e OBV/PTV/RTV+RBV (12 weeks)
GT4TE e SOF/LDV (12 weeks) ¢ SOF/LDV+RBV (12 weeks)
e OBV/PTV/RTV+RBV (12 weeks) e OBV/PTV/RTV+RBV (24 weeks)®®
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Genotype

Non-cirrhotic

Cirrhotic

e Should SOF/VEL or elbasvir/grazoprevir become available during the lifetime of these recommendations, the Operational Delivery Networks would

encourage NHS England to make these drugs available within their licensed indications

GT5/6

¢ Insufficient data to develop a consensus at this time

For IFN tolerant patients SOF+Peg-IFN+RBV should be made available

For IFN intolerant patients we recommend that SOF/LDV be provided

In the future if SOF/VEL is available we suggest that NHSE consider making this drug available for these patients

DCC

e GT1, GT2, GT4: If treated during decompensation then SOF/LDV+RBYV (12 weeks) is appropriate
e GTa3: If treated during decompensation then SOF+DCV+RBYV (12 weeks) is appropriate

HIV co-
infection

¢ In general, the same DAA-based regimens used in HCV mono-infection are applicable to co-infected patients with chronic HCV

DCC, decompensated cirrhosis; DCV; daclatasvir; DSV, dasabuvir; LDV; ledipasvir; OBV; ombitasvir; Peg-IFN; pegylated interferon; PTV; paritaprevir; RBV; ribavirin; RTV;
ritonavir; SMV; simeprevir; SOF, sofosbuvir; TE; treatment-experienced; TN; treatment-naive.

Source: UK Consensus Guidelines (63). T Consider RBV in patients more likely to have a poor response (e.g. prior null responders); £ In patients at low risk of treatment failure
RBV may be omitted; § 24 weeks in GT1a prior null responders, otherwise 12 weeks (differs from NICE who recommend 24 weeks for all); 1 Treatment can be extended to 24
weeks by the multi-disciplinary team if there are poor response characteristics at baseline (HIV coinfection, post-orthotopic liver transplantation cirrhosis) or on treatment (RBV
intolerance, validated viral load kinetic predictor). The majority of patients will be treated for 12 weeks. (Note that NICE recommends 24 weeks); 11 This recommendation is not

based on clinical effectiveness but on the assumption of future acquisition costs. SOF+DCYV is a cost effective regimen approved by NICE for patients with advanced fibrosis who

cannot have IFN; 1t In exceptional circumstances, can consider SOF+DCV+RBYV or SOF/LDV 12 weeks (Not NICE approved), in those patients in whom drug-drug interactions
with OBV/PTV/RTV+RBYV are considered a potential concern; §8 For patients who are at low risk of treatment failure consideration should be given to 12 weeks treatment.
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3.7 Issues relating to current clinical practice

IFN-based regimens have formed the cornerstone of CHC treatment for the last two decades
(18) and until recently individuals would have been prescribed either dual therapy with Peg-
IFN+RBYV or triple therapy with first generation Pls (BOC or TVR), combined with Peg-
IFN+RBV.

However, Peg-IFN and RBV are associated with several limitations including:

¢ SVR rates as low as 40-50% with Peg-IFN+RBYV in patients infected with HCV GT1 (14).
¢ Significant side effect profiles including:

o Influenza-like symptoms, fatigue, psychiatric disorders, skin reactions and
haematological events for Peg-IFN+RBV used in combination (14).

o When used in IFN-free regimens the most important side effects with RBV include
haemolytic anaemia, which can result in deterioration of cardiac function and/or
worsening of pre-existing cardiac disease, and due to significant teratogenic and/or
embryocidal effects seen in animals, the potential for birth defects. This means that
RBV should not be used by women during pregnancy or in male partners of women
who are pregnant (14, 15). Furthermore, women of childbearing potential must use
effective contraception during treatment and for 4 months after its completion, due to
the prolonged risk of birth defects due to the long half-life (15). In male patients with
female partners of childbearing potential, this risk period and requirement for use of an
effective contraception extends to 7 months after treatment, with routine monthly
pregnancy tests for their partner during this time.

¢ Contraindicated in a number of patient groups, including those with autoimmune hepatitis
(Peg-IFN), severe hepatic dysfunction or decompensated cirrhosis (Peg-IFN), history of
pre-existing cardiac disease (Peg-IFN and RBV), blood disorders such as thalassaemia or
sickle cell anaemia (RBV) or women who are pregnant or breast feeding (RBV) (15-17).

¢ The need for safety and efficacy monitoring and support (Peg-IFN+RBV and RBYV alone)
(14, 18).

¢ High discontinuation rates due to AEs (11% discontinued Peg-IFN+RBYV treatment in a
clinical trial setting (19)).

¢ Long duration of treatment (up to 48 weeks for Peg-IFN+RBV) (16, 17)

o Weekly subcutaneous injections (Peg-1FN) (16, 17) or multiple tablets daily (RBV) (15).

As such, CHC therapy with Peg-IFN-based regimens proves difficult for some patients, and

limits the proportion that start or complete therapy (18). | EGTcTcNGNGNNGEEEEEEE
e
e
e,
I 00).

EASL now recommends that IFN-free regimens, when available, provide the best option for all
patients (14), and the emergence of DAA therapies has provided treatment options for most
patients that are generally easier to take and are more tolerable.

The introduction of the first DAAs, the Pls TVR and BOC provided patients infected with GT1
with an improved chance of a cure compared with Peg-IFN+RBV (14), and in some patients
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resulted in shortened treatment duration (32, 33). However, a significant proportion of patients
who have failed therapy with Peg-IFN+RBYV also fail Pl-based triple therapy (65-85% in prior
null or partial responders with cirrhosis), making this a key unmet clinical need (65).

Other considerations of first generation Pl-based triple therapy included the following: only
licensed for use in patients with HCV GT1 infection (32, 33); the requirement for Peg-IFN (32,
33); an increase in some side effects compared with Peg-IFN+RBYV dual therapy (66); high pill
burden and up to thrice daily dosing (32, 33); clinically significant drug interactions (67);
emergence of drug-resistant variants (68).

The CHC treatment landscape has subsequently evolved dramatically to address these
limitations and since 2014, multiple DAA-based regimens have come to market and achieved
positive NICE recommendations. These include SMV, a second generation PI, and various
individual drugs or FDCs which target inhibition of non-structural viral protein NS5A and/or viral
NS5B polymerase, including SOF, LDV/SOF, DCV, OBV/PTV/RTV, and DSV (55-59).

The evolution of the CHC treatment landscape beyond Peg-IFN+RBV and the first generation
Pls has seen a move towards improved tolerability, shorter treatment duration, simplified
regimens to cut administration burden, and eliminating the reliance on Peg-IFN and RBV.

Some of the current NICE-recommended DAA-based regimens provide simpler, short duration,
RBV-free regimens, with up to 100% SVR rates for non-cirrhotic GT1 patients (21-24).

However, there is still a reliance on RBV, and in some cases Peg-IFN, or longer treatment
durations to achieve high (290%) SVR rates in GT2—6 patients, GT1 cirrhotic patients and other
difficult to treat subgroups, such as those with decompensated cirrhosis in whom Peg-IFN
cannot be used (21-24). In particular GT3 treatment-naive non-cirrhotic patients do not currently
have access to any regimens which demonstrate high (>90%) efficacy, and in fact do not have
access to any DAA-based option, relying only on Peg-IFN+RBV.

Furthermore, first generation Pls (BOC and TVR) are limited by the high risk of resistance
development following treatment failure (in 50—75% of patients not achieving an SVR, and in
90% of those with virologic failure) which could impact on the success of subsequent therapy
(68). The development of resistance is still an issue, with SMV requiring baseline screening of
patients being considered for treatment (68).

Many DAAs, including SMV, DCV and OBV/PTV/RTV, and DSV are associated with multiple
clinically relevant drug-drug interactions such that they cannot be administered with several
commonly used medications, including some antiretroviral drugs (22, 23, 25, 26).

Therefore, despite the advances in the treatment of CHC, there still remains substantial unmet
need for simple, short duration, RBV- and Peg-IFN-free, highly effective, pan-genotypic and well
tolerated therapies. Groups that are still of particular concern are those for whom high SVR
rates are more difficult to achieve and thus are considered more difficult to treat. These patients
groups include those:

e with compensated and decompensated cirrhosis
e who are ineligible for Peg-IFN

e who are ineligible for RBV

e who are CHC treatment-experienced
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e with GT3 infection

GT3 CHC

The population with chronic GT3 infection arguably represents the population of greatest unmet
clinical need, because of the size and additional morbidity associated with this particular HCV
genotype. GT3 accounts for around 44% of all HCV infections in England (3). Furthermore,
several studies have shown that patients with GT3 infection experience significantly higher rates
of fibrosis progression (p=0.007) (6), development of HCC (p=0.003) (7) and all-cause mortality
(p=0.01) (8), compared with patients infected with other HCV genotypes.

In spite of this, and the recent advances in treatment regimens for other genotypes, there are

still very limited NICE-recommended DAA-based options available for GT3, and for some there
is no DAA-based option at all, leaving only Peg-IFN+RBV or no treatment as the viable options.
Treatment outcomes for GT3 patients treated with Peg-IFN+RBV are poor, with real-world data

in England showing |G 20).

o For GT3 treatment-naive patients, SOF+DCV is limited to IFN-ineligible patients with
significant fibrosis or those with cirrhosis, SOF+Peg-IFN+RBV is limited to those with
cirrhosis, and SOF+RBYV is limited to IFN-ineligible patients with cirrhosis (Table 4 and
Table 5, (55, 56).

o As such, treatment-naive patients without cirrhosis are extremely poorly served
with the majority of patients having no access to a DAA-based option, and SOF+DCV,
the only DAA recommended by NICE, being limited to patients who are ineligible for
IFN and have significant fibrosis (Table 4, (56).

o For GT3 treatment-experienced patients, the only DAA-based regimen available for all
is SOF+Peg-IFN+RBV, with other DAAs (SOF+RBV and SOF+DCV) again limited by IFN
ineligibility or cirrhotic status (Table 4 and Table 5, (55, 56).

SOF/VEL will provide a simple, highly effective and well tolerated treatment option for all
patients with CHC, irrespective of genotype, severity of liver disease or prior treatment
experience. Specifically it will also provide a much-needed option in those groups that are seen
to be the hardest to treat and with the highest unmet need, such as those with GT3 infection,
the majority of whom do not have access to an all-oral CHC treatment at the present time.

3.8 Equality

I
I T his could potentially raise an equality

issue if these people encounter greater difficulty in achieving access to SOF/VEL.

In addition, access to an effective treatment like SOF/VEL would change the distribution and the
dynamic of the CHC infected population in the UK, and particularly GT3, which is highly
prevalent. The treatment landscape in GT1 infection has drastically improved in recent years,
with a number of new treatments with very high SVR rates being recommended by NICE. While
SOF/VEL is a pan-genotypic regimen offering high efficacy across all genotypes, the value of
SOF/VEL is particularly pronounced in the context of GT3 infection, where limited treatment
options are available and in some case (for example, in GT3 treatment-naive non-cirrhotic
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patients), no DAA is available. Therefore access to SOF/VEL would enable all CHC patients to
receive a highly effective and tolerable treatment, including those patient populations
characterised by a disproportionate prevalence of people from migrant backgrounds.
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4 Clinical effectiveness

4.1 Identification and selection of relevant studies

A systematic review was conducted to retrieve relevant randomised clinical data from the
published literature regarding the efficacy of SOF/VEL and comparators of relevance to the
NICE decision problem.

4.1.1 Search strategy

Searches were conducted in the following electronic databases on 17" December 2015:

MEDLINE® and MEDLINE® In-Process (Ovid SP®)
EMBASE (Ovid SP®)

Cochrane Central Register of Controlled Trials (CENTRAL)
PubMed (to identify e-Pubs ahead of print)

The search strategies combined free text and controlled vocabulary terms (MeSH in MEDLINE®
and CENTRAL, and EMTREE terms in EMBASE). Search filters to identify RCTs were used in
MEDLINE® and EMBASE (from the Cochrane Handbook and the Cochrane Renal group,
respectively).

Database searches were supplemented by searching the following conference sources from
2014 and 2015 (search conducted 15" January 2016):

e European Association for the Study of the Liver (EASL)
e The Liver Meeting (AASLD)

Both conferences were searchable through EMBASE and thus a search strategy similar to that
used to identify full publications was used.

Full details of the search are provided in Appendix 3.

4.1.2 Study selection

Study selection was conducted according to the eligibility criteria outlined in Table 9 (defined
according to the PICOS statement (patients, interventions, comparators, outcomes, study
design). Eligibility criteria apply for all studies whether full papers or conference abstracts. Study
selection was restricted to English language publications.

At full paper review stage, papers describing studies in Asian or Egyptian patients were
excluded as those populations were deemed not to be the focus of this review and because
recommended treatments differ in these regions.

At full paper review stage, the dosing strategies of the treatment arms were assessed. Only
doses that are currently licenced, or expected to be licenced were included. The doses included
in the review are listed in Table 10. In publications where more than one dosing regimen is
reported, only the licenced dosing regimen was extracted.
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Table 9: Eligibility criteria used in search strategy

PICOS

Inclusion criteria

Population

Adult patients infected by HCV with genotypes 1-6 HCV, treatment-naive or
treatment-experienced, HIV co-infected, recurrent HCV, liver transplant patients

Interventions and

¢ Pegylated interferon alpha, ribavirin, telaprevir, boceprevir, simeprevir, daclatasvir,

comparators asunaprevir,t sofosbuvir, faldaprevir,t ledipasvir, ombitasvir, paritaprevir, ritonavir,
dasabuvir, grazoprevir, elbasvir, velpatasvir, placebo, no treatment
¢ Only combinations with and comparisons between list drugs were included
¢ Only licenced doses, or doses expected to be licenced, were included
Outcomes SVR12/24, RVR, EVR, eRVR, EOT, safety outcomes and mortality
Study design Randomised trials: Phase Il and Ill clinical trials

EOT, end of treatment; eRVR, extended rapid virologic response; EVR, early virologic response; RVR, rapid virologic

response; SVR, sustained virologic response.

1These comparators were included in the initial protocol but subsequently removed at full paper review stage as
marketing authorisation applications for these products is not being pursued in this indication.

eRVR defined as undetectable HCV RNA levels at weeks 4 and 12 of treatment; EVR defined as undetectable HCV
RNA level at week 12 of treatment; RVR defined as undetectable HCV RNA level at week 4 of treatment; SVR12/24
defined as undetectable serum HCV RNA 12/24 weeks after the end of treatment.

Table 10: Study treatment doses included

Treatment Dose
Boceprevir 2,400 mg OD
Daclatasvir dihydrochloride 60 mg OD
Dasabuvir sodium 500 mg OD

Ombitasvir/paritaprevir/ritonavir

25 mg/150 mg/ 100 mg OD

Peginterferon alpha-2a

180 ug (once weekly)

Peginterferon alpha-2b

Weight based (1.5 pg/kg/week)

Ribavirin Weight based (800-1,400 mg)
Simeprevir 150 mg OD

Sofosbuvir 400 mg OD
Sofosbuvir/ledipasvir 400 mg/90 mg OD

Telaprevir 2,250 mg OD

Velpatasvir 100 mg OD

OD, once daily.

A total of 4,986 abstracts were identified after removal of duplicates and 224 were subsequently
reviewed as full papers. Following full paper-review, 89 publications (reporting on 92 studies)
were identified as meeting the eligibility criteria. Another 10 abstracts were identified from
conference proceedings (eight additional studies plus one study reported in a full publication).

Of these, six publications/conference abstracts (reporting on seven studies) included treatment

arms incorporating SOF/VEL (28, 70-74).

e ASTRAL-1, ASTRAL-2 and ASTRAL-3 (28, 70) are the pivotal RCTs and are listed in

Section 4.2.
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o ASTRAL-4, ELECTRON-2, Everson et al, 2015 and Pianko et al, 2015 (71-74) are
randomised, non-controlled studies and are discussed in Section 4.10.9.1.

The remaining publications provide comparator data, based on the interventions listed in Table
9, and are discussed in Section 4.10.

The systematic review schematic is shown in Figure 2.

Figure 2: Schematic for the systematic review of clinical evidence
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A full list of excluded studies is provided in Appendix 3.
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4.2 List of relevant randomised controlled trials

The original Phase Il clinical trial program for SOF/VEL included two RCTs — one in patients
with HCV GT1, GT2, GT4, GT5, or GT6 (ASTRAL-1) and one in patients with HCV GT3
(ASTRAL-3). A separate trial with an active comparator group was deemed to be necessary for
patients with HCV GT3 in light of specific clinical challenges presented in this population. After
the protocol for ASTRAL-1 was finalised and trial activity had been initiated, the FDA in the US
requested a separate trial with an active comparator for patients with HCV GT2. Because
enrolment in ASTRAL-1 had already begun, the trial protocol was not amended to exclude
patients infected with HCV GT2. Therefore, two additional Phase Ill RCTs were conducted to
evaluate SOF/VEL in patients with HCV GT2 (ASTRAL-2) and HCV GT3 (ASTRAL-3).

The ASTRAL RCTs all enrolled adult patients with CHC who could be HCV treatment-naive or
treatment-experienced, and included those with compensated cirrhosis.

o ASTRAL-3 provides comparative evidence versus active treatment (SOF+RBV 24 weeks)
for the use of SOF/VEL for 12 weeks in patients with HCV GT3 infection, a key population
with high unmet need and the focal population of this submission.

o ASTRAL-2 provides comparative evidence versus active treatment (SOF+RBV 12 weeks)
for the use of SOF/VEL for 12 weeks in patients with HCV GT2 infection, using identical
methodology to that employed for ASTRAL-3.

e ASTRAL-1 provides comparative evidence versus placebo for the use of SOF/VEL for 12
weeks in patients with HCV GT1, GT2, GT4, GT5, and GT6 infection, with similar
methodology to that employed in ASTRAL-2 and -3.

Throughout this section, information from these three trials is presented in the following order:
ASTRAL-3; ASTRAL-2; ASTRAL-1.

The ASTRAL trials are briefly summarised in Table 11 and described in detail in Sections 4.3
through 4.8.
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Table 11: List of relevant RCTs

Trial no. (acronym) Intervention(s) Comparator(s) Population Primary study refs.
Pivotal Phase Ill RCTs
GS-US-342-1140 e SOF/VEL for 12 weeks e SOF+RBYV for 24 weeks e CHC GT3 Foster et al, 2015 (28)

(ASTRAL-3)

e Treatment-naive and
treatment-experienced

¢ No cirrhosis and
compensated cirrhosis

Supporting information from
CSR (75)

GS-US-342-1139
(ASTRAL-2)

e SOF/VEL for 12 weeks

e SOF+RBYV for 12 weeks

e CHC GT2

¢ Treatment-naive and
treatment-experienced

¢ No cirrhosis and
compensated cirrhosis

Foster et al, 2015 (28)

Supporting information from
CSR (76)

GS-US-342-1138
(ASTRAL-1)

e SOF/VEL for 12 weeks

e Placebo for 12 weeks

e CHC GT1, GT2, GT4, GT5,
GT6

¢ Treatment-naive and
treatment-experienced

¢ No cirrhosis and
compensated cirrhosis

Feld et al, 2015 (70)

Supporting information from
CSR (77)

CHC, chronic hepatitis C; CSR, clinical study report; GT, genotype; RBV, ribavirin; RCT, randomised controlled trial; SOF, sofosbuvir; VEL, velpatasvir.
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4.3

4.3.1

Comparative summary of RCT methodology

The methodologies of the ASTRAL RCTs are summarised in Table 12.

Table 12: Comparative summary of methodology

Summary of methodology of the relevant randomised controlled trials

Trial no. GS-US-342-1140 (ASTRAL-3) GS-US-342-1139 (ASTRAL-2) GS-US-342-1138 (ASTRAL-1)
(acronym) CHC GT3 CHC GT2 CHC GT1, GT2, GT4-6
Study objective | e To compare the efficacy of treatment with e To compare the efficacy of treatment ¢ To evaluate the efficacy of treatment with
SOF/VEL for 12 weeks with that of with SOF/VEL for 12 weeks with that of SOF/VEL for 12 weeks in patients with CHC as
SOF+RBYV for 24 weeks as measured by the SOF+RBYV for 12 weeks as measured by measured by the proportion of patients with
proportion of patients with SVR12 the proportion of patients with SVR12 SVR12
¢ To evaluate the safety and tolerability of ¢ To evaluate the safety and tolerability of | e To evaluate the safety and tolerability of
each treatment regimen each treatment regimen treatment with SOF/VEL for 12 weeks
Location 76 sites in the United States, Canada, Europe | 51 sites in the United States. 81 sites in the United States, Canada, Europe
(France, Germany, Italy, and the United (France, Germany, Belgium, Italy and the United
Kingdom), Australia, and New Zealand. Kingdom), and Hong Kong.
11 sites (105 patients) in the United Kingdom. 11 sites (104 patients) in the United Kingdom.
Design Multicentre, randomised, open-label, active controlled, Phase llI. Multicentre, randomised, double-blind, placebo-
controlled, Phase Il
Duration of Treatment duration: 12 or 24 weeks Treatment duration: 12 weeks. Treatment duration: 12 weeks.
study depending on treatment assignment. Follow-up: up to 24 weeks. Follow-up: up to 24 weeks.
Follow-up: up to 24 weeks.
Method of An IWRS was employed to manage patient randomisation and treatment assignment. An IWRS was employed to manage patient

randomisation

Randomisation was stratified by:

¢ Cirrhosis status (Presence or absence of cirrhosis)

¢ Prior treatment experience (treatment-naive or treatment-experienced)

randomisation and treatment assignment.
Randomisation was stratified by:

¢ Cirrhosis status (Presence or absence of
cirrhosis)

e Genotype (1, 2, 4, 6, indeterminate)

Method of
blinding (care

The study was open-label. All investigators, patients, and trial personnel were aware of the

treatment assignments at all points.

The study was double-blinded. Study drugs were
dispensed to patients in a blinded fashion as
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Trial no.
(acronym)

GS-US-342-1140 (ASTRAL-3)
CHC GT3

GS-US-342-1139 (ASTRAL-2)
CHC GT2

GS-US-342-1138 (ASTRAL-1)
CHC GT1, GT2, GT4-6

provider,
patient and
outcome
assessor)

directed by the IWRS.

In the event of a medical emergency where
breaking the blind was required to provide medical
care to the patient, the investigator may have
obtained treatment assignment for that patient.

IWRS should have been used as the primary
method of breaking the blind. If IWRS could not be
accessed, Gilead recommended but did not require
that the investigator contact the Gilead medical
monitor prior to breaking the blind. Treatment
assignment should have remained blinded unless it
was necessary to determine patient emergency
medical care. The rationale for unblinding must
have been clearly explained in source
documentation and on the electronic case report
form, along with the date on which the treatment
assignment was obtained. The investigator was
requested to contact the Gilead medical monitor
promptly in case of any treatment unblinding.

If a patient’s treatment assignment was disclosed
to the investigator, study treatment was
discontinued for the patient.

Intervention(s)
(n=) and
comparator(s)

(n=)

Patients were randomised in a 1:1 ratio to:
e SOF/VEL for 12 weeks (n=277)
e SOF+RBYV for 24 weeks (n=275)

Patients received a fixed-dose combination
tablet containing 400 mg of SOF and 100 mg
of VEL once daily, or 400 mg of SOF once
daily plus RBV. RBV was administered orally
twice daily, with the dose determined
according to body weight (1,000 mg daily in
patients with a body weight <75 kg, and
1,200 mg daily in patients with a body weight

Patients were randomised in a 1:1 ratio to:
e SOF/VEL for 12 weeks (n=135)
e SOF+RBYV for 12 weeks (n=134)

Patients received a fixed-dose combination
tablet containing 400 mg of SOF and 100
mg of VEL once daily, or 400 mg of SOF
once daily plus RBV. RBV was
administered orally twice daily, with the
dose determined according to body weight
(1,000 mg daily in patients with a body
weight <75 kg, and 1,200 mg daily in

Patients infected with HCV GT1, GT2, GT4 or
GT6:

Randomised 5:1 to:
e SOF/VEL for 12 weeks (n=590)
e Placebo for 12 weeks (n=116)

Patients in the placebo group were eligible for
deferred treatment with SOF/VEL for 12 weeks.

Patients infected with HCV GT5:

Given the low prevalence of HCV GT5 infection,
enrolment of only 20 patients was targeted for this
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Trial no. GS-US-342-1140 (ASTRAL-3) GS-US-342-1139 (ASTRAL-2) GS-US-342-1138 (ASTRAL-1)
(acronym) CHC GT3 CHC GT2 CHC GT1, GT2, GT4-6
>75kg). patients with a body weight =75kg). group and 35 were eventually enrolled. These

patients did not undergo randomisation and were
pre-specified to receive SOF/VEL for 12 weeks.

Patients received a fixed-dose combination tablet
containing 400 mg of SOF and 100 mg of VEL
once daily, or a placebo tablet to match the active
treatment once daily.

Permitted and

Concomitant medications taken within 30 days of screening, up to and including 30 days after the last dose of study drug, were recorded.

disallow_(:d . The following were prohibited from 28 days prior to the baseline/Day 1 visit through the EOT visit:
concomitan L . N
medications ¢ Haematologic stimulating agents (e.g. ESAs, GCSF, TPO mimetics)
¢ Chronic systemic immunosuppressants including:
o Corticosteroids (prednisone equivalent of >10 mg/day for >2 weeks)
o Azathioprine
o Monoclonal antibodies (e.g. infliximab)
¢ Investigational agents or devices for any indication
¢ Drugs disallowed according to prescribing information of SOF or RBV (ASTRAL-2 and ASTRAL-3 only)
Concomitant use of medications or herbal/natural supplements (inhibitors or inducers of drug transporters i.e. P-glycoprotein) which may result in
pharmacokinetic interactions resulting in increases or decreases in exposure of study drug(s) or these medications. Examples of representative
medications that were prohibited from 21 days prior to baseline/Day 1 through EOT are listed in the clinical study protocol.
Medications for disease conditions excluded from the protocol (e.g., HIV-1, active cancer, transplantation) were not listed as concomitant
medications and were disallowed in the study.
Assessments ¢ All patients were to have study visits at screening, baseline, and on-treatment at the end of week 1, 2, 4, 6, 8, 10 and 12
performed

e ASTRAL-2 only: patients in the SOF+RBV arm had additional on-treatment visits at the end of week 16, 20 and 24
¢ Post-treatment visits were to occur at week 4, 12 and 24 (if applicable)

e Screening assessments were to be completed within 28 days (42 days if liver biopsy or additional HCV genotype testing required) of the
baseline/Day 1 visit

¢ All patients had to complete post-treatment week 4 and week 12 assessments, regardless of treatment duration. Patients with HCV RNA <LLOQ
at post-treatment week 12 had to complete post-treatment week 24 assessments, unless confirmed viral relapse occurred

Assessments included:

Company evidence submission for SOF-VEL for treating CHC [ID 921] 67




Trial no. GS-US-342-1140 (ASTRAL-3) GS-US-342-1139 (ASTRAL-2) GS-US-342-1138 (ASTRAL-1)
(acronym) CHC GT3 CHC GT2 CHC GT1, GT2, GT4-6
e Complete physical examination (screening, baseline, week 12)
o On-treatment week 24 (SOF+RBV arm only, ASTRAL-3 only)
e Body weight (screening, baseline, week 12, post-treatment weeks 12 and 24)
o On-treatment week 24 (SOF+RBV arm only, ASTRAL-3 only)
o Vital signsJr (every visit)
e 12-lead ECG (screening, baseline, weeks 1 and 12)
¢ AEs and concomitant medications (every visit)
e Serum HCV RNA (every visit)
¢ IL28B genotyping (screening)
¢ Viral RNA sequencing and phenotyping (every visit except screening)
e HCV genotype and subtype (screening only)
e HRQL surveys (baseline, weeks 4, 8 and 12, post-treatment weeks 4, 12 and 24)
o On-treatment week 24 (SOF+RBV arm only, ASTRAL-3 only)
Primary SVR12, defined as HCV RNA <LLOQ, 12 weeks after the end of treatment, in the FAS population. The LLOQ was 15 IU/mL.
outcomes
(including
scoring
methods and
timings of
assessments)
Secondary ¢ Proportion of patients with SVR (HCV RNA<LLOQ) at 4 weeks and 24 weeks after end of treatment (SVR4 and SVR24)
gﬂgﬁg;ﬁs e The proportion of patients with HCV RNA<LLOQ on treatment by study visit
scoring g e HCV RNA change from baseline through EOT
methods and ¢ Proportion of patients with virologic failure. On-treatment virologic failure is breakthrough, rebound, or non-response. Relapse, after achieving a
timings of response at the end of treatment was also classed as virologic failure
assessments)

e Characterisation of drug resistance at baseline, during and after therapy: Deep sequencing of the HCV NS5A and NS5B coding regions was
performed on samples obtained from all patients at baseline and again for all patients with virologic failure. Sequences that were obtained at the
time of virologic failure were compared with sequences from baseline samples to detect resistance-associated variants that emerged during
treatment. Resistance-associated variants that were present in >1% of sequence reads were reported.
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Trial no.
(acronym)

GS-US-342-1140 (ASTRAL-3)
CHC GT3

GS-US-342-1139 (ASTRAL-2)
CHC GT2

GS-US-342-1138 (ASTRAL-1)
CHC GT1, GT2, GT4-6

e ALT normalisation
e HRQL (SF-36, CLDQ-HCV, FACIT-F and WPAI)

AE, adverse event; CHC, chronic hepatitis C; CLDQ, Chronic Liver Disease Questionnaire; CPT, Child-Pugh-Turcotte; ECG, electrocardiogram; EOT, end of treatment; ESA,
erythropoiesis-stimulating agent; FACIT-F, Fatigue Index; FAS, full analysis set; GCSF, granulocyte colony stimulating factor; HCV, hepatitis C virus; HIV, human
immunodeficiency virus; HRQL, Health Related Quality of Life; INR, International Normalised Ratio; IWRS, interactive web response system; LLOQ, lower limit of quantitation;

MELD, Model for End-Stage Liver Disease; RBV, ribavirin; RNA, ribonucleic acid; SF-36, 36-ltem Short-Form Survey; SOF, sofosbuvir; SVR, sustained virologic response; TPO,

thrombopoietin; VEL, velpatasvir; WPAI, Work Productivity and Activity Impairment.
1 Vital signs include resting blood pressure, pulse, respiratory rate and temperature.
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4.3.2

Eligibility criteria

Summary details of the eligibility criteria for the ASTRAL RCTs are presented in Table 13 and
full details are presented in Table 14. The key differences across the trials relate to HCV
genotypes. All three trials allowed for inclusion of patients who were HCV treatment-naive or
treatment-experienced. Approximately 20% of patients with compensated cirrhosis were
allowed to be enrolled.

Table 13: Summary eligibility criteria

Trial no. GS-US-342-1140 (ASTRAL- GS-US-342-1139 GS-US-342-1138
(acronym) 3) (ASTRAL-2) (ASTRAL-1)

CHC GT3 CHC GT2 CHC GT1, GT2, GT4-6
HCV GT3 GT2 GT1, GT2, GT4, GT5, GT6
genotype or indeterminate
Treatment HCV treatment-naive or treatment-experienced.
experience
Cirrhosis Approximately 20%.
permitted
General Aged 218 years; HCV RNA210" IU/mL at screening; confirmed chronic HCV infection (=6
inclusion months) by medical records or liver biopsy; liver imaging with 6 months of baseline in
criteria patients with cirrhosis.
General Current or prior history of clinically significant illness, Gl disorder, difficulty with blood
exclusion collection, clinical hepatic decompensation, solid organ transplantation, significant
criteria pulmonary or cardiac disease, or porphyria, psychiatric instability, malignancy, significant

drug allergy; screening/laboratory abnormalities (e.g. ECG); prior exposure to SOF,
NS5B or NS5A inhibitors; non-HCV chronic liver disease; infection with HBV or HIV;
clinically relevant alcohol or drug abuse; use of systemic immunosuppressive agents;
known hypersensitivity to study drugs; clinically significant haemoglobinopathy.

Contraindication to RBV (ASTRAL-2 and ASTRAL-3 only).

CHC, chronic hepatitis C; CV, cardiovascular; ECG, electrocardiogram; Gl, gastrointestinal; GT, genotype; HBV,
hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IFN
interferon; RBV, ribavirin; RNA, ribonucleic acid.
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Table 14: Detailed eligibility criteria

Trial no. (acronym)

GS-US-342-1140 (ASTRAL-3) GS-US-342-1139 (ASTRAL-2) GS-US-342-1138 (ASTRAL-1)
CHC GT3 CHC GT2 CHC GT1, GT2, GT4-6

Inclusion criteria

HCV genotype GT3 at screening. Non-definitive results led GT2 at screening. Non-definitive results led GT1, GT2, GT4, GT5, GT6 or
to study exclusion. to study exclusion. indeterminate
Treatment HCV treatment-naive
experience « No prior exposure to any IFN, RBV, or other approved or experimental HCV-specific direct-acting antiviral agent
HCV treatment-experienced
¢ Prior treatment failure to a regimen containing IFN+/-RBV completed >8 weeks prior to baseline. Patients must not have discontinued
prior therapy that resulted in virologic failure due to an AE. The patient’s medical records must have included sufficient detail of prior
virologic failure to allow categorisation of prior response, as either:
o Non-responder: patient did not achieve undetectable HCV RNA levels (HCV RNA=LLOQ) while on treatment, or
o Relapse/breakthrough: patients achieved undetectable HCV RNA levels (HCV RNA<LLOQ) during treatment or within 4 weeks of the
end of treatment but did not achieve SVR
Cirrhosis Presence of cirrhosis in approximately 20% of patients
permitted

¢ Cirrhosis was defined as any one of the following:
o Liver biopsy showing cirrhosis (METAVIR score=4 or Ishak score =5)
o FibroTest® score of >0.75 and an AST: APRI of >2 during screening
o Fibroscan with a result >12.5 kPa

¢ Absence of cirrhosis was defined as any one of the following:
o Liver biopsy within 2 years of screening showing absence of cirrhosis
o FibroTest® score of <0.48 and APRI of <1 during screening
o Fibroscan with a result of £12.5 kPa within 6 months of baseline

« In the absence of a definitive diagnosis of presence or absence of cirrhosis by Fibrotest®/APRI using the above criteria, a liver biopsy or
fibroscan was required. Liver biopsy results superseded any Fibrotest®/APRI or fibroscan results and were considered definitive

¢ Liver imaging within 6 months of baseline visit was required in cirrhotic patients to exclude HCC

General inclusion
criteria

¢ Willing and able to provide written informed consent
e Aged =18 years
e HCV RNA210* lU/mL at screening
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Trial no. (acronym)

GS-US-342-1140 (ASTRAL-3) GS-US-342-1139 (ASTRAL-2) GS-US-342-1138 (ASTRAL-1)
CHC GT3 CHC GT2 CHC GT1, GT2, GT4-6

Chronic HCV infection (=6 months) determined by prior medical history or liver biopsy

Females of childbearing potential must have had a negative serum pregnancy test at screening and a negative urine pregnancy test on
baseline prior to randomisation

Male patients and female patients of childbearing potential who engage in heterosexual intercourse had to agree to use protocol specified
method(s) of contraception

Lactating females had to agree to discontinue nursing before the study drug was administered
General good health, with the exception of chronic HCV infection, as determined by the investigator

¢ Able to comply with the dosing instructions for study drug administration and able to complete the study schedule of assessments

Exclusion criteria

General exclusion
criteria

Current or prior history of any of the following:

o Clinically significant illness (other than HCV) or any other major medical disorder that may interfere with patient treatment, assessment
or compliance with the protocol; patients under evaluation for a potentially clinically significant iliness (other than HCV) were also
excluded

o Gastrointestinal disorder or post-operative condition that could interfere with absorption of the study drug
o Difficulty with blood collection and/or poor venous access for the purposes of phlebotomy

o Clinical hepatic decompensation

o Solid organ transplantation

o Significant pulmonary disease, significant cardiac disease, or porphyria

o Psychiatric hospitalisation, suicide attempt, and/or a period of disability as a result of psychiatric illness within the last 5 years. Patients
with psychiatric illness (other than the prior mentioned conditions) that was well-controlled on a stable treatment regimen for 212 months
prior to randomisation or had not required medication in the last 12 months could be included

o Malignancy within 5 years prior to screening, with the exception of specific cancers that have been cured by surgical resection (e.g.
basal cell skin cancer). Patients under evaluation for possible malignancy were not eligible

o Significant drug allergy (e.g. anaphylaxis or hepatotoxicity)
ECG at screening with clinically significant abnormalities
Laboratory parameters at screening:

o ALT >10 x ULN

o AST >10 x ULN

o Direct bilirubin >1.5 x ULN
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Trial no. (acronym) GS-US-342-1140 (ASTRAL-3)
CHC GT3

GS-US-342-1139 (ASTRAL-2)
CHC GT2

GS-US-342-1138 (ASTRAL-1)
CHC GT1, GT2, GT4-6

o Platelets <50,000/ul
o HbA; >8.5%
o CLg <60 mL/min

o Albumin <3 g/dL

¢ Infection with HBV or HIV

by a prescribed medication

o Haemoglobin <11 g/dL for female patients; <12 g/dL for male patients

¢ Use of any prohibited concomitant medications described in Table 12
¢ Chronic use of systemically administered immunosuppressive agents (e.g. prednisone equivalent >10 mg/day)
¢ Known hypersensitivity to VEL, SOF, or formulation recipients

o ASTRAL-2 and ASTRAL-3 only: in addition hypersensitivity to RBV
¢ History of clinically significant haemoglobinopathy (e.g. sickle cell disease, thalassemia)

o INR >1.5 x ULN unless patient had known haemophilia or was stable on an anticoagulant regimen affecting INR
¢ Prior exposure to SOF or other nucleotide analogue HCV NS5B inhibitor or any HCV NS5A inhibitor
¢ Pregnant or nursing female or male with pregnant female partner
¢ Chronic liver disease of a non-HCV aetiology (e.g. hemochromatosis, Wilson’s disease, alpha-1 antitrypsin deficiency, cholangitis)

¢ Clinically-relevant alcohol or drug abuse within 12 months of screening. A positive drug screen excluded patients unless it was explained

Trial specific e Contraindication to RBV therapy (ASTRAL-2 and ASTRAL-3 only)

exclusion criteria

ALT, alanine aminotransferase; APRI, ratio index; AST, aspartate aminotransferase; CHC, chronic hepatitis C; CL, creatinine clearance; CT, computed tomography; ECG,
electrocardiogram; EOT, end of treatment; GM-CSF, granulocyte-macrophage colony-stimulating factor; bHbA:c, haemoglobin A;¢; HBV, hepatitis B virus; HCC, hepatocellular
carcinoma; HCV, hepatitis C virus; HIV, human immunodeficiency virus, IFN, interferon; INR, International Normalised Ratio of prothrombin time; MRI, magnetic resonance
imaging; NS5A, non-structural protein 5A; NS5B, non-structural protein 5B; OPTN, Organ Procurement and Transplantation Network; RBV, ribavirin; RNA, ribonucleic acid; SOF,
sofosbuvir; SVR, sustained virologic response; ULN, upper limit of the normal range; VEL, velpatasvir.
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4.3.3 Study outcomes

The same primary and secondary outcomes were investigated in the ASTRAL RCTs, and are
listed in Table 12. The relevance of each outcome to the decision problem and their validity in
current practice are presented in Table 15. ASTRAL-4, described in Section 4.10.9.1, also used
the same primary and secondary outcomes, as well as measures of liver function (Model for
End-Stage Liver Disease [MELD] and Child-Pugh-Turcotte [CPT] scores).

Table 15: Outcomes investigated in the ASTRAL trials

Outcomes and measures

Included in
NICE scope

Reliability/validity/current use in clinical
practice

Primary outcome

SVR12

Yes

SVR is the primary aim of treatment in clinical
practice.

SVR12 is the established appropriate endpoint
for regulatory approval and is accepted by the
EMA and FDA.

Secondary outcomes

SVR4 and SVR24

Yes

Historically, SVR24 has been used as an
endpoint for HCV studies to determine efficacy.
However, SVR12 has been shown to have high
concordance with SVR24 rates, based on clinical
trial data of various treatment regimens and
durations. SVR12 is now used as standard by
regulatory authorities (14).

HCV RNA<LLOQ on treatment

HCV RNA change from baseline

No

The kinetics of circulating HCV RNA during
treatment forms part of routine clinical practice
with current treatments and is used to monitor
and, for some HCV drugs, to guide treatment
(referred to as response guided therapy). On-
treatment viral kinetics do not inform treatment
duration with sofosbuvir-based regimens.

Virologic failure

No

This outcome provides a measure of treatment
failure either on-treatment — by way of viral
breakthrough, rebound, or non-response — or in
the post-treatment phase (relapse). For patients
receiving a Peg-IFN+RBV regimen the
mechanism of treatment failure (non-response vs
relapse) is a good predictor of future response to
a Peg-IFN-based regimen.

Deep sequencing of NS5A and
NS5B regions of HCV RNA to detect
resistance-associated variants that
emerged during treatment

Yes

Deep sequencing refers to the number of times a
nucleotide position in the HCV genome is read
during the sequencing process. Sequencing
accuracy is increased by sequencing individual
HCV genomes a large number of times to
identify low-frequency mutations. It is accepted
by the regulatory authorities as a valid method
for characterising low frequency mutations. It is
not in use in clinical practice.
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Outcomes and measures Included in Reliability/validity/current use in clinical
NICE scope practice

Other outcomes of interest

ALT normalisation No In clinical practice, ALT is an important
laboratory test marker for monitoring HCV
disease activity. Treatment induced reductions in
HCV viral load, and eradication of HCV from the
patient, often lead to a normalisation of ALT
levels, indicating a reduction in ongoing liver
damage.

HRQL outcomes Yes The following questionnaires were used to
assess patients’ HRQL.

o SF-36

e CLDQ-HCV
e FACIT-F

e WPAIHep C

All HRQL questionnaires are recognised and
validated questionnaires

AE, adverse event; ALT, alanine aminotransferase; CLDQ-HCV, Chronic Liver Disease Questionnaire-Hepatitis C
Virus; EMA, European Medicines Agency; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; FAS,
full analysis set; FDA, Food and Drug Administration; HCV, hepatitis C virus; HRQL, health related quality of life;
LDV, ledipasvir; LLOQ, lower limit of quantitation; NS, non-structural; Peg-IFN, pegylated interferon; RBV, ribavirin;
RNA, ribonucleic acid; SF-36, Short Form Health Survey; SVR, sustained virologic response; WPAI: Hep C, Work
Productivity and Activity Impairment: Hepatitis C.

1 LLOQ=15 IU/mL.

4.4 Statistical analysis and definition of study groups in the
relevant randomised controlled trials

Analysis sets
The main analysis sets in the ASTRAL RCTs are defined below.

FAS: Patients who were randomised into the study and received at least one dose of study
drug. Patients were grouped by the treatment group to which they were randomised. The FAS
was the primary analysis set for efficacy analyses.

Safety analysis set (SAS): Patients who were randomised into the study and received at least
one dose of study drug. Patients were grouped by the treatment group to which they were
randomised. The SAS was the primary analysis set for safety analyses.
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Table 16: Summary of statistical analyses

Trial no.
(acronym)

GS-US-342-1140 (ASTRAL-3)
CHC GT3

GS-US-342-1139 (ASTRAL-2)
CHC GT2

GS-US-342-1138 (ASTRAL-1)
CHC GT1, GT2, GT4-6

Hypothesis objective

The primary efficacy hypothesis was that the
rate of SVR among patients receiving
SOF/VEL would be non-inferior to that
among patients receiving SOF+RBV.

The primary efficacy hypothesis was that the
rate of SVR among patients receiving
SOF/VEL would be non-inferior to that
among patients receiving SOF+RBV.

e The primary efficacy hypothesis was that
the rate of SVR among patients receiving
SOF/VEL would be superior to the pre-
specified SVR of 85%

¢ This 85% rate was not a historical control
derived from rates of SVR in prior HCV
treatment trials, since it would not be
possible to calculate a single historical
rate for the different standard treatments
recommended for the various genotypes
included in this study. Rather, it is a
benchmark rate that is based on the
general trend toward increasing rates of
SVR in recent years and the general
appeal of using a fixed, clinically relevant
threshold as a measure of treatment
benefit (78)

Statistical analysis of
primary endpoint

¢ A non-inferiority margin of 10 percentage points was applied. If the lower boundary of the
95% ClI for the strata-adjusted between-group difference in proportions was more than —
10%, a two-sided stratified Cochran-Mantel-Haenszel test would be used to test for the
superiority of SOF/VEL over SOF+RBYV at a significance level of 0.05

¢ Point estimates and two-sided 95% exact Cls based on the Clopper—Pearson method are
provided for SVR rates for all treatment groups

¢ Point estimates and two-sided 95% exact
Cls based on the Clopper—Pearson
method are provided for SVR rates for the
SOF/VEL group, as well as according to
HCV genotype (1a, 1b, 2, 4, 5, or 6)

Statistical analysis of
secondary efficacy
endpoints

¢ Proportion of patients with SVR4 and SVR24: SVR4 and SVR24 results were summarised.

¢ Proportion of patients with HCV RNA <LLOQ by study visit: Two-sided 95% exact Cl based on the Clopper-Pearson method are
provided for the proportion of patients with HCV RNA <LLOQ at each visit by treatment group. ‘HCV RNA <LLOQ’ was split into two
categories: <LLOQ TND (for patients with target not detected) and <LLOQ detected (for patients with <LLOQ)

o In ASTRAL-1 the SOF/VEL group was further broken down by HCV genotype (GT1 [GT1a, GT1b], GT2, GT4, GT5, GT6)

¢ HCV RNA absolute values and change from baseline: Summary statistics are presented by visit through to EOT. Imputation rules
(described further in “data management, patient withdrawals” later in this table) were used to assign HCV RNA values for missing
values at a visit that was preceded and followed by <LLOQ TND and/or <LLOQ detected. Otherwise, a missing=excluded analysis was
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Trial no.
(acronym)

GS-US-342-1140 (ASTRAL-3) GS-US-342-1139 (ASTRAL-2) GS-US-342-1138 (ASTRAL-1)
CHC GT3 CHC GT2 CHC GT1, GT2, GT4-6

performed
o In ASTRAL-1 the SOF/VEL group was further broken down by HCV genotype (GT1 [GT1a, GT1b], GT2, GT4, GT5, GT6)

e Virologic failure: Descriptively summarised as ‘on-treatment virologic failure’ and ‘relapse’. Patients who did not achieve SVR12 and did
not meet criteria for virologic failure were categorised as ‘other’. The denominator for relapse was the number of patients who had HCV
RNA <LLOQ at their last observed on-treatment HCV RNA measurement; otherwise, the denominator was the number of patients in the
FAS. Virologic outcomes were also provided by cirrhosis status and prior treatment experience

o In ASTRAL-1 the SOF/VEL group was further broken down by HCV genotype (GT1 [GT1a, GT1b], GT2, GT4, GT5, GT6)

¢ Virologic resistance analysis: Results for the HCV drug resistance-associated variants at baseline, during study drug dosing, and after
study drug dosing were reported. Results for HCV drug resistance substitutions through post-treatment week 12 were summarised

¢ ALT normalisation: similar methodology to the analyses of HCV RNA<LLOQ, using a missing=excluded analysis. Only patients with ALT
>ULN range at baseline were to be included in the analysis

e HRQL: for all HRQL tools, transformed scale scores (0 to 100) and changes from baseline were calculated. Wilcoxon signed rank test
was used to explore within treatment group changes in status from baseline to each of the time points, and from EOT to post treatment
time points. A Wilcoxon rank sum test was used to explore differences between treatment groups in change in status from baseline to
each of the post treatment time points. A plot of mean£SD of change from baseline in summary scores was also presented. P-values
should be interpreted with caution as multiple endpoints are being tested, and the study was not powered to test these exploratory
endpoints

Sample size, power
calculation

A sample size of 250 patients in each A sample size of 120 patients in each A sample size of 500 patients in the
treatment group was calculated to provide a | treatment group was calculated to provide a | SOF/VEL group was calculated to provide a
power of 94% to establish non-inferiority power of 90% to establish non-inferiority power of 90% to detect an improvement of

between the two groups, on the basis of an | between the two groups, on the basis of an | 25 percentage points in the rate of SVR over
SVR rate of 89%, using a one-sided test at | SVR rate of 94%, using a one-sided test at | the pre-defined performance goal of 85%,
significant level of 0.025. significant level of 0.025. on the basis of the two-sided exact one-
sample binomial test at the 0.05 significance
level.

Data management,
patient withdrawals

¢ Values for missing data were not imputed for any outcomes except HCV RNA and post-treatment HRQL data

e For categorical HCV RNA data, if a data point was missing, and was preceded and followed by values that were a success (<LLOQ
TND and/or <LLOQ detected) then the missing data point was termed a bracketed success; otherwise the data point was termed a
bracketed failure (=LLOQ detected)

¢ Patients with missing data due to premature discontinuation of the study had missing data imputed up to the time of their last dose (if
last dose was on-treatment). If study day associated with the last dose was =the lower bound of a visit window, and the value at visit
was missing, then the value was imputed. If the study day associated with the last dose was <the lower bound of the visit window, then
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Trial no.
(acronym)

GS-US-342-1140 (ASTRAL-3)
CHC GT3

GS-US-342-1139 (ASTRAL-2)
CHC GT2

GS-US-342-1138 (ASTRAL-1)
CHC GT1, GT2, GT4-6

the on-treatment value at that visit remained missing

¢ If HCV RNA data were missed and were not bracketed, the missing data point was termed a failure (=LLOQ detected), except for
SVR24 which was imputed according to SVR12 status, due to the high correlation between SVR12 and SVR24

e For continuous HCV RNA efficacy data, missing values in a visit window which were bracketed by values that were a success (<LLOQ
TND or <LLOQ detected) were set to 1 IU/mL. No other imputations were performed for continuous data

e For HRQL data, missing data at on-treatment visits and post-treatment week 4 and week 12 visit were not imputed. The last post-
treatment observation carried forward was used for imputation of missing data at the post-treatment week 24 visit

CHC, chronic hepatitis C; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; CSR, clinical study report; EOT, end of treatment; FAS, full analysis set; GT, genotype; HCV,
hepatitis C virus; HRQL, health-related quality of life; U, international unit; LLOQ, lower limit of quantitation; RBV, ribavirin; RNA, ribonucleic acid; SD, standard deviation; SOF,
sofosbuvir; SVR, sustained virologic response; TND, target not detected; VEL, velpatasvir.
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4.5 Participant flow in the relevant randomised controlled trials

45.1 Patient disposition

CONSORT flow charts for all ASTRAL RCTs are presented in Figure 3, Figure 4, and Figure 5.
The primary analyses in all trials were based on the FAS.

e In ASTRAL-3, 652 patients were initially screened. Of these, 558 patients were
randomised and 552 received at least one dose of the study drug (FAS); 277 in the
SOF/VEL group and 275 in the SOF+RBV group.

e In ASTRAL-2, 317 patients were initially screened. Of these, 269 patients were
randomised and 266 received at least one dose of the study drug (FAS); 134 in the
SOF/VEL group and 132 in the SOF+RBV group.

e In ASTRAL-1, 847 patients were initially screened. Of these, 706 patients were
randomised and a further 35 with CHC GT5 were assigned directly to SOF/VEL. Overall
740 patients received at least one dose of study drug (FAS); 624 in the SOF/VEL group
and 116 in the placebo group.

Reasons for premature discontinuation of study treatment are provided in Table 17, Table 18
and Table 19.

45.1.1 ASTRAL-3
Figure 3: Patient disposition in ASTRAL-3

| 652 screened |

94 were not randomized
87 did not meet eligibility criteria
6 withdrew consent
1 study enrolment was closed

| 558 randomized |

278 randomized to receive 280 randomized to receive
sofosbuvir-velpatasvir sofosbuvir-ribavirin
1 did not begin treatment }— —{ 5 did not begin tfreatment
| 277 began treatment 275 began treatment ‘
- 21 discontinued treatment
2 discontinued treatment 9 adverse event
1 due to lack of efficacy 4 lost fo follow-up
1 non-adherence 3 withdrew consent
2 death

2 non-compliance with study drug
1 lack of efficacy

‘ 275 completed treatment |

254 completed treatment

¥
| 277 assessed for efficacy ‘ | 275 assessed for efficacy |
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Table 17: Reasons for premature discontinuation of study treatment in ASTRAL -3 (FAS)

SOF/VEL SOF+RBV Total

N=277 N=275 N=552

Total premature discontinuations, n (%) 2(0.7) 21 (7.6) 23 (4.2)
Adverse event, n (%) 0 9 (3.3) 9 (1.6)
Lost to follow-up, n (%) 0 4 (1.5) 4 (0.7)
Non-compliance with study drug, n (%) 1(0.4) 2(0.7) 3(0.5)
Withdrew consent, n (%) 0 3(1.2) 3(0.5)
Death, n (%) 0 2(0.7) 2(0.4)
Lack of efficacy, n (%) 1(0.4) 1(0.4) 2(0.9)

RBV, ribavirin; SOF, sofosbuvir; VEL, velpatasvir.

45.1.2 ASTRAL-2

Figure 4: Patient disposition in ASTRAL-2

‘ 317 screened ‘

48 were not randomized

45 did not meet eligibility criteria

1 withdrew consent

‘ 269 randomized

1 were lost to follow-up
‘ 1 outside visit window

135 randomized to receive
sofosbuvir-velpatasvir

1 did not begin treatment }—

| 134 began treatment

1 discontinued treatment
due to adverse event

‘ 133 completed treatment ‘

‘ 134 assessed for efficacy ‘

LTFU, lost to follow up.

134 randomized to receive
sofosbuvir-ribavirin

—{ 2 did not begin treatment |

132 began treatment |

—{ 1 discontinued treatment: LTFU |

| 131 completed treatment |

‘ 132 assessed for efficacy ‘

Table 18: Reasons for premature discontinuation of study treatment in ASTRAL-2 (FAS)

SOF/VEL SOF+RBV Total

N=134 N=132 N=266

Total premature discontinuations, n (%) 1(0.7) 1(0.8) 2 (0.8)
Adverse event, n (%) 1(0.7) 0 1(0.4)
Lost to follow-up, n (%) 0 1(0.8) 1(0.4)

RBYV, ribavirin; SOF, sofosbuvir; VEL, velpatasvir.

Company evidence submission for SOF-VEL for treating CHC [ID 921]

80




4513

ASTRAL-1

Figure 5: Patient disposition in ASTRAL-1

‘ 847 screened

‘ 741 randomized

‘ 106 were not randomized

99 did not meet eligibility criteria
4 withdrew consent

2 were lost to follow-up

‘ 1 for other reasons

625 randomized to receive
sofosbuvir-velpatasvir

1 did not begin treatment }—

‘ 624 began treatment

2 discontinued treatment
1 due to adverse event
1 lost to follow-up

‘ 622 completed treatment

placebo

116 randomized to receive

116 began treatment

3 discontinued treatment
2 due to adverse event
1 at investigator's discretion

‘ 113 completed treatment ‘

A 4
‘ 624 assessed for efficacy ‘ ‘

116 assessed for efficacy ‘

Table 19: Reasons for premature discontinuation of study treatment in ASTRAL-1 (FAS)

SOF/VEL Placebo Total

N=624 N=116 N=740

Total premature discontinuations, n (%) 2(0.3) 3 (2.6) 5(0.7)
Adverse event, n (%) 1(0.2) 2(1.7) 3(0.4)
Lost to follow-up, n (%) 1(0.2) 0 1(0.1)
Investigator’s discretion, n (%) 0 1(0.9) 1(0.1)

SOF, sofosbuvir; VEL, velpatasvir.

45.2 Baseline characteristics and demographics

4521 ASTRAL-3

In ASTRAL-3, demographics and baseline characteristics were generally balanced across both
treatment groups (Table 20). Overall, the majority of patients were male (62%) and white (89%),
with a mean age of 50 years (range: 19—-76). The majority of patients were from countries
outside the US (78.3%). Baseline disease characteristics were also generally balanced across
both treatment groups. All patients had GT3 CHC infection. The majority of patients had non-CC
IL28B alleles (61%), 29.5% had cirrhosis at screening and 26% were treatment-experienced,;

Y - | had

failed previous treatment as a result of breakthrough or relapse (69%).

Table 20: Characteristics of participants in ASTRAL-3 (FAS)

SOF/VEL
N=277

SOF+RBV
N=275

Characteristic

Company evidence submission for SOF-VEL for treating CHC [ID 921] 81




Characteristic SOF/VEL SOF+RBV
N=277 N=275

Mean age (range), years 49 (21-76) 50 (19-74)
Male, n (%) 170 (61) 174 (63)
Mean BMI (range), kg/mZJr 26 (17-48) 27 (17-56)
Race, n (%)*

White 250 (90) 239 (87)

Black 3(1) 1(<1)

Asian 23 (8) 29 (11)

Other 1(<1) 6 (2)
Mean HCV RNA+SD, log10 IU/mL 6.2+0.72 6.3£0.71
HCV RNA=800,000 IU/mL, n (%) 191 (69) 194 (71)
IL28B genotype, n (%)

cC 105 (38) 111 (40)

CcT 148 (53) 133 (48)

TT 24 (9) 31 (11)
Compensated cirrhosis, n (%) 80 (29) 83 (30)
Previous HCV treatment, n (%)

No 206 (74) 204 (74)

Yes 71 (26) 71 (26)
Type of previous HCV treatment, n/total (%)

DAA+Peg-IFN+RBV [ [

Peg-IFN+RBV I ]

Other I I
Response to previous HCV treatment, n/total (%)

No response 20/71 (28) 24/71 (34)

Relapse/breakthrough 51/71 (72) 47/71 (66)

BMI, body mass index; DAA, direct acting antiviral; HCV, hepatitis C virus; Peg-IFN, pegylated interferon; RBV,
ribavirin; RNA, ribonucleic acid; SD, standard deviation; SOF, sofosbuvir; VEL, velpatasvir
T BMI is the weight in kg divided by the height squared in metres; 1 race was self-reported.

45.2.2 ASTRAL-2

In ASTRAL-2, demographics and baseline characteristics were generally balanced across both
treatment groups (Table 21). Overall, the majority of patients were male (59%) and white (88%),
with a mean age of 57 years (range: 23-81). Baseline disease characteristics were also
generally balanced across both treatment groups. All patients had GT2 CHC infection. The
majority of patients had non-CC IL28B alleles (62%), 14% had cirrhosis at screening and 15%
were treatment-experienced; |
I - had failed previous treatment as a result of breakthrough or relapse
(85%).
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Table 21: Characteristics of participants in ASTRAL-2 (FAS)

Characteristic SOF/VEL SOF+RBV
N=134 N=132

Mean age (range), years 57 (26-81) 57 (23-76)
Male, n (%) 86 (64) 72 (55)
Mean BMI (range), kg/mZJr 28 (17-45) 29 (19-61)
Race, n (%)*

White 124 (93) 111 (84)

Black 6 (4) 12 (9)

Asian 1(1) 5(4)

Other 3(2) 4 (3)
Mean HCV RNA+SD, log10 IU/mL 6.5+0.78 6.4+0.74
HCV RNA=800,000 IU/mL, n (%) 111 (83) 101 (77)
IL28B genotype, n (%)

CcC 55 (41) 46 (35)

CT 61 (46) 64 (48)

TT 18 (13) 22 (17)
Compensated cirrhosis, n (%) 19 (14) 19 (14)
Previous HCV treatment, n (%)

No 115 (86) 112 (85)

Yes 19 (14) 20 (15)
Type of previous HCV treatment, n/total (%)

Peg-IFN+RBV I I

Other I I
Response to previous HCV treatment, n/total (%)

No response 3/19 (16) 3/20 (15)

Relapse/breakthrough 16/19 (84) 17/20 (85)

BMI, body mass index; DAA, direct acting antiviral; HCV; hepatitis C virus; Peg-IFN, pegylated interferon; RBV,
ribavirin; RNA, ribonucleic acid; SD, standard deviation; SOF, sofosbuvir; VEL, velpatasvir
T BMI is the weight in kg divided by the height squared in metres; I race was self-reported.

45.2.3 ASTRAL-1

In ASTRAL-1, demographics and baseline characteristics were generally balanced across both
treatment groups (Table 22). Overall, the majority of patients were male (60%) and white (79%),
with a mean age of 54 years (range: 18—82). Baseline disease characteristics were also
generally balanced across both treatment groups. In the SOF/VEL group 34% of patients had
CHC GT1a, 19% GT1b, 17% GT2, 19% GT4, 6% GT5, and 7% GT6. The majority of patients
had non-CC IL28B alleles (69%), 19% had cirrhosis at screening and 32% were HCV treatment-
experienced.

Of those in the SOF/VEL group who had received previous treatment (n=201), 28% had
received a regimen of PI+Peg-IFN+RBYV, and 61% had received Peg-IFN+RBV; 48% of these
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patients had persistently detectable HCV RNA while receiving previous treatment (no
response), and 51% had a virologic relapse or breakthrough. A total of 51% of patients were
enrolled in Europe, 46% in North America (Canada and the United States), and 3% in Hong

Kong.

Table 22: Characteristics of participants in ASTRAL-1 (FAS)

Characteristic SOF/VEL Placebo
N=624 N=116

Mean age (range), years 54 (18-82) 53 (25-74)
Male, n (%) 374 (60) 68 (59)
Mean BMI (range), kg/m2" 27 (17-57) 26 (18-40)
Race, n (%)*

White 493 (79) 90 (78)

Black 52 (8) 11 (9)

Asian 62 (10) 11 (9)

Other 14 (2) 4 (3)
HCV genotype

la 210 (34) 46 (40)

1b 118 (19) 19 (16)

104 (17) 21 (18)

4 116 (19) 22 (19)

5° 35 (6) 0

6 41 (7) 8 (7)
Mean HCV RNAxSD, log10 IU/mL 6.3+0.66 6.3+0.58
HCV RNA=800,000 IU/mL, n (%) 461 (74) 87 (75)
IL28B genotype, n (%)

CcC 186 (30) 36 (31)

CT 339 (54) 53 (46)

TT 94 (15) 26 (22)

Missing data 5(@) 1(2)
Compensated cirrhosis, n (%) 121 (19) 21 (18)
Previous HCV treatment, n (%)

No 423/624 (68) 83/116 (72)

Yes 201/624 (32) 33/116 (28)
Type of previous HCV treatment, n/total (%)

DAA+Peg-IFN+RBV 56/201 (28) 6/33 (18)

Peg-IFN+RBV 122/201 (61) 24/33 (73)

Non Peg-IFN+/-RBV 23/201 (11) 3/33 (9)
Response to previous HCV treatment, n/total (%)

No response R 23 I
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Characteristic SOF/VEL Placebo
N=624 N=116
Relapse/breakthrough [ &N ]

BMI, body mass index; DAA, direct acting antiviral; HCV, hepatitis C virus; Peg-IFN, pegylated interferon; PI,
protease inhibitor; RBV, ribavirin; RNA, ribonucleic acid; SD, standard deviation; SOF, sofosbuvir; VEL, velpatasvir
1 BMl is the weight in kg divided by the height squared in metres; f race was self-reported; § Patients with HCV GT5
infection did not undergo randomisation but were enrolled in the SOF/VEL group.

4.6 Quality assessment of the relevant randomised controlled
trials
Table 23: Quality assessment results for parallel group RCTs
GS-US-342-1140 GS-US-342-1139 GS-US-342-1138
(ASTRAL-3) (ASTRAL-2) (ASTRAL-1)
CHC GT3 CHC GT2 CHC GT1, GT2,
GT4-6
Was randomisation carried out
. Yes Yes Yes

appropriately?
Was the concealment of treatment

. Yes Yes Yes
allocation adequate?
Were the groups similar at the outset
of the study in terms of prognostic Yes Yes Yes
factors?
Were the care providers, participants
and outcome assessors blind to No No Yes
treatment allocation?
Were there any unexpected
imbalances in drop-outs between No No No
groups?
Is there any evidence to suggest that
the authors measured more outcomes No No No
than they reported?
Did the analysis include an intention-
to-treat analysis? If so, was this
appropriate and were appropriate Yes Yes Yes
methods used to account for missing
data?
GT, genotype; CHC, chronic hepatitis C.
A complete quality assessment for each RCT is provided in Appendix 4.
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4.7 Clinical effectiveness results of the relevant randomised

controlled trials

4.7.1 ASTRAL-3

Primary and secondary efficacy results for ASTRAL-3 are presented in Table 24.

4.7.1.1 Primary efficacy results: SVR12
Among patients with GT3 HCV infection the SVR rate 12 weeks after treatment with SOF/VEL

for 12 weeks was 95.3% || KEGTcNGNGNGNGNGNEEEEEEEEEEEEEEEEEEEEE o pared with 80.7%
I i patients who received 24 weeks of treatment with SOF+RBV.

The primary efficacy endpoint was met. The SVR12 rate for the SOF/VEL 12 week group was
statistically non-inferior to the SVR12 rate for the SOF+RBV 24 week group; strata-adjusted

difference || N /it the lower bound of the two-sided 95% ClI for the

difference being greater than the pre-specified non-inferiority margin of =10%.

SOF/VEL 12 weeks was also shown to be superior to SOF+RBV for 24 weeks (p<0.001;
Cochran-Mantel-Haenszel [CMH] test stratified by cirrhosis status and prior treatment

experience).

Table 24: Summary of response during and after treatment in ASTRAL-3 (FAS)

Response

SOF/VEL 12 weeks
N=277

SOF+RBYV 24 weeks
N=275

HCV RNA<LLOQ

During treatment, n/N (%)’

At week 2
95% ClI

171/276 (62.0)

137/274 (50.0)

At week 4
95% ClI

253/276 (91.7)

240/272 (88.2)

At week 6
95% ClI

At week 8
95% ClI

Post-treatment, n/N (%)

At week 4 (SVR4)
95% Cl

268/277 (96.8)

226/275 (82.2)

At week 12 (SVR12)

264/277 (95.3)

222/275 (80.7)

95% Cl ____ I
p-value <0.001 -
Difference, % (95% CI) I .

Outcome for patients without SVR12,

n/N (%)

Total

13/277 (4.7)

53/275 (19.3)

Overall virologic failure

11/277 (4.0)

39/275 (14.2)
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Response SOF/VEL 12 weeks SOF+RBYV 24 weeks
N=277 N=275
Relapse® 11/276 (4.0) 38/272 (14.0)
On-treatment failure® 0/277 (0) 1/275 (0.4)
Other* 21277 (0.7) 14/275 (5.1)

Cl, confidence interval; HCV, hepatitis C virus; LLOQ, lower limit of quantitation; RBV, ribavirin; RNA, ribonucleic
acid; SOF, sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.

LLOQ=15 IU/mL. T Missing values for on-treatment visits were imputed up to the time of last dose (if the study day
associated with the last dose date was greater than or equal to the lower bound of a visit window, the missing value
at the visit was imputed, otherwise, the value was excluded; £ patients who did not achieve SVR12 and did not meet
virologic failure criteria; § Denominator for relapse is the number of patients who had HCV RNA <LLOQ on their last
observed on-treatment HCV RNA measurement.

4.7.1.2 Secondary efficacy outcomes

Proportion of patients with SVR at 4 and 24 weeks

Overall, the SVR4 results were similar to the SVR12 results; SVR4 rates were 96.8% in the
SOF/VEL group and 82.2% in the SOF+RBV group.

Proportion of patients with HCV RNA <LLOQ on treatment

A summary of the proportion of patients with HCV RNA <LLOQ on treatment at weeks 2, 4, 6,
and 8 is presented in Table 24. There was a potent and rapid suppression of HCV RNA while
on treatment observed in both treatment groups. As early as week 4, >88% of patients in both
treatment groups had achieved HCV RNA <LLOQ.

HCV change from baseline

HCV RNA levels declined rapidly, with similar decreases in HCV RNA observed in both
treatment groups. After 1 week of treatment, the mean (SD) change from baseline in HCV RNA

levels was | 09.. \U/mL in the SOF/VEL 12 week group and || GG

IU/mL in the SOF+RBV 24 week group. The decreases in HCV RNA levels | EGcGcGcGEG
from week 2 through end of treatment (EOT), with mean changes from baseline ranging from

I 0o, 'U/mL across both treatment groups.

Proportion of patients with virologic failure
Among the 277 patients who received SOF/VEL, 11 (4.0%) relapsed after the end of treatment,
and two patients were lost to follow-up (Table 24).

Among the 275 patients who received SOF+RBYV, 38 (14.0%) had a relapse after treatment and
one had virologic failure on-treatment. Of the remaining 14 patients, five were lost to follow-up,
four discontinued treatment because of AEs, two withdrew consent, two died, and one
discontinued treatment before achieving undetectable HCV RNA.

Development of resistance

Of 274 patients in the SOF/VEL group who had available data on virologic outcome (SVR or
virologic failure) with deep sequencing data, 43 (15.7%) had detectable NS5A resistance-

Company evidence submission for SOF-VEL for treating CHC [ID 921] 87




associated variants (A30K, L31M, and Y93H) at baseline. Of these patients, 38 (88.4%) had an
SVR. Of the 25 patients with the Y93H variant at baseline, 21 (84.0%) had an SVR. Of those
patients who relapsed, five patients had detectable NS5A resistance-associated variants at
baseline and ten patients had mutations at the time of relapse. One additional patient who was
classified as relapsed experienced reinfection with HCV GT1a.

Of the 231 patients without NS5A resistance-associated variants at baseline, 225 (97.4%) had
an SVR.

All 10 patients with baseline NS5B resistance-associated variants (N142T, L159F, E237G,
L320I, and V321A/l) had an SVR.

47.1.3 Other outcomes of interest

ALT normalisation

Coincident with decreases in HCV RNA, I
I \'cdian changes from baseline ranged from ||}l across both treatment

groups, with no notable differences between the groups.

HRQL

Four HRQL questionnaires were used — SF-36, CLDQ-HCV, FACIT-F, and WPAI: Hep C —to
assess the effect of treatment on patient-reported outcomes. At the time of post-treatment
guestionnaire completion, patients were unaware of whether they had achieved SVR or not.
These HRQL results should be interpreted with caution as multiple endpoints were tested and
the study was not powered to test these exploratory endpoints.

Overall, results from the HRQL questionnaires indicated that no on-treatment decrements in
HRQL were observed in the SOF/VEL 12 week group. However, in the SOF+RBV 24 week
group, statistically significant (p<0.05) worsening in HRQL was observed between baseline and
EOT for the SF-36 (domains of role physical, social functioning, mental health, and mental
component) and WPAI: Hep C (percent overall work impairment due to HCV). The mean scores
for most scales improved from EQOT to post-treatment week 4 and 12 weeks.
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Table 25: Summary of HRQL outcomes (ASTRAL-3)

Instrument

BL
Mean (SD)

EOT
Mean (SD)

PT Week 12

BL
Mean (SD)

EOT
Mean (SD)

PT Week 12

SOF/VEL 12 weeks

SOF+RBV 12 weeks

SF-36, Physical component

SF-36, Mental component

CLDQ-HCV

FACIT-F Trial Outcome Index

FACIT-F Total score

WPAI, percentage of overall work
impairment due to HepC

WPAI, percentage of activity impairment

due to HepC

<
)
)
=]
(7]
A=

<
D
Q
>
g

BL, baseline; CLDQ-HCV, Chronic Liver Disease Questionnaire-Hepatitis C Virus; EOT, end of treatment; FACIT-F, Functional Assessment of Chronic lllness Therapy-Fatigue;
HepC, hepatitis C; HRQL, health related quality of life; PT, post-treatment; RBV, ribavirin; SD, standard deviation; SF-36, Short Form Health Survey; SOF, sofosbuvir; VEL,
velpatasvir; WPAI, Work Productivity and Activity Impairment.

tp-value for change from baseline to time point; $p-value for between treatment difference for change from baseline.

Note: For SF-36, CLDQ-HCV, and FACIT-F total score: a higher value indicates better quality of life outcome. For WPAI, percentage of overall work impairment and WPAI,
percentage of activity impairment: a lower value indicated better quality of life.
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Conclusion (ASTRAL-3)

SOF/VEL administered as an STR once daily for 12 weeks to patients with chronic GT3
HCV infection was superior to SOF+RBV given for 24 weeks, resulting in an SVR12 of

95.3% [N 1 <0.001) compared with 80.7% (I

SVR12 rates with SOF/VEL 12 weeks were consistently high (>89%), irrespective of
presence or absence of cirrhosis, or prior treatment experience (see Section 4.8):

o Treatment-naive without cirrhosis: 98.2% SOF/VEL versus 91.0% SOF+RBV

o Treatment-naive with cirrhosis: 93.0% SOF/VEL versus 73.3% SOF+RBV

o Treatment-experienced without cirrhosis: 91.2% SOF/VEL versus 71.0% SOF+RBV
o Treatment-experienced with cirrhosis: 89.2% SOF/VEL versus 57.9% SOF+RBV

Of 277 patients treated with SOF/VEL, 11 patients experienced virologic failure, all as a
result of relapse following completion of treatment. By comparison, 38 of 275 patients
treated with SOF+RBYV had a relapse and one patient had virologic breakthrough while on
treatment

Of those patients who relapsed following SOF/VEL treatment, five patients had NS5A
resistance-associated variants at baseline and 10 had NS5A resistance-associated variants
at the time of relapse. The very small number of patients who relapsed on SOF/VEL
treatment mean that conclusions cannot be drawn on any potential association between
NS5A resistance and virologic outcome

There was no evidence of outcomes being affected by mutations conferring resistance to
SOF (NS5B resistance-associated variants)

HRQL was assessed using the SF-36, CLDQ-HCV, FACIT-F and WPAI: Hep C
questionnaires. Patients treated with SOF/VEL experienced no decrements in HRQL while
on treatment. Mean scores of most scales improved from the end of treatment to post-
treatment week 4 and 12
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4.7.2 ASTRAL-2

Primary and secondary efficacy results for ASTRAL-2 are presented in Table 26.

4.7.2.1

Primary efficacy results: SVR12

Among patients with GT2 HCV infection the SVR rate 12 weeks after treatment with SOF/VEL

for 12 weeks was 99.3% | NG copared with 93.9% [

Il in patients who received 12 weeks of treatment with SOF+RBV.

The primary efficacy endpoint was met. The SVR12 rate for the SOF/VEL 12 week group was

statistically non-inferior to the SVR12 rate for the SOF+RBV 12 week group; strata-adjusted
difference 5.2% (95% CI. 0.2, 10.3) with the lower bound of the two-sided 95% CI for the
difference being greater than the pre-specified non-inferiority margin of —10%.

SOF/VEL 12 weeks was also shown to be superior to SOF+RBV for 12 weeks (p=0.018; CMH

test stratified by cirrhosis status and prior treatment experience).

Table 26: Summary of response during and after treatment in ASTRAL-2 (FAS)

Response

SOF/VEL 12 weeks
N=134

SOF+RBV 12 weeks
N=132

HCV RNA<LLOQ

During treatment, n/N (%)T

At week 2
95% ClI

76/133 (57.1)

79/132 (59.8)

At week 4
95% ClI

120/133 (90.2)

119/132 (90.2)

At week 6
95% ClI

At week 8
95% ClI

Post-treatment, n/N (%)

At week 4 (SVR4)

133/134 (99.3)

127/132 (96.2)

95% Cl I I
At week 12 (SVR12) 133/134 (99.3) 124/132 (93.9)
95% Cl I I
p-value N -
Difference, % (95% CI) 5.2 (0.2, 10.3) -
Outcome for patients without SVR12, n/N (%)
Total 1/134 (0.7) 8/132 (6.1)
Overall virologic failure 0/134 6/132 (4.5)
Relapse® 0/133 6/132 (4.5)
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Response SOF/VEL 12 weeks SOF+RBV 12 weeks
N=134 N=132
On-treatment failure 0/134 0/132
Other* 1/134 (0.7) 2/132 (1.5)

Cl, confidence interval; HCV, hepatitis C virus; LLOQ, lower limit of quantitation; RBV, ribavirin; RNA, ribonucleic
acid; SOF, sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.

LLOQ=15 IU/mL. T Missing values for on-treatment visits were imputed up to the time of last dose (if the study day
associated with the last dose date was greater than or equal to the lower bound of a visit window, the missing value
at the visit was imputed, otherwise, the value was excluded; £ patients who did not achieve SVR12 and did not meet
virologic failure criteria; 8§ Denominator for relapse is the number of patients who had HCV RNA <LLOQ on their last
observed on-treatment HCV RNA measurement.

4.7.2.2 Secondary efficacy outcomes

Proportion of patients with SVR at 4 and 24 weeks

Overall, the SVR4 results were similar to the SVR12 results; SVR4 rates were 99.3% in the
SOF/VEL group and 96.2% in the SOF+RBV group.

Proportion of patients with HCV RNA <LLOQ on treatment

A summary of the proportion of patients with HCV RNA <LLOQ on treatment at weeks 2, 4, 6,
and 8 is presented in Table 26. There was a potent and rapid suppression of HCV RNA while
on treatment observed in both treatment groups. As early as week 4, >90% of patients in both
treatment groups had achieved HCV RNA <LLOQ.

HCV change from baseline

HCV RNA levels declined rapidly, with similar decreases in HCV RNA observed in both
treatment groups. After 1 week of treatment, the mean (SD) change from baseline in HCV RNA
levels was | 09., 'U/mL in the SOF/VEL 12 week group and || GG
IU/mL in the SOF+RBV 12 week group. The decreases in HCV RNA levels | EGTcGcGcGEG
from weeks 2 through EOT, with mean changes from baseline ranging from || GcTcNG_G
IU/mL across both treatment groups.

Proportion of patients with virologic failure

Among the 134 patients who received SOF/VEL for 12 weeks, there were no virologic failures
either on-treatment or after the end of treatment. One patient discontinued on day 1 after
receiving one dose of study drug due to AEs (Table 26).

Among the 132 patients who received SOF+RBYV for 12 weeks, six (4.5%) had a relapse after
the end of treatment, and none had virologic failure on-treatment. Two patients were lost to
follow-up.

Development of resistance

Deep sequencing data indicated that approximately 60% of the 134 patients in the SOF/VEL
group had NS5A resistance-associated variants and 10% had NS5B resistance-associated
variants at baseline. The most prevalent NS5A variant observed at baseline was L31M in 52%
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of patients. Despite the presence of pre-treatment NS5A and NS5B resistance-associated
variants in the ASTRAL-2 trial, no patient receiving SOF/VEL had virologic failure.

47.2.3 Other outcomes of interest

ALT normalisation

Coincident with decreases in HCV RNA, G
]
I \/cdian changes from baseline ranged from ||l across both

treatment groups, with no notable differences between the groups.

HRQL

Four HRQL questionnaires were used — SF-36, CLDQ-HCV, FACIT-F, and WPAI: Hep C —to
assess the effect of treatment on patient-reported outcomes. At the time of post-treatment
guestionnaire completion, patients were unaware of whether they had achieved SVR or not.
These HRQL results should be interpreted with caution as multiple endpoints were tested and
the study was not powered to test these exploratory endpoints.

Overall, results from all HRQL questionnaires indicated that no on-treatment decrements in
HRQL were observed in the SOF/VEL 12 week group.

In the SOF+RBYV 12 week group, statistically significant (p<0.05) worsening in HRQL was
observed between baseline and EOT for the SF-36 domain of role emotional and a statistically
significant improvement was observed for bodily pain. In addition, in the SOF+RBV 12 week
group, humeric worsening from baseline to EOT was observed in 5 of 8 domain scores of the
SF-36 (domains of role physical, vitality, social functioning, role emotional, and mental health),
and the mental component score. Numeric improvement from baseline in the SOF+RBV 12
week group was observed for the SF-36 domains of physical functioning, bodily pain, general
health, and the physical component score.

The mean scores for most scales improved from EOT to post-treatment week 4 and 12 weeks.
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Table 27: Summary of HRQL outcomes (ASTRAL-2)

Instrument BL EOT PT Week 12 BL EOT PT Week 12
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
SOF/VEL 12 weeks SOF+RBV 12 weeks
SF-36, Physical component I . I I I I
I I I .
I I
SF-36, Mental component I I I I . I
I I . I
I .
CLDQ-HCV . I L I I .
I I . I
. .
FACIT-F Trial Outcome Index I . . I I L
I I I I
I .
FACIT-F Total score I I . I I I
R [ . I
I I
WPALI, percentage of overall work I . . I I I
impairment due to HepC ] I I I
I I
WPAI, percentage of activity impairment I I . I . I
due to HepC I N . I
I I

BL, baseline; CLDQ-HCV, Chronic Liver Disease Questionnaire-Hepatitis C Virus; EOT, end of treatment; FACIT-F, Functional Assessment of Chronic lllness Therapy-Fatigue;
HepC, hepatitis C; HRQL, health related quality of life; PT, post-treatment; RBV, ribavirin; SD, standard deviation; SF-36, Short Form Health Survey; SOF, sofosbuvir; VEL,

velpatasvir; WPAI, Work Productivity and Activity Impairment.

tp-value for change from baseline to time point; #p-value for between treatment difference for change from baseline.

Note: For SF-36, CLDQ-HCV, and FACIT-F total score: a higher value indicates better quality of life outcome. For WPAI, percentage of overall work impairment and W PAl,
percentage of activity impairment: a lower value indicated better quality of life.
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Conclusion (ASTRAL-2)

SOF/VEL administered as an STR once daily for 12 weeks to patients with chronic GT2
HCV infection was superior to SOF+RBV given for 12 weeks, resulting in an SVR12 of

99.3% N compared with 93.9% N

SVR12 rates with SOF/VEL 12 weeks were consistently high (299%), irrespective of
presence or absence of cirrhosis, or prior treatment experience (see Section 4.8)

Of 134 patients treated with SOF/VEL, no patients experienced virologic failure. One patient
did not achieve SVR12 as a result of treatment discontinuation on day 1 of treatment. By
comparison, six of 132 patients treated with SOF+RBV had a relapse and two were lost to
follow up

The presence of baseline NS5A and NS5B resistance-associated variants was not
associated with virologic failure

HRQL was assessed using the SF-36, CLDQ-HCV, FACIT-F and WPAI: Hep C
questionnaires. Patients treated with SOF/VEL experienced no decrements in HRQL while
on treatment. Mean scores of most scales improved from the end of treatment to post-
treatment week 4 and 12
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4.7.3 ASTRAL-1

Primary and secondary efficacy results for ASTRAL-1 are presented in Table 28.

4.7.3.1 Primary efficacy results: SVR12

Among patients in the overall trial population (with GT1, GT2, GT4, GT5 or GT6 HCV infection)
the SVR rate 12 weeks after treatment with SOF/VEL for 12 weeks was 99.0% | EGEGzGzG
). This was statistically significantly superior to the pre-defined performance goal of 85%
(p<0.001). None of the 116 patients in the placebo group achieved an SVR.

SVR12 by genotype
SVR12 rates were similar regardless of the HCV genotype (Table 29):

o GT1a: 98.1% (95% C!: | GGGz
e GT1b: 99.2% (95% C!: | GG
« GT2:100.0% (95% C!I: | GG
e GT4:100.0% (95% C!I: | GGG
e GT5:97.1% (95% CI: | GG
« GT6:100.0% (95% C!I: | GcGcG_

Table 28: Summary of response during and after treatment in ASTRAL-1 (FAS)

Response SOF/VEL 12 weeks
N=624

HCV RNA<LLOQ

During treatment, n/N (%)T

At week 2 355/624 (56.9)
95% ClI I
At week 4 564/623 (90.5)
95% ClI [
At week 6 ]
95% ClI ]
At week 8 ]
95% ClI [

Post-treatment, n/N (%)
At week 4 (SVR4) I
95% ClI ]
At week 12 (SVR12) 618/624 (99.0)
95% ClI [
p-valuei <0.001

Outcome for patients without SVR12, n/N (%)

Total 6/624 (1.0)

Overall virologic failure 2/624 (0.3)
Relapse® 2/623 (0.3)
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Response SOF/VEL 12 weeks
N=624
On-treatment failure 0/624 (0)
Other” 4/624 (0.6)

Cl, confidence interval; HCV, hepatitis C virus; LLOQ, lower limit of quantitation; RBV, ribavirin; RNA, ribonucleic
acid; SOF, sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.
LLOQ=15 IU/mL. T Missing values for on-treatment visits were imputed up to the time of last dose (if the study day

associated with the last dose date was greater than or equal to the lower bound of a visit window, the missing value
at the visit was imputed, otherwise, the value was excluded; £ compared with pre-defined performance goal of 85%;
§ Denominator for relapse is the number of patients who had HCV RNA <LLOQ on their last observed on-treatment

HCV RNA measurement; { patients who did not achieve SVR12 and did not meet virologic failure criteria.

Table 29: Summary of SVR12 rates by HCV genotype in ASTRAL-1 (FAS)

Response

SOF/VEL 12 weeks
N=624

HCV RNA<LLOQ at week 12 post-treatment (SVR12

)

GT1

n/N (%) 323/328 (98.5)

95% ClI I
GTla

n/N (%) 206/210 (98.1)

95% Cl I
GT1b

n/N (%) 117/118 (99.2)

95% ClI I
GT2

n/N (%) 104/104 (100.0)

95% Cl I
GT4

n/N (%) 116/116 (100.0)

95% Cl I
GT5

n/N (%) 34/35 (97.1)

95% Cl ]
GT6

n/N (%) 41/41 (100.0)

95% CI ]

Cl, confidence interval; HCV, hepatitis C virus; LLOQ, lower limit of quantitation; RBV, ribavirin; RNA, ribonucleic
acid; SOF, sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.

LLOQ=15 IU/mL.
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4.7.3.2 Secondary efficacy outcomes

Proportion of patients with SVR at 4 and 24 weeks

Overall, the SVR4 result was similar to the SVR12 result, with an SVR4 rate of 99.2% in the
SOF/VEL group.

Proportion of patients with HCV RNA <LLOQ on treatment

A summary of the proportion of patients with HCV RNA <LLOQ on treatment at weeks 2, 4, 6,
and 8 for the overall trial population (all genotypes) is presented in Table 28. There was a
potent and rapid suppression of HCV RNA while on treatment with SOF/VEL,; as early as week
4, I of patients in the overall trial population had achieved HCV RNA <LLOQ. [ IIEIEzIz

HCV change from baseline

HCV RNA levels declined rapidly in the SOF/VEL 12 week group; after 1 week of treatment, the
mean (SD) change from baseline in HCV RNA levels was ||} ] 09 'U/mL. The
decreases in HCV RNA levels | f-om weeks 2 through EOT, with mean changes
from baseline ranging from | |l 09, 'U/mL across both treatment groups.

Proportion of patients with virologic failure

Among the 624 patients who received SOF/VEL, two (0.3%) experienced virologic failure; both
had undetectable serum HCV RNA at week 4 of treatment but suffered relapse by week 4 post-
treatment (Table 28). Four additional patients were classified as not having achieved an SVR 12
weeks after the end of treatment: two were lost to follow up; one discontinued treatment due to
an AE; one died during follow up.

Development of resistance

At baseline, NS5A resistance-associated variants were detected in 257 of 616 patients (41.7%)
for whom sequencing data were available. Of these, 255 (99.2%) had an SVR. The two patients
who had virologic failure had NS5A-resistant variants at baseline and at the time of relapse.

Variants associated with resistance to NS5B nucleoside inhibitors were detected at baseline in
54 of 601 patients (9.0%) for whom sequencing data were available. All 54 patients had an
SVR.

47.3.3 Other outcomes of interest

ALT normalisation

Coincident with decreases in HCV RNA, IIIEINIIIIGIGGGEENEEE
I
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HRQL

Four HRQL questionnaires were used — SF-36, CLDQ-HCV, FACIT-F, and WPAI: Hep C —to
assess the effect of treatment on patient-reported outcomes. At the time of post-treatment
guestionnaire completion, patients were unaware of whether they had achieved SVR or not.
These HRQL results should be interpreted with caution as multiple endpoints were tested and
the study was not powered to test these exploratory endpoints.

Statistically significant (p<0.05) improvements in HRQL were generally observed in the
SOF/VEL group across all four HRQL tools (Table 30).

During treatment improvements from baseline were generally observed in all 8 domain scores
of the SF-36, the mental component score, and the physical component score. Improvements
were significant (p<0.05) in SF-36 scores for bodily pain general health, vitality, and physical
component were observed.

When compared with placebo, significant improvements (p<0.05) between baseline and EOT
were observed with SOF/VEL for role physical, general heath, vitality, social functioning, and
physical component SF-36 scores. Between treatment differences were also significant at 4
and/or 12 weeks post-treatment for role physical, bodily pain, general health, vitality, social
function, mental health, the physical component, and the mental component scores.

Between baseline and post-treatment week 12, significant improvements (p<0.05) were also
observed for the SOF/VEL group versus placebo in CLDQ-HCYV (overall score), FACIT-F (trial
outcome index and total score), and WPAI (percent activity impairment).
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Table 30: Summary of HRQL outcomes (ASTRAL-1)

Instrument BL EOT PT Week 12 BL EOT PT Week 12
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
SOF/VEL 12 weeks Placebo
SF-36, Physical component 51.0 (8.88) I I 51.8 (8.47) [ ] [ ]
I I I I
] I
SF-36, Mental component 49.2 (10.39) ] ] 51.0 (8.88) ] I
I I I I
I I
CLDQ-HCV 5.4 (1.09) . I 5.5 (1.05) . .
I I I I
I I
FACIT-F Trial Outcome Index I I I I I I
I I I I
I I
FACIT-F Total score 122.5 (27.52) I I 126.2 (22.88) I I
I I I I
I I
WPAI, percentage of overall work impairment 13.5 (22.00) I ] 14.3 (23.53) I [
due to HepC I I I I
I I
WPAI, percentage of activity impairment due to 18.4 (25.99) I ] 13.2 (22.55) [ I
HepC [ ] ] I I
I I

BL, baseline; CLDQ-HCV, Chronic Liver Disease Questionnaire-Hepatitis C Virus; EOT, end of treatment; FACIT-F, Functional Assessment of Chronic lllness Therapy-Fatigue;
HepC, hepatitis C; HRQL, health related quality of life; PT, post-treatment; RBV, ribavirin; SD, standard deviation; SF-36, Short Form Health Survey; SOF, sofosbuvir; VEL,
velpatasvir; WPAI, Work Productivity and Activity Impairment.

tp-value for change from baseline to time point; ¥p-value for between treatment difference for change from baseline.

Note: For SF-36, CLDQ-HCV, and FACIT-F total score: a higher value indicates better quality of life outcome. For WPAI, percentage of overall work impairment and W PAl,
percentage of activity impairment: a lower value indicated better quality of life.
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Conclusion (ASTRAL-1)

SOF/VEL administered as an STR once daily for 12 weeks resulted in an SVR 12 weeks
after the end of treatment in 99.0% (| ) of patients chronically infected with
GT1, GT2, GT4, GT5 or GT6. This was superior to the pre-defined performance goal of 85%
(p<0.001)

SVR12 rates were high irrespective of HCV genotype

o GT1a: 98.1% (95% CI IGIK
o GT1b: 99.2% (95% C!: | IGczHN
o GT2:100.0% (95% C!: | IGczz
o GT4:100.0% (95% C!: [ IGTTGcIHR
o GT5:97.1% (95% C!: | IGcN
o GT6:100.0% (95% C!: | Gz

SVR12 rates with SOF/VEL 12 weeks were also consistently high (>98%), irrespective of
presence or absence of cirrhosis, or prior treatment experience (see Section 4.8):

Of 624 patients treated with SOF/VEL, only two (0.3%) patients experienced virologic
failure, both as a result of relapse following completion of treatment.

The presence of baseline NS5A and NS5B resistance-associated variants was not
associated with virologic failure

HRQL was assessed using the SF-36, CLDQ-HCV, FACIT-F and WPAI: Hep C
guestionnaires. Improvements in HRQL with SOF/VEL were generally observed across all
four tools between baseline and post-treatment week 12 which were significantly better than
placebo (p<0.05)

Company evidence submission for SOF-VEL for treating CHC [ID 921] 101




4.8 Subgroup analysis

48.1 Methods

Across the ASTRAL RCTs pre-planned sub-group analyses were performed on SVR12 rates for
randomisation stratification factors and other prognostic baseline characteristics. Point
estimates and two-sided 95% exact Cls (based on the Clopper-Pearson method) were
determined for SVR12 rates for each treatment group for each of the following subgroups
across all three trials:

e Age group (<65 years, 265 years)

e Gender (male, female)

e Race (white, black, other)

e Ethnicity (Hispanic or Latino, not Hispanic or Latino)

e Baseline BMI (<30 kg/m?, =30 kg/m?)

e HCV sub-genotype

e Cirrhosis (presence, absence, missing)

¢ |L28B genotype (CC, non-CC)

¢ Baseline HCV RNA (<800,000 IU/mL, =800,000 IU/mL)

e Baseline ALT (1.5 x ULN, >1.5 x ULN)

o Prior HCV treatment experience (treatment-naive, treatment-experienced)
e Prior HCV treatment (DAA+Peg-IFN+RBV, Peg-IFN+RBV, other)

e Prior HCV treatment response (non-responder, relapse/breakthrough)

In addition, ASTRAL-1 and ASTRAL-3 also included the following subgroup
e Region (US, non-US)

4.8.2 Results

ASTRAL-3 (HCV GT3)

Across the 2 treatments groups, SVR12 rates consistently favoured the SOF/VEL 12 week
group over the SOF+RBV 24 week group for the treatment of patients with HCV GT2 infection.
In particular, SVR rates with SOF/VEL 12 weeks were relatively consistent irrespective of
cirrhotic status or prior treatment experience with SVR12 rates ranging from 89.2% to 98.2%.
By contrast, there were notable differences in SVR12 rates for patients treated with SOF+RBV
for 24 weeks with the highest rate being 91.0% in HCV treatment-naive patients without
cirrhosis and the lowest being 57.9% in patients with prior treatment experience and cirrhosis.
SVR12 rates by cirrhotic status and prior HCV treatment experience are summarised below.
Tabulated results for all subgroups are provided in Appendix 5.

By cirrhotic status

e \Without cirrhosis: 97.0% SOF/VEL versus 87.7% SOF+RBV
e \With cirrhosis: 91.3% SOF/VEL versus 66.3% SOF+RBV

By prior treatment experience

e Treatment-naive: 97.1% SOF/VEL versus 86.8% SOF+RBV
e Treatment-experienced: 90.1% SOF/VEL versus 63.4% SOF+RBV
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By cirrhotic status and prior treatment experience

¢ Treatment-naive without cirrhosis: 98.2% SOF/VEL versus 91.0% SOF+RBV

e Treatment-naive with cirrhosis: 93.0% SOF/VEL versus 73.3% SOF+RBV

e Treatment-experienced without cirrhosis: 91.2% SOF/VEL versus 71.0% SOF+RBV
e Treatment-experienced with cirrhosis: 89.2% SOF/VEL versus 57.9% SOF+RBV

ASTRAL-2 (HCV GT2)

The high SVR12 rates observed in both treatment groups in patients with HCV GT2 infection,
with no cases of virologic failure in the SOF/VEL 12 week group (n=134) and six cases of
virologic failure in the SOF+RBV 12 week group (n=132), precluded meaningful interpretation of
subgroup analyses. The prognostic factors that have been traditionally predictive of or
associated with lower rates of SVR, such as cirrhosis, high BMI, high viral load, non-CC IL28B
allele had no impact on SVR12 rates. SVR12 rates by cirrhotic status and prior HCV treatment
experience are summarised below. Tabulated results for all subgroups are provided in Appendix
5.

By cirrhotic status

e Without cirrhosis: 99.1% SOF/VEL versus 93.8% SOF+RBV
e With cirrhosis: 100.0% SOF/VEL versus 94.7% SOF+RBV

By prior treatment experience

e Treatment-naive: 99.1% SOF/VEL versus 95.5% SOF+RBV
e Treatment-experienced: 100.0% SOF/VEL versus 85.0% SOF+RBV

By cirrhotic status and prior treatment experience

e Treatment-naive without cirrhosis: 99.0% SOF/VEL versus 95.8% SOF+RBV

e Treatment-naive with cirrhosis: 100.0% SOF/VEL versus 93.3% SOF+RBV

e Treatment-experienced without cirrhosis: 100.0% SOF/VEL versus 81.3% SOF+RBV
¢ Treatment-experienced with cirrhosis: 100.0% SOF/VEL versus 100.0% SOF+RBV

ASTRAL-1 (HCV GT1, GT2, GT4-6)

In ASTRAL-1, high SVR12 rates were achieved with SOF/VEL for 12 weeks in all subgroups
across all HCV genotypes, including those with cirrhosis (99%) and prior treatment experience
(>99%).

SVR12 rates by cirrhotic status and prior HCV treatment experience are summarised below.
Tabulated results for all subgroups are provided in Appendix 5.

By cirrhotic status

e Without cirrhosis: 99.0%
e \With cirrhosis: 99.2%

By prior treatment experience

e Treatment-naive: 98.8%
e Treatment-experienced: 99.5%
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o All patients previously treated previously with a DAA+Peg-IFN+RBV achieved SVR12
(56/56), which included 48, six, and two patients with HCV GT1, GT4, and GT5
infection, respectively.

4.9 Meta-analysis
Not applicable

4.10 Indirect and mixed treatment comparisons

4.10.1 Overview

The SOF/VEL studies described in Section 4.3 (ASTRAL-1, -2, -3) and 4.10.9.1 (ASTRAL-4,
ELECTRONS-2, Everson et al, 2015 and Pianko et al, 2015) provide some direct evidence of
comparative effectiveness versus comparators of relevance to current clinical practice —
ASTRAL-3 in CHC GT3 versus SOF+RBV for 24 weeks and ASTRAL-2 in CHC GT2 versus
SOF+RBYV for 12 weeks.

However, given the large number of treatment regimens available for CHC it is impractical to
design trials that compare with all potential comparators, nor to design pangenotypic trials
versus a single standard of care. At the time of the design of the ASTRAL programme it would
not have been clear that there was a definitive standard of care regimen for each disease
progression state with which to compare. Where a standard of care was possible to define (in
GT2 and GT3) the ASTRAL trials were designed to reflect this. Comparing against more than
one other comparator in a Phase lll trial, using either a non-inferiority or superiority design is:
methodologically difficult; would require very large patient numbers to adequately power; would
likely require a follow-up period that was so long that the standard of care would be obsolete by
the time the study had enrolled due to the concurrent development of DAA combinations from
multiple manufacturers.

To estimate relative efficacy of SOF/VEL versus all comparators defined in the NICE scope for
this appraisal, the feasibility of undertaking an NMA was explored, as described in Section
4.10.2 onwards. Evidence networks could only be constructed for populations of patients with
CHC GT1 who were treatment-naive and those with CHC GT3 who were treatment-naive.
Evidence networks could not be constructed for GT1 treatment-experienced or any patients with
CHC GT2, GT4, GT5 or GT6. While a small network in GT3 treatment-experienced for some
relevant interventions was technically feasible, this was not explored further for use in the
economic analysis, as described in Section 4.10.8. In addition, the results from the NMA for
GT3 treatment-naive and GT1 treatment-naive were associated with a number of limitations, as
described in Section 4.10.8, and were therefore not considered robust enough to populate the
economic analysis.

The approach taken to source efficacy data for comparators across all genotypes was therefore
one of naive comparison, taking data from an individual study or studies across all patient
groups. Given the limitations of the NMA, the naive comparison represents a more transparent
approach to evidence comparison in this instance. Furthermore, all studies use SVR as the
primary efficacy endpoint, a hard endpoint which does not require subjective assessment and
which is consistently measured across studies.
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Study identification strategy is described in Section 4.10.2, with subsequent NMA study
selection, networks, methodology and results described in Section 4.10.3 through 4.10.7.

Studies selected for naive comparisons are described in Section 4.10.9.

4.10.2 NMA search strategy and study selection

A systematic review was performed to identify randomised comparative evidence for SOF/VEL
and comparators of relevance to the NICE scope for this appraisal, with the aim of building an
evidence network for treatment comparison. The methods of the review have been described in
Section 4.1.

A total of 89 publications and 10 conference abstracts were identified by the systematic review
(reporting on 100 studies). Sixty publications and 10 conference abstracts (total of 70
publications/abstracts covering 71 studies) reported on randomised comparisons between the
interventions listed in Table 9, including SOF/VEL and comparators identified in the NICE scope
for this appraisal, and were used to assess the feasibility of performing an NMA. All 71 studies
are listed in Table 31.

A further 29 publications assessed randomised comparisons of Peg-IFN+RBV regimens only.
Given the rapid evolution of the CHC treatment field and the use of Peg-IFN+RBV as a
comparator arm in many DAA studies, these Peg-IFN only studies were not included in
evidence networks and were only considered further in the event of data gaps and inability to
complete an evidence network. All 29 Peg-IFN only studies are listed in Appendix 6.

Table 31: Randomised studies identified by the systematic review

Study ID Primary publication Associated publications
SOF/VEL studies

ASTRAL-1 Feld 2015 (70)

ASTRAL-2 Foster 2015 (28)

ASTRAL-3 Foster 2015 (28)

ASTRAL-4 Curry 2015 (71)

Comparator studies

ADVANCE Jacobson 2011 (79)
Al444-031 Dore 2015 (80)
Al444040 Sulkowski 2014 (81)
ALLY-2 Wyles 2015 (82)
ASPIRE Zeuzem 2014 (83)
ATOMIC Kowdley 2013 (84)
ATTAIN Reddy 2015 (85)
BOSON Foster 2015 (86)
C210 Benhamou 2013 (87)
Chulanov AASLD 2014 Chulanov AASLD 2014 (88)
COMMAND-1 Hezode 2015 (89)
COMMAND-4 Hezode 2015 (90)
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Study ID

Primary publication

Associated publications

COSMOS Lawitz 2014 (91) -
C-SWIFT Poordad EASL 2015 (92) -
C-WORTHY Sulkowski 2015 (93) Lawitz 2015 (94)
ELECTRON Gane 2013 (30) -
ELECTRON-2 Gane AASLD 2014 (74) -

Everson 2015

Everson 2015 (73)

FISSION

Lawitz 2013 b (19)

Flamm 2013

Flamm 2013 (95)

Flamm AASLD 2014

Flamm AASLD 2014 (96)

Foster 2011 Foster 2011 (97) -
FUSION Jacobson 2013 (31) -
Gane 2015 Gane 2015 (98) Gane EASL 2014 (99)
ILLUMINATE Sherman 2011 (100) -
ION-1 Afdhal 2014 (101) -
ION-2 Afdhal 2014 (102) -
ION-3 Kowdley 2014 (27) -
LEAGUE-1 Zeuzem 2016 (103) -
LONESTAR Lawitz 2014 (104) -
MALACHITE-| Dore 2015 (105) -
MALACHITE-II Dore 2015 (105) -
Manns 2014 Manns 2014 (106) -

Marcellin 2011

Marcellin 2011 (107)

OPERA-1 Manns 2011 (108) -
OPTIMIST-1 Kwo EASL 2015 (109) -
PEARL-I Hezode 2015 (110) -
PEARL-II Andreone 2014 (111) -
PEARL-III Ferenci 2014 (112) -
PEARL-IV Ferenci 2014 (112) -
Pianko 2015 Pianko 2015 (72) -
PILLAR Fried 2013 (113) -
Pol 2012- Pol 2012 (114) -
POSITRON Jacobson 2013 (31) -
PROMISE Forns 2014 (115) -
PROTON Lawitz 2013 a (116) -
PROVE-1 McHutchison 2009 (117) -
PROVE-2 Hezode 2009 (118) -
PROVE-3 McHutchison 2010 (119) -
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Study ID

Primary publication

Associated publications

QUEST-1 Jacobson 2014 (120) -
QUEST-2 Manns 2014 (121) -
REALIZE Zeuzem 2011 (122) -
RESPOND-2 Bacon 2011 (123) -

Rodriguez-Torres 2013

Rodriguez-Torres 2013 (124)

SAPPHIRE-I

Feld 2014 (125)

SAPPHIRE-II Zeuzem 2014 (126) -
SIRIUS Bourliere 2015 (127) -
SOLAR-1 Charlton 2015 (128) -
SOLAR-2 Manns EASL 2015 (129) -
SPRINT-1 Kwo 2010 (130) -
SPRINT-2 Poordad 2011 (131) -
STOP C Basu AASLD 2014 (132) Basu EASL 2015 (133)

Sulkowski 2013

Sulkowski 2013 (134)

Sulkowski 2013

Sulkowski 2013 (135)

TURQUOISE-I

Sulkowski 2015 (136)

TURQUOISE-II

Poordad 2014 (137)

Vierling EASL 2015

Vierling EASL 2015 (138)

4.10.3 Trials used to inform the NMA

All studies included from the systematic review were considered for inclusion in the NMA. The
evidence only allowed two evidence networks to be formed for which NMA could be performed:

e Patients with CHC GT3 who were treatment-naive
e Patients with CHC GT1 who were treatment-naive

For all other populations based on genotype and prior treatment experience, evidence networks
could not be formed which would allow a NMA to be performed. Further information on these
populations is provided in Section 4.10.3.3.

A list of studies included in final evidence networks with relevant treatment arms and SVR data
are presented in Table 32 and Table 33 for the GT3 and GT1 treatment-naive networks,

respectively. Evidence network diagrams are presented in Section 4.10.3.1 for GT3 treatment-
naive and Section 4.10.3.2 for GT1 treatment-naive.

In addition, data from a study which compared Peg-IFN+RBYV with placebo (Zeuzem, 2004
(139)) had to be used to connect SOF12+VEL12 to the main network. This study was not
identified in the systematic review because of the 2006 date cut off applied, but was deemed
the most appropriate to complete the evidence network, as outlined in Section 4.10.3.2.
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For ease of reporting each treatment has been assigned a three letter code (see abbreviations
table), and the treatment duration of the individual components are then given after this code.
For example, SOF and VEL given for 12 weeks would be SOF12+VEL12.

In cases where treatments were response-guided and different patients could thus receive
treatment for different durations, a ‘/’ was used to separate the treatment durations. For
example, if patients received DCV and SMV for 12 or 24 weeks, the abbreviation would be
DCV12/24+SMV12/24.

A number of studies reported efficacy data for i) Peg-IFN 2a and/or 2b in combination with other
treatments and ii) Peg-IFN+RBV. These drugs were also administered in varying durations (4—
48 weeks) in these studies. Due to the emergence of DAAS, the use of these IFN-containing
regimens independently has reduced and estimating the relative efficacy of these IFN-
containing regimens was not considered relevant to the decision problem. In light of this, the
following assumptions were made for the NMA:

o Peg-IFN 2a and Peg-IFN 2b have equivalent efficacy in terms of SVR12.
e Peg-IFN 2a/Peg-IFN 2b in combination with RBV have equivalent efficacy in terms of
SVR12 regardless of treatment duration.

All Peg-IFN and RBV-containing regimens were hence pooled into one treatment (Peg-
IFN+RBYV). These assumptions were validated by a clinical expert and the impact of pooling
durations was explored in a sensitivity analysis (Section 4.10.7.2). It should be noted that this
assumption had little impact in GT3 treatment-naive populations, where all studies utilising Peg-
IFN+RBYV as a treatment arm used 24 weeks of treatment. Studies identified in the systematic
review which only investigated Peg-IFN+RBYV (as listed in Appendix 6) were not included in the
evidence networks.

Table 32: Input data for SVR — GT3 treatment-naive

Study Treatment N n %
Al444-031 (80) DCV12+Peg-IFN+RBV 26 18 69.2
DCV16+Peg-IFN+RBV 27 21 77.8
Peg-IFN+RBV 27 14 51.9
ASTRAL-3 (28) SOF24+RBV24 204 176 86.3
SOF12+VEL12 206 200 97.1
BOSON (86) SOF24+RBV24 94 83 88
SOF12+Peg-IFN+RBV 94 89 95
SOF16+RBV16 91 70 77
Chulanov AASLD (2014) (88) | SOF24+RBV24 31 28 90
SOF16+RBV16 30 26 87
ELECTRON (30) SOF12+Peg-IFN+RBV 7 6.5 100
SOF12+Peg-IFN+RBV 6 55 100
SOF12+Peg-IFN+RBV 6 55 100
SOF12+RBV12 6 55 100
FISSION (19) Peg-IFN+RBV 176 110 62.5
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Study Treatment N n %
SOF12+RBV12 183 102 55.7

Foster (2011) (97) Peg-IFN+RBV 9 4 44
TVR2+Peg-IFN+RBV 9 6 67
TVR2mono+Peg-IFN+RBV 8 4 50

BOC, boceprevir; DCV, daclatasvir; DSV, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; OBV,

ombitasvir; PBO, placebo; Peg-IFN, pegylated interferon; PTV, paritaprevir; RBV, ribavirin; RTV, ritonavir; SMV,
simeprevir; SOF, sofosbuvir; TVR, telaprevir; VEL, velpatasvir.
Trials with multiple arms reporting the same treatments reflect the Peg-IFN+RBYV duration pooling assumption. Hence
treatment durations are not included for Peg-IFN+RBYV containing regimens.

Table 33: Input data for SVR — GT1 treatment-naive

Study Treatment N n %
ADVANCE (79) Peg-IFN+RBV 361 158 43.8
TVR12+Peg-IFN+RBV 363 271 74.7
TVR8+Peg-IFN+RBV 364 250 68.7
ASTRAL-1 (70) PBO12 46 0 0
SOF12+VEL12 218 214 98.2
ATOMIC (84) SOF12+Peg-IFN+RBV 52 47 90.4
SOF24+Peg-IFN+RBV 155 141 91
SOF24+Peg-IFN+RBV 109 101 92.7
COMMAND-1 (90) Peg-IFN+RBV 72 26 36.1
DCV12/24+Peg-IFN+RBV 146 88 60.3
Lawitz (2013) (116) Peg-IFN+RBV 26 15 58
SOF12+Peg-IFN+RBV 47 43 91
MALACHITE-I (105) OBV12+PTV12+RTV12+DSV12 83 81 98
OBV12+PTV12+RTV12+DSV12+ 69 67 97
RBV12
OBV12+PTV12+RTV12+DSV12+RBV12 84 83 99
TVR12+Peg-IFN+RBV 34 28 82
TVR12+Peg-IFN+RBV 41 32 78
Manns (2014) (106) BOC24+Peg-IFN+RBV 66 40 61
GZR12+Peg-IFN+RBV 66 59 89
PEARL-III (112) OBV12+PTV12+RTV12+DSV12 209 207 99
OBV12+PTV12+RTV12+DSV12+RBV12 210 209 99.5
PEARL-1V (112) OBV12+PTV12+RTV12+DSV12 205 185 90.2
OBV12+PTV12+RTV12+DSV12+RBV12 100 97 97
PILLAR (113) Peg-IFN+RBV 77 51 66.2
SMV12+Peg-IFN+RBV 77 62 80.5
SMV24+Peg-IFN+RBV 79 68 86.1
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Study Treatment N n %
Pol (2012) (114) Peg-IFN+RBV 12 3 25
DCV48+Peg-IFN+RBV 12 10 83
PROVE-2 (118) Peg-IFN+RBV 82 38 46.3
TVR12+Peg-IFN 78 28 35.9
TVR12+Peg-IFN+RBV 82 49 59.8
TVR12+Peg-IFN+RBV 81 56 69.1
PROVE-1 (117) Peg-IFN+RBV 75 31 41
TVR12+Peg-IFN+RBV 17 6 35
TVR12+Peg-IFN+RBV 79 48 61
TVR12+Peg-IFN+RBV 79 53 67
QUEST-1 (120) Peg-IFN+RBV 130 65 50
SMV12+Peg-IFN+RBV 264 210 80
QUEST-2 (121) Peg-IFN+RBV 134 67 50
SMV12+Peg-IFN+RBV 257 209 81
Rodriguez-Torres (2013) (124) | Peg-IFN+RBV 14 7 50
SOF4+Peg-IFN+RBV 15 13 87
SPRINT-1 (130) Peg-IFN+RBV 104 39 37.5
BOC24+Peg-IFN+RBV 103 58 56.3
BOC28+Peg-IFN+RBV 107 58 54.2
BOC44+Peg-IFN+RBV 103 77 74.8
BOC48+Peg-IFN+RBV 103 69 67
SPRINT-2 (131) Peg-IFN+RBV 363 137 37.7
BOC24+Peg-IFN+RBV 368 233 63.3
BOC44+Peg-IFN+RBV 366 242 66.1
TURQUOISE-II (137) OBV12+PTV12+RTV12+DSV12+RBV12 86 81 94.19
OBV24+PTV24+RTV24+DSV24+RBV24 74 70 94.59
Zeuzem (2004) (139) Peg-IFN+RBV 144 19.5 13
Peg-IFN+RBV 141 57.5 40
PBO12 47 0.5 0

BOC, boceprevir; DCV, daclatasvir; DSV, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; OBV,

ombitasvir; PBO, placebo; Peg-IFN, pegylated interferon; PTV, paritaprevir; RBV, ribavirin; RTV, ritonavir; SMV,
simeprevir; SOF, sofosbuvir; TVR, telaprevir; VEL, velpatasvir.
Trials with multiple arms reporting the same treatments reflect the Peg-IFN+RBV duration pooling assumption. Hence
treatment durations are not included for Peg-IFN+RBV containing regimens.
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410.3.1 GT3treatment-naive

The network of studies reporting SVR for GT3 treatment-naive is presented in Figure 6.

Figure 6: Network of evidence for SVR — GT3 treatment-naive
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Refer to Table 32 for intervention names and abbreviations.

Two studies identified by the systematic review provided GT3 treatment-naive data but were
disconnected from the main network:

o Gane (2015) (98); assessed the efficacy of LDV12+SOF12+RBV12 compared with
LDV12+SOF12

e ELECTRON-2 (74); assessed the efficacy of SOF8+VEL8+RBV8 compared with
SOF8+VELS

Both studies were therefore excluded from the analysis (Table 36).

The final network is presented in Figure 7.
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Figure 7: Final network of evidence for SVR — GT3 treatment-naive
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Refer to Table 32 for intervention names and abbreviations.

4.10.3.2 GT1 treatment-naive

The network of studies reporting SVR data in GT1 treatment-naive patients is presented in
Figure 8. The thickness of the line connecting any two treatments is proportional to the number
of patients informing that comparison.
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Figure 8: Network of evidence for SVR — GT1 treatment-naive
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Refer to Table 33 for intervention names and abbreviations.

Thirteen studies identified by the systematic review provided GT1 treatment-naive data but
were disconnected from the main network which links through Peg-IFN+RBV depicted in Figure
8, box 1. Two of the disconnected studies were considered to be important for estimating
relative efficacy of SOF/VEL versus comparator regimens:

¢ Manns 2014 (106) assessed the efficacy of response-guided therapy of
BOC24/32+Peg28/48+RBV28/48 compared with GZR12+Peg24/48+RBV24/48 (box 2)
e ASTRAL-1 (70); assessed the efficacy of SOF12+VEL12 compared with placebo (box 3)

Given that ASTRAL-1 is the only study reporting SVR data for SOF12+VEL12 in GT1 treatment-
naive, it was necessary to connect this study to the main network.

The assumptions made to connect these studies to the network are presented in Table 34. Both
assumptions were validated by a clinical expert at Gilead. To connect ASTRAL-1 to the GT1
treatment-naive network, an assumption of equivalent efficacy was made between placebo and
no treatment from the Zeuzem 2004 (139) study (blue line on Figure 9). This was considered to
be clinically plausible as patients who do not receive treatment and patients on placebo alone
are not expected to achieve SVR. This was observed in the ASTRAL-1 study and the
POSITRON study (31) where 0% of patients on placebo achieved SVR.
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Table 34: Assumptions to connect the network

Study Disconnected Method for generating connection to main network
treatments
Manns 2014 | GZR12+Peg-IFN+RBV BOC24/32+Peg-IFN+RBV and BOC24+Peg-IFN+RBV were
(106) BOC24/32+Peg- assumed to have equivalent efficacy in terms of SVR12
IFN+RBV
ASTRAL-1 PBO12 The Zeuzem 2004 study (139) compared Peg-IFN+RBYV with
(70) SOF12+VEL12 ‘no treatment’ and was identified in a systematic literature

review that was conducted in support of a previous STA
submission to NICE. This study had not been included in our
review given i) the date restriction posed on the literature
searches and ii) we excluded studies which compared Peg-
IFN and RBV alone. The ‘no treatment’ arm was utilised as a
proxy for PBO.

BOC, boceprevir;
VEL, velpatasvir.

GZR, grazoprevir; PBO, placebo; Peg-IFN, pegylated interferon; RBV, ribavirin; SOF, sofosbuvir;

The remaining eleven studies were excluded from the analysis (Table 37).

The final network is presented in Figure 9.

Figure 9: Final network of evidence for SVR — GT1 treatment-naive
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Refer to Table 33 for intervention names and abbreviations.
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4.10.3.3 Other populations

Evidence networks for NMA could not be formed for the formed for the remaining populations of
relevance to the decision problem, namely treatment-experienced patients with GT1/2/3/4/5/6
infection and treatment-naive patients with GT2/4/5/6 infection.

NMA feasibility conclusions are summarised in Table 35 and evidence networks for each
population are provided in Appendix 7.

Table 35: NMA feasibility conclusions for other populations

Population Comments
GT2TN ¢ No data (three disconnected studies)
GT4TN ¢ No data (three disconnected studies)
GT5TN ¢ No studies
GT6 TN e No data (one study)
GT4,5and 6 TN ¢ No data (three disconnected studies)
GT1TE e Unable to connect SOF12+VEL12 to the main network; the Zeuzem 2004 study

(139) is no longer able to connect the ASTRAL-1 study through placebo as
Zeuzem 2004 is exclusively in a TN population

GT2TE o No data (three disconnected studies)

GT3TE e Small network (See Section 4.10.8 for further discussion)
GT4TE ¢ No data (one study)

GT5TE ¢ No studies

GT6 TE ¢ No data (one study)

GT4,5and 6 TE ¢ No data (one study)

All genotypes TE Small networks of 6 treatments

e SOF12+VEL12 disconnected

GT, genotype; SOF, sofosbuvir; TE, treatment-experienced; TN, treatment-naive; VEL, velpatasvir.

4.10.4 Studies excluded from the analysis

Studies identified in the systematic review which provided GT3 or GT1 treatment-naive data but
could not be included in the network are shown in Table 36 and Table 37, respectively,
accompanied by reason(s) for exclusion.

The remaining studies identified in the review were excluded because they did not include
disaggregated data for GT3 or GT1 treatment-naive CHC, nor did they allow formation of
evidence networks for the other populations described in Section 4.10.3.3, and are listed in
Appendix 7.

Table 36: Study arms excluded from NMA — GT3 treatment-naive

Study ID Arms/interventions Reason for exclusion

ELECTRON-2 SOF8+VELS Disconnected from main network
SOF8+VEL8+RBV8

Gane 2015 LDV12+SOF12 Disconnected from main network
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LDV12+SOF12+RBV12

LDV, ledipasvir; RBV, ribavirin; SOF, sofosbuvir; VEL, velpatasvir.

Table 37: Study arms excluded from NMA — GT1 treatment-naive

Study ID

Arms/interventions

Reason for exclusion

Al444040

DCV23+S0OF24

DCV24+S0OF24

DCV24+SOF24+RBV24

DCV12+SOF12

DCV12+SOF12+RBV12

Disconnected from main network

Chulanov AASLD 2014

SOF16+RBV16

SOF24+RBV24

Disconnected from main network

COSMOS

SMV24+S0OF24+RBV24

SMV24+SOF24

SMV12+SOF12+RBV12

SMV12+SOF12

Disconnected from main network

C-SWIFT

SOF4+GZR4+EBR4

SOF6+GZR6+EBR6

SOF6+GZR6+EBR6

SOF8+GZR8+EBRS8

Does not report SVR data

C-WORTHY

GZR8+EBR8+RBV8

GZR12+EBR12

GZR12+EBR12+RBV12

GZR12+EBR12

GZR18+EBR18+RBV18

GZR18+EBR18

Disconnected from main network

Everson 2015

SOF8+VELS8

SOF8+VEL8+RBV8

Disconnected from main network

ILLUMINATE

TVR12+Peg-IFN24+RBV24

TVR12+Peg-IFN48+RBV48

TVR12+Peg-IFN48+RBV48 (no
eRVR)

Collapses into one treatment arm

ION-1

LDV12+SOF12

LDV12+SOF12+RBV12

LDV24+SOF24

LDV24+SOF24+RBV24

Disconnected from main network

ION-3

LDV8+SOF8

LDV8+SOF8+RBV8

LDV12+SOF12

Disconnected from main network

Company evidence submission for SOF-VEL for treating CHC [ID 921]

116



Study ID Arms/interventions Reason for exclusion

LEAGUE-1 DCV12/24+SMV12/24 Disconnected from main network
DCV12/24+SMV12/24+RBV12/24

LONESTAR SOF8+LDV8 Disconnected from main network
SOF8+LDV8+RBV8
SOF12+LDV12

Marcellin 2011 TVR12(750 mg)+Peg-IFN2a+RBV Collapses into one treatment arm

TVR12(750 mg)+Peg-IFN2b+RBV
TVR12(1125 mg)+Peg-IFN2a+RBV
TVR12(1125 mg)+Peg-IFN2b+RBV

OPTIMIST-1 SMV12+SOF12 Disconnected from main network
SMV8+SOF8

Vierling EASL 2015 GZR8+EBR8+RBVS8 Disconnected from main network
GZR8+EBR8

BOC, boceprevir; DCV, daclatasvir; DSV, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; OBV,
ombitasvir; PBO, placebo; Peg-IFN, pegylated interferon; PTV, paritaprevir; RBV, ribavirin; RTV, ritonavir; SMV,
simeprevir; SOF, sofosbuvir; TVR, telaprevir; VEL, velpatasvir.

4.10.5 Methods and outcomes of studies included in NMA

SVR was the single endpoint analysed in the NMA. SVR data were extracted as binary data, i.e.
the number and proportion of patients experiencing SVR were extracted. SVR data for the
included studies are provided in Table 32 and Table 33.

SVR was defined as viral response at the end of treatment that was sustained at 12 weeks
post-treatment (SVR12). SVR24 data were also extracted if available, defined as viral response
at the end of treatment sustained at 24 weeks post-treatment. SVR12 and SVR24 were
assumed to be equivalent for the purposes of the NMA given the high concordance between
these outcomes (14). Data for SVR12 were used by default; data for SVR24 were used where
SVR12 was not reported.

Studies defined SVR as HCV RNA levels below a specified level at post-treatment week 12 or
24; this level ranged between 10 IU/mL and 25 IU/mL. These cut-offs were considered to be
equivalent for the purposes of the NMA (140).

Upon reviewing the disease and patient baseline characteristics extracted from the included
studies, the studies were deemed to be generally homogeneous with the exception of METAVIR
score, which is known to be a significant treatment effect modifier (14). This was also discussed
and validated by external clinical expert opinion (please see Section 5.3.3). As METAVIR has
such an impact on outcomes, the following subgroup analyses were thus considered to explore
the impact of METAVIR score:

e METAVIR score F4 (cirrhotic)
e METAVIR score FO-F3 (hon-cirrhotic)

Company evidence submission for SOF-VEL for treating CHC [ID 921] 117




However, upon reviewing the networks for these subgroups, it was concluded that these could
not be robustly analysed due to the number of disconnections around the treatments of interest.
Further discussion is provided in Section 4.10.8.

4.10.6 Methods of NMA

4.10.6.1 Input data

The input data comprised the total number of patients (N) and the nhumber of patients who
achieved SVR12/SVR24 (n) in a given treatment arm. The systematic review extracted N by
ITT, modified ITT and endpoint-specific populations where reported.

In instances where data were missing, it was necessary to impute values to enable the
corresponding studies to be included in the analysis.

Where n was missing but the proportion was reported, n was calculated by applying the
proportion of patients experiencing the event of interest to the endpoint-specific N.

410.6.2 Models

The underlying model for an NMA is a generalised linear model (141) where linear combinations
of predictor variables are related to endpoints. The endpoints modelled can include continuous
and binary variables, and are assumed to be derived from an underlying distribution that is
chosen based on the type of endpoint. A link function is then specified to map the linear
combination to the endpoint. The structure of an NMA therefore differs according to the type of
endpoint being modelled.

Given the input data for this analysis are binary (number of patients achieving SVR out of the
total number of patients in each treatment arm) and the parameters of interest are probabilities
(probability of achieving SVR on a given treatment), these data would typically be analysed on
the log odds scale, using a logit link function (141). However the evidence base contains some
treatment arms in which the proportion of patients achieving SVR is zero (0%) or one (100%),
which hence lie at the boundary of the probability scale. This can present problems for methods
of synthesis on the log-odds scale, because the log odds are infinite.

In light of this, analyses were conducted on both the log-odds and absolute risk scales.
Therefore, four analyses were considered for each network:

¢ Log-odds scale, with relative treatment effects reported as log odds ratios, fixed and
random effects, with a continuity correction of +0.5 events to arms in trials with O counts
and -0.5 for arms in trials with 100% counts

¢ Absolute risk scale, with relative treatment effects reported as absolute risk differences,
fixed and random effects

Table 38: Summary of analyses

Scale Quantification of relative Fixed effects Random effects
treatment effects

Log odds Log-odds ratios v v

Absolute risk Absolute risk differences v 4
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Log-odds scale

Observed data are included in the model using a binomial likelihood where the probability (p) of
response for study i and treatment k is as follows:

ri,k~Binomial(pi,k, ni,k)

where 1y is the number of events in treatment arm k of study i, and n; ; is the total number
of patients in treatment arm k of study i.

Treatments k included in the model will be indexed as positive integers with the baseline
treatment (b) being the lowest index treatment in study i. A logit link function is used to map the
probability of response to the linear model such that for treatment arm k of study i:

logit(pi) = a; + (Bix — Bip)

where q; is the study-specific baseline term, and g; , — B; , is the study-specific log odds ratio
of treatment k compared with baseline b for the fixed effect model. For study arms receiving
the baseline treatment (i.e. k = b), this simplifies to the study-specific baseline term «;.

The corresponding random effects model replaces the constant treatment effect with the study-
specific treatment effect §; ;.. This is normally distributed with mean mb; ,, = (f; , — Bip) and
variance o2, where ¢ is the random effects variance and assumed to be constant across all
treatment comparisons. (Note that this model will be equivalent to a fixed effect model when

a2 = 0). The following changes are made for the random effects model:

logit(pl-'k) =a; + 0
Si‘k~N(mbi,k, 0'2)
mb; . = (Bix — Bip)

The parameters of interest modelled are the log odds ratios (f) which represent the relative
effect of each treatment compared with the reference treatment in the analysis. Relative
treatment effects can also be derived on the risk difference scale (141). Estimates of these
parameters are iteratively sampled using Bayesian methods. The parameter value can be
summarised by calculating the mean and standard error of these samples (i.e. mean log odds
ratio and corresponding standard error, which can be converted to odds ratios). In addition, the
credible interval (Crl) can be estimated from these samples. These are similar to Cl in a
Frequentist analysis, but the interpretation differs as described below for a 5% significance
level:

o Frequentist 95% CI: 95% probability that the true value lies within 95% of these intervals
in the long run, if many samples were taken of the data.

e Bayesian 95% Crl: 95% probability that the true value of the parameter lies within the
interval.

The 95% Crl in a Bayesian analysis are the values corresponding to the lower 2.5 and upper
97.5 percentiles of samples taken for each parameter modelled (141).
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Absolute risk scale

Observed data are included in the model using a binomial likelihood, the same as when using
the log-odds scale. However, in this approach the probability of response for treatment arm k of
study i is estimated directly as a linear function of the basis parameters rather than as a logit
function:

Dik = ; + P

where q; is the study-specific baseline term representing the response to the reference
treatment, and g, is the absolute difference in the probability of response for treatment k
compared with the reference treatment.

The corresponding random effects model effectively replaces the constant treatment effect with
the study-specific treatment effect J; , as follows:

Dik = & + 6k
5i,k~N(ﬁk; 02)

The parameters of interest modelled are the risk (probability) differences (8) which represent
the relative effect of each treatment compared with the reference treatment in the analysis.
Estimates of these parameters are iteratively sampled using Bayesian methods and the Crl
estimated from these samples are as per the log-odds scale.

An arm-based parameterisation was used for the risk differences model, hence no modifications
to the code were required to adjust for multi-arm trials (142).

4.10.6.3 Reference treatment

For both the GT3 and GT1 treatment-naive analyses Peg-IFN+RBV was selected as the
reference treatment given this represents a historical standard of care in CHC (143) and is the
most commonly reported treatment in this dataset.

4.10.6.4 Prior distributions

The evidence synthesis was conducted in a Bayesian framework that involves updating prior
beliefs based on the data available to reflect the current state of knowledge (144). This is
achieved by placing prior distributions (commonly referred to as priors) on the parameters
estimated. Study data included in the evidence synthesis is then used to update these priors
jointly to provide the parameter estimates of interest. In our analysis, prior distributions were
placed on the relative treatment effects, study-specific effects and random effects standard
deviation (for random effects models).

Flat priors were chosen for the treatment and study specific terms (141). For the analysis
conducted on the log odds scale, these were normally distributed with mean 0 and variance
10,000. For the random effects standard deviation, a uniform distribution of parameters 0 and 5
was chosen. This distribution assumes that any value between 0 and 5 is equally likely to
represent the between-study variance in the treatment effects.

For the analysis conducted on the absolute risk scale, the study-specific term followed a uniform
distribution of parameters 0 and 1 to ensure the baseline probability remained in the interval
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[0,1]. Warn (2002) (145) describe a constraint which can be used in pairwise meta-analysis to
also constrain p;  to the interval [0,1]. However the constraint was not implemented in this
analysis as the Adaptive Rejection Metropolis sampler used in JAGS (146) did not generate
samples for the model parameters that led to the estimated probabilities for the individual study
arms being outside the range of [0,1] The predicted probabilities of response for individual
treatments based on a given reference probability of response and assuming consistency could
potentially lie outside of the range 0 to 1 due to the linear link function.

4.10.6.5 Initial values

Initial values were specified for the parameters being estimated with prior distributions, namely
treatment effects, study-specific effects and random effects standard deviation (for random
effects models). These initial values were then updated for each simulation.

Two chains of initial values were run to assess whether the choice of initial value affected the
posterior estimate. The initial values for these parameters were chosen by selecting random
samples from a normal distribution for the log odds model and from a uniform distribution for the
risk difference model (to ensure the initial values lay within [0,1]).

410.6.6 Simulations

The models were fitted using the JAGS software package version 4.2.0 (for risk differences)
and OpenBUGS version 3.2.3 (for log odds). The corresponding code is presented in Appendix
9. The Markov chain Monte Carlo (MCMC) estimator was run for 100,000 burn-in simulations
and monitored for a further 150,000 simulations.

Convergence and autocorrelation

Convergence within and between chains was assessed by examining trace plots. Convergence
was assumed to be adequate if the parameter estimate range was consistent, and there was
little deviation in the estimates as the number of simulations increased. The Rhat statistic is the
square root of the ratio of between-chain and within-chain variability, and it represents the
potential scale reduction factor. This statistic was investigated for all parameters estimated in
the models.

Autocorrelation is a measure of the correlation between posterior simulations within a chain of a
parameter. Where autocorrelation was high, the number of simulations was increased or chains
thinned in an attempt to reduce this.

4.10.6.7 Model fit

The fit of the fixed and random effects models was compared using the deviance information
criterion (DIC), which penalises the deviance by the effective number of parameters, as a
measure of relative fit (141, 144). Lower DIC is indicative of improved fit. Where marginal
differences were observed between the models in terms of DIC, the model with improved
convergence and autocorrelation was selected as the best fitting model. In circumstances
where these were also similar, the random effects model was chosen to avoid the assumption
of a common effect size across studies.

The best fitting model was identified for each analysis and reported in the results section
(Section 4.10.7).
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4.10.6.8 Inconsistency checking

A key assumption of NMA is that the direct and indirect evidence are estimating the same
parameters, meaning the evidence is consistent. For example, the relative effect of treatment B
versus C can be estimated directly from the BC trials or indirectly from the treatment effect of
the AC trials minus the AB trials. Therefore, the treatment effect we infer from indirect evidence
through the NMA is assumed to be the same as the direct trial evidence. Where this is not the
case, this is referred to as inconsistency and can be assessed through a variety of analytical
methods.

Inconsistency is the variation in treatment effects between pair-wise contrasts. This can be
caused by treatment effect modifiers and where there is an imbalance in the distribution of
treatment effect modifiers in direct and indirect evidence (147). When there is a closed ‘loop’ in
the network (e.g. evidence to connect treatment A to B, B to C and A to C), the indirect
evidence obtained from the NMA can be compared with the direct evidence to check for
inconsistency.

A number of closed loops were identified in the network diagrams:

¢ Inthe GT1 treatment-naive network, all loops were created by multi-arm trials which also
shared at least one edge with at least one other trial providing the potential to assess
inconsistency.

¢ Inthe GT3 treatment-naive network one loop shared an edge with one other trial
(SOF12+Peg-IFN+RBV vs SOF16+RBV16 vs SOF24+RBV24).

4.10.7 NMA results

Results have been presented as forest plots for each analysis. These present the risk difference
estimated for the treatment comparisons alongside the 95% Crl.

Forest plots have been presented for each binary endpoint analysis which indicate the
treatment effects for all treatments versus the reference treatment (Peg-IFN+RBV). These forest
plots provide the treatment effects obtained for a common reference treatment that can
indicatively provide a ranking of the treatment effects.

The ASTRAL-1 study was connected to the GT1 treatment-naive network via its PBO12 arm
(Figure 9). This arm had 0% SVR, as did the PBO12 arm of the Zeuzem 2004 study which
connected ASTRAL-1 to the network. The log odds scale uses the transform: logit(p) =

log(&), which has vertical asymptotes at p = 0 or p = 1; small changes in p near these

boundaries can thus lead to very large changes in the log odds. With all information on PBO12
near the p = 0 boundary, use of the log odds scale resulted in very wide credible intervals.

In light of this, results on the risk difference scale were deemed to be a more appropriate
method of generating relative efficacy estimates and are thus presented.
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410.7.1 Base-case

The risk difference represents the difference in risks between arms where the risk of an event in
the treatment arm is a/(a+b) and the control arm is c/(c+d)) (148). Specifically, the risk
difference is given by the following:

a Cc

RD = — .
a+b c+d

Negative values of the risk difference represent a reduction in risk and vice versa, for the
treatment arm relative to the control arm.

In this analysis, results on the absolute risk difference scale present treatment effects as
median difference in probability of SVR compared to the reference treatment. A risk difference
less than zero therefore represents a decreased probability of achieving SVR for each treatment
compared to Peg-IFN+RBV, and conversely, a risk difference greater than zero represents an
increased probability of achieving SVR for each treatment compared to Peg-IFN+RBV.

A significant risk difference can be inferred from the credible intervals; intervals above or below
zero indicate a significant risk difference in favour or against the treatment arm respectively,
compared to the reference treatment. Where the interval crosses zero, it can be inferred that
there is no evidence of a significant difference in risk between the treatment arm and the
reference treatment.

GT3 treatment naive

Results are presented as a forest plot for all treatment compared with Peg-IFN+RBV in Figure
10. Fixed and random effects models were run with a thinning factor of 20. Convergence and
autocorrelation were assessed and were acceptable for the fixed effects model. Although the
two models had similar DIC (DIC=90.97 for fixed effects, DIC=91.57 for random effects), the
fixed effects model was chosen as it had better convergence and autocorrelation.

There was no evidence for a statistically significant difference in risk of SVR compared to Peg-
IFN+RBYV for any of the treatments in the GT3 treatment-naive network.

SOF12+RBV12 and SOF16+RBV16 showed decreases in SVR compared to Peg-IFN+RBV
while all other treatments showed increases. For DCV16+Peg-IFN+RBV and to a lesser extent
for SOF12+VEL12, the positive difference in risk of SVR was on the borderline of statistical
significance.
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Figure 10: Forest plot of risk differences for SVR fixed effects model (treatments vs. Peg-

IFN+RBV) — GT3 treatment-naive
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BOC, boceprevir; DCV, daclatasvir; DSV, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; OBV,
ombitasvir; PBO, placebo; Peg-IFN, pegylated interferon; PTV, paritaprevir; RBV, ribavirin; RTV, ritonavir; SMV,
simeprevir; SOF, sofosbuvir; TVR, telaprevir; VEL, velpatasvir.

GT1 treatment naive

Results are presented as a forest plot for all treatments compared with Peg-IFN+RBV in Figure
11. Fixed and random effects models were run with a thinning factor of 20. Convergence and
autocorrelation were assessed and were acceptable. Although the two models had similar DIC
(DIC=364.68 for fixed effects, DIC=366.71 for random effects), the random effects model was
chosen to avoid the assumption of a common effect size across studies.

Nearly all treatments showed a statistically significant increase or decrease in risk compared to
Peg-IFN+RBV. PBO12 had a statistically significant negative risk difference (decrease in risk of
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SVR) compared to Peg-IFN+RBV, while TVR12+Peg-IFN showed a decrease in risk which was
not statistically significant. SOF24+Peg-IFN+RBV and BOC28+Peg-IFN+RBV showed
borderline significant increases in risk of SVR.

All other treatments had statistically significant increases in risk of SVR compared to the
reference treatment. In particular, SOF12+VEL12 demonstrated significant evidence of a
positive risk difference compared to Peg-IFN+RBV.

Figure 11: Forest plot of risk differences for SVR random effects model (treatments vs. Peg-
IFN+RBV) — GT1 treatment-naive
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BOC, boceprevir; DCV, daclatasvir; DSV, dasabuvir; EBR, elbasvir; GZR, grazoprevir; LDV, ledipasvir; OBV,
ombitasvir; PBO, placebo; Peg-IFN, pegylated interferon; PTV, paritaprevir; RBV, ribavirin; RTV, ritonavir; SMV,
simeprevir; SOF, sofosbuvir; TVR, telaprevir; VEL, velpatasvir.

4.10.7.2

A sensitivity analysis was run in which the durations of Peg-IFN+RBV treatment (with or without
additional therapies) were not pooled. Generally the effect of unpooling Peg-IFN-IFN+RBYV data
had little effect on the direction of effect observed in the base-case analysis. Further details are

Sensitivity analysis: Unpooled Peg-IFN+RBV duration
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provided in Appendix 10. It should be noted that this assumption had little impact in GT3
treatment-naive populations, where all studies utilising Peg-IFN+RBV as a treatment arm used
24 weeks of treatment.

4.10.8 NMA discussion

A systematic literature review and NMA was undertaken to explore the feasibility of obtaining
comparative data for SOF/VEL versus all relevant comparators across CHC of different
genotypes.

In this NMA, only the evidence networks for GT1 treatment-naive and GT3 treatment-naive
were analysed, with meaningful analyses in other populations being limited by data availability.

For the purposes of populating the economic model for SOF/VEL the NMA was limited in two
key areas:

¢ An NMA network could not be formed for all the populations of interest (i.e. treatment-
naive patients with GT2/4/5/6 infection and treatment-experienced patients with
GT1/2/3/4/5/6 infection)

¢ For patient populations where an NMA was feasible (GT1 treatment-naive and GT3
treatment-naive), these analyses had several limitations:

o The structure of the economic model required that efficacy data were split by cirrhotic
(METAVIR F4) and non-cirrhotic (METAVIR FO0-F3) status. It was not possible to carry
out analyses by fibrosis stage in the NMA due to the number of disconnections in each
population

o The NMA could not provide specific estimates for the GT1 sub genotypes a and b,
which are important given that OBV/PTV/RTV+DSYV is recommended for different
durations in cirrhotic patients depending on GT1 sub genotype

o The following treatments that fall within the NICE decision problem were disconnected
from the NMA network and therefore efficacy data from individual studies would have
to be used. The inconsistency between the efficacy data sources would cause difficulty
in interpreting pairwise comparisons and most importantly require multiple probabilistic
sensitivity analyses

= GT1 treatment-naive: LDV/SOF 8 weeks; LDV/SOF 12 weeks; LDV/SOF 24 weeks;
LDV/SOF+RBYV 12 weeks; SOF+DCV 12 weeks

o The NMA presented risk differences in the base-case analysis. The risk difference is
naturally constrained, which may create difficulties when applying results to patient
groups that are different from those observed in the studies. For example, the NMA
estimated a risk difference of 0.71 (95% Crl: 0.51, 0.89) for SOF/VEL 12 weeks relative
to Peg-IFN+RBV 48 weeks in the GT1 treatment-naive population. In the treatment-
naive non-cirrhotic population in the economic model, the SVR rate for Peg-IFN+RBV
48 weeks is 43.6%, leading to an impossible estimated SVR rate of 114.6% for
SOF/VEL 12 weeks

o As described previously, when the extracted disease and patient baseline
characteristics of the studies informing the GT3 treatment-naive network were
reviewed, the studies appeared to be generally homogeneous with the exception for
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METAVIR score. This is a known significant treatment effect modifier in hepatitis C
(14). However, very importantly and as described in detail below, and in Section 5.3.3,
it was obvious that the reported results of one small Phase Il trial (ELECTRON) lacked
clinical face validity and were implausible. Given that the inclusion of this small Phase Il
dataset was necessary in order to construct the GT3 treatment-naive network, the
indirect treatment effect estimates reported in the GT3 treatment-naive analysis were
misleading.

o The studies which inform the GT3 treatment-naive network were homogeneous in
terms of baseline characteristics, except for METAVIR score. This is a known treatment
effect modifier in hepatitis C (14).

* |nthe Al444-031 study (80), 15% of GT3 patients in the DCV16+Peg-IFN+RBV arm
were cirrhotic. The proportions of cirrhotic patients in the studies which connect
SOF12+VEL12 to the reference treatment, Peg-IFN+RBYV, varied between 16-38%
(ASTRAL-3, BOSON, Chulanov AASLD 2014, FISSION), with one study
(ELECTRON) having no patients with cirrhosis. Therefore the proportion of patients
who were cirrhotic was higher in the majority of studies compared with the Al444-
031 study.

= Moreover, the ELECTRON study included only 6 or 7 patients in the relevant
treatment arms.

= |deally, this heterogeneity would be adjusted for through meta-regression or
subgroup analysis. However, meta-regression was not feasible due to inconsistency
in reporting of METAVIR score across studies. Specifically, studies which evaluated
a mixed population in terms of genotype typically reported baseline characteristics
for the whole population, or GT2 and GT3 combined. Subgroup analyses were also
not feasible due to the number of disconnections in the network. As such, the impact
of heterogeneity in METAVIR score across studies on the estimated relative
treatment effects (in terms of SVR) is unknown and hence the strong likelihood is
that this would introduce bias.

Overall, the NMA does not provide relative treatment effects by treatment history, sub genotype
and fibrosis stage. As such, the results from the NMA could not be considered appropriate for
the economic model, in which analyses comparing SOF/VEL to the comparators listed in the
NICE scope stratified according to patient treatment history and cirrhosis status are required. It
was therefore considered more robust to populate the economic model with efficacy data from
individual studies in all patient groups. This allowed the economic model to be populated with
efficacy data that was stratified by treatment history and cirrhosis status where the available
data allowed, an approach which was felt to be more transparent and in line with the
requirements of the NICE scope.

GT3 treatment-naive analysis

The systematic literature review underpinning the NMA has shown that in order to construct a
network of evidence in the GT3 treatment-naive population using randomised trials, it is
necessary to use the Phase Il ELECTRON trial, which compared SOF+RBV 12 weeks with
SOF+Peg-IFN4/8/12+RBV. In the ELECTRON trial, the efficacy of both relevant randomised
arms i.e. SOF+RBV 12 weeks and SOF+Peg-IFN+RBV 12 weeks, were found to be 100% (30).
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The finding of an SVR of 100% with SOF+RBV 12 weeks in GT3 treatment-naive patients in
ELECTRON lacks clinical credibility as it has not been replicated in other studies within the SOF
development programme. For example, in the Phase Il FISSION trial, the SVR rate of
SOF+RBV 12 weeks in GT3 treatment-naive patients was 56% (19). The results from
ELECTRON can therefore be assumed to be an outlier and an implausible result. This has been
discussed and validated by external clinical expert opinion as described in Section 5.3.3.

Data from the Phase Ill VALENCE trial should also be considered. VALENCE was initially
designed to compare SOF+RBV 12 weeks with placebo in patients with HCV GT2 or GT3
infection. However, emerging data from the Phase Il FUSION trial indicated that patients with
HCV GT3 infection had higher response rates when treated for 16 weeks compared with 12
weeks. As a result the VALENCE trial was unblinded, and treatment for all patients with HCV
GT3 infection was extended to 24 weeks and the placebo group terminated. The trial was
redefined as a descriptive study to characterise SVR rates in patients with HCV GT2 infection
treated for 12 weeks, and in patients with HCV GT3 infection treated for 24 weeks, with no
plans for hypothesis testing (for this reason, the VALENCE trial did not fulfil the criteria for
inclusion in the systematic literature review described in Section 4.1). Prior to study unblinding,
11 patients with HCV GT3 infection received treatment with SOF+RBV 12 weeks; 2 patients
were treatment-naive (149). It is therefore difficult to make a robust inference regarding the
likely treatment effect that would have been seen in the GT3 treatment-naive population treated
with SOF+RBV 12 weeks if the trial had continued as planned. The SVR rate in the entire cohort
of patients who received SOF+RBV 12 weeks was 27% (3/11) (149).

In the Phase Ill FUSION and POSITRON trials, the SVR rates for SOF+RBYV 12 weeks were
29.7% (19/64) and 61.2% (60/98), respectively (31). While the patients included in these trials
were treatment-experienced rather than treatment-naive, these data serve to illustrate that an
SVR rate for SOF+RBV 12 weeks of 100% in GT3 treatment-naive patients lacks clinical
credibility. SOF+RBV 12 weeks has not received regulatory approval for the treatment of GT3
patients.

ELECTRON was a small Phase Il study conducted at two centres in New Zealand, which was
designed as an initial four-cohort dose ranging study to assess safety and tolerability of
SOF+RBV*Peg-IFN alfa-2a, involving a small number of patients in each trial arm, all of whom
were non-cirrhotic. The initial 40 treatment naive patients with HCV GT2 or GT3 infection (25 of
the 40) were randomly allocated to one of four groups, all receiving 12 weeks SOF+RBYV with
three groups also receiving 4, 8 or 12 weeks of Peg-IFN. In GT3 specifically, 6 patients received
12 weeks SOF+RBYV alone, with 6, 6 and 7 receiving in addition 4, 8 or 12 weeks Peg-IFN,
respectively. All patients achieved SVR24, irrespective of whether they received interferon or
not. On the basis of these results, the study was subsequently amended to include several
additional arms, in one of which 12 weeks SOF was given as monotherapy to GT2 and GT3
treatment-naive patients, resulting in SVR in 60% (6/10) (30).

The ELECTRON trial results did not differentiate between SOF+Peg-IFN+RBV 12 weeks and
SOF+RBV 12 weeks in terms of efficacy in GT3 treatment-naive patients. This is likely to be
responsible for the misleading overall effect estimates within the NMA network. For example,
the treatment effect of SOF/VEL 12 weeks versus Peg-IFN+RBV 24 weeks in GT3 treatment-
naive patients in the NMA was found to be 0.15 (95% Crl: -0.01, —0.42). This result appears
spuriously compressed and potentially lacks clinical face validity. For this reason, external
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clinical expert opinion was sought regarding the results of the NMA in an attempt to
appropriately interpret the findings and explore the robustness of the results for use in the
economic model (see Section 5.3.3 [clinical validation]).

To explore the impact of the ELECTRON trial data on the GT3 treatment-naive network, a
sensitivity analysis was undertaken by relaxing the requirement to analyse trial data stratified by
treatment history. This enabled usage of the Phase Il FUSION trial of SOF+RBV 12 weeks
versus SOF+RBV 16 weeks in GT3 treatment-experienced patients, and avoided the necessity
of using data from the ELECTRON trial. The resulting network diagram is provided in Appendix
10.

The efficacy of SOF+RBV 12 weeks in GT3 patients in this network (SVR rates: treatment-naive
in FISSION of 56% (19); treatment-experienced in FUSION of 31.3% (31)) is more in line with
clinical expectation compared with the corresponding result of 100% SVR for SOF+RBYV in the
ELECTRON trial. For the comparison of SOF/VEL 12 weeks versus Peg-IFN+RBV 24 weeks,
the treatment effect obtained in this sensitivity analysis was 0.30 (95% Crl: 0.03, 0.58). This
treatment effect can be considered to have greater clinical validity than the treatment effect of
0.15 obtained from the original NMA network. Implementation of this treatment effect using
SOF/VEL 12 weeks as a reference treatment (assuming an SVR rate with SOF/VEL 12 weeks
of 97.1% in GT3 treatment-naive patients from the ASTRAL-3 trial) would imply an SVR rate of
67.1% with Peg-IFN+RBV. Interestingly, this SVR rate is similar to that reported in Section 3.7
from a real-world effectiveness study recently conducted in a large UK HCV treatment centre
(20). In that study, it was found that the efficacy of Peg-IFN+RBYV in GT3 patients in the
intention-to-treat population was 60.5%, while the SVR rate in the per-protocol population was
68.8%.

In addition, and as outlined in Section 4.10.3, the trials included in the GT1 treatment-naive and
GT3 treatment-naive networks inconsistently reported the proportion of included patients who
were cirrhotic. When considering the trials that did report this information, it is clear that the
proportion of cirrhotic patients varied significantly. As discussed in Section 5.3.3 (clinical
validation), external clinical expert opinion was obtained regarding the potential heterogeneity
that would result in a network in which the constituent trials contained varying proportions of
cirrhotic patients. Clinical experts agreed that patient Metavir score was a significant treatment
effect modifier and that the requirement to pool data from cirrhotic and non-cirrhotic patients
was likely to give rise to heterogeneity that could obscure the true treatment effect of
comparator treatments versus Peg-IFN+RBV. Clinical expert opinion was the heterogeneity
would particularly affect Peg-IFN+RBV treatment, which is known to perform quite differently in
non-cirrhotic, compared with cirrhotic patients (see Section 5.3.3).

In summary, given the requirement to include results from the ELECTRON trial, and the
heterogeneity introduced in the network from pooling data from cirrhotic and non-cirrhotic
patients, the clinical experts agreed that an approach of using the results of the NMA directly in
the economic model was unlikely to be robust. This is particularly true in the context of the NICE
scope, which requires economic model analyses to be stratified by treatment history and
cirrhosis status, for each genotype. Therefore, an alternative approach to performing economic
model comparisons, in which SVR rates from the most appropriate individual trials were used in
the model, was deemed to be the most appropriate and transparent approach to take from both
a methodological and a clinical perspective.
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In terms of the comparison of SOF/VEL 12 weeks versus Peg-IFN+RBV 24 weeks in GT3
treatment-naive patients without cirrhosis, the relevant trial-level SVR rates used in the
economic model are 98.1% and 71.2% from the ASTRAL-3 and FISSION trials, respectively.
While greater than the treatment effect estimate from the original NMA (0.15), this treatment
effect estimate of 26.9% appears conservative in the context of the NMA sensitivity analysis
outlined above, which suggests that the true treatment effect may be up to 30%. In addition, the
model assumption regarding the efficacy of Peg-IFN+RBV 24 weeks (71.2%) also appears
conservative, given the likely real-world effectiveness of Peg-IFN+RBV 24 weeks, [ GTczNIN
B s observed in the UK NHS setting (20).

GT3 treatment-experienced

As shown in Table 35, a small network connecting SOF/VEL 12 weeks to SOF+Peg+RBYV 12
weeks via SOF+RBV 24 weeks was possible. However, this was not explored further.
Consistent with the overall approach taken to the economic modelling described in Section
4.10.9, SVR rates from individual trials were considered more appropriate for these model
comparisons. For SOF+Peg+RBV 12 weeks, the relevant data came from the Phase 11l BOSON
trial, which is a large randomised study in which SVR rates were stratified by treatment history
and cirrhosis status, which enabled the SVR rates for this treatment to be included in the
economic model in line with the NICE scope.

4.10.9 Naive comparison

As described in Section 4.10.8, the clinical data to inform the economic modelling were derived
from naive comparisons. Comparisons were based on studies identified by the systematic
review (described in Section 4.2). Data were supplemented with non-randomised data
highlighted in product SmPCs or available from conference proceedings (EASL). Studies are
listed in Table 39 for each intervention of relevance to the NICE decision problem (i.e. regimens
recommended by NICE stratified by genotype, treatment-experience and cirrhotic status).
Details of study design and justification for selection of each study are also provided. Patient
characteristics are provided in Table 40. Outcomes data used in the economic model are
provided in Section 5.6. Study design and patient baseline characteristics in the sets of trials
used to provide SVR rates for the economic model (stratified by treatment history and cirrhosis
status) are homogeneous, which further justifies the adoption of this approach.

In GT2 treatment-naive patients the relevant comparators are SOF/VEL 12 weeks, SOF+RBV
12 weeks and Peg-IFN+RBV 24 weeks. The availability of data from ASTRAL-2 for SOF/VEL
versus SOF+RBV and from FISSION for SOF+RBV versus Peg-IFN+RBYV allowed an adjusted
indirect comparison of SOF/VEL versus Peg-IFN+RBV to be performed, using SOF+RBV as the
common comparator. This is described further in Section 4.10.9.1.

As described and justified in detail in Section 4.10.8, the results of the NMA were not
considered robust or credible for use in the economic model. In the GT3 treatment-naive
network, given the requirement to include results from the ELECTRON trial, and the
heterogeneity introduced in the network from pooling data from cirrhotic and non-cirrhotic
patients, using the results of the NMA directly in the economic model would not be robust and
therefore naive comparisons using SVR rates from the most appropriate individual trials was
more appropriate. This is particularly justifiable in the context of the NICE scope, which requires
economic model analyses to be stratified by treatment history and cirrhosis status, for each
genotype.
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Table 39: Study design for all relevant studies used in base-case economic evaluation

Regimen of Source
interest to
decision

problem+

Phase

Design

Blinded?

HCV diagnosis

Treatment
experience

Liver histology

SVR definition

Alternate studies; justification
where alternate studies are
available

GT3 TN (NC and CC)

SOF/VEL 12w ASTRAL-3
(Section 4.3)

Randomised,
multicentre,
active
controlled

Open-
label

HCV GT3,
plasma HCV
RNA210* lU/mL
at screening

TN/TE

NC/CC (30% CC)

HCV RNA <LLOQ,
12 weeks after EOT
LLOQ=15 IU/mL

NA

SOF+RBV 24w | ASTRAL-3

(Section 4.3)

As above

BOSON, VALENCE, ELECTRON,;
ASTRAL-3 is the largest Phase Ill
dataset for SOF+RBV in GT3
patients and allows a head to
head comparison to be made with
SOF/VEL. As such, it is a more
appropriate source than the
BOSON, VALENCE or
ELECTRON trials

SOF+Peg-
IFN+RBV 12w

BOSON (Foster
2015 (86))

Randomised

Open-
label

HCV GT2/3,
HCV RNA
>10* IU/mL at
screening

TN/TE

NC/CC (37% CC)

HCV RNA <LLOQ,
12 weeks after EOT
LLOQ=15 IU/mL

ELECTRON, PROTON,
LONESTAR-2: The BOSON trial
data were considered more
appropriate due to the larger size
of this dataset, the fact that it was
a Phase Ill randomised trial and
that it reported SVR rates for
SOF+Peg-IFN+RBV 12w in each
GT3 patient population included
in the NICE scope
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Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available
problem+
SOF+DCV 12wk |ALLY-3 (Nelson 3 Non- Open- HCV GT3, HCV | TN/TE NC/CC (21% CC) |HCV RNA <LLOQ, | Al444040; ALLY-3is a large
(F3-F4 NC) 2015 (150)) randomised, label RNA 12 weeks after EOT | dataset and provides data for
two cohort >10* lU/mL at LLOQ=25 IU/mL SOF+DCV 12w in patients with
screening F3/F4 liver histology. In addition,
this study was used by BMS in
support of GT3 TN F3/F4 patients
in TA364 (56). As such, itis a
more appropriate source than the
Al444040 trial
SOF+DCV+RBV |No data: use See above NA
24wk (CC) ALLY-3 (Nelson
2015 (150)) data
for SOF+DCV
12wk in CC
Peg-IFN+RBV FISSION (SmPC |3 Randomised, Open- HCV GT2/3, TN NC/CC (20% CC) |Undetectable HCV | FISSION is a large Phase llI trial
24w and Lawitz et al, multi-centre, label plasma HCV RNA 12 weeks and | dataset and allows treatment
2013 (19, 24)) active RNA 24 weeks after EOT | outcomes for Peg-IFN + RBV to
controlled >10* IU/mL at LLOQ=25 IU/mL be stratified by prior treatment
screening history and cirrhosis status, in line
with the NICE scope
GT3 TE (NC and CC)
SOF/VEL 12w ASTRAL-3 See GT3 TN NA
(Section 4.3)
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Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available
problem+
SOF+RBV 24w |ASTRAL-3 See GT3 TN VALENCE; The ASTRAL-3 trial is
(Section 4.3) the largest Phase Il dataset for
SOF+RBV in GT3 patients and
allows a head to head
comparison to be made with
SOF/VEL. As such it is more
appropriate than the VALENCE
trial
SOF+Peg- BOSON (Foster See GT3 TN LONESTAR-2; The BOSON trial
IFN+RBV 12w 2015 (86)) data were considered more
appropriate due to the larger size
of this dataset, the fact that it was
a Phase Ill randomised trial and
that it reported SVR rates for
SOF+Peg-IFN+RBV 12w in each
GT3 patient population included
in the NICE scope
SOF+DCV 12wk |ALLY-3 (Nelson See GT3 TN NA
(F3-F4 NC) 2015 (150))
SOF+DCV+RBV |No data: use See GT3 TN NA
24wk (CC) ALLY-3 (Nelson
2015 (150)) data
for SOF+DCV
12wk in CC
Peg-IFN+RBV Lagging 2013 3 Non- Open- HCV GT2/3, TE (prior Compensated 24 weeks after EOT | Accepted previously in NICE
24w (151) randomised, label HCV RNA >15 | relapse) cirrhosis included |LLOD=15 IU/ml TA330 for SOF. Derivation of
multicentre IU/mL SVR rates provided in Appendix
11
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RNA 24 weeks after
EOT

Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available
problem+
Shoeb 2011 (152) |NA Retrospective | NA HCV GT3 TN NC/CC (24% CC) |Absence of Accepted previously in NICE
cohort detectable HCV TA330 for SOF. Derivation of

SVR rates provided in Appendix
11

GT1 TN (NC and CC)

SOF/VEL 12w ASTRAL-1 3 Randomised, Double- HCV GT1-6, TN/TE NC/CC (19% CC) |HCV RNA <LLOQ, | NA
(Section 4.3) multicentre, blind plasma HCV 12 weeks after EOT
placebo RNA>10* lU/mL LLOQ=15 IU/mL
controlled at screening
LDV/SOF 8w ION-3 (SmPC and |3 Randomised, Open- HCV GT1HCV | TN NC Undetectable HCV | NA
(NC) Kowdley 2014 (21, multicentre label RNA>10* lU/mL RNA 12 weeks and
27) at screening 24 weeks after EOT
LLOQ=25 IU/mL
LDVISOF 12w ION-1 (SmPC and |3 Randomised, Open- HCV GT1HCV | TN NC/CC (16% CC) |Undetectable HCV | NA
(CC) Afdhal 2014 (21, multicentre label RNA210* lU/mL RNA 12 weeks and
101) at screening 24 weeks after EOT
LLOQ=25 IU/mL
OBV/PTV/RTV+D | PEARL-III 3 Randomised, Double- HCV GT1b TN NC HCV RNA<LLOQ, | NA
SV 12w (GT1b (Ferenci 2014 multicentre, blind RBV, |HCV RNA>10* 12 weeks after EOT
NC) (112)) placebo- open-label [IU/mL at LLOQ=25 IU/mL
controlled trial | PTV- screening
450+RTV+
OBV+DSV
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Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available
problem+
OBV/PTV/RTV+D | PEARL-IV 3 Randomised, Double- HCV GTla TN NC HCV RNA <LLOQ, | SAPPHIRE-1: Comparable
SV+RBV 12w (Ferenci 2014 multicentre, blind RBV, | HCV RNA210* 12 weeks after EOT | studies, which both included UK
(GT1a NC) (112)) placebo- open-label | IU/mL at LLOQ=25 IU/mL patients. SVR rates were almost
controlled trial | PTV- screening identical in both trials.
450+RTV+
OBV+DSV
OBV/PTV/RTV+D | TURQUOISE-II 3 Randomised, Open- HCV GT1 HCV | TN/TE CcC HCV RNA <LLOQ, | NA
SV+RBV 12w (Poordad 2014 multicentre label RNA>10" lU/mL 12 weeks after EOT
(GT1b TN CC) (237)) at screening LLOQ=25 IU/mL
OBV/PTV/RTV+D | TURQUOISE-II See above NA
SV+RBV 24w (Poordad 2014
(GT1laTN CC) (137))
SOF+Peg- NEUTRINO 3 Single arm Open- HCV GT1/4/5/6, | TN NC/CC (17% CC) |Undetectable HCV | NA
IFN+RBV 12w (SmPC and Lawitz label plasma HCV RNA 12 weeks and
2013 (19, 24)) RNA 24 weeks after EOT
>10" IU/mL at LLOQ=25 IU/mL
screening
SOF+DCV 12w | Al444040 2 Multicentre Open- HCV GT1/2/3 TN/TE NC HCV RNA <LLOQ, | NA
(F3-F4 NC) (Sulkowski 2014 parallel label HCV RNA>10" 12 weeks after EOT
(81)) randomised IU/mL at LLOQ=25 IU/mL
screening
SOF+DCV+RBV |ANRS CO22 NA French Open- HCV GT1 TN/TE NC/CC (78% CC) |SVR4 NA
24wk (CC) HEPATHER (Pol multicentre label
2015 EASL) (153) observational

cohort study
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Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available
problem+
SMV+Peg- QUEST 1 (C208) |3 Randomised, Double- HCV GT1 HCV | TN NC/CC (12% HCV RNA NA
IFN+RBV RGT (SmPC and multicentre, blind RNA210* lU/mL METAVIR F4) concentration of
Jacobsen 2014 placebo- at screening <25 |U/mL
(26, 120)) controlled undetectable at
EOT and <25
IU/mL detectable or
undetectable 12
weeks after the
planned EOT
QUEST 2 (C216) |3 Randomised, Double- HCV GT1HCV | TN NC/CC: Cirrhosis |HCV RNA NA
(SmPC and multicentre, blind RNA=10" lU/mL allowed if concentration of
Manns 2014 (26, placebo- at screening ultrasound <6 <25 IU/mL
121)) controlled months showed no | undetectable at
signs of HCC. EOT and <25
Decompensated IU/mL detectable or
cirrhosis excluded |undetectable 12
weeks after the
planned EOT
Peg-IFN+RBV IDEAL NR Randomised, Double- Detectable TN Compensated liver |Undetectable HCV | McHutchison is a large dataset
48w (McHutchison et multicentre blinded plasma HCV disease RNA 24 weeks after | and allows treatment outcomes
al, 2009 (154)) RNA level and EOT on Peg-IFN in GT1 TN patients to
chronic HCV LLOD: 27 IU/ml be stratified by cirrhosis status
GT1 infection
GT1 TE (NC and CC)
SOF/VEL 12w ASTRAL-1 See GT1 TN NA
(Section 4.3)
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Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available
problem+
LDV/SOF 12w ION-2 (SmPC and |3 Randomised, Open- HCV GT1HCV | TE NC/CC (20% CC) |Undetectable HCV | NA

Afdhal 2014 (21, multicentre label RNA210* lU/mL RNA 12 weeks and

102)) at screening 24 weeks after EOT

LLOQ=25 IU/mL
OBV/PTV/RTV+D | PEARL-II 3 Randomised, Open- HCV GT1b TE NC HCV RNA <25 NA
SV 12w (GT1b (Andreone 2014 multicentre label HCV RNA>10* IU/mL, 12 weeks
NC) (1112)) IU/mL at after EOT
screening
OBV/PTV/RTV+D | SAPPHIRE-II 3 Randomised, Double- HCV GT1 HCV | TE NC HCV RNA <25 NA
SV+RBV 12w (Zeuzem 2014 multicentre, blinded RNA=10" [U/mL IU/mL, 12 weeks
(GT1la NC) (126)) placebo- at screening after EOT
controlled

OBV/PTV/RTV+D | TURQUOISE-II See GT1 TN NA
SV+RBV 12w (Poordad 2014
(GTIbTECC)  |(137)
OBV/PTV/RTV+D | TURQUOISE-II See GT1 TN NA
SV+RBV 24w (Poordad 2014
(GTlaTECC) |(137)
SOF+Peg-IFN- No study NA
RBV 12w available. SVRs

taken from FDA

bridging analysis
SOF+DCV 12w Al444040 See GT1 TN NA
(F3-F4 NC) (Sulkowski 2014

(81))
SOF+DCV+RBV |ANRS C0O22 See GT1 TN NA
24wk (CC) HEPATHER (Pol

2015 EASL) (153)
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GT2 TN (NC and CC)

Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available
problem+
SMV+Peg- PROMISE 3 Randomised, Double- HCV GT1 HCV | TE NC/CC (15% CC) |HCV RNA <25 NA
IFN+RBV RGT (HPC3007) multicentre, blind RNA>10* lU/mL IU/mL undetectable
(SmPC and Forns placebo- at screening at actual EOT and
2014 (26, 115)) controlled HCV RNA<25
IU/mL 12 weeks
after EOT
Peg-IFN+RBV REALIZE (Study |3 Randomised, Double- HCV GT1. TE NC/CC (26% CC) |Undetectable HCV | REALIZE trial allows stratification
48w C216) (TVR multicentre, blind Detectable HCV RNA 24 weeks after | of treatment outcomes on Peg-
SmPC and placebo- RNA EOT IFN+RBV in GT1 TE patients by
Zeuzem 2011 (32, controlled LLOD=10 1U/mL cirrhosis status
122))

SOF/VEL 12w ASTRAL-2

(Section 4.3)

Randomised,
multicentre,
active
controlled

Open-
label

HCV GT3,
plasma HCV
RNA

210" IU/mL at
screening

TN/TE

NC/CC (14% CC)

HCV RNA <LLOQ,
12 weeks after EOT
LLOQ=15 IU/mL

ASTRAL-1; ASTRAL-2 provides
head-to-head data vs SOF+RBV
and enables an adjusted indirect
comparison of SOF/VEL 12w
versus Peg-IFN+RBYV 24w using
the Bucher method, using
SOF+RBV 12w as a common
comparator

SOF+RBV 12w | ASTRAL-2

(Section 4.3)

As above

FISSION, ELECTRON (NC);
FUSION, POSITRON, VALENCE
(CC); ASTRAL-2 is the largest
dataset and provides head-to-
head comparison with SOF/VEL
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2013 (19, 24))

Informs Bucher
indirect
comparison with
SOF/VEL (See
Section 4.10.9.1)

Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available

problem+

Peg-IFN+RBV FISSION (SmPC See GT3 TN FISSION is a large and recent
24w and Lawitz et al, dataset. Using FISSION allows

treatment outcomes for Peg-
IFN+RBYV to be stratified by prior
treatment history and cirrhosis
status. Using the FISSION data
also enables an adjusted indirect
comparison of SOF/VEL 12w
versus Peg-IFN+24w using the
Bucher method, using SOF+RBV
12w as a common comparator

GT2 TE (NC and CC)

SOF/VEL 12w ASTRAL-2 See GT2 TN ASTRAL-2 provides head-to-head
(Section 4.3) data vs SOF+RBV
SOF+RBV 12w | ASTRAL-2 See GT2 TN FUSION, VALENCE (NC & CC);
(Section 4.3) ASTRAL-2 largest dataset and
provides head-to-head
comparison with SOF/VEL
Peg-IFN+RBV Lagging See GT3 TE Accepted previously in NICE
24w 2013/Shoeb 2011 TA330 for SOF. Derivation of

SVR rates provided in Appendix

11

GT4/5/6 TN (NC and CC)

SOF/VEL 12w

ASTRAL-1
(Section 4.3)

See GT1TN

NA
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Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available
problem+
LDV/SOF 12w Study 1119 2 Single arm Open- HCV GT4/5 TN/TE NC/CC (22% CC) |SVR 12 weeks after | NA
(SmPC and label EOT
Abergel 2015
(155)) (GT4/5)
Gane 2015 (98) 2 Randomised Open- HCV GT3or 6, | TN/TE NC/CC (27% CC) |HCV RNA <15 NA
(GT6) (GT3 only), two |label plasma HCV IU/mL 12 weeks
centre RNA after EOT
>10* IU/mL at
screening
OBV/PTV/RTV+R | PEARL-I (Hezode |2b Randomised, Open- HCV GT4, TN/TE NC HCV RNA <25 NA
BV 12w 2015 (110)) multicentre label plasma HCV IU/mL 12 weeks
RNA after EOT
>10* IU/mL at
screening
OBV/PTV/RTV+R | No data NA
BV 24w
SOF+Peg- NEUTRINO See GT1 TN NA
IFN+RBV 12w
SMV+Peg- RESTORE 3 Single arm, Open- HCV GT4, TN/TE NC/CC (29% CC) |HCV RNA <25 NA
IFN+RBV RGT (HPC3011) multicentre label plasma HCV IU/ml undetectable
(Moreno 2015 RNA at actual EOT and
(156)) >10* lU/mL at HCV RNA <25
screening IU/ml undetectable
or detectable 12
weeks after
planned EOT.
DCV+Peg- COMMAND-4 3 Randomised, Double- HCV GT4, TN NC/CC (10.5% HCV RNA <LLOQ NA
IFN+RBV 24w (Al444042) multicentre, blinded plasma HCV CQC) at 12 weeks after
(Hezode, 2015 placebo- RNA EOT.
(90)) controlled >10* lU/mL at LLOQ=25 IU/mL
screening
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(Hezode, 2015
(90))

Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available

problem+

Peg-IFN+RBV COMMAND-4 As above NA

48w (A1444042)

GT4/5/6 TE (NC and CC)

COMMAND-4 for
TN

SOF/VEL 12w ASTRAL-1 See GT1 TN NA
(Section 4.3)
LDV/SOF 12w Study 1119 See GT4/5/6 NA
(SmPC and TN
Abergel 2015
(155)) (GT4/5)
Gane 2015 (98) See GT4/5/6 NA
(GT6) TN
OBV/PTV/RTV+R | PEARL-I (Hezode See GT4/5/6 NA
BV 12w 2015 (110)) TN
OBV/PTV/RTV+R | No data NA
BV 24w
SOF+Peg- Assumed equal to See GT1 TN NA
IFN+RBV 12w NEUTRINO
(mainly GT4)
SMV+Peg- RESTORE See GT4/5/6 NA
IFN+RBV RGT (HPC3011) TN
(Moreno 2015
(156))
DCV+Peg- No data; assume See GT4/5/6 NA
IFN+RBV 24w same as TN
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COMMAND-4 for
TN

Regimen of Source Phase |Design Blinded? |HCV diagnosis | Treatment Liver histology SVR definition Alternate studies; justification
interest to experience where alternate studies are
decision available

problem+

Peg-IFN+RBV No data; assume See GT4/5/6 NA

48w same as TN

Any GT with decompensated cirrhosis

(CPT class B or C)
but had not
undergone liver
transplantation, the
other had patients
who had
undergone liver
transplantation (NC
or cirrhosis+CPT
class A-C)

(TN/TE)
SOF/VEL+RBV |ASTRAL-4 3 Randomised, Open- HCV GT1-6, TN/TE Decompensated HCV RNA <LLOQ, | NA
12w (Section 4.11.3) multicentre label plasma HCV cirrhosis (CPT 12 weeks after EOT
RNA210* lU/mL class B) LLOQ=15 IU/mL
at screening
LDV/SOF+RBV |SOLAR-1 (SmPC |2 Randomised, Open- HCV GTlor4. | TN/TE One cohort had HCV RNA <15 SOLAR-2; Comparable study to
12w & Charlton 2015 multicentre label patients with IU/mL 12 weeks SOLAR-1. SVR rates were almost
(21, 128)) advanced cirrhosis | after EOT identical in both trials.

BOC, boceprevir; CPT, Child-Pugh-Turcotte; DCV, daclatasvir; DSV, dasabuvir; EOT, end of treatment; GT, genotype; LDV, ledipasvir; LLOD, lower limit of detection; LLOQ, lower
limit of quantitation; NR, not reported; OBV, ombitasvir; Peg-IFN2a/2b, pegylated interferon 2a/2b; PTV, paritaprevir; RBV, ribavirin; RTV, ritonavir; SMV, simeprevir; SOF,

sofosbuvir; TE, treatment-experienced; TN, treatment-naive; TVR, telaprevir; VEL, velpatasvir.
+ Where NICE recommendations restrict a regimen to a subgroup by fibrosis or cirrhotic status this is included in parentheses after the regimen name.
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Table 40: Patient characteristics

GT3 TE (NC and CC)

Lawitz et al, 2013 (19,
24))

Regimen of interest Source N Age Race Viral load | Liver histology, TE, Genotype, %
to decision problem? (RNA % %
1U/mL)
Mean | White | Black Mean FO-3 F4/ C/ la 1b 2 3 4 5 6
% % (SD) DCC

GT3 TN (NC and CC)
SOF/VEL 12w ASTRAL-3 (Section 4.3) 277 49 90 1 6.2+0.72 NR 29 (C) 26 - - - 100 - - -

(TN+TE)
SOF+RBV 24w ASTRAL-3 (Section 4.3) 275 50 87 <1 6.3+0.71 NR 30 (C) 26 - - - 100 - - -

(TN+TE)
SOF+Peg-IFN+RBV BOSON (Foster 2015 197 50 84 1 6.3+0.69 NR 38 (C) 52 - - 8 92 - - -
12w (86)) (TN+TE)
SOF+DCV 12wk (F3- ALLY-3 (Nelson 2015 101 (TN) 53 88 4 NR 75 22" 0 - - - 100
F4 NC) (150)) (F4)/19

©
SOF+DCV+RBV No data: use ALLY-3 See
24wk (CC) (Nelson 2015 (150)) above
data for SOF+DCV
12wk in CC

Peg-IFN+RBYV 24w FISSION (SmPC and 243 48 87 2 6.0£0.8 NR 21 (C) - - 28 72 - - -

SOF/VEL 12w ASTRAL-3 (Section 4.3) | See GT3
™
SOF+RBV 24w ASTRAL-3 (Section 4.3) | See GT3
™
SOF+Peg-IFN+RBV BOSON (Foster 2015 | See GT3
12w (86)) ™
SOF+DCV 12wk (F3- | ALLY-3 (Nelson 2015 | See GT3
F4 NC) (150)) ™
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GT1 TN (NC and CC)

Regimen of interest Source N Age Race Viral load | Liver histology, TE, Genotype, %
to decision problem? (RNA % %
1U/mL)
Mean | White | Black Mean FO-3 F4/ C/ 1 la 1b 2 3 4 5
% % (SD) DCC
SOF+DCV+RBV No data: use ALLY-3 See GT3
24wk (CC) (Nelson 2015 (150)) TN
data for SOF+DCV
12wk in CC
Peg-IFN+RBV 24w Lagging 2013 (151) 12 46.6 100 0 5.73+0.86 NR NR NR - - - 25 75 - -
Shoeb 2011 (152) 604 43 NR NR NR NR 24 (C) 0 - - - - 100 - -
(medi
an)

SOF/VEL 12w ASTRAL-1 (Section 4.3) | 624 (All 54 79 8 6.3+0.66 NR 19 (C) 32 53 | 34 | 19 | 17 - 19 6
GTS)

LDV/SOF 8w (NC) ION-3 (SmPC and 215 53 76 21 6.5+0.8 73 0 (F4)/ 0 0 100 | 80 | 20 - - - -
Kowdley 2014 (21, 27) ©

LDV/SOF 12w (CC) ION-1 (SmPC and 214 52 87 11 6.4+0.69 NR 16 (C) 0 98 | 67 | 31 - - - -
Afdhal 2014 (21, 101)

OBV/PTV/IRTV+DSV PEARL-III (Ferenci 209 49.2 | 94.2 4.8 | 6.33£0.67 | 100 | O(F4)/0 0 100 - 100 | - - - -

12w (GT1b NC) 2014 (112)) (©)

OBV/PTV/IRTV+DSV+ PEARL-IV (Ferenci 100 51.6 86 10 | 6.64+0.50 | 100 | O (F4)/0 0 100 | 100 - - - - -

RBV 12w (GT1la NC) 2014 (112)) (©)

OBV/PTV/IRTV+DSV+ TURQUOISE-II 208 57.1 | 95.7 29 |6.41+062 | NR 100 (C) 59 | 100 | 67.3 | 32. | - - - -

RBV 12w (GT1b TN (Poordad 2014 (137)) 7

CC)

OBV/PTV/RTV+DSV+ TURQUOISE-II 172 56.5 | 93.6 35 |6.53+0.52 | NR 100 (C) 57 | 100 | 703 | 29. | - - - -

RBV 24w (GT1la TN (Poordad 2014 (137)) 7

CC)

SOF+Peg-IFN+RBV | NEUTRINO (SmPC and 327 52 79 17 6.4+0.7 NR 17 (C) 0 89 | 69 | 20 - - 9 <1

12w Lawitz 2013 (19, 24))
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GT1 TE (NC and CC)

Regimen of interest Source N Age Race Viral load | Liver histology, TE, Genotype, %
to decision problem? (RNA % %
1U/mL)
Mean | White | Black Mean FO-3 F4/ C/ 1 la 1b 2 3
% % (SD) DCC
SOF+DCV 12w (F3- Al444040 (Sulkowski 41 55 80 12 6.2+0.5 85 15 (F4)/ 0 100 | 83 17 - -
F4 NC) 2014 (81)) 0(C)
SOF+DCV+RBV ANRS CO22 92 58 NR NR 6x0.7 NR 75 (C), 83 100 61 36 - -
24wk (CC) HEPATHER (Pol 2015 | (12+24w) 7%
EASL) (153) (DCC)
SMV+Peg-IFN+RBV QUEST 1 (C208) 264 48 86 10 NR 87 12 (F4) 0 100 | 56 | 44 - -
RGT (SmPC and Jacobsen
2014 (26, 120))
QUEST 2 (C216) 257 46 92 6 NR 93 7 (FA) 7 0 100 | 41 58 - -
(SmPC and Manns ©
2014 (26, 121))
Peg-IFN+RBV 48w IDEAL (McHutchison et 1,035 47.6 70.8 19.3 | 6.34+0.64 | 10.6 10.6 (F3 0 100 | 61.3 | 36. - -
al, 2009 (154)) (F3or or F4) 1
F4)

co)

SOF/VEL 12w ASTRAL-1 (Section 4.3) | See GT1

™
LDV/SOF 12w ION-2 (SmPC and 109 56 77 22 | 652044 | NR 20(C) | 100 | 100 | 79 | 21 | - -

Afdhal 2014 (21, 102))
OBV/PTV/RTV+DSV PEARL-II (Andreone 95 542 | 905 | 6.3 |6.48:053| 100 | O(F4)/0 | 100 | 100 | - | 100 | - -
12w (GT1b NC) 2014 (111)) (©)
OBV/PTV/RTV+DSV+ | SAPPHIRE-II (Zeuzem 297 517 | 906 | 7.4 6.55 32 | O(F4)y0 | 100 | 100 | 58.2 | 41. | - -
RBV 12w (GT1a NC) 2014 (126)) (F2 or (©) 4
F3)

OBV/PTV/RTV+DSV+ TURQUOISE-II See GT1
RBV 12w (GT1b TN (Poordad 2014 (137)) ™
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GT2 TN (NC and CC)

Regimen of interest Source N Age Race Viral load | Liver histology, TE, Genotype, %
to decision problem? (RNA % %
1U/mL)
Mean | White | Black Mean FO-3 F4/ C/ 1 la 1b 2 3 4
% % (SD) DCC
OBV/PTV/RTV+DSV+ TURQUOISE-II See GT1
RBV 24w (GT1a TN (Poordad 2014 (137)) TN
CC)
SOF+Peg-IFN-RBV No study available.
12w SVRs taken from FDA
bridging analysis
SOF+DCV 12w (F3- Al444040 (Sulkowski | See GT1
F4 NC) 2014 (81)) TN
SOF+DCV+RBV ANRS CO22 See GT1
24wk (CC) HEPATHER (Pol 2015 TN
EASL) (153)
SMV+Peg-IFN+RBV PROMISE (HPC3007) 260 52 93.5 2.7 6.42 84.4 15.6 100 100 | 42.3 | 57. - - -
RGT (SmPC and Forns 2014 (F4)/15.6 3
(26, 115)) ©
Peg-IFN+RBV 48w REALIZE (Study C216) 132 50 89 8 6.6+0.05 77 23 (C) 100 | 100 45 45 - - -
(TVR SmPC and
Zeuzem 2011 (32, 122))

24))

Informs Bucher indirect
comparison with
SOF/VEL (See Section
4.10.9.1)

SOF/VEL 12w ASTRAL-2 (Section 4.3) 134 57 93 4 6.5+0.78 NR 14 (C) 14 - - - | 100 - -
SOF+RBV 12w ASTRAL-2 (Section 4.3) 132 57 84 9 6.4+0.74 NR 14 (C) 15 - - - 100 - -
Peg-IFN+RBV 24w FISSION (SmPC and See GT3

Lawitz et al, 2013 (19, TN
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Regimen of interest Source N Age Race Viral load Liver histology, TE, Genotype, %
to decision problem? (RNA % %
1U/mL)
Mean | White | Black Mean FO-3 F4/ C/ 1 la 1b 2 3 4 5 6
% % (SD) DCC

GT2 TE (NC and CC)

SOF/VEL 12w ASTRAL-2 (Section 4.3) | See GT2
TN
SOF+RBV 12w ASTRAL-2 (Section 4.3) | See GT2
TN
Peg-IFN+RBV 24w Lagging 2013/Shoeb See GT3
2014 TE
GT4/5/6 TN (NC and CC)
SOF/VEL 12w ASTRAL-1 (Section 4.3) | See GT1
TN
LDV/SOF 12w Study 1119 (SmPC and 22 52 86 NR 6.0 NR 5(C) 0 - - - - - 100 - -
Abergel 2015 (155))
(GT4)
Study 1119 (SmPC and 21 61 100 0 6.2 NR 14 (C) 0 - - - - - - 100 -
Abergel 2015 (155))
(GT5)
Gane 2015 (98) (GT6) 25 51 16 0(84 | 6.7+0.67 NR 8 (C) 8 - - - - - - - 100
Asian)
OBV/PTV/RTV+RBV PEARL-I (Hezode 2015 42 44 NR NR 6.1+0.6 100 0 (F4)/0 0 - - - - - 100 - -
12w (110)) ©
OBV/PTV/RTV+RBV No data
24w
SOF+Peg-IFN+RBV NEUTRINO See GT1
12w TN (NC
and CC)
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Regimen of interest Source N Age Race Viral load | Liver histology, TE, Genotype, %
to decision problem? (RNA % %
1U/mL)
Mean | White | Black Mean FO-3 F4/ C/ la 1b 2 3 4 5
% % (SD) DCC
SMV+Peg-IFN+RBV RESTORE (HPC3011) | 35 (GT4) | 47 60 40 6.19" 94 6 (F4)/ 9 0 - - - - 100 -
RGT (Moreno 2015 (156)) ©
DCV+Peg-IFN+RBV COMMAND-4 82 (GT4) 485" 73.2 22.0 5.8+0.78 NR 11 (C) 0 31.7 - - - 68.3 -
24w (A1444042) (Hezode,
2015 (90))
Peg-IFN+RBV 48w COMMAND-4 42 (GT4) | 507 85.7 | 11.9 | 5.7+0.61 NR 9.5(C) 0 0 - - - 100 -
(Al444042) (Hezode,
2015 (90))

GT4/5/6 TE (NC and CC)

SOF/VEL 12w ASTRAL-1 (Section 4.3) | See GT1
TN
LDV/SOF 12w Study 1119 (SmPC and 22 50 77 NR 6.3 NR 41 (C) 100 - - - - 100 -
Abergel 2015 (155))
(GT4)
Study 1119 (SmPC and 20 64 100 0 6.6 NR 30 (C) 100 - - - - - 100
Abergel 2015 (155))
(GT5)
Gane 2015 (98) (GT6) See
GT4/5/6
TN (NC
and CC)
OBV/PTV/RTV+RBV PEARL-I (Hezode 2015 49 51 NR NR 6.3+0.5 100 0(F4)/0 100 - - - - 100 -
12w (110)) ©
OBV/PTV/RTV+RBV No data
24w
SOF+Peg-IFN+RBV Assumed equal to See GT1
12w NEUTRINO (mainly TN
GT4)
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Regimen of interest Source N Age Race Viral load Liver histology, TE, Genotype, %
to decision problem? (RNA % %
1U/mL)
Mean | White | Black Mean FO-3 F4/ C/ 1 la 1b 2 3 4 5
% % (SD) DCC
SMV+Peg-IFN+RBV RESTORE (HPC3011) | 72 (GT4) 498 77.8 22.2 6.10™ 59 41 (F4)/ 100 - - - - - 100 -
RGT (Moreno 2015 (156)) 41 (C)
DCV+Peg-IFN+RBV No data; assume same See
24w as COMMAND-4 for TN | GT4/5/6
TN (NC
and CC)
Peg-IFN+RBV 48w No data; assume same See
as COMMAND-4 for TN | GT4/5/6
TN (NC
and CC)

Any GT with DCC (TN/TE)

128))

SOF/VEL+RBV 12w ASTRAL-4 (Section 87 58 91 6 5.81£0.6 NR 100 54 78 62 16 5 15 2 -
4.11.3) (DCC)

LDV/SOF+RBV 12w SOLAR-1 (SmPC & 23 (CPT 58" 91 9 5.6+0.6 NR 100 48 91 65 26 - - 9 -
Charlton 2015 (21, C) (DCC)

BMI, body mass index; BOC, boceprevir; C, cirrhosis; CPT, Child-Pugh-Turcotte; DCC, decompensated cirrhosis; GT, genotype; LDV, ledipasvir; NR, not reported; PR, pegylated
interferon + ribavirin; RNA, ribonucleic acid; SD, standard deviation; SMV, simeprevir; SOF, sofosbuvir; TVR, telaprevir.
1T Where NICE recommendations restrict a regimen to a subgroup by fibrosis or cirrhotic status this is included in parentheses after the regimen name; # Scores not available for 3
patients; 1 Median; § Not available for TE group overall, data are for TN+TE patients.
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4.10.9.1 Bucher indirect comparison

A Bucher method of indirect treatment comparison (ITC) for SOF/VEL versus Peg-IFN+RBV
was investigated to inform SVR rates in the economic model for GT2 treatment-naive patients
(non-cirrhotic and cirrhotic). This was carried out using data from the FISSION and ASTRAL-2
studies, with the aim of allowing a comparison of SOF/VEL with Peg-IFN+RBV, using
SOF+RBV as a common comparator/bridge. The OR obtained from the ITC in treatment-naive,
non-cirrhotic patients was 28.859 (95% ClI: 1.922, 433.393), which is logical when compared
with the trial level estimates of treatment effect.

However, it was not considered credible to use this OR in the economic model, therefore the
RD was investigated as an alternative outcome measure. There is little in the literature to guide
decisions around the choice of scales by which to perform meta-analyses and ITCs, however,
as a RD is symmetric, it can be considered acceptable to perform an ITC using this as the
outcome measure. In addition, RDs are relatively easy to interpret, whereas ORs can be more
complex.

In GT2, treatment-naive, non-cirrhotic patients, the ITC resulted in an 18.41% positive
difference in SVR rate for SOF/VEL versus Peg-IFN+RBV (Table 41). The economic model
therefore uses an SVR rate of 99.00% for SOF/VEL (as the reference treatment) and a derived
SVR rate of 80.59% for Peg-IFN+RBV.

Table 41: ITC for SOF/VEL versus Peg-IFN+RBV (GT2, treatment-naive, non-cirrhotic patients)

Trial Comparison Treatment SVR SOF+RBV SVR Difference
(n/N) (n/N)

ASTRAL-2 (See Section SOF/VEL vs 99.00% (99/100) 95.83% (92/96) +3.17%

4.7.2) SOF+RBV

FISSION (SmPC and Lawitz | Peg-IFN+RBV | 81.48% (44/54) 96.72% (59/61) -15.24%

etal, 2013 (19, 24)) vs SOF+RBV

ITC: SOF/VEL vs Peg-IFN+RBV [RD] +18.41%

ITC, indirect treatment comparison; Peg-IFN, pegylated interferon; RBV, ribavirin; RD, relative difference; SOF,
sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.

In GT2, treatment-naive, cirrhotic patients, the ITC resulted in a 28.46% positive difference in
SVR rate for SOF/VEL versus Peg-IFN+RBV (Table 42). The economic model therefore uses
an SVR rate of 100.00% for SOF/VEL (as the reference treatment) and a derived SVR rate of
71.54% for Peg-IFN+RBV.

Table 42: ITC for SOF/VEL versus Peg-IFN+RBV (GT2, treatment-naive, cirrhotic patients)

Trial Comparison Treatment SVR SOF+RBV SVR Difference
(n/N) (n/N)

ASTRAL-2 (See Section SOF/VEL vs 100.00% (15/15) 93.33% (14/15) +6.67%

4.7.2) SOF+RBV

FISSION (SmPC and Lawitz | Peg-IFN+RBV vs | 61.54% (8/13) 83.33% (10/12) -21.79%

et al, 2013 (19, 24)) SOF+RBV

ITC: SOF/VEL vs Peg-IFN+RBV [RD] +28.46%

ITC, indirect treatment comparison; Peg-IFN, pegylated interferon; RBV, ribavirin; RD, relative difference; SOF,
sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.

Company evidence submission for SOF-VEL for treating CHC [ID 921]

150




4.11

411.1

Non-randomised and non-controlled evidence

List of relevant non-randomised and non-controlled evidence

ASTRAL-4 is the pivotal Phase lll trial for SOF/VEL for the treatment of CHC of any genotype in adult patients with decompensated cirrhosis
(confirmed CPT class B at screening), and is described in detail in Section 4.11.3 through 4.11.7. ASTRAL-5 is an ongoing study in patients co-

infected with HCV and HIV; preliminary data was presented at EASL in April 2016, and is briefly described in Section 4.11.8.

Table 43: List of relevant non-RCTs

Study number Objective Population Intervention Comparator Primary study Justification for
(acronym) reference inclusion
GS-US-342-1137 ¢ To evaluate the efficacy of | ¢ HCV GT1-6 e SOF/VEL for 12 Not applicable Curry et al, 2015 Pivotal Phase IlI
(ASTRAL-4) treatment with e Treatment-naive weeks (71) _ trial for SOI?/VEL

for 24 weeks in patients CSR (157) decompensated

with CHC and CPT class- | ® Decompensated | ¢ SOF/VEL for 24 cirrhosis

B cirrhosis, as measured cirrhosis weeks

by the proportion of (classified as CPT

patients with SVR12 class B)

e To evaluate the safety and

tolerability of each

treatment regimen
ASTRAL-5 ¢ To evaluate the efficacy e HCV genotypes e SOF/VEL for 12 Not applicable Wyles et al, 2016 Phase Il trial for
(ongoing) and safety of treatment 1-6 and HIV weeks (158) SOF/VEL treatment

with SOF/VEL for 12
weeks in patients co-
infected with HIV and HCV

e Treatment naive
or experienced

¢ No cirrhosis and
compensated
cirrhosis

of HCV/HIV co-
infected patients

CPT, Child-Pugh-Turcotte; GT, genotype; HCV, hepatitis C virus; HIV, human immunodeficiency virus; RBV, ribavirin; SOF, sofosbuvir; SVR, sustained virologic response; VEL,

velpatasvir.
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4.11.2

List of non-RCTs excluded from further discussion

Three Phase Il randomised, open-label trials (Pianko et al, 2015 (72), Everson et al, 2015 (73), ELECTRON-2 (74)) assessed the efficacy and
safety of SOF plus different doses of VEL with and without RBV for the treatment of adult patients with CHC. These were dosing studies which
informed the selection of the VEL dose of 100 mg and treatment duration of 12 weeks as the most efficacious and appropriate for evaluation in the
Phase Ill ASTRAL trials. These Phase Il studies do not provide any new data, comparative or otherwise, that are not provided by the Phase llI
ASTRAL trials. As such these Phase Il studies have been excluded from further discussion in relation to SOF/VEL efficacy and safety. However,
these studies were considered for the feasibility of their inclusion in evidence networks for the purpose of performing NMA, as described previously

in Section 4.10.

Table 44: List of non-RCTs excluded from further discussion

Trial no. (acronym)

Objectives

Population

Intervention

Comparator

Primary study ref.

NCT01909804
(Pianko et al)

To assess the efficacy
and safety of SOF plus
VEL, with and without
RBV, in treatment-
experienced patients.

e HCV GT1 and GT3
¢ Treatment-experienced

¢ No cirrhosis and
compensated cirrhosis

e SOF 400mg + VEL
25mg for 12 weeks

e SOF 400mg + VEL
25mg + RBV for 12
weeks

e SOF 400mg + VEL
100mg for 12 weeks

e SOF 400mg + VEL
100mg + RBV for 12
weeks

Not applicable

Pianko et al, 2015 (72)

NCT01858766
(Everson et al)

To assess the safety and
efficacy of SOF with VEL
in patients infected with
HCV GT1-6.

e HCV GT1-6
e Treatment-naive
e No cirrhosis

e SOF 400mg + VEL
25mg for 12 weeks

e SOF 400mg + VEL
25mg + RBV for 12
weeks

e SOF 400mg + VEL
100mg for 12 weeks
e SOF 400mg + VEL

100mg + RBV for 12
weeks

Not applicable

Everson et al, 2015 (73)
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Trial no. (acronym)

Objectives

Population

Intervention

Comparator

Primary study ref.

ELECTRON-2

To evaluate the efficacy
and safety of SOF plus
VEL + RBV for 8 weeks
in treatment-naive HCV
GT 3 patients without
cirrhosis

e HCV GT3
e Treatment-naive
¢ No cirrhosis

e SOF 400mg + VEL
25mg for 8 weeks

e SOF 400mg + VEL
25mg + RBV for 8
weeks

e SOF 400mg + VEL
100mg for 8 weeks

e SOF 400mg + VEL
100mg + RBV for 8
weeks

Not applicable

Gane et al, AASLD 2014
(74)

GT, genotype; HCV, hepatitis C virus; RBV, ribavirin; SOF, sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.
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4.11.3

Summary of methodology of the relevant non-randomised and non-

controlled evidence

Table 45: Comparative summary of methodology

Trial no. (acronym)

GS-US-342-1137 (ASTRAL-4)
CHC GT1-6 with decompensated cirrhosis

Study objective e To evaluate the efficacy of treatment with SOF/VEL+/-RBV for 12 weeks and
SOF/VEL for 24 weeks in patients with CHC and CPT class-B cirrhosis, as
measured by the proportion of patients with SVR12

e To evaluate the safety and tolerability of each treatment regimen

Location 47 sites in the United States.

Design Multicentre, randomised, open-label, Phase III.

Duration of study

Treatment duration: 12 or 24 weeks depending on treatment assignment.
Follow-up: up to 24 weeks.

Method of
randomisation

An IWRS was employed to manage patient randomisation and treatment
assignment.

Randomisation was stratified by:
e Genotype (1, 2, 3, 4, 5, 6, indeterminate)

Method of blinding
(care provider, patient
and outcome assessor)

The study was open-label.

Intervention(s) (n=) and
comparator(s) (n=)

Patients were randomised in a 1:1:1 ratio to:
e SOF/VEL for 12 weeks (n=90)

e SOF/VEL+RBYV for 12 weeks (n=87)

e SOF/VEL for 24 weeks (n=90)

Patients received a fixed-dose combination tablet containing 400 mg of SOF
and 100 mg of VEL once daily with or without RBV. RBV was administered
orally twice daily, with the dose determined according to body weight (1,000 mg
daily in patients with a body weight <75 kg, and 1,200 mg daily in patients with
a body weight 275kg).

Permitted and
disallowed concomitant
medications

Concomitant medications taken within 30 days of screening, up to and
including 30 days after the last dose of study drug, were recorded.

The following were prohibited from 28 days prior to the baseline/Day 1 visit
through the EQT visit:

¢ Investigational agents or devices for any indication
¢ Drugs disallowed according to prescribing information of SOF or RBV

Concomitant use of medications or herbal/natural supplements (inhibitors or
inducers of drug transporters i.e. P-glycoprotein) which may result in
pharmacokinetic interactions resulting in increases or decreases in exposure of
study drug(s) or these medications. Examples of representative medications
that were prohibited from 21 days prior to baseline/Day 1 through EOT are
listed in the clinical study protocol.

Medications for disease conditions excluded from the protocol (e.g., HIV-1,
active cancer, transplantation) were not listed as concomitant medications and
were disallowed in the study.

Assessments
performed

All patients were to have study visits at screening, baseline, and on-treatment
at the end of week 1, 2, 4, 6, 8, 10 and 12. Patients in the SOF/VEL 24 week
group had additional on-treatment visits at the end of week 16, 20 and 24.

Post-treatment visits were to occur at week 4, 12 and 24 (if applicable).
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Trial no. (acronym)

GS-US-342-1137 (ASTRAL-4)
CHC GT1-6 with decompensated cirrhosis

Screening assessments were to be completed within 28 days (42 days if liver
biopsy or additional HCV genotype testing required) of the baseline/Day 1 visit.

All patients had to complete post-treatment week 4 and week 12 assessments,
regardless of treatment duration. Patients with HCV RNA <LLOQ at post-
treatment week 12 had to complete post-treatment week 24 assessments,
unless confirmed viral relapse occurred.

Assessments included:

e Complete physical examination (screening, baseline, weeks 12 and 24
[SOF/VEL 24 week group only])

e Body weight (screening, baseline, weeks 4, 12 and 24 [SOF/VEL 24 week
group only], post-treatment weeks 12 and 24)

e Vital signs' (every visit)

e 12-lead ECG (screening, baseline, weeks 1 and 12, and week 24 [SOF/VEL
24 week group only])

e AEs and concomitant medications (every visit)

e Serum HCV RNA (every visit)

¢ |L28B genotyping (screening)

¢ Viral RNA sequencing and phenotyping (every visit except screening)
e HCV genotype and subtype (screening only)

¢ Blood samples for haematology, chemistry, coagulation and an assessment
of presence of ascites and hepatic encephalopathy at all visits were used to
inform CPT and MELD scores

e HRQL surveys (baseline, weeks 4, 8, 12, and weeks 16, 20 and 24
[SOF/VEL 24 week group only], post-treatment weeks 4, 12 and 24)

Primary outcomes
(including scoring
methods and timings of
assessments)

SVR12, defined as HCV RNA <LLOQ, 12 weeks after the end of treatment, in
the FAS population. The LLOQ was 15 IU/mL.

Secondary outcomes
(including scoring
methods and timings of
assessments)

¢ Proportion of patients with SVR (HCV RNA<LLOQ) at 4 weeks and 24 weeks
after end of treatment (SVR4 and SVR24)

e The proportion of patients with HCV RNA<LLOQ on treatment by study visit
e HCV RNA change from baseline through EOT

e Change in CPT score and MELD score in patients who achieved and did not
achieve SVR12:

o CPT scores range from 5 to 15, and were calculated as the sum of the
scores for five items (total bilirubin, serum albumin, INR, ascites and
hepatic encephalopathy) where each item was attributed a score of 1-3.
CPT score 5 or 6=CPT Class A; CPT score 7, 8, or 9=CPT Class B; CPT
score 10, 11, 12, 13, 14, or 15=CPT Class C.

o MELD score=10 x {[0.957 x Ln(Scr)] + [0.378 x Ln(Thil]) + [1.12 x Ln(INR)]
+ 0.643)}, where Scr=serum creatinine (in mg/dL), Thil=total bilirubin (in
mg/dL), INR=international normalised ratio, and Ln=natural log. If any lab
value was <1.0, then it was set to 1.0 in the calculation. If the patient
received dialysis at least twice in the previous week, then Scr was set to
4.0 mg/dL in the above formula. MELD scores range from 6 to 40 with
higher scores indicating more advanced liver disease.

¢ Proportion of patients with virologic failure. On-treatment virologic failure is
breakthrough, rebound, or non-response. Relapse, after achieving a
response at the end of treatment was also classed as virologic failure.
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Trial no. (acronym) GS-US-342-1137 (ASTRAL-4)
CHC GT1-6 with decompensated cirrhosis

e Characterisation of drug resistance at baseline, during and after therapy:
Deep sequencing of the HCV NS5A and NS5B coding regions was
performed on samples obtained from all patients at baseline and again for all
patients with virologic failure. Sequences that were obtained at the time of
virologic failure were compared with sequences from baseline samples to
detect resistance-associated variants that emerged during treatment.
Resistance-associated variants that were present in >1% of sequence reads
were reported.

e ALT normalisation
e HRQL (SF-36, CLDQ-HCV, FACIT-F and WPAI)

AE, adverse event; CHC, chronic hepatitis C; CLDQ, Chronic Liver Disease Questionnaire; CPT, Child-Pugh-
Turcotte; ECG, electrocardiogram; EOT, end of treatment; ESA, erythropoiesis-stimulating agent; FACIT-F, Fatigue
Index; FAS, full analysis set; GCSF, granulocyte colony stimulating factor; HCV, hepatitis C virus; HIV, human
immunodeficiency virus; HRQL, Health Related Quality of Life; INR, International Normalised Ratio; IWRS, interactive
web response system; LLOQ, lower limit of quantitation; MELD, Model for End-Stage Liver Disease; RBV, ribavirin;
RNA, ribonucleic acid; SF-36, 36-ltem Short-Form Survey; SOF, sofosbuvir; SVR, sustained virologic response; TPO,
thrombopoietin; VEL, velpatasvir; WPAI, Work Productivity and Activity Impairment.

T Vital signs include resting blood pressure, pulse, respiratory rate and temperature.

4.11.3.1 Eligibility criteria

ASTRAL-4 enrolled adult patients with confirmed CHC of any genotype with decompensated
cirrhosis (confirmed CPT class B at screening) (Table 46).

Table 46: Detailed eligibility criteria

Trial no. (acronym) GS-US-342-1137 (ASTRAL-4)
CHC GT1-6 with decompensated cirrhosis

Inclusion criteria

HCV genotype Not specified as an inclusion criteria but patients with HCV GT1, GT2, GT3,
GT4, and GT6 were enrolled.

Treatment Not specified as an inclusion criteria but patients who were HCV treatment-naive

experience or treatment-experienced were enrolled.

Cirrhosis permitted Presence of cirrhosis in all patients

¢ Cirrhosis was defined as any one of the following:
o Liver biopsy showing cirrhosis (METAVIR score=4 or Ishak score 25)
o FibroTest® score of >0.75
o Fibroscan showing cirrhosis or a result >12.5 kPa

e Confirmed CPT class B (7-9) at screening

o If listed for liver transplant, baseline is expected to be >12 weeks prior to
transplant

General inclusion e Willing and able to provide written informed consent

criteria e Aged 218 years

e HCV RNA>10* IU/mL at screening
¢ Chronic HCV infection (26 months) determined by prior medical history or liver
biopsy

e Females of childbearing potential must have had a negative serum pregnancy
test at screening and a negative urine pregnancy test on baseline prior to
randomisation

o Male patients and female patients of childbearing potential who engage in
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Trial no. (acronym)

GS-US-342-1137 (ASTRAL-4)
CHC GT1-6 with decompensated cirrhosis

heterosexual intercourse had to agree to use protocol specified method(s) of
contraception

Lactating females had to agree to discontinue nursing before the study drug
was administered

Able to comply with the dosing instructions for study drug administration and
able to complete the study schedule of assessments

Exclusion criteria

General exclusion
criteria

Current or prior history of any of the following:

o Clinically significant illness or currently under evaluation for a potentially
clinically significant illness (other than HCV or co-morbidities associated with
advanced liver disease except as noted below) or any other major medical
disorder that may interfere with patient treatment, assessment or compliance
with the protocol

o Gastrointestinal disorder or post-operative condition that could interfere with
the absorption of the study drug

o Difficulty with blood collection and/or poor venous access for the purposes of
phlebotomy

o Solid organ transplantation

o Significant pulmonary disease, significant cardiac disease or porphyria

o Psychiatric hospitalisation, suicide attempt, and/or a period of disability as a
result of psychiatric illness within the last 5 years. Patients with psychiatric
illness (other than the prior mentioned conditions) that was well-controlled on
a stable treatment regimen for 212 months prior to randomisation or had not
required medication in the last 12 months may be included

o Malignancy within 5 years prior to screening with the exception of specific

cancers that have been cured by surgical resection (e.g. basal cell skin
cancer). Patients under evaluation for possible malignancy are not eligible

o Significant drug allergy (e.g. anaphylaxis or hepatotoxicity)

Inability to exclude HCC by imaging within 6 months of baseline (including
indeterminate hepatic nodule meeting OPTN Class 5 criteria, defined by
arterial enhancement with washout on portal venous/delayed phase or rate of
growth maximum diameter increase in the absence of ablative therapy by 50%
or more documented on serial MRI or CT obtained <6 months apart)

Infection with HBV or HIV
ECG at screening with clinically significant abnormalities

Prior exposure to SOF or other nucleotide analogue HCV NS5B inhibitor or
any HCV NS5A inhibitor

Use of GM-CSF, epoetin alpha or other haematopoietic stimulating agents
within 3 months of screening

History of clinically significant medical conditions associated with other chronic
liver disease (e.g., hemochromatosis, autoimmune hepatitis, Wilson’s disease,
a-1-antitrypsin deficiency, alcoholic liver disease, non-alcoholic steatohepatitis,
or toxin exposures)

Medical justification for any MELD exception points (such as for HCC, current
hepatopulmonary syndrome, intractable encephalopathy, or any other reason)

Chronic use of systemically administered immunosuppressive agents (e.qg.
prednisone equivalent >10 mg/day)

Infection requiring systemic antibiotics at the time of screening
Active variceal bleeding within 6 months

Company evidence submission for SOF-VEL for treating CHC [ID 921] 157




Trial no. (acronym) GS-US-342-1137 (ASTRAL-4)
CHC GT1-6 with decompensated cirrhosis

e Prior placement of a portosystemic shunt (such as transjugular intrahepatic
portosystemic shunt)

e Laboratory parameters, including:
o Haemoglobin <10 g/dL
o Platelets <30,000/mm?
o ALT, AST, or alkaline phosphatase 210 x ULN
o Sodium <125 mEqg/L
o Total bilirubin >5 mg/dL
o CLcr <50 mL/min

e Participation in a clinical study with an investigational drug or biologic within 1
month prior to screening visit

e Clinically-relevant alcohol or drug abuse within 12 months of screening
e Contraindication to RBV therapy
¢ Use of any prohibited concomitant medications described in Table 12

e Known hypersensitivity to VEL, RBV, SOF, or formulation recipients

ALT, alanine aminotransferase; APRI, ratio index; AST, aspartate aminotransferase; CHC, chronic hepatitis C; CL¢,
creatinine clearance; CPT, Child-Pugh-Turcotte; CT, computed tomography; ECG, electrocardiogram; EOT, end of
treatment; GM-CSF, granulocyte-macrophage colony-stimulating factor; bHbAc, haemoglobin A:¢; HBV, hepatitis B
virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; HIV, human immunodeficiency virus, IFN, interferon;
INR, International Normalised Ratio of prothrombin time; MRI, magnetic resonance imaging; OPTN, Organ
Procurement and Transplantation Network; RBV, ribavirin; RNA, ribonucleic acid; SOF, sofosbuvir; SVR, sustained
virologic response; ULN, upper limit of the normal range; VEL, velpatasvir.

4.11.4 Statistical analysis of the non-randomised and non-controlled evidence
Analysis sets
FAS: Patients who were randomised into the study and received at least one dose of study

drug. Patients were grouped by the treatment group to which they were randomised. The FAS
was the primary analysis set for efficacy analyses.

SAS: Patients who were randomised into the study and received at least one dose of study
drug. Patients were grouped by the treatment group to which they were randomised. The SAS
was the primary analysis set for safety analyses.

Table 47: Summary of statistical analyses

Trial no. GS-US-342-1137 (ASTRAL-4)

(acronym) CHC GT1-6 with decompensated cirrhosis

Hypothesis In the primary efficacy hypothesis, the rate of SVR in each of the three treatment
objective groups was compared with an assumed spontaneous rate of 1%.

Statistical analysis | e SVR rates for each treatment group were compared with the assumed

of primary spontaneous rate using the two-sided exact one-sample binomial test with
endpoint Bonferroni alpha adjustment

¢ Point estimates and two-sided 95% exact Cls based on the Clopper—Pearson
method are provided for SVR rates for the three treatment groups, as well as
according to HCV genotype

e The study was not designed or powered to detect significant differences in rates
of SVR between treatment groups. However, a post-hoc pairwise comparison of
SVR rates among the three treatment groups was performed, for which point
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estimates, corresponding 98.3% Cls, and p values (using the Cochran—Mantel—
Haenszel test) were calculated. The choice of 98.3% Cls, rather than 95%,
reflected the need for three pairwise comparisons

Statistical analysis
of secondary
efficacy endpoints

Proportion of patients with SVR4 and SVR24: SVR4 results were summarised.
SVR24 results are not currently available but will be included in the final CSR

Analyses of changes in CPT and MELD scores from baseline to post-treatment
week 12: proportion of patients with each change from baseline score (-3, -2, -1,
0, 1, etc.) and with no change, increase or decrease. The analysis of change in
the MELD score was also performed separately for patients with a baseline
score of <15 and those with a baseline score of 215

Proportion of patients with HCV RNA <LLOQ by study visit: Two-sided 95%
exact Cl based on the Clopper-Pearson method are provided for the proportion
of patients with HCV RNA <LLOQ at each visit by treatment group, overall and
broken down by HCV genotype. ‘HCV RNA <LLOQ’ was split into two
categories: <LLOQ TND (for patients with target not detected) and <LLOQ
detected (for patients with <LLOQ)

HCV RNA absolute values and change from baseline: Summary statistics are
presented by visit through to EOT overall and broken down by HCV. Imputation
rules (described further in “data management, patient withdrawals” later in this
table) were used to assign HCV RNA values for missing values at a visit that
was preceded and followed by <LLOQ TND and/or <LLOQ detected. Otherwise,
a missing=excluded analysis was performed

Virologic failure: Descriptively summarised as ‘on-treatment virologic failure’ and
‘relapse’. Patients who did not achieve SVR12 and did not meet criteria for
virologic failure were categorised as ‘other’. The denominator for relapse was the
number of patients who had HCV RNA <LLOQ at their last observed on-
treatment HCV RNA measurement; otherwise, the denominator was the number
of patients in the FAS. Virologic outcomes were also provided by cirrhosis status
and prior treatment experience. All virologic failure results were provided for
each treatment group overall and broken down by HCV genotype.

Virologic resistance analysis: Results for the HCV drug resistance-associated
variants at baseline, during study drug dosing, and after study drug dosing were
reported. Results for HCV drug resistance substitutions through post-treatment
week 12 were summarised

ALT normalisation: similar methodology to the analyses of HCV RNA<LLOQ,
using a missing=excluded analysis. Only patients with ALT >ULN range at
baseline were to be included in the analysis

HRQL.: for all HRQL tools, transformed scale scores (0 to 100) and changes from
baseline were calculated. Wilcoxon signed rank test was used to explore within
treatment group changes in status from baseline to each of the time points, and
from EOT to post treatment time points. A Wilcoxon rank sum test was used to
explore differences between treatment groups in change in status from baseline
to each of the post treatment time points. A plot of mean+SD of change from
baseline in summary scores was also presented. P-values should be interpreted
with caution as multiple endpoints are being tested, and the study was not
powered to test these exploratory endpoints

Sample size, power
calculation

A sample size of 75 patients in each treatment group was calculated to provide a
power of 99% to detect an improvement of >40 percentage points in the rate of
SVR over the assumed spontaneous rate of 1%, using the two-sided exact one-
sample binomial test at a significance level of 0.0167.

Data management,
patient

¢ Values for missing data were not imputed for any outcomes except HCV RNA

and post-treatment HRQL data
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withdrawals e For categorical HCV RNA data, if a data point was missing, and was preceded
and followed by values that were a success (<LLOQ TND and/or <LLOQ
detected) then the missing data point was termed a bracketed success;
otherwise the data point was termed a bracketed failure (2LLOQ detected)

¢ Patients with missing data due to premature discontinuation of the study had
missing data imputed up to the time of their last dose (if last dose was on-
treatment). If study day associated with the last dose was =the lower bound of a
visit window, and the value at visit was missing, then the value was imputed. If
the study day associated with the last dose was <the lower bound of the visit
window, then the on-treatment value at that visit remained missing

¢ If HCV RNA data were missed and were not bracketed, the missing data point
was termed a failure (ZLLOQ detected), except for SVR24 which was imputed
according to SVR12 status, due to the high correlation between SVR12 and
SVR24

¢ For continuous HCV RNA efficacy data, missing values in a visit window which
were bracketed by values that were a success (<LLOQ TND or <LLOQ detected)
were set to 1 IU/mL. No other imputations were performed for continuous data

¢ For HRQL data, missing data at on-treatment visits and post-treatment week 4
and week 12 visit were not imputed. The last post-treatment observation carried
forward was used for imputation of missing data at the post-treatment week 24
visit

CHC, chronic hepatitis C; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; CSR, clinical study report; EOT,
end of treatment; FAS, full analysis set; GT, genotype; HCV, hepatitis C virus; HRQL, health-related quality of life; IU,
international unit; LLOQ, lower limit of quantitation; RBV, ribavirin; RNA, ribonucleic acid; SD, standard deviation;
SOF, sofosbuvir; SVR, sustained virologic response; TND, target not detected; VEL, velpatasvir.

4.11.5 Participant flow in the studies

4.11.5.1 Patient disposition (ASTRAL-4)

The CONSORT flow chart for ASTRAL-4 is presented in Figure 12. The primary analyses in
ASTRAL-4 was based on the FAS.

In ASTRAL-4, 438 patients were initially screened. Of these, 268 patients were randomised and
267 received at least one dose of the study drug (FAS); 90 in the SOF/VEL 12 week group, 87
in the SOF/VEL+RBYV 12 week group and 90 in the SOF/VEL 24 week group.

Reasons for premature discontinuations are presented in Table 48.
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Figure 12: Patient disposition in ASTRAL-4

| 438 screened ‘ 170 were not randemized

164 did not meet eligibility criteria
2 withdrew consent
1 adverse event

1 was lost to follow-up

268 randomized 1 other
1 outside visit window

20 randomized to receive 82 randomized to receive sofosbuvir- 80 randomized to receive
sofosbuvir-velpatasvir for 12 wks velpatasvir + ribavirin for 12 wks sofosbuvir-velpatasvir fior 24 whs

—| 1 did not begin treatment ‘

20 began treatment ‘ ‘ &7 began treatment ‘ | 80 began treatment

1 discontinued treatment ) . 8 discontinued treatment
due to adverse event ] 3 discontinued treatment 4 due to adverse event
4 due to adverse event — 1 due to lack of efficacy
1 due to lack of efficacy 1 due to non-adherence

| 8% completed treatment | | B2 completed treatment ‘ | 24 completed treatment |
A i ¥
‘ 90 assessed for eficacy ‘ | 8T assessed for efficacy | | 90 assessed for efficacy |

Table 48: Reasons for premature discontinuation of study treatment in ASTRAL-4 (FAS)

SOF/VEL 12 SOF/VEL+RBV SOF/VEL 24 Total
weeks 12 weeks weeks N=267
N=90 N=87 N=90
Total premature 1(1.2) 5 (5.7%) 6 (6.7) 12 (4.5)
discontinuations, n (%)
Adverse event, n (%) 1(1.2) 4 (4.6) 4 (4.4) 9 (3.4)
Lack of efficacy, n (%) 0 1(1.2) 1(1.1) 2 (0.7)
Non-compliance with study 0 0 1(1.1) 1(0.4)
drug, n (%)

RBYV, ribavirin; SOF, sofosbuvir; VEL, velpatasvir.

4.11.5.2 Baseline characteristics and demographics (ASTRAL-4)
Patient characteristics at baseline for ASTRAL-4 are presented in Table 49.

In ASTRAL-4, demographics and baseline characteristics were generally balanced across both
treatment groups (Table 49). Overall, the majority of patients were male (70%) and white (90%),
with a mean age of 58 years (range: 40—73). Baseline disease characteristics were also
generally balanced across both treatment groups. Overall, 60% of patients had HCV GTl1a,
18% GT1b, 4% GT2, 15% GT3, 3% GT4, and <1% GT6. No patients had HCV GT5.

A total of 6% of patients were black, and 55% were HCV treatment-experienced, with the
majority having been treated with either a PI-based regimen (19%) or | EGcCNGGE
The median baseline CPT score was 8 (range: 5-10), the median baseline MELD score was 10
(range, 6-24), and the median creatinine clearance (estimated glomerular filtration rate) was
84.7 ml per minute (range: 15-198). The majority of patients (95%) had a baseline MELD score
of <15. All patients had CPT class B (CPT score 7-9) cirrhosis at screening; however, 27
patients (10%) had CPT class A (CPT score 5-6) or CPT class C (CPT score 10-15) cirrhosis
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at treatment baseline, which reflects the dynamic changes in cirrhotic status (CPT scoring) in

this population.

Table 49: Characteristics of participants in ASTRAL-4 (FAS)

Characteristic SOF/VEL 12 SOF/VEL+RBV 12 SOF/VEL 24
weeks weeks weeks
N=90 N=87 N=90

Mean age (range), years 58 (42-73) 58 (40-71) 58 (46—72)
Male, n (%) 57 (63) 66 (76) 63 (70)
Mean BMI (range), kg/m2" 31 (17-56) 30 (20-55) 30 (18-50)
Race, n (%)*

White 79 (88) 79 (91) 81 (90)

Black 6 (7) 5 (6) 6 (7)

Asian 3(3) 0 2(2)

Other 2(2) 3(3) 1(2)
HCV genotype

la 50 (56) 54 (62) 55 (61)

1b 18 (20) 14 (16) 16 (18)

2 4 (4) 4 (5) 4 (4)

3 14 (16) 13 (15) 12 (13)

4 4 (4) 2(2) 22

6 0 0 1)
Mean HCV RNAxSD, log10 IU/mL 6.0+£0.5 5.8+0.6 5.9+0.6
HCV RNA=800,000 IU/mL, n (%) 59 (66) 45 (52) 45 (50)
IL28B genotype, n (%)

cc 20 (22) 22 (25) 20 (22)

CT 51 (57) 46 (53) 49 (54)

TT 19 (21) 19 (22) 19 (21)

Missing data 0 0 2(2)
CPT score, n (%)*

<6 3(3) 6 (7) 7(8)

7 36 (40) 23 (26) 21 (23)

8 31 (34) 41 (47) 34 (38)

9 19 (21) 13 (15) 22 (24)

10 1(2) 4 (5) 6 (7)
MELD score, n (%)"

<10 36 (40) 29 (33) 26 (29)

10-15 50 (56) 54 (62) 59 (66)

216 4 (4) 4 (5) 5 (6)
Ascites, n (%)

None 16 (18) 22 (25) 15 (17)

Mild or moderate 72 (80) 61 (70) 74 (82)
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Characteristic SOF/VEL 12 SOF/VEL+RBYV 12 SOF/VEL 24
weeks weeks weeks
N=90 N=87 N=90
Severe 2(2) 4 (5) 1(1)
Mean estimated glomerular filtration
rate (range), ml/min'® 89 (15-169) 90 (50-167) 90 (43-198)
Previous HCV treatment, n (%)
No 32/90 (36) 40/87 (46) 48/90 (53)
Yes 58/90 (64)* 47/87 (54) 42/90 (47)
Type of previous HCV treatment, n/total (%)
Pl+Peg-IFN+RBV 9/58 (16) 12/47 (26) 7142 (17)
Peg-IFN+RBV | | |
Other I | |
Missing data [ ] | [ |

BMI, body mass index; CPT, Child-Pugh-Turcotte; HCV, hepatitis C virus; MELD, Model for End-Stage Liver Disease;
Peg-IFN, pegylated interferon; PI, protease inhibitor; RBV, ribavirin; RNA, ribonucleic acid; SD, standard deviation;

SOF, sofosbuvir; VEL, velpatasvir.

1 BMl is the weight in kg divided by the height squared in metres; f race was self-reported; § CPT score ranges from
5 to 15, with higher scores indicating more advanced liver disease; 1 MELD score ranges from 6 to 40, with higher
scores indicating more advanced disease; Tt the estimated glomerular filtration rate was calculated with the use of
the Cockcroft-Gault equation; £ data regarding previous treatment were missing for one patient.

4.11.6 Quality assessment of the relevant non-randomised and non-controlled
evidence

ASTRAL-4

Study question How is the question addressed in | Grade (yes/no/not

the study? clear/NA)

Was randomisation carried out An interactive web response system | Yes

appropriately? was used

Was the concealment of treatment An interactive web response system | Yes

allocation adequate? was used

Were the groups similar at the outset of the | Demographic and baseline clinical Yes

study in terms of prognostic factors, for characteristics were generally well

example severity of disease? balanced

Were the care providers, participants and Study was open-label. No

outcome assessors blind to treatment SVR is a laboratory value and so

allocation? If any of these people were not | shouldn't be prone to bias

blinded, what might be the likely impact on

the risk of bias (for each outcome)?

Were there any unexpected imbalances in | There were small differences in No

drop-outs between groups? If so, were
they explained or adjusted for?

discontinuation rates between arms
which may have been expected due
to the use of RBV or longer
treatment durations (one, five and
six discontinuations in the SOF/VEL
12 week, SOF/VEL+RBV 12 week
and SOF/VEL 24 week arms,
respectively). Reasons for drop outs
were provided
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ASTRAL-4

Study question How is the question addressed in | Grade (yes/no/not
the study? clear/NA)
Is there any evidence to suggest that the - No
authors measured more outcomes than
they reported?
Did the analysis include an intention-to- Modified ITT was used. The Yes
treat analysis? If so, was this appropriate analyses assessed the patients that
and were appropriate methods used to were randomised and received at
account for missing data? least one dose of study drug (FAS).
Appropriate methods were used to
account for missing data

FAS, full analysis set; ITT, intent-to-treat; RBV, ribavirin; SOF, sofosbuvir; SVR, sustained virologic response; VEL,
velpatasvir.

411.7 Clinical effectiveness results of the relevant non-randomised and non-
controlled evidence (ASTRAL-4)

Primary and secondary efficacy results for ASTRAL-4 are presented in Table 50.

4.11.7.1 Primary efficacy results: SVR12

Among patients in the overall trial population (with GT1, GT2, GT3, GT4, or GT6 HCV infection)
the SVR rate 12 weeks after treatment was 83.3% || |GGz ith SOF/VEL for 12
weeks, 94.3% | I it SOF/VEL+RBYV for 12 weeks, and 85.6% || EGzGzG
I ith SOF/VEL for 24 weeks.

All three treatment groups met the pre-specified primary efficacy endpoint, with SVR12 rates
that were significantly superior to the assumed spontaneous rate of HCV clearance of 1%
(p<0.001 for all three groups).

SVR12 by genotype

Among patients with HCV GT1 (n=207), the SVR12 rate was 88.2% for those who received
SOF/VEL for 12 weeks, 95.6% for those who received SOF/VEL+RBV, and 91.5% for those
who received SOF/VEL for 24 weeks (Table 51).

Among the next largest population of patients by genotype — those with HCV GT3 (n=39) — the
SVR12 rates were 84.6% for SOF/VEL+RBYV for 12 weeks and 50% for both SOF/VEL
monotherapy groups.

All patients with HCV GT2, GT4, or GT6 (n=21) had an SVR12 except for one patient with HCV
GT2 who was randomised to the SOF/VEL 24 week group; this patient died of liver failure after
completing 28 days of treatment.

Post-hoc analysis

Post hoc analyses did not detect any significant differences in SVR12 rates among the three
treatment groups (significance level=0.0167).

e SOF/VEL+RBV 12 weeks versus SOF/VEL 24 weeks: treatment difference 8.7% (98.3%
Cl: -2.2%, 19.6%), p=0.056
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e SOF/VEL 12 weeks versus SOF/VEL 24 weeks: treatment difference -2.2% (98.3% CI: -
15.3%, 10.9%), p=0.68

e SOF/VEL 12 weeks versus SOF/VEL+RBV 12 weeks: treatment difference -10.9% (98.3%
Cl: -22.3%, 0.4%), p=0.022

Table 50: Summary of response during and after treatment in ASTRAL-4 (FAS)

Response SOF/VEL 12 weeks SOF/VEL+RBYV 12 SOF/VEL 24 weeks
N=90 weeks N=90
N=87

HCV RNA<LLOQ

During treatment, n/N (%)"

At week 2 I I I
95% ClI I I I
At week 4 I I I
95% ClI I I I
At week 6 I I I
95% ClI I I I
At week 8 I I I
95% ClI I I I
I
At week 4 (SVR4) I I I
95% ClI I I I
At week 12 (SVR12) 75/90 (83.3) 82/87 (94.3) 77/90 (85.6)
95% ClI I I I
p-value’ <0.001 <0.001 <0.001
Outcome for patients without SVR12, n/N (%)
Total 15/90 (16.7) 4/87 (4.6) 13/90 (14.4)
Overall virologic failure 11/90 (12.2) 3/87 (3.4) 8/90 (8.9)
Relapse® 11/90 (12.2) 2/85 (2.4) 7/88 (8.0)
On-treatment failure 0 1/87 (1.1) 1/90 (1.1)
Other" 4/90 (4.4) 2/87 (2.3) 5/90 (5.6)

Cl, confidence interval; HCV, hepatitis C virus; LLOQ, lower limit of quantitation; RBV, ribavirin; RNA, ribonucleic
acid; SOF, sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.
LLOQ=15 IU/mL.

; ¥ compared with pre-specified rate of
spontaneous clearance of 1%; § Denominator for relapse is the number of patients who had HCV RNA <LLOQ on
their last observed on-treatment HCV RNA measurement; { patients who did not achieve SVR12 and did not meet
virologic failure criteria.
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Table 51: Summary of SVR12 rates by HCV genotype in ASTRAL-4 (FAS)

Response SOF/VEL 12 weeks SOF/VEL+RBV 12 SOF/VEL 24 weeks
N=90 weeks N=90
N=87
HCV RNA<LLOQ at week 12 post-treatment (SVR12)
GT1
n/N (%) 60/68 (88.2) 65/68 (95.6) 65/71 (91.5)
95% Cl I I I
GTla
n/N (%) 44/50 (88.0) 51/54 (94.4) 51/55 (92.7)
95% Cl I | I
GT1b
n/N (%) 16/18 (88.9) 14/14 (100.0) 14/16 (87.5)
95% Cl I I I
GT2
n/N (%) 4/4 (100.0) 4/4 (100.0) 3/4 (75.0)
95% Cl I I I
GT3
n/IN (%) 7/14 (50.0) 11/13 (84.6) 6/12 (50.0)
95% ClI I I I
GT4
n/N (%) 4/4 (100.0) 2/2 (100.0) 2/2 (100.0)
95% ClI I I I
GT6
n/N (%) 0 0 1/1 (100.0)
95% ClI - - ]

Cl, confidence interval; HCV, hepatitis C virus; LLOQ, lower limit of quantitation; RBV, ribavirin; RNA, ribonucleic

acid; SOF, sofosbuvir; SVR, sustained virologic response; VEL, velpatasvir.
LLOQ=15 IU/mL.

4.11.7.2 Secondary efficacy outcomes

Proportion of patients with SVR at 4 and 24 weeks

Analysis of SVR24 rates is planned but are not currently available in the interim clinical study
report (CSR).

Proportion of patients with HCV RNA <LLOQ on treatment

A summary of the proportion of patients with HCV RNA <LLOQ on treatment at weeks 2, 4, 6,
and 8 for the overall trial population (all genotypes) is presented in Table 28. There |l
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HCV change from baseline

Proportion of patients with virologic failure

Among the 267 patients who received at least one dose of study treatment across the three
treatment groups, 22 (8.2%) experienced virologic failure; 20 relapsed and two had on-
treatment virologic breakthrough (both with HCV GT3 infection) (Table 28).

e SOF/VEL 12 weeks: 11/90 (12.2%) with relapse

o SOF/VEL+RBV 12 weeks: 2/85 (2.4%) with relapse, 1/87 (1.1%) with on-treatment
breakthrough

o SOF/VEL 24 weeks: 7/88 (8.0%) with relapse, 1/90 (1.1%) with on-treatment
breakthrough

Eleven additional patients were classified as not having achieved SVR12:

e SOF/VEL 12 weeks: 3/90 (3.3%) died, 1/90 (1.1%) was lost to follow up
e SOF/VEL+RBYV 12 weeks: 2/87 (2.3%) died
e SOF/VEL 24 weeks: 2/90 (2.2%) died, 3/90 (3.3%) were lost to follow up

Development of resistance

In this study, 255 patients had pre-treatment NS5A sequencing data available. Of these
patients, 72 (28.2%) had pre-treatment NS5A resistance-associated variants and 64 (89%)
achieved SVR12. By comparison, 169 of 183 patients (92.3%) who did not have pre-treatment
NS5A resistance-associated variants achieved SVR12.

Among patients with HCV GT1 in the SOF/VEL+RBV 12 week group, the SVR12 rate in those
with NS5A resistance-associated variants was 100%, and the rate without such variants was
98%. Among patients with HCV GT1 in both SOF/VEL groups who had pre-treatment
resistance-associated variants, the SVR12 rate was 80% in the 12-week treatment group and
90% in the 24-week group; among those who did not have resistance-associated variants, the
rates were 96% and 98%, respectively. Analysis in the next largest group, by genotype (CHC
GT3) was limited by the small number (n=6) with resistance-associated variants.

The majority of patients who had virologic failure had NS5A resistance-associated variants at
the time of failure; NS5B resistance-associated variants were less common and typically
observed at low levels.

Of 251 patients for whom pre-treatment NS5B deep-sequencing data were available, eight had
pre-treatment resistance-associated variants. All eight patients achieved SVR12.
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Changes in liver function: CPT and MELD scores

CPT and MELD scores were available at post-treatment week 12 for 250 out of 267 patients. Of
these:

o 117 (47%) had an improvement in their CPT score versus baseline
e 106 (42%) had no change
e 27 (11%) had a worsening in the CPT score (Figure 13)

Of the 250 patients with post-treatment MELD scores, 223 patients had a baseline score <15
and 27 had a baseline score 215 (representing more advanced liver disease). Of those with
baseline score <15 (Figure 14, panel A):

e 114 (51%) had an improved MELD score
o 49 (22%) had no change
e 60 (27%) had a worsening in the MELD score

Of those with a baseline MELD score of 215 (Figure 14, panel B):

e 22 (81%) had an improved MELD score
e 3 (11%) had no change
o 2 (7%) had a worsening in the MELD score

Figure 13: Change in CPT score from baseline to post-treatment week 12

47% Better 11% Worse
60
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42
= 404
=
= 32
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10- 8
=] =] 2 - 2 =] =1
0 | | | | |
-5 -4 -3 -2 -1 1] 1 2 4 5
Change in CPT Score
No. of Patients 1 1 5 31 79 106 21 4 1 1

CPT scores range from 5 to 15, with higher values indicating more advanced liver disease. Data was combined for all
three treatment groups. Seventeen patients who did not undergo CPT or MELD assessments at post-treatment week
12 were excluded from the analysis. Percentages may not sum to totals in subgroups because of rounding.

Company evidence submission for SOF-VEL for treating CHC [ID 921] 168



Figure 14: Change in MELD score from baseline to post-treatment week 12 for patients with
baseline score <15 and 215
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MELD scores range from 6 to 40, with higher values indicating more advanced liver disease. Data was combined for
all three treatment groups. Baseline MELD score was <15 for 223 patients 215 for 27 patients. Columns indicate the
percentage of patients categorised according to the extent of change from baseline. Seventeen patients who did not

undergo CPT or MELD assessments at post-treatment week 12 were excluded from the analysis. Percentages may
not sum to totals in subgroups because of rounding.
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411.7.3 Other outcomes of interest

ALT normalisation

HRQL

Four HRQL questionnaires were used — SF-36, CLDQ-HCV, FACIT-F, and WPAI: Hep C —to
assess the effect of treatment on patient-reported outcomes. At the time of post-treatment
guestionnaire completion, patients were unaware of whether they had achieved SVR or not.
These HRQL results should be interpreted with caution as multiple endpoints were tested and
the study was not powered to test these exploratory endpoints.

Overall, results from the SF-36, CLDQ-HCV, FACIT-F, and WPAI: Hep C quality of life
guestionnaires generally indicated that there were no on-treatment decrements in HRQL in
patients in either SOF/VEL group (12 or 24 weeks treatment). In the SOF/VEL+RBYV 12 week
group, on-treatment decreases (worsening) from baseline were generally observed in 4 of 8
domain scores of the SF-36 (domains of vitality, social functioning, role emotional, and mental
health) and the mental component score. Both increases (improvement) and decreases
(worsening) from baseline were observed for the domains of physical functioning, role physical,
and bodily pain. The mean scores for most scales improved from EOT to post-treatment week
4 and 12 weeks.

Conclusion (ASTRAL-4)

e SOF/VEL+/-RBV for 12 weeks and SOF/VEL for 24 weeks resulted in high SVR12 rates in
adult patients with chronic HCV infection and decompensated cirrhosis (CPT class B)

The SVR12 rate was highest with SOF/VEL+RBYV for 12 weeks (licensed regimen in

decompensated patients): 94.3% [ EGTcKNKNGNGNG

SVR12 rates were high irrespective of HCV genotype (SOF/VEL+RBV 12 weeks: GT1,
95.6%; GT2, 100.0%; GT3, 84.6%; GT4, 100%). Rates in GT2 and GT4 are limited by small
patient numbers
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411.8 Additional data - ASTRAL-5

ASTRAL-5 is an ongoing, open-label, single-arm, multicentre, Phase Il study evaluating the
safety and efficacy of SOF/VEL in patients co-infected with HCV and HIV-1. Preliminary results
for this study were presented at EASL 2016 in April 2016 (158) and are provided here.

Patients were eligible if they were co-infected with HIV and HCV, had HCV GT1-6, were
treatment-naive or experienced, and were on stable ART for 28 weeks with CD4 cell count 2100
cells/mm? and had HIV RNA <50 copies/mL. Up to 30% of patients could have compensated
cirrhosis. Eligible ARTs were non-nucleoside reverse-transcriptase inhibitors, integrase
inhibitors, and PI regimens combined with a backbone of either tenofovir disoproxil
fumarate/emtricitabine or abacavir/lamivudine. All patients (n=106) were treated with SOF/VEL

and baseline characteristics are presented in Table 52.

Table 52: Characteristics of participants in ASTRAL-5

Characteristic

SOF/VEL (n=106)

Age, mean years (range) 54 (25-72)
Male, n (%) 91 (86)
Black, n (%) 48 (45)
BMI, mean kg/m? (range) 27 (19-43)
Cirrhosis, n (%) 19 (18)
Treatment experienced, n (%) 31 (29)
IL28B CC, n (%) 24 (23)
HCV RNA, mean log, IU/mL (range) 6.3 (5.0-7.4)
HCV genotype

la 66 (62)

1b 12 (11)

2 11 (10)

3 12 (11)

4 5 (5)

CD4 cell count, mean cells/pL (range)

598 (183-1,513)

NRTI backbone

TDF-based with boosted agent (RTV or COBI) 56 (53)
TDF-based without boosted agent 35 (33)
ABC/3TC-based 15 (14)
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Characteristic SOF/VEL (n=106)

ART use at baseline

PI (DRV, LPV or ATV) 50 (47)
NNRTI (RPV) 13 (12)
Integrase inhibitor (RAL or EVG) 36 (34)
Other (>1 of the above classes) 7(7)

3TC, lamivudine; ABC, abacavir; ART, antiretroviral therapy; ATV, atazanavir; BMI, body mass index; COBI,
cobicistat; DRV, darunavir; EVG, elvitegravir; HCV, hepatitis C virus; LPV, lopinavir; NRTI, nucleoside-analog
reverse-transcriptase inhibitor; NNRTI, non-nucleoside reverse-transcriptase inhibitor; PI, protease inhibitor; RAL,
raltegravir; RNA, ribonucleic acid; RPV, rilpivirine; RTV, ritonavir; SOF, sofosbuvir; TDF, tenofovir disoproxil fumarate;
VEL, velpatasvir.

Preliminary results for ASTRAL-5 show that 95% of patients achieved both SVR4 (101 of 106)
and SVR12 (99 of 104). Of the five patients who did not achieve SVR12, two relapsed, two were
lost to follow-up, and one withdrew consent. Results for SVR12 when stratified by subgroup
were as follows:

e Genotype:
o GT1la, 95% (62/65);
o GT1b, 92% (11/12);
o GT2,100% (11/11);
o GT3,92% (11/12);
o GT4, 100% (4/4).
e Cirrhosis status:
o Without cirrhosis, 94% (80/85);
o With cirrhosis, 100% (19/19).
e Treatment history:
o Treatment-naive, 93% (71/75);
o Treatment-experienced, 97% (28/29).

Treatment with SOF/VEL for 12 weeks was safe and well tolerated with ART, including TDF-
based with boosted regimens, and resulted in an overall SVR12 rate of 95%. The presence of
NS5A RAVs did not impact SVR12. This preliminary data shows that SOF/VEL for 12 weeks
provides a simple, safe, and highly effective treatment for patients co-infected with HIV-1 and
HCV.
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412 Adverse reactions

4.12.1 Studies reported in section 4.2

Safety evidence for SOF/VEL in support of this technology appraisal is drawn from the four
ASTRAL trials, the methodologies for which have been described previously in Section 4.3
(ASTRAL-1, -2 and -3) and Section 4.10.9.1 (ASTRAL-4). These four studies form the basis of
the safety assessment submitted to the EMA for marketing authorisation and subsequently
presented in the draft SmPC (SmPC section 4.8).

4.12.1.1 ASTRAL-3

In ASTRAL-3, a lower percentage of patients in the SOF/VEL 12 week group experienced any
AE (n=245; 88%) compared with SOF+RBYV for 24 weeks (n=260; 95%), predominately due to a
higher percentage of AEs known to be associated with RBV: fatigue (26% vs 38%), insomnia
(11% vs 27%), nausea (17% vs 21%), irritability (8% vs 15%), cough (5% vs 13%), pruritus (3%
vs 13%), and dyspepsia (3% vs 11%) (Table 53).

Treatment-related AEs

SAEs and deaths

SAEs were reported in six (2%) patients in the SOF/VEL group versus 15 (5%) patients in the
SOF+RBV group. No SAEs were reported in more than one patient, || GcNGEG

In total, there were three deaths reported, all of which occurred in the SOF+RBV group (one
due to natural causes, one from gunshot wounds, and one from unknown causes).

Discontinuations

In total, nine patients prematurely discontinued due to study drug, all of which were in the

sor+rav group. I

Other AEs

Among patients in the SOF+RBV group, 10 (4%) had decreased haemoglobin values (<10 g/dL)
versus no patients in the SOF/VEL group. Grade 3 or 4 hyperbilirubinaemia — a known side
effect of treatment with RBV — was seen in three patients receiving treatment with SOF+RBV.
No Grade 3 or 4 elevations in bilirubin were observed in the SOF/VEL group.
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Table 53: ASTRAL-3 adverse events summary

Adverse events, n (%) SOF/VEL 12 week SOF+RBV 24 week Relative risk
(N=277) (N=275) (95% ClI)
>1 AE 245 (88.4) 260 (94.5) 0.94 (0.89, 0.98)
>1 treatment-related AE [ ] [ 0.78 (0.70, 0.88)
Grade 3 or 4 AE [ I 0.52 (0.26, 1.02)
Grade 3 AE [ e 0.60 (0.30, 1.19)
Grade 4 AE | [ 0.14 (0.01, 2.73)
Grade 3/4 AEs in >1 patient
Headache | ] 0.20 (0.01, 4.12)
Abdominal pain [ | e 0.20 (0.01, 4.12)
Anxiety [ | [ 0.20 (0.01, 4.12)
>1 SAE 6 (2.2) 15 (5.5) 0.40 (0.16, 1.01)
>1 treatment-related | e 0.33(0.01, 8.09)
SAE
Deaths 0 3(1.1) 0.14 (0.01, 2.73)
Discontinuation due to 0 9(3.3) 0.05 (0.00, 0.89)
AEs
Common AEs'
Headache 90 (32.5) 89 (32.4) 1.00 (0.79, 1.28)
Fatigue 71 (25.6) 105 (38.2) 0.67 (0.52, 0.86)
Insomnia 31(11.2) 74 (26.9) 0.42 (0.28, 0.61)
Nausea 46 (16.6) 58 (21.1) 0.79 (0.56, 1.12)
Nasopharyngitis 34 (12.3) 33 (12.0) 1.02 (0.65, 1.60)
Irritability 23 (8.3) 40 (14.5) 0.57 (0.35, 0.93)
Cough 14 (5.1) 35 (12.7) 0.40 (0.22, 0.72)
Pruritus 8 (2.9) 35 (12.7) 0.23(0.11, 0.48)
Dyspepsia 9 (3.2) 30 (10.9) 0.30 (0.14, 0.62)
Back pain I ] 1.24 (0.71, 2.18)
Asthenia I e 0.61(0.34, 1.11)
Diarrhoea I e 0.95 (0.52, 1.70)
Dizziness I e 0.71(0.37, 1.35)
Constipation [ ] 0.61 (0.31, 1.20)
Arthralgia ] e 0.45 (0.22, 0.94)
Dyspnoea e ] 0.36 (0.16, 0.80)
Abdominal pain [ e 0.52 (0.25, 1.10)
Muscle spasms I ] 0.81 (0.40, 1.64)
Rash I e 1.06 (0.52, 2.16)
Anxiety ] e 0.33(0.14, 0.77)

Company evidence submission for SOF-VEL for treating CHC [ID 921]

174




Adverse events, n (%) SOF/VEL 12 week SOF+RBV 24 week Relative risk
(N=277) (N=275) (95% CI)

Vomiting [ ] [ 0.40 (0.18, 0.89)
Dry skin [ ] [ 0.08 (0.02, 0.33)
Anaemia I [ 0.04 (0.01, 0.30)
Myalgia I [ 0.66 (0.30, 1.45)
Sleep disorder I [ 0.60 (0.27, 1.34)
Dyspnoea exertional e [ 0.15 (0.04, 0.50)
Decreased appetite [ [ 0.57 (0.24, 1.33)
Disturbance in e [ 0.50 (0.20, 1.21)
attention

Pyrexia I ] 0.28 (0.09, 0.85)

AE, adverse event; Cl, confidence interval; SAE, serious adverse event.
tCommon AEs were those that occurred in 25% of patients in any treatment group.

412.1.2 ASTRAL-2

In ASTRAL-2, a smaller percentage of patients in the SOF/VEL 12 week group experienced any
AE compared with the SOF+RBV 12 week group (69% vs 77%, respectively). This was largely
due to higher rates of AEs typically associated with RBV such as fatigue (15% vs 36%),
headache (18% vs 22%), nausea (10% vs 14%) and insomnia (4% vs 14%) (Table 54).

AE severity

Treatment-related AEs

SAEs and deaths
SAEs were reported in two (1.5%) patients in each group, respectively. No SAEs were reported
in more than one patien

There were two deaths reported, both in the SOF/VEL group, during the post-treatment follow-
up (one due to cardiac arrest and one due to complications related to metastatic lung cancer).

Discontinuations

One patient prematurely discontinued study drug due to an AE in the SOF/VEL group (difficulty
concentrating, headache and anxiet
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Other AEs

Among patients in the SOF+RBV group, six (5%) had decreased haemoglobin values

(<10 g/dL) versus no patients in the SOF/VEL group. Grade 3 hyperbilirubinaemia — a known
side effect of treatment with RBV — was seen in three patients receiving SOF+RBV. No Grade 3
or 4 elevations in bilirubin were observed in the SOF/VEL group.

Table 54: ASTRAL-2 adverse events summary

Adverse events, n (%) SOF/VEL 12 week SOF+RBV 12 week Relative risk
(N=134) (N=132) (95% CI)

>1 AE 92 (68.7) 101 (76.5) 0.90 (0.77, 1.04)

>1 treatment-related AE [ ] [ 0.59 (0.45, 0.78)

Grade 3 or 4 AE I I 0.99 (0.20, 4.79)

Grade 3 AE ] [ 0.99 (0.20, 4.79)

Grade 4 AE [ | [ | -

Grade 3/4 AEs in >1 patient
Anxiety ] [ | 4.93 (0.24, 101.64)

>1 SAE 2 (1.5) 2 (1.5) 0.99 (0.14, 6.89)

>1 treatment-related [ | [ | -

SAE

Deaths 2 (1.5) 0 4.93 (0.24, 101.64)

Discontinuation due to 1(0.7) 0 2.96 (0.12, 71.91)

AEs

Common AEs'
Fatigue 20 (14.9) 47 (35.6) 0.42 (0.26, 0.67)
Headache 24 (17.9) 29 (22.0) 0.82 (0.50, 1.32)
Nausea 14 (10.4) 19 (14.4) 0.73 (0.38, 1.39)
Insomnia 6 (4.5) 18 (13.6) 0.33 (0.13, 0.80)
Anxiety ] e 0.99 (0.38, 2.55)
Arthralgia I [ 0.74 (0.26, 2.07)
Irritability 4 (3.0) 9 (6.8) 0.44 (0.14, 1.39)
Pruritus 6 (4.5) 7 (5.3) 0.84 (0.29, 2.45)
Upper respiratory tract I e 1.58 (0.53, 4.69)
infection
Vomiting [ [ 0.62 (0.21, 1.83)
Abdominal pain ] e 0.70 (0.23, 2.16)
Sinusitis [ [ 1.38 (0.45, 4.24)
Dizziness ] e 0.37 (0.10, 1.36)
Nasopharyngitis 8 (6.0) 2(1.5) 3.94 (0.85, 18.21)
Back pain e e 0.28 (0.06, 1.33)
Rash ] [ 0.28 (0.06, 1.33)
Anaemia | e 0.06 (0.00, 0.99)
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AE, adverse event; Cl, confidence interval; SAE, serious adverse event.
TCommon AEs were those that occurred in 25% of patients in any treatment group.

412.1.3 ASTRAL-1

Overall, SOF/VEL for 12 weeks was well tolerated with patients experiencing similar type,
incidence, and severity of AEs as patients in the placebo 12 week group.

Incidence rates in the SOF/VEL and placebo groups of any AE (485 [78%] vs 89 [77%] patients,
respectively), and of the most common individual AEs, were generally comparable (Table 55).
The most common AEs were headache, fatigue, nausea and nasopharyngitis.

Treatment-related AEs

SAEs and deaths

SAEs were reported in 15 (2%) patients in the SOF/VEL group. There were no SAEs in the

placebo group. No SAEs were reported in more than one patient, || GcNEGNGEGE

One patient in the SOF/VEL group died eight days after the end of treatment (cause of death
was not determined).

Discontinuations

One (<1%) patient in the SOF/VEL group discontinued treatment prematurely because of an AE
(anxiety attack). In the placebo group, two (2%) patients discontinued treatment because of an
elevated aminotransferase level, a pre-specified criterion for discontinuation.

Other AEs

Among patients in the SOF/VEL group, two (<1%) had decreased haemoglobin values
(<10 g/dL) versus no patients in the placebo group.

Table 55: ASTRAL-1 adverse events summary

Adverse events, n (%) SOF/VEL 12 week Placebo Relative risk
(N=624) (N=116) (95% CI)

>1 AE 485 (77.7) 89 (76.7) 1.01 (0.91, 1.13)

>1 treatment-related AE I ] 1.09 (0.88, 1.35)

Grade 3 or 4 AE ] [ 3.35 (0.45, 24.82)
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Adverse events, n (%) SOF/VEL 12 week Placebo Relative risk
(N=624) (N=116) (95% ClI)

Grade 3 AE I e 2.97 (0.40, 22.21)

Grade 4 AE e | 0.94 (0.05, 19.37)

Grade 3/4 AEs in >1 patient
Headache e 1.31 (0.07, 25.20)

=1 SAE 15 (2.4) 0 5.80 (0.35, 96.32)

>1 treatment-related [ | | -

SAE

Deaths 1(0.2) 0 0.56 (0.02, 13.70)

Discontinuation due to 1(0.2) 2.7 0.09 (0.01, 1.02)

AEs

Common AEs'
Headache 182 (29.2) 33 (28.4) 1.03 (0.75, 1.40)
Fatigue 126 (20.2) 23 (19.8) 1.02 (0.68, 1.52)
Nasopharyngitis 79 (12.7) 12 (10.3) 1.22 (0.69, 2.17)
Nausea 75 (12.0) 13 (11.2) 1.07 (0.62, 1.87)
Insomnia 50 (8.0) 11 (9.5) 0.84 (0.45, 1.57)
Diarrhoea 48 (7.7) 8 (6.9) 1.12 (0.54, 2.30)
Asthenia 41 (6.6) 9(7.8) 0.85 (0.42, 1.69)
Arthralgia 40 (6.4) 9(7.8) 0.83 (0.41, 1.66)
Cough 39 (6.3) 4(3.4) 1.81 (0.66, 4.98)
Back pain 29 (4.6) 11 (9.5) 0.49 (0.25, 0.95)
Myalgia 25 (4.0) 6 (5.2) 0.77 (0.32, 1.85)

AE, adverse event; Cl, confidence interval; SAE, serious adverse event.
TCommon AEs were those that occurred in 25% of patients in any treatment group.

41214 ASTRAL-4

In ASTRAL-4, a lower percentage of patients in the SOF/VEL groups experienced any AE
(n=73, 81% for both the 12 and 24 week groups) compared with the SOF/VEL+RBYV group
(n=79, 91%). Of the most common AEs fewer patients in the SOF/VEL 12 and 24 week groups
compared with the SOF/VEL+RBYV group experienced fatigue (26% and 23% vs 39%), anaemia
(4% and 3% vs 31%), diarrhoea (7% and 8% vs 21%), insomnia (10% and 10% vs 14%)),
muscle spasm (3% and 4% vs 11%), dyspnoea (4% and 2% vs 10%) and cough (2% and 0 vs
10%) (Table 56).

AE severity
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Treatment-related AEs

SAEs and deaths

The incidence of SAEs was similar between the treatment groups, with 17 (19%) and 16 (18%)
patients experiencing any SAE in the SOF/VEL 12 and 24 week groups, compared with 14
(16%) patients in the SOF/VEL+RBYV group. The most common SAEs were hepatic
encephalopathy and sepsis with each event occurring in five patients across the three treatment
groups.

Nine deaths occurred during the study, three in each treatment group. None of the deaths were
considered to be treatment-related. Complications of end-stage liver disease were the most
common cause of death.

Discontinuations

One (<1%) patient in the SOF/VEL 12 week group discontinued treatment prematurely,
compared with four (5%) and four (4%) patients in the SOF/VEL+RBYV and SOF/VEL 24 week
groups.

No AE that led to discontinuation of a study drug was reported in more than one patient.

Other AEs

Decreased haemoglobin values (<10 g/dL) were observed in seven (8%) and eight (9%)
patients in the SOF/VEL 12 and 24 week groups, respectively, compared with 20 (23%) patients
in the SOF/VEL+RBV group.

Table 56: ASTRAL-4 adverse events summary

Adverse events, n SOF/VEL SOF/VEL+RBV SOF/VEL Relative risk Relative risk
(%) 12 week 12 week 24 week (SOF/VEL+RBV vs (SOF/VEL+RBV vs
(N=90) (N=87) (N=90) SOF/VEL 12) SOF/VEL 24)
(95% ClI) (95% Cl)

>1 AE 73 (81.1) 79 (90.8) 73 (81.1) 1.12 (0.99, 1.26) 1.12 (0.99, 1.26)
21 treatment- [ [ [ 1.38 (1.07, 1.77) 1.83 (1.35, 2.46)
related AE
Grade 3 or 4 AE [ ] [ ] [ ] 0.71 (0.35, 1.44) 0.67 (0.33, 1.35)
Grade 3 AE [ [ [ 0.74 (0.35, 1.57) 0.69 (0.33, 1.45)
Grade 4 AE [ [ ] [ ] 0.52 (0.05, 5.60) 0.52 (0.05, 5.60)
Grade 3/4 AEs in >1 patient

Sepsis e [ [ ] 3.10 (0.33, 29.27) 3.10 (0.33, 29.27)
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Adverse events, n SOF/VEL SOF/VEL+RBV SOF/VEL Relative risk Relative risk
(%) 12 week 12 week 24 week (SOF/VEL+RBYV vs (SOF/VEL+RBYV vs
(N=90) (N=87) (N=90) SOF/VEL 12) SOF/VEL 24)
(95% ClI) (95% ClI)

Gastrointestinal [ | [ | 0.15 (0.01, 2.82) 1.03 (0.02, 51.55)
haemorrhage
Hepatocellular | | [ - 0.15 (0.01, 2.82)
carcinoma
Hyponatraemia e e [ | 2.07 (0.19, 22.41) 5.17 (0.25, 106.19)
Asthenia | e | 5.17 (0.25, 106.19) 5.17 (0.25, 106.19)
Peritonitis [ | [ [ | 5.17 (0.25, 106.19) 5.17 (0.25, 106.19)
bacterial

>1 SAE 17 (18.9) 14 (16.1) 16 (17.8) 0.85 (0.45, 1.62) 0.91 (0.47, 1.74)

21 treatment- [ | [ I 3.10 (0.13, 75.14) 1.03 (0.07, 16.28)

related SAE

Deaths 3(3.3) 3(3.4) 3(3.3) 1.03 (0.21, 4.99) 1.03 (0.21, 4.99)

Discontinuation 1(1.1) 4 (4.6) 4(4.4) 4.14 (0.47, 36.29) 1.03 (0.27, 4.01)

due to AEs

Common AEsT
Fatigue 23 (25.6) 34 (39.1) 21 (23.3) 1.53 (0.99, 2.37) 1.67 (1.06, 2.65)
Nausea 22 (24.4) 22 (25.3) 18 (20.0) 1.03 (0.62, 1.73) 1.26 (0.73, 2.19)
Headache 23 (25.6) 18 (20.7) 17 (18.9) 0.81 (0.47, 1.39) 1.10 (0.60, 1.98)
Anaemia 4 (4.4) 27 (31.0) 3(3.3) 6.98 (2.55, 19.13) 9.31 (2.93, 29.58)
Diarrhoea 6 (6.7) 18 (20.7) 7(7.8) 3.10 (1.29, 7.45) 2.66 (1.17, 6.05)
Insomnia 9 (10.0) 12 (13.8) 9 (10.0) 1.38(0.61, 3.11) 1.38(0.61, 3.11)
Pruritus 10 (11.1) 4 (4.6) 4 (4.4) 0.41 (0.13, 1.27) 1.03 (0.27, 4.01)
Muscle spasms 3(3.3) 10 (11.5) 4 (4.4) 3.45 (0.98, 12.11) 2.59 (0.84, 7.94)
Dyspnoea 4 (4.4) 9 (10.3) 2(2.2) 2.33(0.74, 7.28) 4.66 (1.03, 20.94)
Cough 2(2.2) 9 (10.3) 0 4.66 (1.03, 20.94) 19.65 (1.16, 332.52)

AE, adverse event; Cl, confidence interval; SAE, serious adverse event.
TCommon AEs were those that occurred in 210% of patients in any treatment group.

4.12.2
Not applicable.

4.12.3

Patients with or without compensated cirrhosis

Additional studies

Safety overview

The safety assessment of SOF/VEL provided to the EMA for marketing authorisation and

presented in the draft SmPC was based on data pooled from ASTRAL-1, -2 and -3 from

patients with HCV GT1-6 infection (with or without compensated cirrhosis) which included data

from:

e 1,035 patients who received SOF/VEL for 12 weeks
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e 116 patients who received placebo for 12 weeks
e 132 patients who received SOF+RBV for 12 weeks
e 275 patients who received SOF+RBYV for 24 weeks.

This analysis showed that only 0.2% of patients receiving SOF/VEL for 12 weeks permanently
discontinued treatment due to AEs. No adverse drug reactions specific to SOF/VEL were
identified, with the type, incidence and severity of AEs being comparable to placebo. Across
these three ASTRAL trials, headache, fatigue, nausea and nasopharyngitis were the most
common (incidence = 10%) treatment emergent AEs reported in patients treated with SOF/VEL
for 12 weeks.

AEs were generally mild or moderate in severity with only 3.2% of patients experiencing any
Grade 3 or Grade 4 AE. Headache (0.5%) and anxiety (0.3%) were the only Grade 3 AEs that
occurred in more than two patients. Two patients (0.2%) had Grade 4 AEs (malignant lung
neoplasm and one patient who died in his sleep), both of which were considered unrelated to
study drug.

By comparison Grade 3 AEs occurred at similar rates in the placebo and SOF+RBV 12 week
groups compared with the SOF/VEL 12 week group, while higher rates were observed in the
SOF+RBV 24 week group likely due to cumulative RBV toxicity. There were no Grade 4 events
in the placebo and SOF+RBV 12 week groups, while three patients (1.1%) experienced Grade 4
AEs in the SOF+RBV 24 week group.

Patients with decompensated cirrhosis

In patients with decompensated cirrhosis (CPT class B cirrhosis) no adverse drug reactions
specific to SOF/VEL were identified following treatment with SOF/VEL for 12 weeks (n=90),
SOF/VEL+RBYV for 12 weeks (n=87) or SOF/VEL for 24 weeks (n=90). The AEs observed were
consistent with the expected clinical sequelae of decompensated liver disease, or the known
toxicity profile of RBV for patients receiving SOF/VEL in combination with RBV.

Among the 87 patients who were treated with SOF/VEL+RBYV for 12 weeks, decreases in
haemoglobin to less than 10 mg/dL during treatment were experienced by 23% patients,
respectively. RBV was discontinued in 15% of patients treated with SOF/VEL+RBV for 12
weeks due to AEs.

4.13 Interpretation of clinical effectiveness and safety evidence

4.13.1 Principal (interim) findings from the clinical evidence highlighting the
clinical benefits and harms of the technology

Key efficacy data supporting the use of SOF/VEL for patients with CHC infection of any
genotype (GT1-6) are summarised in Table 57 and described below, with genotype specific
summaries provided later in this section.

Very high cure rates (SVR12) of 89—100% can be achieved in adult patients with CHC GT1-6
infection with SOF/VEL administered as an STR once daily for 12 weeks. In ASTRAL-2 and
ASTRAL-3, SVR12 rates were significantly superior to the active comparator SOF+RBV (12
weeks, ASTRAL-2; 24 weeks, ASTRAL-3). In ASTRAL-1 SVR12 was significantly superior to
the pre-defined performance goal of 85%.
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High cure rates were achieved irrespective of cirrhotic status (without cirrhosis or with
compensated cirrhosis) or prior CHC treatment experience (treatment-naive or treatment-
experienced). These are characteristics which historically have been linked with poor response
to IFN-containing regimens (27), and which, in the current era of DAAs still limit the
effectiveness of some treatment regimens, including SOF+RBV (28).

Furthermore, some patients are ineligible for IFN- or RBV-containing regimens due to
contraindications and intolerance, and while some IFN- and RBV-free regimens — such as
LDV/SOF, SOF+DCV, OBV/PTV/RTVDSV — are recommended by NICE in discrete
populations (see Section 3.3), SOF/VEL provides an IFN-free and RBV-free treatment option
that is highly effective across all genotypes.

In particular, SOF/VEL is a treatment option that fulfils a very significant unmet clinical need for
GT3 patients. This is a difficult-to-treat patient group which accounts for 44% of the CHC
population in England (3), but which remains a clinical challenge despite the recent emergence
of DAAs (28); GT3 infection is associated with significantly higher rates of disease progression
and mortality than other genotypes (6-8). Currently Peg-IFN+RBYV for 24 weeks is
recommended by NICE for GT3 CHC patients, but SVR rates are poor (e.g. 63% in treatment-
naive patients including those with compensated cirrhosis (19)) and treatment with Peg-
IFN+RBYV is associated with significant limitations from a tolerability and monitoring perspective,
that limit its utility in clinical practice (14, 18, 20).

Current NICE-recommended DAAs have varying efficacy in GT3 infection and NICE have
limited their use to specific subgroups, based on prior treatment experience, cirrhotic status and
IFN eligibility (see Section 3.3). SOF+RBV for 24 weeks leads to relatively poor response in
treatment-experienced patients or those who have cirrhosis (63% and 66% respectively,
ASTRAL-3, Section 4.8). SOF+DCYV for 12 weeks is associated with a reasonable SVR rate in
previously treated patients (86% ALLY-3 (150)) but response is still poor among those with
compensated cirrhosis (63% ALLY-3 (150)). The addition of Peg-IFN to SOF+RBYV improves
SVR outcomes (91% in treatment-experienced and 88% in those with cirrhosis) but at the
expense of greater toxic effects and the exclusion of patients who are ineligible for IFN (86). In
this context, the finding that SVR rates are consistently high with SOF/VEL across patient
subgroups, including those with cirrhosis and prior treatment failure, represents an improvement
in outcome over current treatment options, along with a shorter duration of treatment in some
cases and fewer side effects owing to the removal of Peg-IFN and/or RBV from the regimen.

Despite the recent NICE appraisals of DAAs, no IFN-free or RBV-free treatment is available and
recommended by NICE for all patients with GT3 CHC who are treatment-naive and without
cirrhosis. Aside from having the potential to fulfil this significant unmet clinical need, the
availability of a pan-genotypic, short duration, IFN- and RBV-free treatment option such as
SOF/VEL creates a realistic opportunity to eliminate the burden of HCV infection in England and
Wales. The value of SOF/VEL to the healthcare system in England and Wales would be even
more pronounced in resource-constrained settings (e.g. prisons) where rapid genotyping of
CHC patients may not be practical or reliably interpreted. For example, in cases where a patient
is infected with two separate genotypes of viruses (mixed populations) or the viral genotype is a
dual recombinant form, with gene portions of two separate genotypes combined within one
virus. As discussed in Section 5.7.1.1, this is of particular clinical relevance in patients with GT2
CHC. Given that SOF/VEL requires no genotyping, it would potentially simplify treatment
choice, enabling CHC treatment to be delivered in a greater number and variety of healthcare
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settings, thereby enabling a greater number of CHC patients to be treated in England and
Wales as compared to historic treatment rates.

For adult patients with more advanced liver disease (decompensated cirrhosis), the addition of
RBV to the SOF/VEL treatment regimen (12 weeks treatment) also enables high cure rates
(SVR12 94%) to be achieved (ASTRAL-4).

Across the ASTRAL RCTs (ASTRAL-1, -2, -3) treatment with SOF/VEL resulted in a rapid and
sustained decline in HCV RNA levels, with >90% of patients achieving a virologic response
below the level of quantification after 4 weeks of treatment. This response negates the need for
on-treatment monitoring of HCV RNA or response-guided therapy for SOF/VEL regimens and is
in contrast to other therapies, such as Peg-IFN and Pl-based regimens.

Of 1,035 patients randomised to and receiving at least one dose of SOF/VEL in ASTRAL-1, -2
and -3 (FAS), 98.1% (1,015) were cured of their CHC, 1.3% (13) experienced virologic relapse
after treatment, none experienced on-treatment failure and 0.7% (7) were lost to follow-up,
discontinued due to AEs or died.

SOF/VEL has a high barrier to the development of treatment-resistant mutations. Deep
sequencing showed that, of the 13 patients experiencing relapse, none had resistance to SOF.
Twelve had NS5A mutations at relapse that could confer resistance to VEL, of which seven had
NS5A mutations at study baselines. However, high SVR12 rates were achieved in the presence
of baseline NS5A resistance-associated variants, observed in between 16% (ASTRAL-3) and
60% (ASTRAL-2) of the overall study populations. Thus, the presence of resistance associated
variants at baseline appears to have poor predictive value for virologic failure when patients are
treated with SOF/VEL.

HRQL questionnaires indicated no on-treatment decrements in HRQL in SOF/VEL treated
patients. Improvements in HRQL were observed for most scales from the end of treatment to
post-treatment week 4 and 12. In ASTRAL-1 improvements were generally significantly better
than placebo (p<0.05).

The safety and tolerability data from ASTRAL-1, -2 and -3 demonstrate that SOF/VEL is well
tolerated; no adverse drug reactions specific to SOF/VEL were identified with the type,
incidence and severity of AEs being comparable to placebo. Similarly in patients with
decompensated cirrhosis (ASTRAL-4) treated with SOF/VEL+RBYV for 12 weeks no adverse
drug reactions to SOF/VEL were identified, while the AEs observed were consistent with the
expected clinical sequelae of decompensated liver disease, or the known toxicity profile of RBV.
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Table 57: Key data supporting licensed treatment regimens for SOF/VEL (+/-RBV) 12-week regimens

Genotype Cirrhotic status Prior treatment +RBV? Study SVR12, n/N (%) Relap(g/e;g, n/N Section
0
GT3 Non-cirrhotic TN - ASTRAL-3 160/163 (98.2) 1/163 (0.6)"
TE - ASTRAL-3 31/34 (91.2) 3/34 (8.8)"
Cirrhotic TN - ASTRAL-3 40/43 (93.0) 3/43 (7.0)"
TE - ASTRAL-3 33/37 (89.2) 4/37 (10.8)"
GT2 Non-cirrhotic TN - ASTRAL-2 99/100 (99.0) 0
TE - ASTRAL-2 15/15 (100.0) 0
TN+TE - ASTRAL-1 93/93 (100.0) 0
Cirrhotic TN - ASTRAL-2 15/15 (100.0) 0
TE - ASTRAL-2 4/4 (100.0) 0
TN+TE - ASTRAL-1 10/10 (100.0) 0
GT1 Non-cirrhotic TN+TE - ASTRAL-1 251/255 (98.4) 1/255 (0.4)
Cirrhotic TN+TE - ASTRAL-1 72173 (98.6) 1/73 (1.4) 4.8.2
GT1la Non-cirrhotic TN+TE - ASTRAL-1 157/161 (97.5) 1/161 (0.6)
Cirrhotic TN+TE - ASTRAL-1 49/49 (100.0) 0
GT1b Non-cirrhotic TN+TE - ASTRAL-1 94/94 (100.0) 0
Cirrhotic TN+TE - ASTRAL-1 23/24 (95.8) 1/24 (4.2)
GT4 Non-cirrhotic TN+TE - ASTRAL-1 89/89 (100.0) 0
Cirrhotic TN+TE - ASTRAL-1 27/27 (100.0) 0
GT5 Non-cirrhotic TN+TE - ASTRAL-1 28/29 (96.6) 0
Cirrhotic TN+TE - ASTRAL-1 5/5 (100.0) 0
GT6 Non-cirrhotic TN+TE - ASTRAL-1 35/35 (100.0) 0
Cirrhotic TN+TE - ASTRAL-1 6/6 (100.0) 0
GT1-6 Decompensated cirrhosis TN+TE +RBV ASTRAL-4 82/87 (94.3) 2187 (2.3) 4.11.7

GT, genotype; RBV, ribavirin; SOF, sofosbuvir; SVR, sustained virologic response; TE, treatment-experienced; TN, treatment-naive; VEL, velpatasvir.
1 Across all ASTRAL trials treatment-experienced patients include those who have failed prior treatment with Peg-IFN+RBV or DAA+Peg-IFN+RBV.
T Relapse rates include all patients in the FAS. These rates may differ on occasions from rates presented in Sections 4.7 and 4.11.7, where the denominator was the number of
patients with virologic response at the end of treatment ; § Reasons for not achieving SVR12 other than relapse include lost to follow-up, treatment discontinuation due to AEs and

death; T Source: Mangia et al AASLD 2015 (159).
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GT3 patients

In ASTRAL-3, SOF/VEL given for 12 weeks to patients with chronic GT3 infection was
superior to SOF+RBYV given for 24 weeks, resulting in an SVR12 of 95.3% (p<0.001)
compared with 80.7%

o SOF+RBYV for 24 weeks represents one of the few NICE-approved treatment options
currently available to patients with chronic GT3 infection (See Section 3.3)

SVR12 rates were consistently high (>89%), irrespective of presence or absence of
cirrhosis, or prior treatment experience:

o Treatment-naive without cirrhosis: 98.2% SOF/VEL versus 91.0% SOF+RBV

o Treatment-naive with cirrhosis: 93.0% SOF/VEL versus 73.3% SOF+RBV

o Treatment-experienced without cirrhosis: 91.2% SOF/VEL versus 71.0% SOF+RBV
o Treatment-experienced with cirrhosis: 89.2% SOF/VEL versus 57.9% SOF+RBV

GT2 patients

In ASTRAL-2, SOF/VEL given for 12 weeks to patients with chronic GT2 infection was
superior to SOF+RBV given for 12 weeks, resulting in an SVR12 of 99.3% (p=0.018)
compared with 93.9%

o SOF+RBYV for 12 weeks is the only NICE-approved IFN-free treatment option currently
available to patients with chronic GT2 infection (See Section 3.3)

SVR12 rates with SOF/VEL 12 weeks were consistently high (299%), irrespective of
presence or absence of cirrhosis, or prior treatment experience

In ASTRAL-1 SVR12 rates for the GT2 subgroup were similarly high (100%) for those
treated with SOF/VEL for 12 weeks

GT1 patients

In ASTRAL-1, SOF/VEL given for 12 weeks resulted in SVR12 rates of 98.1% in patients
with chronic GT1la infection and 99.2% in those with GT1b infection, giving a rate in GT1
overall of 98.5%

Analysis by presence/absence of cirrhosis or by prior treatment experience showed that

response in patients with GT1a or GT1b infection was consistently high (295.8%)

GT4, GT5, GT6 patients

In ASTRAL-1, SOF/VEL given for 12 weeks resulted in SVR12 rates of 100% in patients
with chronic GT4 infection, 97.1% in those with GT5, and 100% in patients with GT6
infection

Responses appeared to be unaffected by presence/absence of cirrhosis or by prior
treatment experience with SVR12 rates being consistently high (>95.8%). Rates in some
GT5 or GT6 subgroups were limited by small numbers of patients (n<10)
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Patients with decompensated cirrhosis

¢ In adult patients with chronic HCV infection and decompensated cirrhosis (CPT class B) a
cure rate of 94.3% was achieved with SOF/VEL+RBYV for 12 weeks (licensed regimen in
decompensated patients)

e SVRI12 rates with SOF/VEL+RBYV 12 weeks were high irrespective of HCV genotype:
GT1, 95.6%; GT2, 100.0%; GT3, 84.6%; GT4, 100%. Rates were limited by small patients
numbers in those with GT3 infection (n=13) and those with GT2 or GT4 infection (n<5).
There were no patients with GT6 infection in the SOF/VEL 12 week group

4.13.2 Strengths and limitations of the clinical evidence base for the
technology

Strengths:

o The efficacy and safety of SOF/VEL regimens — SOF/VEL or SOF/VEL+RBV - at the
SmPC recommended treatment duration of 12 weeks has been assessed in a
comprehensive clinical trial programme, comprising:

o Three pivotal randomised, active- or placebo-controlled, multicentre Phase Il studies,
ASTRAL-1, -2 and -3 in adult patients with CHC GT1-GT6. These studies support the
pangenotypic use of SOF/VEL for 12 weeks in treatment-naive and treatment-
experienced patients, and those without or with compensated cirrhosis.

o One pivotal randomised, multicentre Phase IIl study providing evidence in patients with
decompensated cirrhosis and CHC of any genotype (ASTRAL-4). This study supports
the pangenotypic use of SOF/VEL+RBYV for 12 weeks in those patients with
decompensated cirrhosis.

e ASTRAL-1, ASTRAL-2 and ASTRAL-3 were controlled studies:

o ASTRAL-2 and ASTRAL-3 used an active comparator, SOF+RBV, a licensed and
NICE-recommended treatment option for patients with CHC GT2 (12 weeks duration,
ASTRAL-2) and GT3 (24 weeks duration, ASTRAL-3).

o ASTRAL-1 was placebo controlled, which given the pangenotypic characteristics of the
patient group enrolled was the most appropriate choice. There is currently no single
standard of care that can be used to treat all CHC genotypes over the same treatment
duration. Although SOF+Peg-IFN+RBV has demonstrated SVR in all HCV genotypes
evaluated, the inclusion of Peg-IFN in a comparator regimen would exclude patients
who are ineligible for Peg-IFN due to contraindications or intolerance. In addition, this
regimen is not licensed in patients with GT2. The use of a placebo-controlled design
allowed for an assessment of the contribution of the active drugs — SOF and VEL — to
the safety profile of the active treatment, while the double-blind design reduced the risk
of bias in this assessment.

o All ASTRAL-1 studies were multicentre with recognised clinically valid endpoints;
ASTRAL-1 and ASTRAL-3 both included a high proportion of patients enrolled at UK sites
(ASTRAL-1: n=104 at 11 sites; ASTRAL-3: n=105 at 11 sites).

e The ASTRAL studies provide evidence for a wide range of patient subgroups, including
substantial proportions of patients with characteristics that have historically been
associated with lower rates of response to IFN-based treatment (27) and that reflect
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patient characteristics seen in clinical practice. These include cirrhosis, previous treatment
failure, high baseline HCV viral load, black race, older age, high BMI, CHC GTl1la and a
non-CC IL28B genotype. Subgroup analyses across ASTRAL-1, -2, and -3 showed that
SVR12 rates with SOF/VEL regimens were not substantially affected by any predefined
characteristic.

o All of the ASTRAL studies used SVR12 as the primary endpoint, which is recognised by
regulatory agencies to be the appropriate and clinically endpoint in CHC trials. It is a hard
endpoint, which not only increases confidence in the reported results but also helps to
facilitate unbiased comparisons with other studies, which also use this endpoint.

Limitations:

e ASTRAL-2 and ASTRAL-3 were open-label in design. Using a double-blind design would
have meant increasing the complexity of treatment administration, requiring additional
placebo tablets in both arms of both studies, and thus increasing administration burden. In
ASTRAL-3 it would also have been necessary for patients in the SOF/VEL arm to take a
further 12 weeks of placebo treatment, following the end of SOF/VEL treatment to match
the 24-week duration in the SOF+RBV arm, and maintain blinding. This would have meant
that the timing of the primary outcome measurement — SVR 12 weeks after the end of
treatment — could not have been completed under the same conditions for both treatment
arms, and thus introducing bias.

¢ No UK specific studies have been performed; however, the ASTRAL trials have been
conducted in populations that can be considered as broadly representative of the UK
population. ASTRAL-1 and ASTRAL-3 recruited patients across North America and
Europe, as well as Hong Kong in ASTRAL-1, and Australia and New Zealand in ASTRAL-
3. Both studies recruited more than 100 patients across 11 sites in the UK, accounting for
14% and 19% of the tr