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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, and is responsible for regulating medicines and medical
devices.

The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance), when
necessary.

The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

To report a problem with a medicine or medical device, please see the information on
the TGA website < https://www.tga.gov.au>.

About the Extract from the Clinical Evaluation Report

This document provides a more detailed evaluation of the clinical findings, extracted
from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not
include sections from the CER regarding product documentation or post market
activities.

The words [Information redacted], where they appear in this document, indicate that
confidential information has been deleted.

For the most recent Product Information (PI), please refer to the TGA website <
https://www.tga.gov.au/product-information-pi> .

Copyright

© Commonwealth of Australia 2017

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to <

tga.copyright@tga.gov.au>.
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List of abbreviations

Abbreviation Meaning

3TC lamivudine

Ab antibody

ADME absorption/distribution/metabolism/excretion

AE adverse event

AFP alpha fetoprotein

ALT alanine aminotransferase

ANC absolute neutrophil count

ANOVA analysis of variance

ARV antiretroviral

AST aspartate aminotransferase

ATR Atripla

ATV atazanavir

ATZ atazanavir

ATZ/r atazanavir/ritonavir

AUC area under the concentration/time curve

AUCin¢ area under the plasma concentration versus time curve
extrapolated to infinite time, calculated as AUCo.ast + (Ciast/Az)

AUClast area under the plasma concentration versus time curve from time
zero to the last quantifiable concentration

AUCay area under the plasma concentration versus time curve over the
dosing interval

BA bioavailability

BCRP breast cancer resistance protein

BID twice daily

BLQ below the limit of quantitation

Extract from the Clinical Evaluation Report for Epclusa - Sofosbuvir / Velpatasvir - Gilead Sciences

Pty Ltd - PM-2015-03984-1-2 FINAL 8 November 2017

Page 5 0of 110



Therapeutic Goods Administration

Abbreviation Meaning
BMI body mass index
bpm beats per minute
CatA cathepsin A
CES1 carboxylesterase 1
CI confidence interval
CL clearance
CL/F apparent oral clearance after administration of the drug: CL/F =

Dose/AUCiy;, where “Dose” is the dose of the drug
Clast last observed quantifiable concentration of the drug in serum,
plasma, or PBMCs
CLcr creatinine clearance
CLr renal clearance
CLss/F apparent oral clearance at steady state
Crmax maximum observed concentration of drug in plasma
CMH Cochran-Mantel-Haenszel
COBI cobicistat
CPT Child-Pugh-Turcotte
CPT-A compensated cirrhosis
CPT-B decompensated cirrhosis
CsA cyclosporine (cyclosporin A)
Ctau observed drug concentration at the end of the dosing interval
CTCAE Common Terminology Criteria for Adverse Events
Ctrough trough plasma concentration
Ccv coefficient of variation
CYP cytochrome P450
DAA direct-acting antiviral agent
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Abbreviation Meaning
DBP diastolic blood pressure
DDI drug-drug interaction study
DILI drug induced liver injury
DNA deoxyribonucleic acid
DRM drug related material
DRV darunavir
DRV/r darunavir/ritonavir
DTG dolutegravir
EC50 concentration of a compound inhibiting virus replication by 50%
ECG electrocardiogram
EFV efavirenz
eGFR estimated glomerular filtration rate
Emax maximum effect
EOTR end-of-treatment response
ESRD end stage renal disease
EVG elvitegravir
FAS full analysis set
FDA Food and Drug Administration
FDC fixed dose combination
FSH follicle stimulating hormone
FTC emtricitabine
GCP Good Clinical Practice
GI gastrointestinal
GLSM geometric least-squares means
GM geometric mean
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Abbreviation Meaning
GMR geometric mean ratio
GT1a genotype la
GT1b genotype 1b
GT4 genotype 4
h hour/s
H2RA H2-receptor antagonist
HBsAg hepatitis B surface antigen
HBV hepatitis B virus
HCC hepatocellular carcinoma
HCV hepatitis C virus
HDPE high density polyethylene
HI hepatic impairment
HINT1 histidine triad nucleotide-binding protein 1
HIV human immunodeficiency virus
ICH International Conference on Harmonisation
[EC Independent Ethics Committee
IgG immunoglobulin G
IgM immunoglobulin M
IL28B interleukin 28B
IP-10 interferon gamma-induced protein 10
IRT interactive response technology
ITT intent-to-treat
IU international units
Ka absorption rate constant
LC/MS/MS liquid chromatography-mass spectrometry/mass spectrometry
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Abbreviation Meaning
LCB lower bound of the 95% confidence interval
LCS liquid scintillation counting
LDL low density lipoprotein
LDV ledipasvir
LLN lower limit of normal
LLOD lower limit of detection
LLOQ lower limit of quantitation
LOQ limit of quantification
LPV lopinavir
LS least squares
MedDRA Medical Dictionary for Regulatory Activities
MELD Model for End-stage Liver Disease
MEMS Medication Event Monitoring System
mL millilitre
mRNA messenger RNA
MRP2 multidrug resistance protein 2
ms milliseconds
N number
N/A not applicable
NI nucleoside inhibitor
NIA no information available in evaluation materials
NONMEM non-linear mixed-effects modelling software
NS3 non-structural protein 3
NS4A non-structural protein 4A
NS5A non-structural protein 5A
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Abbreviation Meaning

NS5B non-structural protein 5B

OATP organic anion transporting polypeptide

0] oral contraceptive

0D once daily

PBO placebo

PCS potentially clinically significant

PD pharmacodynamics

PeglFN pegylated interferon

Peg-IFN pegylated interferon

P-gp p-glycoprotein

PK pharmacokinetics

PopPK population PK

PP per protocol

PPI proton pump inhibitor

PT post treatment

PT preferred term

PTM placebo to match

PVF primary virologic failure

QD once daily

QPS Quest Pharmaceutical Services, L.L.C.

QRS electrocardiographic deflection between the beginning of the Q
wave and termination of the S wave, representing time for
ventricular depolarization

QT electrocardiographic interval between the beginning of the Q wave
and termination of the T wave, representing the time for both
ventricular depolarization and repolarization to occur

QTcF QT interval corrected for heart rate using the Fridericia formula
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Abbreviation Meaning
QTcN QT interval corrected for heart rate using population-specific
correction factor
r ritonavir
RAL raltegravir
RAV resistance-associated variants
RBV ribavirin
RNA ribonucleic acid
RPV rilpivirine
RTV ritonavir
RVR rapid virologic response
SAE serious adverse event
SAS safety analysis set
SBP systolic blood pressure
SD standard deviation
SE standard error
SmPC summary of product characteristics
SOC System Organ Class
SOF sofosbuvir (GS-7977)
SOF sofosbuvir/solvaldi/GS-7977 /PSI-7977
SOF/LDV sofosbuvir/lepidasvir FDC
SOF/VEL sofosbuvir/velpatasvir FDC
SSD spray-dried dispersion
SVR sustained virologic response
SVR12 sustained virologic response at 12 weeks following completion of
all treatment
SVR24 sustained virologic response 24 weeks post-dosing
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Abbreviation Meaning
SVR4 sustained virologic response 4 weeks post-dosing
TAF tenofovir alafemamide fumarate
TDF tenofovir disoproxil fumarate
TEAE treatment emergent adverse event
TFV tenofovir
Tlag Lag-time (time delay between drug administration and first

observed concentration above LOQ in plasma)

TN treatment naive

TND target not detected

UGT uridine glucuronosyltransferase

ULN upper limit of normal

URTI upper respiratory tract infections

usS United States

VAS visual analogue scale

Vc volume of distribution in the central compartment

Vc/F apparent volume of distribution in central compartment after oral
dosing

VDV vedroprevir

VEL velpatasvir/GS-5816

Vp volume of distribution in the peripheral compartment

Vp/F apparent volume of distribution in peripheral compartment after

oral dosing

WBC white blood cell
ZDV zidovudine
AQTcF change from pre-dose baseline in QTcF
AAQTc time matched, baseline adjusted, placebo corrected QTc
AAQTCF time matched, baseline adjusted, placebo corrected QTcF QTc QT
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Abbreviation Meaning

interval corrected for heart rate
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1. Introduction

This is a submission to register sofosbuvir and velpatasvir as an oral fixed dose combination
tablet.

1.1. Drug class and therapeutic indication

Sofosbuvir is a nucleotide analogue non-structural protein 5B (NS5B) polymerase inhibitor. The
approved indication is for use in combination with other agents for the treatment of chronic
HCV infection in adults (Sovaldi and Harvoni).

Velpatasvir is a novel pan-genotypic HCV non-structural protein 5A (NS5A) inhibitor for use in
combination with sofosbuvir for the treatment of HCV infection. Gilead does not intend to
develop velpatasvir for use as a single agent tablet.

The proposed indication for the FDC is:

Epclusa (sofosbuvir/velpatasvir fixed dose combination) is indicated for the treatment of
chronic hepatitis C virus (HCV) infection in adults.

1.2. Dosage forms and strengths
The submission proposes registration of the following dosage form and strength:

Epclusa is a fixed dose combination tablet containing sofosbuvir 400 mg and
velpatasvir 100 mg.

1.3. Dosage and administration
One Epclusa tablet should be taken orally, once daily with or without food.

Epclusa should be used in combination with ribavirin (RBV) in patients with decompensated
cirrhosis. The recommended dose of RBV is based on body weight: 1000 mg/day for patients
weighing < 75 kg, and 1200 mg/day for those weighing > 75 kg, divided and given twice daily
with food.

Table 1, below provides the recommended treatment regimen based on patient population.

Table 1: recommended treatment regimen

Patient Population Recommended Treatment Regimen
Patients w]t]mqt cirrhosis and patients with EPCLUSA for 12 weeks
compensated cirrthosis

Patients with decompensated curhosis EPCLUSA + ribavinn® for 12 weeks

3. When adoum:stered with EPCLUGA. the recomumended dose of Rbavimn 15 based on weight: 1000 mg per day for panents
less than 75 kg and 1200 mg for those weighing ar least 75 kg divided and administered rwice daily with food. For ribavirin
dose modifications, refer to the nbavirm product mfonmanon

1.3.1. Children and adolescents up to 18 years of age
No data are available on which to make a dose recommendation for children < 18 years of age.
1.3.2. Elderly

No dose adjustment is warranted for elderly patients.
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1.3.3. Renal impairment

No dose adjustment of Epclusa is required for patients with mild or moderate renal impairment.
The safety and efficacy of Epclusa have not been established in patients with severe renal
impairment (eGFR < 30 mL/min/1.73 m2) or end stage renal disease (ESRD) requiring
haemodialysis.

1.3.4. Hepatic impairment

No dose adjustment of Epclusa is required for patients with mild, moderate, or severe hepatic
impairment (Child-Pugh Class A, B, or C). Safety and efficacy of Epclusa have been established in
patients with decompensated cirrhosis.

2. Clinical rationale

It is estimated that 130 to 210 million people worldwide are infected with HCV with 2 to

4 million new infections reported annually. Approximately 80% of infections are related to

[V drug use, with lesser numbers attributed to sexual transmission, blood transfusions, and
tattoos. Approximately 300,000 Australians were infected with HCV in 2011. Acute infections
become chronic in 70% to 90% of cases and this leads commonly to cirrhosis, chronic liver
failure, hepatocellular carcinoma, liver transplantation and death. After 20 years of infection, 20
to 30% of patients will have progressed to cirrhosis, 5 to 10% will have developed end-stage
liver disease, and 4 to 8% will have died of liver-related causes. HCV has six genotypes (GT) and
multiple subtypes with genotypes 1 to 3 distributed worldwide. Genotypes 1a and 1b account
for 60% of global HCV infections. In Australia, the most common genotypes are 1a and 1b (54%
prevalence) and 3a (37% prevalence). The incidence of HCV GT4 infection is low in the US
(approximately 1%), and in Europe (approximately 5% on average). However, in North Africa
and the Middle East, GT4 infection has a prevalence of approximately 50% (up to 90% in Egypt),
and it is spreading to Europe and the rest of the world through immigration and IV drug use.

Until recently, the standard of care treatment for chronic HCV infection for all genotypes was
the combination of pegylated interferon and ribavirin (peglFN/RBV) for 48 weeks. The
response to this treatment varies according to HCV genotype and host IL28B genotypic
subtypes (CC, CT, and TT). Patients with the IL28B CC genotype are able to mount stronger
immune responses to the HCV virus, and spontaneous viral clearance rates and responsiveness
to antiviral therapy are enhanced. In patients with HCV GT1 infection, sustained viral response
(SVR) rates following peglFN/RBV therapy are only 45% in treatment naive patients, and
significantly lower rates are achieved in prior relapsers and non-responders. Moreover, the side
effect profile of peglFN/RBV is unfavourable with a high incidence of lethargy, fatigue,
depression and anaemia. Recently approved DAA combinations such as Viekira PAK
(paritaprevir, ombitasvir, and dasabuvir) and Technivie (paritaprevir and ombitasvir) achieve
high SVR rates in HCV GT1 and GT4 infections without the adverse events associated with
peglFN. Harvoni (ledipasvir and sofosbuvir) is well tolerated and effective in HCV GT1 infection,
and sofosbuvir with RBV is effective in HCV GT2 and GT3 infections. It is also approved for use
GT4 GT5, or GT6-infected patients who are not suitable for peglFN treatment. In the EU, Harvoni
with RBV for 24 weeks is approved for the treatment of GT1 and GT4 infection in patients with
decompensated cirrhosis, who are either awaiting liver transplantation or during the
post-transplant period. There are no approved treatments for patients with decompensated
cirrhosis in the US.

Velpatasvir is a novel HCV NS5A inhibitor with potent antiviral activity in vitro against GT1 to 6
replicons. Velpatasvir and sofosbuvir have been formulated in a FDC tablet for once daily use. It
is hoped that Epclusa will offer a well-tolerated, once daily, single dose, 12 week treatment for
patients with HCV infection of any genotype, in non-cirrhotic patients and in those with
compensated or decompensated cirrhosis.
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3. Contents of the clinical dossier

3.1. Scope of the clinical dossier

Fifteen clinical pharmacology studies, including 15 that provided pharmacokinetic data and
4 that provided pharmacodynamic data.

Three population pharmacokinetic analyses.

Three pivotal Phase III efficacy/safety studies (GS-US-342-1138, GS-US-342-1139,
GS-US-342-1140)

A pivotal Phase III special population study in patients with decompensated cirrhosis
(GS-US-342-1137).

Two Phase Il dose ranging studies (P7977-0221 and P7977-0422)
Three Phase II studies (GS-US-337-0122, GS-US-342-0102, GS-US-342-0109)

A pooled efficacy and safety analysis of the three pivotal Phase III studies (GS-US-342-1138,
GS-US-342-1139, GS-US-342-1140).

The submission included a clinical overview, summary of clinical efficacy, summary of clinical
safety and literature references.

3.2. Paediatric data

The submission did not include paediatric data.

3.3. Good clinical practice

All clinical studies were performed according to the principles of ICH GCP.

4. Pharmacokinetics

Summaries of the pharmacokinetic studies were provided. Table 2 shows the studies relating to
each pharmacokinetic topic.

Comment: Many of the PK/PD studies that form part of the present submission have been
previously evaluated by the TGA as part of the Category 1 applications for Harvoni
ledipasvir (90 mg)/ sofosbuvir (400 mg) Tablets (PM-2014-00469-1-2) and Sovaldi
sofosbuvir (400 mg) Tablets (PM-2013-01283-1-2). Therefore, the current PK/PD
evaluation will focus on the previously unevaluated studies, in particular those that
examined the proposed FDC, and the evaluator requests that the Delegate please
refer to the appropriate CERs when reviewing the previously submitted data.

Table 2: Submitted pharmacokinetic studies

PK topic Subtopic Study ID &
PKin healthy | PK Single GS-US-342-0104 | Relative BA of FDC tablets relative to free
adults doset combination and the effect of food

Multi-dose GS-US-281-0101 | PKs of escalating single and multiple oral doses
of VEL
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PK topic Subtopic Study ID o
Special Hepatic GS-US-281-0112 | Single dose PKs of VEL in subjects with normal
Populations Impairment hepatic function, moderate and severe hepatic
impairment
Renal GS-US-281-1056 | Single-dose PKs of VEL in subjects with severe
Impairment renal impairment and matched healthy subjects
Mass Balance | Healthy GS-US-281-1055 | Mass balance of VEL using a single dose of
subjects radiolabelled [14C]VEL
PopPK Healthy and 15-0001 to 15- Develop popPK models for VEL, SOF, and GS-
HCV infected | 0003 331007 in healthy and HCV infected subjects
Target HCVinfected | GS-US-281-0102 | PKs following escalating multiple oral doses of
Population§ VEL in subjects infected with HCV
Drug-drug FDC and GS-US-342-1167 | PKs of SOF, its metabolites and VEL upon co-
Interactions ARVs administration with ATR; EFV/FTC/TDF,

Complera, Tivicay, or EVG/COBI/FTC/TAF

GS-US-342-1326

PKs of SOF, its metabolites and VEL upon co-
administration with EVG/COBI/FTC/TDF, DRV +
RTV + FTC/TDF, ATV + RTV + FTC/TDF,
LPV/RTV + FTC/TDF or RAL + FTC/TDF

FDC and PPIs

GS-US-342-1709

PKs of SOF /VEL upon co-administration with a
representative PPI and food

GS-US-342-1346

PKs of SOF/VEL upon co-administration with a
representative H2ZRA or PPL

VEL and GS-US-281-0115 | Effect of VEL on OATP/BCRP and P-gp
OATP/BCRP/ substrates; CYP3A/CYP2C8/P-gp inducers or
P-gp/CYP inhibitors on the PKs of VEL; selective
substrates, OATP1B1/1B3 inhibitors and mixed
inhibitors OATP/P-gp/MRP2 inhibitors on the PK of VEL;

and inducers

and potent selective CYP3A or CYP2C8 inhibitors
on the PK of VEL

VEL and oral | GS-US-281-1058 | Effect of VEL on the PK of a representative

contraceptive hormonal contraceptive medication

VEL and GS-US-281-0119 | PKs of VEL upon co-administration with a

PPI/H2RA representative PPI (omeprazole) or H2ZRA
(famotidine)

SPF and ARVs | P7977-1910 Effect of SOF on the PK parameters of ATV/r,

EFV, TDF, FTC, ZDV, 3TC, DRV/r, or RAL in
healthy HIV/HCV co-infected subjects

* Indicates the primary aim of the study. T Bioequivalence of different formulations. § Subjects who would be
eligible to receive the drug if approved for the proposed indication. Complera - FTC/RPV/TDF; Tivicay - DTG
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None of the pharmacokinetic studies had deficiencies that excluded their results from
consideration.

4.1. Summary of pharmacokinetics

The information in the following summary is derived from conventional pharmacokinetic
studies unless otherwise stated.

4.1.1. Analytical methods
4.1.1.1.  Sofosbuvir

A number of validated methods were used to quantitate levels of SOF and its metabolites in
human plasma. Each method involved protein precipitation extraction from human plasma
followed by liquid chromatography/mass spectrometry/mass spectrometry (LC/MS/MS) with
positive or negative ionisation and had a lower limit of quantification (LLOQ) of 5 ng/mL. The
validation parameters and the studies supported for each of methods were provided.

Two bioanalytical methods were developed and validated to identify GS-9851, GS-566500, and
GS-331007 levels in human urine. Both methods involved protein precipitation extraction from
human urine followed by LC/MS/MS with positive ionisation and had a LLOQ of 10 ng/mL. The
validation parameters and the studies supported for both of the methods were provided.

4.1.1.2. Velpatasvir

Two methods were used to identify VEL concentrations in human plasma. The first method,
involved solid phase extraction of VEL and internal standard GS-620920 (VEL-13C6) from
human plasma followed by LC/MS/MS with positive ionization, whereas, the second method,
involved the liquid-liquid extraction of VEL and its internal standard (VEL-13C6) from human
plasma followed by LC/MS/MS with positive ionisation. The validation parameters and the
studies supported for both of the methods were provided.

A single validated bioanalytical method was developed for the determination of VEL in human
urine. This method involved the liquid-liquid extraction of VEL and its internal standard
(VEL-13C6) from human urine followed by LC/MS/MS with positive ionisation. Bioanalytical
method validation parameters and the studies supported were provided.

4.1.2. Physicochemical characteristics of the active substance
The following information is derived from the sponsor’s summaries in the quality dossier.
4.1.2.1.  Sofosbuvir

Chemical Name: (S)-Isopropyl 2-((S)-(((2R,3R,4R,5R)-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)-4-fluoro-3-hydroxy-4-methyltetrahydrofuran-2-yl)methoxy)-
(phenoxy)phosphorylamino)propanoate.

Molecular Formula: C22H29FN309P
Molecular Weight: 529.45.
CAS registry number: 1190307-88-0

Structural formula: as shown in Figure 1.
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Figure 1: Structural formula of sofosbuvir
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Description: SOF is a white to off-white powder with a solubility of = 2 mg/mL across the pH
range of 2 to 7.7 at 37 °C. The partition coefficient (log P) for SOF is 1.62 and the pKa is 9.3.

0

4.1.2.2. Velpatasvir

Chemical Name: Methyl {(1R)-2-[(2S5,4S)-2-(5-{2-[(2S,5S)-1-{(2S)-2-
[(methoxycarbonyl)amino]-3-methylbutanoyl}-5-methylpyrrolidin-2-yl1]-1,11-
dihydro[2]benzopyrano[4',3":6,7]naphtho[1,2-d]imidazol-9-yl}-1H-imidazol-2-yl)-4-
(methoxymethyl)pyrrolidin-1-yl]-2-oxo-1-phenylethyl}carbamate.

Molecular Formula: C49H54N808

Molecular Weight: 883

CAS registry number: 1377049-84-7

Structural Formula: The structural formula is shown in Figure 2.

Figure 2: Structural formula of Velpatasvir
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Description: VEL is practically insoluble (less than 0.1 mg/mL) above pH 5, slightly soluble (3.6
mg/mL) at pH 2, and soluble (greater than 36 mg/mL) at pH 1.2.

4.1.3. Pharmacokinetics in healthy subjects
4.1.3.1.  Absorption
Sites and mechanisms of absorption

Epclusa is an oral FDC tablet, which contains 400 mg SOF and 100 mg VEL that is to be taken
once daily with or without food. Following a single oral dose of the proposed FDC formulation
for marketing in fasted, healthy subjects the Tmax values (median [Q1, Q3]) for SOF and VEL
occurred at 1 hour (0.50, 1.50) and 3 hours (2.00, 3.00) following dosing, respectively.

4.1.3.2.  Bioavailability
Absolute bioavailability

The absolute bioavailability of Epclusa was not determined; however, the sponsor has provided
a justification for not providing biopharmaceutic studies in regards to the absolute
bioavailability of Epclusa (see below).
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Comment: In the justification for a biowaiver, the sponsor correctly states that “a thorough
characterisation of the absorption, distribution, metabolism, and elimination
(ADME) profiles of SOF and VEL, as single agents or in combination, have been
conducted across the preclinical and clinical development programmes”. The
sponsor also addresses the solubility and lack thereof of the drug substances in
question. In addition as they only propose a single dose strength FDC tablet for
registration, which has been thoroughly tested and found to be safe in the clinical
setting, much of the information normally required for a successful application for a
biowaiver is not necessary in this case. For instance information regarding the
margin between the minimum effective and minimum toxic plasma concentration is
not needed. Therefore the evaluator believes that the biowaiver is justified.

Bioavailability relative to an oral solution or micronised suspension

The bioavailability of Epclusa relative to an oral solution or micronised suspension was not
determined.

Bioequivalence of clinical trial and market formulations
Not applicable.
Bioequivalence of different dosage forms and strengths

A single dose form and strength, which contains SOF (400 mg)/VEL (100 mg) as a FDC tablet, is
proposed for marketing.

Bioequivalence to relevant registered products

Study GS-US-342-0104 evaluated the relative BA of the FDC tablets proposed for marketing
(that is SOF (400 mg)/VEL (100 mg)) relative to the corresponding dose strengths of the
individual tablet formulations in healthy subjects. Plasma exposure to SOF, its metabolites
GS-566500 and GS-331007, and VEL were similar but not bioequivalent following
administration of the proposed FDC compared with the free combination of SOF/VEL. The GLSM
ratios (90% Cls) for the primary PK parameters (AUCiys and Cmax) of SOF were 89.5 (78.8, 101.8)
and 90.0 (74.7, 108.4), respectively, and for VEL were 103.5 (75.7, 141.7) and 103.0 (74.5,
142.4), respectively.

Influence of food

Study GS-US-342-0104 also examined the PK parameters of SOF and VEL following the
administration of SOF/VEL (400 mg/100 mg) under fasting conditions, with a moderate fat
meal or with a high calorie, high fat meal.

Compared to administration under fasted conditions, a moderate fat meal increased the AUCix
of SOF by 1.6 fold, whereas, SOF Cnax was relatively unaffected (that is < 5% change). Similarly, a
high fat meal increased SOF AUCiys by 1.78 fold, whereas, Cnax decreased by approximately 11%.

For the VEL component, compared to administration under fasted conditions, a moderate fat
meal increased VEL AUCinr and Cmax by 1.34 fold and 1.31 fold, respectively, whereas, a high fat
meal increased these values by 1.22 fold and 1.05 fold, respectively.

Comment: Although SOF AUC appeared to decrease significantly in the fed state compared to
the fasted state there appeared to be little change in the AUC of its active metabolite
GS-331007 and the safety profiles of SOF in the presence and absence of food were
almost identical; therefore, food is unlikely to affect the efficacy and safety of SOF.
Similarly, in this study food had little to no effect on the safety profile of VEL when it
was co-administered with SOF. In addition, studies with supratherapeutic doses of
VEL indicate that much higher exposures to VEL can be tolerated with little change
to the safety profile of the drug.
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Overall, these results would suggest that SOF/VEL can be administered without
regard to food.

Dose proportionality

The dose proportionality and bioavailability of SOF during multiple dosing has been reported as
part of a previous submission to the TGA, whereas, Study GS-US-281-0101 examined the PKs of
VEL following single and multiple administrations of a range of VEL doses in healthy subjects.
Following single doses of 5 mg to 450 mg VEL, Tmax ranged from 1.50 hour to 3.25 hours and
VEL exhibited nonlinear PK across the entire dose range with greater than dose proportional
increases in AUC and Cnax from doses of 5 to 50 mg and less than dose proportional increases in
exposure at doses from 50 to 450 mg.

Bioavailability during multiple dosing

As mentioned above, Study GS-US-281-0101 also examined VEL PKs following multiple doses of
5 mg to 450 mg VEL in healthy subjects. Following multiple doses of VEL Tmax ranged from

2.0 hours to 3.0 hours and as for single doses VEL exhibited nonlinear PK across the entire dose
range with greater than dose proportional increases in AUC and Cmax from doses of 5 to 50 mg
and less than dose proportional increases in exposure at doses from 50 to 450 mg. Little to no
accumulation in VEL AUC was identified, for instance following a single dose of 50 mg VEL
AUCiast was 2971 ng.h/mL, whereas, following multiple doses 50 mg VEL AUCa, was

3033 ng.h/mL.

Effect of administration timing
The effect of administration timing has not been examined.
4.1.3.3.  Distribution
Volume of distribution

Two studies (GS-US-281-0112 and GS-US-281-1056) examined the apparent volume of
distribution in healthy subjects and subjects with hepatic or renal impairment. In healthy
subjects, VEL was widely distributed to the tissues as the Vz/F ranged from 521 L to 678 L
across the two studies.

Plasma protein binding

Two in vitro studies, AD-281-2001 and AD-281-2029, identified that VEL was highly bound to
human plasma proteins with less than 0.5% of VEL free. Similarly, the results of studies
GS-US-281-0112 and GS-US-281-1056 also indicated that VEL protein binding was high

(2 99.5%) in healthy human subjects.

Erythrocyte distribution

The mass balance study, GS-US-281-1055 indicated that the whole blood-to-plasma
concentration ratio for VEL through 12 hours ranged from 0.517 to 0.670, indicating that total
radioactivity was excluded from erythrocytes.

Tissue distribution
The apparent volume of distribution of VEL indicates that it is highly distributed to the tissues.
4.1.3.4. Metabolism

The metabolism of SOF has been described in a previous submission to the TGA; therefore, the
following discussion will focus on VEL metabolism. The proposed biotransformation and
excretion pathways for VEL are summarised in Figure 3.
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Figure 3: Proposed major biotransformation and excretion pathways of GS-5816 (VEL) in
humans

}LNH

\/\ O Q 7””
ﬁ? )
\ M19 (O-demethylation)
OH Feces: 3.0%

Unchanged GS-5816
GS-5816

}LNH Fe_ces: 76.6%

Urine: <0.1%
@N\» SOy o
Unidentified

0 ) Metabolites
f % of
/ Accounts for 98.9% of Systemic Exposure Feces:

M7:2.8%
M11:0.5%

}L Urine
NH Each (4) <0.1%

Cj*\/t }IF

M18 (Oxidation)

O Feces: 5.9%

/

Interconversion between enantiomers
Not applicable.
Sites of metabolism and mechanisms / enzyme systems involved

In vitro studies indicated that VEL was slowly metabolised by CYP2B6, CYP2C8 and CYP3A4
(AD-281-2007) and that it was also a substrate for both P-gp and BCRP mediated transport
(AD-281-2041).

Non-renal clearance

Following a single oral dose administration of [14C1 VEL approximately 94% of the radioactive
dose was recovered in the faeces.

4.1.3.5.  Metabolites identified in humans
Active metabolites

The activity of the VEL metabolites identified in the mass balance study is not discussed but due
to the extremely low levels detected in plasma they are unlikely to be pharmacologically active.

Other metabolites
Please see the preceding section of this report entitled active metabolites.
Pharmacokinetics of metabolites

Following administration of the FDC proposed for marketing a moderate or high fat meal
increased the AUCiys of the GS-566500 metabolite of SOF by 1.51 fold and 1.78 fold, respectively,
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compared to when the FDC was administered under fasted conditions. For GS-331007, an
approximately 25% (following a moderate fat meal) to 37% (following a high calorie, high fat
meal) lower Cnax was observed upon SOF/VEL (400 mg/100 mg) administration with food with
no change in AUC. The 90% ClIs of the GLSM ratios for AUC of GS-331007 remained within the
bioequivalence bounds of 80% to 125%. Since the decrease in GS-331007 Crmax was modest and
the AUC parameters met PK equivalence criteria, the effect of food on GS-331007 PK was not
considered clinically significant.

Consequences of genetic polymorphism
Not examined.
4.1.3.6.  Excretion
Routes and mechanisms of excretion

As stated previously, VEL is primarily excreted via the faeces with unchanged VEL as the major
species identified, which accounted for a mean of 76.6% of the administered dose, followed by
one known oxidative metabolite M18 (hydroxy-VEL-1, 5.9%) and one known dealkylated
metabolite M19 (desmethyl-VEL, 3.0%).

Mass balance studies

The mass balance study, GS-US-281-1055, identified two minor VEL metabolites in human
plasma that each represented less than 1% of the total radioactivity administered.

Renal clearance

Renal clearance of VEL was low as approximately 0.4% of the dose administered in the mass
balance study was identified in the urine as either parent drug or metabolites.

4.1.3.7.  Intra- and inter-individual variability of pharmacokinetics

The PopPK analyses (Study Reports 15-0001 to 15-0003) based on the results of 11 clinical
trials, including 4 Phase I, 3 Phase Il and 4 Phase III studies, which examined healthy subjects
and HCV infected subjects, including those with decompensated cirrhosis, indicated that inter-
individual variability on VEL CL/F, Vc/F, peripheral volume (Vp/F) and Ka in fasted subjects
were 50.8%, 68.9%, 50.8% and 54.2%, respectively. The intra-subject variability on VEL PKs
was 56.7%. For SOF PKs, the inter-individual variability on CL, Vc/F and Ka were 48.2%, 94.9%
and 4.6%, respectively. The intra-subject variability on SOF PKs was 119.9% and 108.8% in
healthy volunteers and in patients, respectively.

4.1.4. Pharmacokinetics in the target population
4.1.4.1.  Study GS-US-281-0102

Study GS-US-281-0102 examined the PKs of VEL following escalating single and multiple oral
doses of VEL in 87 subjects infected with HCV. The results indicated that VEL was absorbed
quickly following single and multiple oral doses, with a median Tmax of between 1.50 and

3.0 hours. At the dose proposed for marketing (that is 100 mg) VEL Cmax and AUCins were

372.8 ng/mL and 2727.3 ng.h/mL, respectively. Over the dose range of 25 mg to 150 mg VEL
increases in exposure were near dose proportional, whereas, increases in VEL exposures were
generally greater than dose proportional from 5 mg to 25 mg. Modest accumulation (less than
1.5 fold) was observed following 3 days of dosing, consistent with the median VEL t%ranging
from 14 to 20 hours. The plasma PK of VEL was similar between subjects with genotype 1a, 1b,
2,3,0or 4 HCV.

4.1.4.2. The PopPK analyses

The PopPK analyses also provided estimates of SOF and VEL PKs in healthy subjects and in
patients infected with HCV. The results indicated that following once daily administration of
SOF 400 mg and VEL 100 mg as either, a free combination or FDC, VEL Cnax and AUCins were
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approximately 1.71 fold and 1.59 fold lower in HCV infected subjects than in healthy subjects.
By contrast, SOF Cnax and AUCiys were equivalent in HCV infected and healthy subjects. As in
Study GS-US-281-0102, mean exposure to VEL was similar across HCV genotypes, and HCV
genotype was not identified as a covariate during population PK modelling.

4.1.5. Pharmacokinetics in other special populations
4.1.5.1.  Pharmacokinetics in subjects with impaired hepatic function

The primary objective of Study GS-US-281-0112 was to evaluate the single dose PKs of VEL in
subjects with normal hepatic function, moderate hepatic impairment, and severe hepatic
impairment. VEL AUCixs values in subjects with normal hepatic function, moderate or severe
impairment were relatively similar and ranged from 4104.6 ng.h/mL to 5403.7 ng.h/mL. By
contrast VEL Cnax decreased as impairment increased and was 599.7 ng/mL, 343.8 ng/mL and
268.4 ng/mL, in subjects with normal function, moderate and severe hepatic impairment,
respectively. Median terminal t2 was prolonged for subjects with moderate hepatic impairment
(approximately 23 hours) and severe hepatic impairment (approximately 31 hours) compared
to subjects with normal hepatic function (approximately 18 hours). The results possibly
indicate that although hepatic impairment reduces the bioavailability and systemic clearance of
VEL, there is no change in overall VEL exposure.

4.1.5.2.  Pharmacokinetics in subjects with impaired renal function

Study GS-US-281-1056 evaluated the single dose PKs of VEL (100 mg) in subjects with severe
renal impairment and matched control subjects with normal renal function. The results
indicated that the AUCiyr was approximately 1.5 fold higher in subjects with severe renal
impairment compared to those with normal renal function, whereas, Cmax Was approximately
1.11 fold higher. The sponsor argues that since the exposure of VEL was not significantly altered
by severe renal impairment, evaluation of VEL PK in subjects with mild or moderate renal
impairment was not necessary and was thus not conducted. Based on the results of this study,
VEL dose adjustment is not necessary for subjects with mild, moderate, or severe renal
impairment.

4.1.5.3.  Pharmacokinetics according to age

Age was not identified as a significant covariate for either SOF or VEL exposure in the PopPK
analyses.

4.1.5.4. Pharmacokinetics related to genetic factors
See below.

4.1.5.5.  Pharmacokinetics in other special population / according to other population
characteristic

Covariate analysis performed as part of the PopPK analyses indicated statistically significant
effects of sex, HCV infection, and decompensated cirrhosis on VEL CL/F and Vc/F and food on
VEL Ka, F1 (bioavailability), and lag time. By contrast, race, ethnicity, CLcr, HCV genotype, IL28B
genotype, (compensated) cirrhosis, body weight, BMI, and concomitant medications were not
considered relevant covariates for the population PK of VEL.

For SOF PopPK, covariate analysis indicated statistically significant effects of sex and hepatic
impairment (subjects without cirrhosis and subjects with compensated cirrhosis compared with
subjects with decompensated cirrhosis) on SOF CL/F and Vc/F and food on SOF Ka (Table 3,).
All other covariates tested, including race, ethnicity, CLcr, HCV infection status, HCV genotype,
IL28B genotype, (compensated) cirrhosis, body weight, BMI, and concomitant medications were
not considered relevant covariates for the population PK of SOF.
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Table 3: effect of covariates on SOF PK parameters

Baseline Inter-individual
PK Parameters and Baseline ; Change from e
Covariate Estimate Variability
Covariates Tyvpical (%)

Value (%)
Typical CL (male, No HI/CPT-A, L/hr) 3524 - 48.18
Hepatic Impairment CPT-B/CPI-C 195.2 -44.61 ==
Sex Female 302.0 -14.29
4.1.6. Pharmacokinetic interactions

4.1.6.1. Pharmacokinetic interactions demonstrated in human studies
Interaction between SOF and VEL

One of the objectives of Study GS-US-281-0101 was to determine the effects of a single dose of
150 mg VEL on the PKs of a single dose of 400 mg SOF and metabolites, and the effect of SOF on
the PK of VEL in healthy subjects under fed conditions. Results indicated that the
co-administration of SOF had little to no effect on VEL plasma exposures based on VEL AUCy,
Cmax and Cu. By contrast, SOF plasma exposures increased approximately 1.8 (Cmax) and 2.4 fold
(AUC) when co-administered with VEL. GS-566500 Cmax and AUC increased approximately 1.6
and 1.8 fold, respectively, when SOF was co-administered with VEL. GS-331007 (the
predominant circulating nucleoside metabolite of SOF) Cnax decreased approximately 36%, but
AUC was unaffected by co-administration of SOF+VEL.

Comment: The proposed dose of VEL (100 mg) was not used in this study and although SOF
AUC increased significantly (2.4 fold following co-administration with VEL), there
was little change in exposure to the major metabolite of SOF (that is GS-331007)
and the safety profile of the drugs was similar whether they were administered
alone or in combination.

Interaction between the FDC and other antiretroviral drugs

Two studies, GS-US-342-1167 and GS-US-342-1326, examined the drug-drug interactions
between SOF/VEL FDC and other antiretroviral drugs. The first of these, Study GS-US-342-1167,
examined the PKs of SOF and its metabolites GS-566500 and GS-331007, and VEL upon
administration of SOF/VEL FDC with Atripla (ATR), efavirenz/emtricitabine/tenofovir
disoproxil fumarate (EFV/FTC/TDF), emtricitabine/rilpivirine/tenofovir disoproxil fumarate
(FTC/RPV/TDF), dolutegravir (DTG), or elvitegravir/cobicistat/emtricitabine/tenofovir
alafenamide fumarate (EVG/COBI/FTC/TAF).

The results indicated that other than a small increase in SOF Cmax (38%) when administered
with EFV/FTC/TDF, the 90% ClIs for the %GLSM ratios for all of the primary PK parameters
(AUCtaw, Cimax, and Ciay [if measurable]) of SOF and its metabolites were within the predetermined
lack of PK alteration boundaries of 70% to 143%, following co-administration of the SOF/VEL
FDC with EFV/FTC/TDF, FTC/RPV/TDF, or DTG (Table 4). By contrast, when co-administered
with EVG/COBI/FTC/TAF, the AUC.u of SOF and GS-331007 increased by 37% and 48%,
respectively, and GS-331007 Cy increased by 58%.
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Table 4: Study GS-US-342-1167 Effect of co-administered drugs on the PK of SOF and GS
331007 following administration of SOF single agent or SOF/VEL in healthy subjects

GS-US-342-1167 (SOF/VEL)
EFV/FTC/TDF FTC/RPV/TDF DTG E/C/F/TAF
SOF GS-331007 SOF G5-331007 SOF G5-331007 SOF G5-331007
AUCqy - - - - - - 137% 148%
Cossi 138% - - P - “ £ P
C o ND - ND - ND - ND 158%

For the VEL component of the FDC, the PKs of VEL were not affected by the co-administration of
FTC/RPV/TDF or DTG, whereas, VEL Cnax and AUC, were decreased by 47% and 53%,
respectively, when the FDC was co-administered with EFV/FTC/TDF (Table 5). By contrast, VEL

Cmax, AUCau and Cray were increased 30%, 50% and 60%, respectively following
co-administration of EVG/COBI/FTC/TAF with the FDC tablet.

Table 5: Study GS-US-342-1167 effect of co-administered drugs on the PK of VEL
following administration of VEL single agent or SOF/VEL in healthy subjects

GS-US-342-1167 (SOF/VEL FDC)

EFV/FTC/TDF FTC/RPV/TDF DTG E/C/F/TAF
AUCuq 153% - - 150%
i 147% - — 130%
Clm 157% — — 160%

ATV = atazanavir, COBI = cobicistat; CsA = cyclosporin (cyclosporin A); DRV = darunavir, DTG = dolutegravir;
E/C/FITAF = elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide fumarate (coformulated); EFV = efavirenz;
EVG = elvitegravir; FTC = emtricitabine; LPV = lopmavir; ND = not deternined; /r = boosted with ritonavir;

RAL = raltegravir; RPV = rilpivinine; TAF = tenofovir alafenamide; TDF = tenofovir disoproxil fumarate

MNinety percent CIs of the GLSM ratio were within («), extended above (?}_ or extended below (+) the predetermined

equivalence boundaries of 70% to 143% for Studies GS-US-281-0101, GS-US-281-0115, GS-US-281-0119,

GS8-US-342-1167, GS-US-342-1326, G5-US-342-1346, and GS-US-342-1709.

Co-administration of SOF/VEL with EFV/FTC/TDF, FTC/RPV/TDF, DTG, or EVG/COBI/FTC/TAF
had no effect on the PKs of EFV, RPV, DTG, EVG, and FTC, whereas, COBI Ci.. increased by 103%
and TAF Cnax decreased by 20% (Table 6). The PKs of tenofovir (TFV) were not affected
following co-administration of EVG/COBI/FTC/TAF with SOF/VEL. By contrast, TFV AUCtay,
Cmax and Cu increased by approximately 81%, 77%, and 121%, respectively, following co-
administration of EFV/FTC/TDF with SOF/VEL. Similarly, TFV AUCay, Cmax, and Cru increased
approximately 40%, 44%, and 84%, respectively, following co-administration of FTC/RPV/TDF
with SOF/VEL.

Table 6: Study GS-US-342-1167. Effect of SOF/VEL FDC on the PK of co-administered
drugs in health subjects

G5-US-342-1167

Change in EFV/FTC/TDF FTCRPV/TDF E/C/F'TAF

PK
Parameter

EFV FIC TFV RPV FIcC TEV DTG EVG COBI Fic TFV TAF

AUCo. 151% - - 140% — - - -

o J— - 144% - 120%

NC

T121% - - +840% - - 1103% — -

Cum hizg

ATV = atazanavir, COBI = cobacastat; DRV = damunavar, DTG = dolutegravir, E'C/F/TAF = elvitegravir/'cobicistat/emitnicitabane tenofovir alafenanude fumarate (coformulated),
EFV = efavirenz, EVG = elvitegravir, FTC = emtncitabine; LPV = lopmavar, NC = not calculated, RAL = raltegravir, RPV = nlpavinne; i = boosted with ntenavir, RTV =
ntonavir, TAF = tenofovir alafenanmde; TDF = tenofover disoproxal fumarate; TEV = tenofovir

Nmety percent ClIs of the GLSM ratio were within (+=), extended above (1), or extended below ([) the predetermuned lack of PK alteration boundaries of 70% 1o 143% (except for
RAL: 50% to 200 %5) for Studies GS-US-342-1167 and GS-US-342-1326
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Study GS-US-342-1326

Study GS-US-342-1326 examined the drug-drug interactions between the SOF/VEL FDC and
several other antiretroviral combinations including EVG/COBI/FTC/TDF, darunavir (DRV) +
ritonavir (RTV) + FTC/TDF, atazanavir (ATV) + RTV + FTC/TDF, lopinavir (LPV)/RTV +
FTC/TDF, or raltegravir (RAL) + FTC/TDF.

Results indicated that plasma exposure to SOF, GS-566500, GS-331007and VEL was not affected
following co-administration of SOF/VEL with, either RAL + FTC/TDF, or EVG/COBI/FTC/TDF
(Table 7). By contrast, co-administration of SOF/VEL with DRV+RTV+FTC/TDF or
LPV/RTV+FTC/TDF resulted in a modest decrease in the overall exposure of SOF
(approximately 28% and approximately 29%, respectively) with no alteration in the overall
exposure of GS-566500, GS-331007, or VEL. However, co-administration with
ATV+RTV+FTC/TDF resulted in an increase in VEL AUCu (approximately 142%), Cmax
(approximately 55%), and Ciau (approximately 301%) with no change in the overall exposure of
SOF or its metabolites (GS-566500 and GS-331007).

SOF/VEL co-administration did not affect the AUCu or Cmax of EVG, COBI, DRV, ATV, LPV, RTV,
and FTC, as the 90% ClIs for the %GLSM ratios for AUC, were within the protocol predefined
lack of PK alteration boundaries of 70% to 143% (Table 7). By contrast, the Ci.u of ATV and RTV
increased by approximately 39% and approximately 29%, respectively, following co-
administration of ATV+RTV+FTC/TDF with SOF/VEL and COBI C, increased by approximately
71% when EVG/COBI/FTC/TDF was co-administered with the FDC. In addition, TFV AUCiay
(range: 39% to 40%), Cmax (range: 36% to 55%), and Ciu (range: 45% to 70%) were increased
following administration of EVG/COBI/FTC/TDF, DRV+RTV+FTC/TDF, or RAL+FTC/TDF with
SOF/VEL and an increase in TFV Cnax (approximately 55%) and Ciau (approximately 39%), but
no change in AUC, was observed following administration of ATV+RTV+FTC/TDF with SOF/VEL.
TFV Cmax also increased (approximately 42%) following administration of LPV/RTV+FTC/TDF
with SOF/VEL, whereas, there was no change in either TFV AUCqay or Ciay under these
conditions.
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Table 7: Study GS-US-342-1326. The differences in PK parameters of SOF, its metabolites
GS-566500 and GS-331007, GS-5816 and evaluated ARV (EVG, COBI, DRV, ATV, LPV, RTV,
RAL, FTC and TFV) when SOF/GS-5816 or the ARVs were administered alone compared
with administration of SOF/GS-5816 + ARVs

SOF/GS-5816+ARV / ARV SOF/GS-5816+ARV / SOF/GS-5816
GS-566500 GS-331007 GS-5816
ARV PK Parameters |[ARVs |SOF PK Parameters| PK Parameters| PK Parameters PK Parameters
Ay AUCin | Camr | Cone A | G [800] G 81 ] e 06| G | C
EVG/COBLFTC/TDE
EVG o P = [EVGE
coBI| & | & [Thnw ;;}CBI o o |lo|lo|lol|lotsw o | o |1

TFV | < | T36% | T45%
DRV+RTIV+FTC/TDE

DRV — — « |DRV+
RTV — —_ — ;{_}21— d28% 138% - o — || = o [ o

e B | @ ¢ [TIDF
TFV | T300s | Tss% | T52%
ATV+RTV+FTC/TDF
ATV | < o | Tioe |ATV+

: RTV-
RIV [ « | « | Tw% H(___* — — o | = | <« | [T42%T142%|T55%|T201%
FIC | © | © < |TDF

TFV « | Tss% | T3o%
LPV/RTV+FTC/TDF

LPV - - o [LPV/
RTV+

RTV | - - - 209 LY o & | o || e | e o °
ey 4200% | J41% 130%| T63%

TFV o |[Taew | <

RAL+FTC/TDF

RAL | | l2195 [RAL+
FIC/ — s “— “ o | e | e — —_ —
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90% CIs of the %GLSM ratios were within (), extended above (T). or extended below (|) the predeternuned alteration
boundanes of 70% to 143% for all analytes except RAL (50% to 200%)

Interaction between the FDC and PPIs/H2RA

Two studies, GS-US-342-1709 and GS-US-342-1346, examined the drug-drug interaction
between the SOF/VEL FDC tablet and proton pump inhibitors (PPI). In Study GS-US-342-1709,
20 mg or 40 mg doses of the proton pump inhibitor omeprazole were administered for 5 days,
then on the 6th day the SOF/VEL FDC was administered with food either 4 hours before or

2 hours after the omeprazole dose. Administration of SOF/VEL with food and omeprazole had
no effect on the AUC of SOF or its metabolites GS-566500 and GS-331007, regardless of timing
or dose of omeprazole, whereas, SOF Cmax was 16% to 30% lower following administration of
SOF/VEL with food and omeprazole. By contrast, administration of food and omeprazole with
SOF/VEL resulted in a decrease in VEL Cnax and AUC with the smallest decrease in VEL exposure
(AUC: 26%, Cmax: 33%) occurring following administration of SOF/VEL with food 4 hour before
omeprazole 20 mg. A slightly larger decrease in VEL exposure (AUC: 38%, Cmax: 48%) was
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observed when SOF/VEL was administered with food 2 hour after omeprazole 20 mg. The
largest decline in VEL exposure (AUC: 53%, Cinax: 56%) was observed following SOF/VEL
administration with food 4 hour before omeprazole 40 mg.

The second study, GS-US-342-1346, examined the relative bioavailability and PKs of SOF/VEL
following administration of the FDC in the presence or absence of a representative H2 receptor
antagonist (H2RA), famotidine (40 mg) or the selective PPI 20 mg omeprazole. The results
indicated that administration of SOF/VEL with famotidine 40 mg (simultaneously or staggered
by 12 hours) had no effect on the AUC values for SOF, GS-566500, GS-331007, or VEL, as the
90% ClIs for the %GLSM ratios were within the protocol predefined lack of PK alteration
boundaries of 70% to 143%, whereas, there was a small decrease in SOF Cnax (23%), (Table 8).
By contrast, administration of SOF/VEL with omeprazole 20 mg (simultaneous or staggered by
12 hours) resulted in a decrease in the AUCiyr values for SOF, GS-566500, and VEL, ranging from
29% to 55%, whereas there was no effect on the PKs of GS-331007.

Table 8: Study GS-US-342-1346 the differences in primary PK parameters of SOF, GS-
566500, GS-331007, and GS-5816 following administration of SOF/GS-5816 alone and
with famotidine or omeprazole administered simultaneously or staggered by 12 hours

GS-331007 PK

Acid SOF PK Parameters G5-566500 PK Parameters Parameters G5-5816 PK Parameters
Reducing

Agent AUCh, | AUC), Coasx AUCL, | AUCy, Crax AUCLy | AUCy | Cuay | AUCL, | AUCy Conax
Famotidine

— — — — —s —s — — — — — —

Simultaneous

Famotidine
Staggered

Omeprazole

: 129% | 129% | 134% | 1300 - 127% - - - 137% | 136% | 137%
Sunulraneous

Omeprazole

E 144% 144% 145% 143% 137% 143% - e — 156% 155% L57%
Staggered

GLSM = geometric least squares mean
Note: 90% Cls of the *oGLSM ratios were within (<), extended above (1). or extended below () the predetermined equivalence
boundaries of 70% 1o 143%.

Effect of VEL on the PKs of other drugs in the absence of SOF

Study GS-US-281-0115 had a number of objectives including the examination of the interaction
between VEL and the following drugs: an organic anion transporting polypeptides (OATP)
substrate pravastatin; an OATP/breast cancer resistance protein (OATP/BCRP) substrate,
rosuvastatin; a p-glycoprotein (P-gp) substrate, digoxin; a cytochrome CYP3A/CYP2C8/P-gp
inducer, rifampin; the CYP3A/CYP2C8/P-gp inhibitor ketoconazole; a selective OATP1B1/1B3
inhibitor, rifampin, and mixed OATP/P-gp/MRP2 inhibitor, cyclosporine, on the PK of VEL.
Pravastatin AUC and Cmax were modestly increased by 35% and 28%, respectively, following co-
administration with VEL, relative to pravastatin administration alone (Table 9). By contrast,
rosuvastatin AUC and Cnax were approximately 2.8 fold and approximately 2.6 fold higher,
respectively, following co-administration with VEL, relative to rosuvastatin administration
alone. Due to the magnitude of this increase the sponsor suggests that monitoring for signs and
symptoms of muscle weakness or myopathy, including rhabdomyolysis, during concomitant use
of rosuvastatin with VEL may be warranted. Digoxin AUCias;, AUCins, and Cmax were 60%, 34%,
and 88% higher, respectively, following co-administration with VEL, relative to digoxin
administration alone. This result does not preclude the use of P-gp substrates with VEL, but for
digoxin, a drug with narrow therapeutic range, therapeutic monitoring is recommended while
receiving VEL. By contrast, VEL had little to no effect on cyclosporine exposure (approximately
10% decrease).
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Table 9: Study GS-US-281-0115 a summary of pharmacokinetic parameters of
pravastatin, rosuvastatin, digoxin and cyclosporine

Geometric Least-Squares Mean (GLSM) %GLSM Ratio
PK Parameter Reference Trearment Test Trearment (90% CI) Test / Reference
Pravastatin PR Pravastatin (reference) versus Pravastatin + GS-3816 (test) (N =18)
AUC,, (ng*h/ml) 181.09 243.58 134,51 (11730, 154.25)
AUC;(ng*h/ml) 183.59 247.26 134,68 (117.52, 154.33)
Coae (ngml) 8112 103.92 12794 (10761, 152.12)
Rosuvastatin PK- Rosuvastatin (reference) versus Fosuvastatin + GS5-5816 (test) (N =18)
AUC),. (ng-h/mL) 54.10 149.42 276.20 (252.26, 302.42)
AUCs(ng-h/mL) 57.13 153.17 269.15 (246.31, 294.11)
Co (ng'ml ) 5.70 14.86 260.57 (232.28, 292.30)
_Digoxin PK: Digoxin (reference) versus Digoxm + GS-5816 (test) (N =21)
AUCy (perh/imlL) 018794 14600.33 159.89 (140.68. 181.72)
AUCw(pgrh/mlL) 15,880.69 (N =20} 2133582 (N=20) 134.35 (112.78, 160.05)
Come (pg/ml} 1103.43 2077.33 188.26 (170.55, 207.81)
G5-5816 PR GS-5816 (reference) versus G5-5816 + Multiple-Dose Rifanpin (test) (N =12)
AUC; (ng=h/ml) 4845.77 87941 18.15(15.09,21.80)
AUC(ng-h/mL) 4905 43 907.23 18.49(15.41, 22.20)
Com (ng/ml) 658.37 19204 29.17 (23.08, 36.86)
G5-5816 PR GS-5816 (reference) versus GS-5816 + Ketoconazole (test) (N =12)
AUC,, (ng*h/ml) 4574 47 765990 16745 (13121, 213.70)
AUC(ng-h/mL) 4647 44 7962.80 171,34 (134.70, 217 99)
C e (ng/mL} 54333 70236 129.27(101.76, 164.22
GS-5816 PK: G5-3816 (reference) versus GS-5816 + Single-Dose Rifampin (test) (N =12)
AUC, (ng*h/ml) 4153.01 6108.64 147.09 (117.52, 184.10)
AUCy(ng"h/'ml) 421946 6166.16 146.14 (11693 182 6&4)
Cose (ng/mlL) 52880 676.76 12798 (104.93, 156.10)
(-5-5816 PR G5-5816 (reference) versus G5-5816 + Cyclosporine (test) (N=12)
AUCue (ng*h/ml) 4153.01 842592 202.89 (151.33, 272.00)
AUC(ng*h/ml) 421946 855359 202.72 (15146, 271.32)
Cose (ng'ml ) 528.80 82636 156.27 (121.68, 200.67)
Cyelosporine PR Cyclosponne (reference) versus Cyclosporme + G5-3816 (test) (N=12)
AUCy, (ng*h/mL) 11,708.02 10,369.34 88.57(78.18,100.34)
AUCes(ng-h/mlL) 12,726.49 11.245.24 88.36 (77.90, 100.23)
Cax (ng/ml) 1905.21 174542 91.61 (82.20, 102.10)

Study GS-US-281-1058 examined the effect of VEL on the PK of a representative hormonal oral
contraceptive (OC) medication containing norgestimate /ethinyl estradiol 0.025 mg in healthy
female subjects. In this study 3 doses of norgestimate were used: 0.180 mg on Days 1 to 7 of the
28-day cycle; 0.215 mg on Days 8 to 14; and 0.250 mg on Days 15 to 21. The results indicated
that there were small decreases (< 10%) in the Cimax and AUC values for norelgestromin (major
active metabolite of norgestimate) and norgestrel (minor active metabolite of norgestimate)
following co-administration of OC with VEL compared to OC alone. For the ethinyl estradiol
component there was an approximately 39% increase in Cmax and 17% decrease in Ciu while the

Extract from the Clinical Evaluation Report for Epclusa - Sofosbuvir / Velpatasvir - Gilead Sciences Page 30 0f 110
Pty Ltd - PM-2015-03984-1-2 FINAL 8 November 2017



Therapeutic Goods Administration

AUCy was not affected following co-administration of the OC and VEL compared to when the
OC was administered alone.

Effect of other drugs on VEL PKs in the absence of SOF

Study GS-US-281-0115 also examined the effects of other drugs on the PKs of VEL. For instance,
following administration of multiple dose rifampin, a strong inducer of CYP3A4/2C8 and P-gp,
VEL AUC (approximately 82%) and Cmax (approximately 71%) were substantially reduced
compared to when VEL was administered alone (Table 9). Therefore the sponsor indicates that
VEL should not be administered with strong inducers of CYP3A4/2C8 and P-gp. Conversely
compared to when VEL was administered alone, following co-administration with ketoconazole,
a strong inhibitor of CYP3A4/2C8 and P-gp, VEL AUC and Cnax were approximately 70% and
29% higher, respectively. The sponsor argues that due to the favourable clinical safety profile of
VEL identified to date, inhibitors of CYP3A4/2C8 and P-gp can be administered with VEL.

Administration of single dose rifampin, an inhibitor of OATP, with VEL resulted in an
approximate 47% and 28% increase in VEL AUC and Cnmax, respectively, as compared to
administration of VEL alone, demonstrating that VEL is a weak substrate of OATP. As VEL
concentrations increased only modestly following concomitant administration with single dose
rifampin, an OATP inhibitor, inhibitors of OATP can be administered with VEL.

VEL AUC and Cnax were approximately 2 fold and 56% higher, respectively, following
co-administration with cyclosporine, a strong inhibitor of OATP/P-gp/MRP2, as compared to
VEL administered alone. Once again the sponsor argues that due to the favourable safety profile
of VEL, inhibitors of OATP/P-gp/MRP2 can be administered with VEL.

Comment: The sponsor has been asked to comment on the likely changes to VEL exposure and
safety following co-administration with combinations of drugs that have been
shown to increase VEL exposure, for instance cyclosporine combined with
ketoconazole.

The sponsor has also been asked to comment on the likely changes to VEL exposure
and safety following co-administration with drugs that increase VEL exposure, for
example ketoconazole or cyclosporine, in patients with renal impairment.

One of the objectives of Study GS-US-281-1058 was to also assess the effect of
norgestimate/ethinyl estradiol on the PK of VEL. Although in this study VEL was not given in the
absence of the OC, the sponsor reported that the systemic exposure of VEL in the presence of
0OCs was consistent with historical data.

Study GS-US-281-0119 examined the relative bioavailability and PKs of VEL following co-
administration with the PPI omeprazole or the H2RA famotidine. Simultaneous administration
of famotidine, had no impact on the relative bioavailability of VEL as the 90% ClIs of the GLS
mean ratios were between 70% and 120% for VEL AUC. VEL Cpax, on the other hand, did
decrease modestly (approximately 14%) when VEL was co-administered with famotidine.

Staggered administration famotidine had little to no impact on the AUCias;, AUCint, and Cax of
VEL. Therefore, VEL may be administered with an H2RA at a dose not to exceed famotidine

20 mg or equivalent when staggered by 12 hours. By contrast, simultaneous administration of
the PPI, omeprazole, with VEL resulted in substantial decreases in the AUCiy¢ (approximately
53%) and Cmax (approximately 55%) values of VEL compared to when VEL was administered
alone indicating that VEL should not be administered with PPIs as exposure of VEL is
considerably decreased in the presence of omeprazole.

Effect of SOF on the PKs of other drugs in the absence of VEL

Study P7977-1910 examined whether the co-administration of SOF (400 mg OD) significantly
influenced the PK parameters of a range of anti-retroviral drugs including: ATR (EFV 600
mg/FTC 200 mg/TDF 300 mg OD); EFV (600 mg OD) + ZDV/3TC (ZDV 300 mg/3TC 150 mg
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BID); ATV/r (400 mg/100 mg) + TVD (FTC 200 mg/TDF 300 mg OD); DRV/r (800 mg/100 mg)
+TVD (FTC 200 mg/TDF 300 mg OD); and RAL (400 mg BID)+ TVD (FTC 200 mg/TDF 300 mg
0OD) in healthy HIV/HCV co-infected subjects. The results identified only modest changes in the
PK parameters of the evaluated ARVs. The largest decrease in Cmax occurred following
administration of SOF with DRV/r + TVD, which resulted in a 38% decrease in RTV Cmax and the
largest decrease in AUCy occurred when SOF was administered with ATV /r + TVD, which
resulted in a 21% decrease in RTV AUCu. Conversely, the largest increases in Cmax values were
identified following co-administration of SOF with ATR (35% increase in TFV) or ATV /r + TVD,
which resulted in a 40% increase in TFV Cpax.

Effect of other drugs on the PKs of SOF in the absence of VEL

Study P7977-1910 also evaluated whether ATV /r, EFV, TDF, FTC, ZDV, 3TC, DRV/r, or RAL
significantly affected the PK parameters of SOF and its metabolites, GS-566500 (formerly PSI-
352707) and GS-331007 (formerly PSI-6206), in healthy HIV/HCV co-infected subjects. The
largest increases in exposure of SOF, GS-566500, and GS-331007 resulted following co-
administration of SOF with ATV/r + TVD, DRV/r + TVD and RAL + TVD (Table 10). For instance
following co-administration of SOF with ATV /r + TVD, DRV /r + TVD or RAL + TVD the AUCtau
values for SOF were increased by 342%, 173%and 221%, respectively.

Comment: The sponsor states that “co-administration of SOF with ATR, DRV/r, RPV, and RAL
has been examined in a healthy subject DDI study (GS-US-334-0131, and
GS-US-344-0102) and no clinically relevant DDIs between SOF, GS-566500, and
GS-331007 and EFV, FTC, TFV, DRV, RTV, ATV, RPV, or RAL were observed.
Collectively, PK results from this study (and studies GS-US-334-0131 and GS-US-
344-0102) indicate that SOF may be co-administered with ARVs, such as ATR
(EFV/FTC/TFV), EFV+ZDV/3TC, TVD (FTC/TDF), DRV/r, ATV /r, RPV, and RAL.”
However, the magnitude of these changes in exposure, particularly in regard to
co-administration of SOF with ATV/r + TVD, DRV /r + TVD and RAL + TVD, is clearly
significant (that is 342%, 173% and 221%, respectively) and therefore should be
highlighted in the PI.

Table 10: Study P7977-1910 effects of the evaluated ARVs on the PK of SOF, GS-566500
and GS-331007

SOF+ARV / SOF*
SOF GS-566500 GS-331007
Coaduinisiered PK Parameters PK Parameters PE Parameters
ARV AUC 4 Casr AUC;q - AUC Can Cia
ATR > s 1138% s s — T44%
(N=8§)
EFV+ZDV/3TC P L49%, T127% - - > >
N=4"
ATV/+TVD 1342% 1'109% 1448% 250% T42% +23% 1268%
N=8)
DRV/+TVD T173% s 1201% [172% T64% —» 1313%
MN=1)
RAL+TVD T221% l08% 1162% I117% P 132% T87%
MN=7)

a  Companson is with historical data from Srudy P2938-0212 in which HCV monoinfected subjects received SOF

monotherapy for 7 days.
b Values should be interpreted with caution due to the small sample sizes.
Note: 90% Cls of the %GLSM ratio encompassed 100% («), were above 100% ( ). or below 100% (). Values nextto T and |
represent the differences of %.GLSM ratio from 100%.
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4.1.6.2. Clinical implications of in vitro findings
VEL

In vitro studies examined the potential for VEL to be metabolised by, inhibit or stimulate a range
of metabolic pathways. Overall, VEL was relatively metabolically stable in human hepatocytes
and hepatic microsomal fractions (Study AD-281-2006) and it was not a substrate for
recombinant CYP1A2, CYP2C9, CYP2C19, CYP2D6 (AD-281-2007), OATP1B1, OATP1B3 (AD-
281-2011) or OCT1 (AD-281-2026). By contrast, VEL was slowly metabolised by CYP2B6,
CYP2C8 and CYP3A4 (AD-281-2007) and it was identified as a substrate for both P-gp and BCRP
mediated transport (AD-281-2041).

At pM concentrations, VEL had no inhibitory effect on the activities of CYP1A2, CYP2B6,
CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP3A (AD-281-2008), OATP1A2 transport
(AD-281-2040), multidrug resistance protein 2, Na+-taurocholate co-transporting polypeptide
(AD-281-2012), OAT1 or OAT3 (AD-281-2026). By contrast, VEL dose dependently inhibited
OATP1B1 and OATP1B3 with IC50s of 1.5 + 0.5 uM and 0.26 * 0.03 uM, respectively
(AD-281-2010); P-gp and BCRP with IC50s of 20.6 £ 5.7 pM and 0.23 * 0.08 pM, respectively
(AD-281-2010); human bile salt export pump transporter (IC50 = 0.64 uM, AD-281-2012); and
human UGT1A1 (IC50 = 1.56 uM, AD-281-2016). In addition, VEL was a relatively weak
inhibitor (30% at 10 uM) of OATP2B1 mediated E3S transport (AD-281-2040) and a
concentration of 4 pM VEL inhibited OCT1, OCT2 and MATE1 transporter activity by 22%, 45%
and 19%, respectively (AD-281-2026).

In general, VEL did not induce the CYP1A, CYP2B, CYP2C, CYP3A subfamilies (AD-281-2009)
and at concentrations up to 10 uM it had little to no potential to induce CYP1A2, CYP2B6, and
CYP3A4, whereas, it had a low potential to induce CYP2C9, P-gp, and UGT1A1 mRNA expression
(AD-281-2025).

SOF

SOF did not significantly inhibit CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19 and CYP2D6 and
previously it has been shown to display no potential for mechanism based inhibition of human
CYP3A (AD-334-2026). In addition, SOF, at concentrations up to 300 uM, did not demonstrate
dose dependent inhibition of P-gp mediated transport (AD-334-2023). The nucleoside
metabolite of SOF, GS-331007, did not inhibit P-gp, OCT1, MATE1, BSEP and MRP2 mediated
transport at test concentrations up to 300 uM, whereas, at 300 pM, GS-331007 inhibited OCT2
mediated transport of TEA and OAT3 mediated transport of E3S by 17% and 34%, respectively
(IC50 values > 300 uM, AD-334-2024).

4.1.7. Population pharmacokinetics
As stated previously, PopPK analyses were undertaken in Study Reports 15-0001 to 15-0003.
4.1.7.1. VEL

The population PK model development dataset for VEL included measurable PK observations
from a total of 2022 subjects (331 healthy subjects, 1691 subjects with HCV infection, including
266 subjects with decompensated cirrhosis). The final population PK model that best described
VEL plasma concentration data was a 2 compartment PK model with first order absorption, an
absorption lag time, and first order elimination from the central compartment, with inter-
individual variability terms on PK variables Ka, CL/F, Vc/F, and Vp/F. Values of VEL CL/F, Vc/F,
Vp/F, Q/F, Ka, and Ti, for the ‘typical’ male HCV infected subject weighing 80 kg who was
administered SOF/VEL under fasting conditions were estimated to be 46.5 L/hour, 392 L, 219 L,
10.8 L/hour, 0.78 hour-1, and 0.295 hour, respectively.

4.1.7.2.  SOF

The population PK model development dataset for SOF included measurable PK observations
from a total of 1,519 subjects (331 healthy subjects, 1,188 subjects with HCV infection, including
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206 subjects with decompensated cirrhosis). The final population PK model that best described
SOF plasma concentration data was a 1 compartment PK model with first order absorption, an
absorption lag time, and first order elimination from the central compartment, with inter-
individual variability terms on PK variables Ka, CL/F, and Vc/F. Values of SOF CL/F, Vc/F, Ka,
and T, for the ‘typical’ male HCV infected subject weighing 80 kg who was administered
SOF/VEL under fasting conditions were estimated to be 352.4 L/hour, 197.2 L, 1.247 hour-1,
and 0.0925 hour, respectively.

4.2. Evaluator’s overall conclusions on pharmacokinetics
4.2.1. Absorption, distribution, metabolism, and elimination

Epclusa is an oral FDC tablet, which contains 400 mg SOF and 100 mg VEL that is to be taken
once daily with or without food.

Following a single oral dose of Epclusa in fasted, healthy subjects the Tmax values for SOF and
VEL occurred at 1 hour and 3 hours, respectively.

Plasma exposure to SOF, its metabolites GS-566500 and GS-331007, and VEL were similar
but not bioequivalent following administration of either Epclusa or the free combination.
The GLSM ratios (90% Cls) for SOF AUCinr and Ciax were 89.5 (78.8, 101.8) and 90.0 (74.7,
108.4), respectively, and for VEL were 103.5 (75.7, 141.7) and 103.0 (74.5, 142.4),
respectively.

Compared to administration of SOF/VEL under fasted conditions, a moderate fat or high fat
meal increased SOF AUCiy¢ by 1.6 fold and 1.78 fold, respectively, whereas, there was little to
no change in SOF Cnax (2 11% decrease). For the VEL component, a moderate fat meal
increased VEL AUCiyr and Cmax by 1.34 fold and 1.31 fold, respectively and a high fat meal
increased these values by 1.22 fold and 1.05 fold, respectively.

Following single doses of 5 mg to 450 mg VEL, Tmax ranged from 1.50 hours to 3.25 hours
and VEL exhibited nonlinear PK across the entire dose range with greater than dose
proportional increases in AUC and Cmax from doses of 5 to 50 mg and less than dose
proportional increases in exposure at doses from 50 to 450 mg.

Following multiple doses, VEL exhibited nonlinear PK across the entire dose range
examined with greater than dose proportional increases in AUC and Cmax from doses of 5 to
50 mg and less than dose proportional increases in exposure at doses from 50 to 450 mg.
Little to no accumulation in VEL AUC was identified, for instance following a single dose of
50 mg VEL AUCi.st was 2,971 ng.h/mL, whereas, following multiple doses 50 mg VEL AUCau
was 3,033 ng.h/mL.

VEL was widely distributed to the tissues of healthy subjects as the Vz/F ranged from 521 L
to 678 L. In vitro and clinical trials identified that VEL was highly bound to plasma proteins
(2 99.5%). The whole blood-to-plasma concentration ratio for VEL through 12 hours ranged
from 0.517 to 0.670, indicating that total radioactivity was excluded from erythrocytes.

In vitro studies indicated that VEL was slowly metabolised by CYP2B6, CYP2C8 and CYP3A4
and that it was also a substrate for both P-gp and BCRP mediated transport.

Following a single oral dose administration of [14CI VEL approximately 94% of the
radioactive dose was recovered in the faeces, with the major species identified being
unchanged VEL, which accounted for a mean of 76.6% of the administered dose, followed by
one known oxidative metabolite M18 (hydroxy-VEL-1, 5.9%) and one known dealkylated
metabolite M19 (desmethyl-VEL, 3.0%).
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The activity of the VEL metabolites identified in the mass balance study is not discussed but
due to the extremely low levels detected in plasma they are unlikely to be pharmacologically
active.

4.2.2. Intra- and inter-individual variability

The inter-individual variability on VEL CL/F, Vc/F, Vp/F and Ka in fasted subjects were
50.8%, 68.9%, 50.8% and 54.2%, respectively, whereas, the intra-subject variability was
56.7%. For SOF PKs, the inter-individual variability on CL, Vc/F and Ka were 48.2%, 94.9%
and 4.6%, respectively, whereas, the intra-subject variability was 119.9% and 108.8% in
healthy volunteers and in patients, respectively.

4.2.3. Pharmacokinetics in the target population

VEL was absorbed quickly following single and multiple oral doses, with a median Tmax of
between 1.5 hours and 3.0 hours.

Following 100 mg VEL the Cnax and AUCins were 372.8 ng/mL and 2727.3 ng.h/mlL,
respectively.

Over the dose range of 25 mg to 150 mg VEL increases in exposure were near dose
proportional, whereas, increases in VEL exposures were generally greater than dose
proportional from 5 mg to 25 mg. Modest accumulation (less than 1.5 fold) was observed
following 3 days of dosing.

VEL plasma PKs were similar between subjects with genotype 13, 1b, 2, 3, or 4 HCV.

PPK analyses indicated that following once daily administration of SOF 400 mg and VEL
100 mg as either, a free combination, or FDC, VEL Cnax and AUCins were approximately

1.71 fold and 1.59 fold lower in HCV infected subjects than in healthy subjects. By contrast,
SOF Cmax and AUCiys were equivalent in HCV infected and healthy subjects.

4.2.4. Pharmacokinetics in other special populations

VEL AUCiqns values in subjects with normal hepatic function, moderate or severe impairment
were relatively similar and ranged from 4,104.6 ng.h/mL to 5403.7 ng.h/mL, whereas, Cmax
decreased from 599.7 ng/mL to 268.4 ng/mL as impairment increased. t2 values were
prolonged for subjects with moderate hepatic impairment (approximately 23 hours) and
severe hepatic impairment (approximately 31 hours) compared to subjects with normal
hepatic function (approximately 18 hours).

VEL AUCins was approximately 1.5 fold higher in subjects with severe renal impairment
compared to those with normal renal function, whereas, Cnax was approximately 1.11 fold
higher.

Covariate analysis indicated statistically significant effects of sex, HCV infection, and
decompensated cirrhosis on VEL CL/F and Vc/F and food on VEL Ka, F1 and lag time. For
SOF PKs, the significant covariates on SOF CL/F and Vc/F were sex and hepatic impairment
and food on SOF Ka.

Age, race, ethnicity, CLcr, HCV genotype, [L28B genotype, (compensated) cirrhosis, body
weight, BMI, and concomitant medications were not considered relevant covariates for the
population PK of either VEL or SOF.

4.2.5. Interaction between SOF and VEL

Co-administration of SOF (400 mg) with VEL (150 mg) had little to no effect on VEL AUCy,
Cmax and Cu. By contrast, SOF plasma exposures increased approximately 1.8 (Cmax) and
2.4 fold (AUC) when co-administered with VEL. GS-566500 Cnax and AUC increased
approximately 1.6 and 1.8 fold, respectively, when SOF was co-administered with VEL.
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GS-331007 (the predominant circulating nucleoside metabolite of SOF) Crnax decreased
approximately 36%, but AUC was unaffected by co-administration of SOF+VEL.

4.2.6. Effect of antiretroviral drugs on the PKs of the FDC

The PKs of SOF and its metabolites were within the predetermined lack of PK alteration
boundaries of 70% to 143%, following co-administration of the FDC with EFV/FTC/TDF,
FTC/RPV/TDF, DTG, RAL + FTC/TDF, EVG/COBI/FTC/TDF or ATV+RTV+FTC/TDF.

For the VEL component of the FDC, the PKs of VEL were not affected by the co-
administration of FTC/RPV/TDF, DTG, RAL + FTC/TDF, EVG/COBI/FTC/TDF,
DRV+RTV+FTC/TDF or LPV/RTV+FTC/TDF.

Co-administration with EVG/COBI/FTC/TAF increased the AUC.. of SOF and GS-331007 by
37% and 48%, respectively, and GS-331007 Cu increased by 58%, whereas,
DRV+RTV+FTC/TDF or LPV/RTV+FTC/TDF resulted in decreased exposure to SOF
(approximately 28% and approximately 29%, respectively) with no alteration in the overall
exposure of GS-566500 or GS-331007.

Co-administration with ATV+RTV+FTC/TDF resulted in an increase in VEL AUCiay
(approximately 142%), Cinax (approximately 55%), and Cry (approximately 301%) and
EVG/COBI/FTC/TAF increased VEL Cmax, AUCtyu and Ceau by 30%, 50% and 60%,
respectively. By contrast, VEL Cnax and AUCru were decreased by 47% and 53%,
respectively, when co-administered with EFV/FTC/TDF.

4.2.7. Effect of FDC on the PKs of other antiretroviral drugs

Co-administration of SOF/VEL had no effect on the PKs of EFV, RPV, DTG, EVG, FTC, EVG,
DRV, ATV, LPV or RTV.

COBI Crau increased by 103% and approximately 71% when the FDC was co-administered
with either EVG/COBI/FTC/TAF or EVG/COBI/FTC/TDF.

TAF Cnax decreased by 20% when the FDC was co-administered with EVG/COBI/FTC/TAF.

TFV AUCtay, Cmax, and Cray increased by approximately 81%, 77%, and 121%, respectively,
following co-administration of EFV/FTC/TDF with SOF/VEL. Similarly, TFV AUCay, Cmax, and
Ctau increased approximately 40%, 44%, and 84%, respectively, following co-administration
of FTC/RPV/TDF. In addition, TFV AUCau (range: 39% to 40%), Cmax (range: 36% to 55%),
and Ciu (range: 45% to 70%) values were increased following co-administration with
EVG/COBI/FTC/TDF, DRV+RTV+FTC/TDF, or RAL+FTC/TDF and an increase in TFV Cpax
(approximately 55%) and Ctau (approximately 39%), but no change in AUC, was observed
following administration of ATV+RTV+FTC/TDF with SOF/VEL. TFV Cnax also increased
(approximately 42%) following administration of LPV/RTV+FTC/TDF with SOF/VEL,
whereas, there was no change in either TFV AUCy or Ciwu under these conditions.

Ctau values for ATV and RTV increased by approximately 39% and approximately 29%,
respectively, following co-administration of ATV+RTV+FTC/TDF with SOF/VEL.

4.2.8. Interaction between the FDC and PPIs/H2RA

Administration of SOF/VEL with food and the PPI omeprazole had no effect on the AUC of
SOF or its metabolites GS-566500 and GS-331007, regardless of timing or dose of
omeprazole, whereas, SOF Cmax was 16% to 30% lower. By contrast, VEL Cmax and AUCint
decreased by 33% to 56% and 26% to 53%, respectively, following co-administration of the
FDC with food and omeprazole.

When SOF/VEL was administered under fasted conditions with omeprazole 20 mg
(simultaneous or staggered by 12 hours) the AUCiy values for SOF, GS-566500, and VEL,
decreased by 29% to 55%, whereas there was no effect on the PKs of GS-331007.
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Administration of SOF/VEL with the H2RA famotidine 40 mg (simultaneously or staggered
by 12 hours) had no effect on the AUC values for SOF, GS-566500, GS-331007 or VEL,
whereas, there was a small decrease in SOF Cnax (23%).

4.2.9. Effect of other drugs on VEL PKs in the absence of SOF

Co-administration with rifampin, a strong inducer of CYP3A4/2C8 and P-gp, substantially
reduced VEL AUC (approximately 82%) and Cmax (approximately 71%).

Co-administration with ketoconazole, a strong inhibitor of CYP3A4/2C8 and P-gp, increased
VEL AUC and Cuax by approximately 70% and 29%, respectively.

Administration of single dose rifampin, an inhibitor of OATP, with VEL resulted in an
approximate 47% and 28% increase in VEL AUC and Cnax, respectively.

VEL AUC and Cnax were approximately 2 fold and 56% higher, respectively, following co-
administration with cyclosporine, a strong inhibitor of OATP/P-gp/MRP2, as compared to
VEL administered alone.

Hormonal OCs do not appear to affect the PKs of VEL.

Simultaneous administration of famotidine, had no impact on the AUC of VEL as the 90% Cls
of the GLS mean ratios were between 70% and 120%, whereas, VEL Cnax decreased
modestly (approximately 14%). By contrast, staggered administration famotidine had little
to no impact on the AUCias;, AUCint, and Cmax of VEL.

Simultaneous administration of the PPI, omeprazole, with VEL resulted in substantial
decreases in the AUCiyr (approximately 53%) and Cmax (approximately 55%) values of VEL.

4.2.10. Effect of VEL on the PKs of other drugs in the absence of SOF

Pravastatin AUC and Cmax were modestly increased by 35% and 28%, respectively, following
co-administration with VEL, relative to pravastatin administration alone.

Rosuvastatin AUC and Cnax were approximately 2.8 fold and approximately 2.6 fold higher,
respectively, following co-administration with VEL, relative to rosuvastatin administration
alone.

Digoxin AUCiast, AUCint, and Cmax were 60%, 34%, and 88% higher, respectively, following co-
administration with VEL, relative to digoxin administration alone.

VEL had little to no effect on cyclosporine exposure (approximately 10% decrease) or the
PKs of a hormonal OC.

4.2.10.1. Effect of SOF on the PKs of other drugs in the absence of VEL

Co-administration of SOF (400 mg OD) with range of anti-retroviral therapies including:
ATR; EFV + ZDV/3TC; ATV/r + TVD; DRV /r + TVD; and RAL + TVD in healthy HIV/HCV co-
infected subjects identified only modest changes in the PK parameters of the evaluated
ARVs. The largest identified decrease in Cmax (38%) was for RTV following administration of
SOF with DRV/r + TVD, whereas, the largest decrease identified in AUC.u (21%) was for
RTV following the administration of SOF with ATV /r + TVD. Conversely, the largest
increases in Cmax values were identified following co-administration of SOF with ATR (35%
increase in TFV) or ATV/r + TVD, which resulted in a 40% increase in TFV Cpax.

4.2.10.2. Effect of other drugs on the PKs of SOF in the absence of VEL

The largest increases in exposure of SOF, GS-566500, and GS-331007 resulted following co-
administration of SOF with ATV/r + TVD, DRV/r + TVD and RAL + TVD. For instance
following co-administration of SOF with ATV/r + TVD, DRV/r + TVD or RAL + TVD the
AUCqay values for SOF were increased by 342%, 173%and 221%, respectively.

Extract from the Clinical Evaluation Report for Epclusa - Sofosbuvir / Velpatasvir - Gilead Sciences Page 37 of 110
Pty Ltd - PM-2015-03984-1-2 FINAL 8 November 2017



Therapeutic Goods Administration

4.2.10.3. PopPK Modelling

The final population PK model that best described VEL plasma concentration data was a

2 compartment PK model with first order absorption, an absorption lag time, and first order
elimination from the central compartment, with inter-individual variability terms on PK
variables Ka, CL/F, Vc/F, and Vp/F.

Values of VEL CL/F, Vc/F, Vp/F, Q/F, Ka, and T, for the ‘typical’ male HCV infected subject
weighing 80 kg who was administered SOF/VEL under fasting conditions were estimated to
be 46.5 L/hour, 392 L, 219 L, 10.8 L/hour, 0.78 hour-1, and 0.295 hour, respectively.

The final population PK model that best described SOF plasma concentration data was a

1 compartment PK model with first order absorption, an absorption lag time, and first order
elimination from the central compartment, with inter-individual variability terms on PK
variables Ka, CL/F, and Vc/F.

Values of SOF CL/F, Vc/F, Ka, and Ti,g for the ‘typical’ male HCV infected subject weighing
80 kg who was administered SOF/VEL under fasting conditions were estimated to be 352.4
L/hour, 197.2 L, 1.247 hour-1, and 0.0925 hour, respectively.

4.2.11. Limitation of PK studies
The absolute bioavailability of Epclusa was not determined.

The effect of timing of Epclusa administration has not been examined.

5. Pharmacodynamics

NOTE: Three of the studies that contain results pertaining to the pharmacodynamics of
SOF/VEL have been previously summarised in Table 2.

5.1. Studies providing pharmacodynamic data

Summaries of the pharmacodynamic studies were provided. Table 11 shows the studies relating
to each pharmacodynamic topic.

Table 11: Submitted pharmacodynamic studies

PD Topic Subtopic Study ID Primary aim of the study
Secondary Effect on GS-US-281- Effects of VEL on time matched, baseline
Pharmacology QTc 1054 adjusted, and placebo corrected QTcF

(corrected QT calculated using Fridericia’s
correction formula).

None of the pharmacodynamic studies had deficiencies that excluded their results from
consideration.

5.2. Summary of pharmacodynamics

The information in the following summary is derived from conventional pharmacodynamic
studies in humans unless otherwise stated.
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5.2.1. Mechanism of action
5.2.1.1. SOF

SOF is a novel inhibitor of the HCV NS5B RNA-dependent RNA polymerase with potent broad
genotypic activity in vitro. It is a nucleotide pro-drug that undergoes intracellular metabolism to
form the pharmacologically active uridine analogue triphosphate (GS-461203), which can be
incorporated by HCV NS5B and acts as a chain terminator. In a biochemical assay, GS-461203
inhibited the polymerase activity of the recombinant NS5B from HCV genotypes 1b, 23, 3a, and
4a with a concentration that resulted in 50% inhibition (IC50) values ranging from 0.4 to

3.3 uM. GS-461203 is neither an inhibitor of human DNA and RNA polymerases nor an inhibitor
of mitochondrial RNA polymerase.

5.2.1.2. VEL

VEL is a novel HCV NS5A inhibitor that has demonstrated potent antiviral activity against
genotype 1 to 6 HCV replicons in vitro with mean concentration of a compound inhibiting virus
replication by 50% (EC50) values ranging from 0.002 to 0.13 nM. The broad potency of VEL has
also been demonstrated in diverse subtypes of genotype 1 to 6 clinical isolates with median
EC50 values for the genotypes similar to the results of laboratory replicons. Biochemical studies
have demonstrated that VEL lacks activity against the HCV NS3/4A protease, NS5B polymerase,
or the HCV internal ribosomal entry site.

5.2.2. Pharmacodynamic effects
5.2.2.1.  Primary pharmacodynamic effects
VEL
Antiviral Response

One of the primary objectives of Study GS-US-281-0102 was to evaluate the antiviral activity of
VEL doses, ranging from 5 mg to 150 mg, against HCV in genotype 1 to 6 infected patients. The
results indicated that following the administration of 3 consecutive daily doses of VEL there
were rapid reductions in HCV RNA! at all doses, with median reductions of 2 2 logio [U/mL
observed within 12 hour across all HCV genotypes. The greatest median change from baseline in
HCV RNA in each treatment group was generally observed by 54 hours, and was > 2 logio
[U/mL. Median maximum HCV RNA reductions were > 3 logio [U/mL for all doses of VEL across
all genotypes (Table 12). Median HCV RNA levels declined from approximately 6 logio [U/mL at
baseline to approximately 2 to 3 logio [U/mL at 54 hour after dosing. Antiviral activity was
similar for subjects with genotype 1a and 1b HCV who received VEL 150 mg. By contrast, there
were no meaningful changes from baseline in median HCV RNA at any post-dose assessment for
the placebo group.

Six subjects with varying genotypes and VEL doses had reductions in HCV RNA below the LLOQ
and categorical analysis indicated that the majority of subjects treated with VEL achieved a

> 3 logio [IU/mL reduction from baseline in HCV RNA within 48 hours to 72 hours following the
initial dose. Due to the small number of subjects in each treatment group, no conclusions were
made concerning the effect of IL28B genotype on viral decline.

1 On-treatment quantifiable HCV RNA: Any two consecutive HCV RNA values 2LLOQ during treatment, or
at the final treatment measurement and the next consecutive post-treatment measurement.
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Table 12: GS-US-281-0102 maximal reduction from baseline in HCV RNA (log10IU/mL)
(efficacy analysis set)

HCV GT 1a GT 1b GT2 GT 2 GT 4
RMA
Maximal
Reducilon
from G5-5816 | GS5-5816 | G5-5816 | G5-5816 | G5-5816 | G5-58160 | G5-5816 | G5-3816 | G5-5816 | G5-5816 | GS-5816
Baseline™ | Placebo S5ing 25 mg S0 mg 100 mg 130 mg 150 mg 150 mg 25 ing S0 omg 150 mg 150 mg
o N=17) | (N=d) | (N=B) | (N=B) | (N=8) | (¥=T) M=) | (N=8) | (N=T) | ¥=H) | ¥=6) | (N=D)
Mean 0,430 =3.682 3047 =3.580 =3, 558 =305 =3972 =357 =1.836 =1.594 =3.206 =3 466
(5D} (0.2445) | (0.4153) | (03074 [ (1.2385) {07792} (0.3530) | (1.2392) (05307} | (LTS | (LISOS) | (0.34584) | (0.5950)
Median 0428 =3 840 3,891 =4 Lad =3.672 -L1E0 =4.103 =302 =3.248 =3.117 =3. 135 3466
' o3 -0.530, -3.918, -4.183, -4.220. -1.178, -4.823, -4.406, -4. 751, =3967, <3274, -3.778, -3.887.
QL.Q3 -0, 280 -3.447 -3.840 2940 -3.178 -38T8 -1.177 -4 103 -0 94 -1.914 -2 800 -3.046
i, Max -.966, =3.870, =4551, =016, =4.403, -4.791, =5.037. =506, =4081, =3. 306, =1 126. -3.887.
Hiaai -0,104 -3.061 -3.199 -1.07¢ -2.019 ~d.2l3 -0.952 -3.356 0877 -0.835 -2.705 =304

a HCWEMNA :IJI:!l:\'lL'(lH'\]I]E Boche COBAS anM:lll W 3.03\.\1:.' for wse wath Hl_gh Piire Ayslem wath Lot ofl'pu.mll:lmn 25 WL
b HCWV genotype determuned wsing Siemens VERSANT HOV Genotype Assay, Version 2 (LiPA 2.0)

¢ Baseline is defined as the st available measurement preod to administeation of the first dose of study drog

d HEWV BEMA dain for short-term follow up l'lumlgh Day 17 were inchadad m the ATy talile

5.2.2.2.  Secondary pharmacodynamic effects
VEL
QTc

Study GS-US-281-1054 evaluated the effects of VEL on time matched, baseline adjusted, placebo
corrected QTc following a single therapeutic (100mg) or supratherapeutic dose (500 mg) of VEL
or 400 mg moxifloxacin (positive control) to healthy subjects. As expected, a single dose of
moxifloxacin increased the lower bound of the 2 sided 96.67% CI above 5 msec at all 3
preselected time points using either QTcF or QTcN.

Evaluation of the baseline adjusted mean differences between VEL 100 mg or 500 mg and
placebo and their associated 2 sided 90% Cls indicated that VEL did not prolong either QTcF or
QTcN interval as the upper bounds of the 90% ClIs were below 10 msec at all time points after
dosing. No subject administered either dose of VEL or placebo experienced absolute QTcF
intervals > 450 msec. Similarly, no subject on VEL had absolute QTcN intervals > 450 msec, one
subject had an absolute QTcN interval > 450 msec (baseline = 447.8 msec, 24 hours post
baseline = 450.7 msec) following treatment with placebo. No subject on VEL or placebo had a
change from baseline QTc > 30 msec or > 60 msec using either QTc correction formula (QTcF or
QTcN). In addition, no clinically significant changes from baseline in PR, QRS, or RR intervals or
HR were observed following administration of VEL compared with placebo and no notable U or
T wave abnormalities were detected.

Resistance - NS5A sequence analysis

In Study GS-US-281-0102, which in part examined the antiviral activity of VEL in genotype 1 to
6 HCV infected subjects, NS5A resistance associated variants (RAVs) were detected
pre-treatment by deep sequencing in 22 of 70 subjects who received VEL: 10 of 35 (28.6%)
subjects with genotype 1a HCV infection, 1 of 8 (12.5%) subjects with genotype 1b HCV
infection, 4 of 8 (50.0%) subjects with genotype 2 HCV infection, 5 of 17 (29.4%) subjects with
genotype 3 HCV infection and 2 of 2 (100.0%) subjects with genotype 4 HCV infection

(Table 13).
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Table 13: GS-US-281-0102 Number (%) of subjects with NS5A RAVs at pre-treatment or
post-baseline time-points

GT 1a GT 1 GT2 GT3 GT4
G5 G5 L G5 G5 Led G5 G5 GSs- G5 G5-
S816 816 5816 5816 5816 5816 £816 S816 5816 E816 5816
Flacebo 5 mg 15 mg S0 mg 100 mg 150 mg 150 mg 150 mg 22 mg S0 mg 150 mg | 150 mg
Baseline RAVS (N=1T) (N=4) (N=8) (N=8) (N=8) (N=T) | (N=8) (N=8) (N=T) (N=4) (N=6) N=1)
Number of subjects 8 4 g 8 ] T & 5 7 4 6 2
sequenced pretreatment
Number of subjects with 2 0 2 3 3 2 1 2 1 2 2
RAVS at prefreatment
Mean VL drop from 0 Na -1.76 -2.32 =287 =100 =447 -4.08 -0.99 -01.54 =180 =347
subject with/withow -5.68 -4.01 -3.71 -3.97 -4.38 -4.39 -4.62 -3.58 -3.18 354 na
RAVE
Number of subjects 2 4 5 ™ & 6" & & &' 4 [ 2
sequenced at
postbaseline”
Number of subjects with [i] 1 rad o 8 G G i .3 4 [ 2
RAVS at postbaseline”

na = not applicable, nd = not done
A The NSSA sequence data were not available from 570 subjects at postbaselmne: Subjeet 4238-2010 m the genotype 1a 50 mg cohon, Subject 1226-3002 m the genotype 1a
150 mg colort, Subpects 6002-9001 and 6003-9002 w the geastype 1b 150 mp cobort, and Sulyect 4262.3052 n the genotype 3a 25 mg cohort

b The NS$A RAVS were not detected 1n 3 of 65 sequenced subjects: Subject 4588-2051 from genotype 1a 25 mg cobom. Subject 1226-2001 from genotype 1a 30 mg cohon
and Sulbject 4262-5010 from the genotype b 150 mg cohort
c Cme subpect was determmed to be genotype la by N55A sequencing. Thes subject with po NS5A RAV at baselme had selected NS3A RAVS at postbaseline

In genotype 1a and 3a HCV infected subjects, the pre-treatment presence of NS5A RAVs was
associated with a slightly reduced decline in HCV RNA compared with subjects without NS5A
RAVs at baseline. However, in genotype 1b, 2, and 4 HCV infected subjects, no significant
difference in response was observed between subjects with or without NS5A RAVs at baseline.

Following treatment, NS5A RAVs emerged at more positions in the genotype 1a virus compared
with the other genotypes; RAVs were observed at only 2 NS5A positions in genotypes 1b, 2, 3,
and 4 virus (Table 14). Genotype 1a virus showed RAVs at NS5A positions M28, Q30, L31, P32,
H58, and Y93; RAVs at positions Y93, M28 and L31 were the most prevalent. In genotype 1b and
2b HCV infected subjects, L31M/V and Y93H were the most commonly observed RAVs; and in
genotype 3 HCV infected subjects, E92K and Y93H/N were the only observed RAVs following
dosing with VEL. In addition, Y93H and L30H RAVs were detected in both genotype 4 HCV
infected subjects at post-baseline time points.
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Table 14: GS-US-281-0102: NS5A RAVs detected at post-baseline time-points (between
Day 2 and 17) in subjects who received GS-5816

Variants [ Number of Subjects with this Variant l % of Subjects with this Variant
Genotype la: n =33 Subjects Sequenced

M2ST 14 42%
Q30H 24%
Q30K 12%
Q30R. 18%
L3tv 14 42%
LM 12 36%
P32l - 12%
H58D 3 15%
Y03C 5 15%
Y93H 2 66%
YO3N 14 2%
Genotype 1b: n = 6 Subjects Sequenced

v - 67%
L31M 67%
Y93H 100%
Genotype 2: n = 8§ Subjects Sequenced

L3tv 2 25%
L31M - 0%
L311 1 12.5%
YO3N 1 12.5%
Y93H 6 5%
Genotype 3: n =16 Subjects Sequenced

E92K 7 4%
YO3N 2 12.5%
Y93H 16 100%
Genotype 4: n =2 Subjects Sequenced

L30H 2 100%
Y93iC 1 50%
Y93H 2 100%

The long-term persistence results showed that NS5A RAVs that were present prior to treatment
persisted through the 48 week follow-up period; however, NS5A RAVs that developed during
treatment were more likely to disappear during the follow-up period. A total of 22 of 33
subjects (66.7%) with available sequences and without NS5A RAVs pre-treatment did not have
any detected NS5A RAVs at post treatment Week 48. RAVs were detected at low frequencies at
post treatment Week 48 in 29% to 50% of genotype 1a, 1b, and 3 HCV infected subjects. In
contrast, the treatment emergent NS5A RAVs were no longer detected with 1% assay sensitivity
in all genotype 2 HCV infected subjects, and the remaining 50% to 71% of genotype 1a, 1b, and
3 HCV infected subjects.

5.2.3. Time course of pharmacodynamic effects

Please see Section 5.2.2.1 of this report, which relates to the Primary Pharmacodynamics of VEL.
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5.2.4. Relationship between drug concentration and pharmacodynamic effects
524.1. VEL

In Study GS-US-281-0102 a simple Enax model was fit to examine the relationships between the
change from baseline in HCV RNA and VEL plasma exposure (assessed as AUCu on Day 3). The
model indicated that exposures achieved following administration of VEL doses =2 5 mg were
predicted to provide > 95% of maximal antiviral response in subjects with genotype 1 HCV
infection. Based on this model, VEL systemic exposures for subjects with genotype 3 HCV
infection were predicted to achieve at least 80% of maximal antiviral response at the > 25-mg
dose.

5.2.5. Genetic, gender and age related differences in pharmacodynamic response
Not examined.

5.2.6. Pharmacodynamic interactions

5.2.6.1.  Effect of VEL on OC therapy

Study GS-US-281-1058, which examined the effect of VEL on the PK of a representative
hormonal OC, indicated that luteinizing hormone (LH), follicle stimulating hormone (FSH), and
progesterone concentrations were similar following cycles of OC administration in the presence
or absence of 100 mg VEL OD. Median LH and FSH values were at the low end of expected
values for the ovulatory phase. Progesterone was lower than the expected range for the luteal
phase. These results are consistent with a decrease in serum LH and FSH caused by oral
hormonal contraceptives and absence of ovulation, as assessed by very low progesterone values
on cycle Day 21.

5.2.6.2.  SOF primary pharmacodynamics in the presence of other ARVs

Part A of Study P7977-1910 evaluated the viral kinetics of the effect of SOF on HCV RNA in
HIV/HCV co-infected subjects who received pre-specified ARV regimens for 7 days. In this part
of the trial, rapid declines in HCV RNA levels were observed, with > 4 logio [U/mL mean
reduction over 7 days of treatment with SOF. At Day 14 (7 days after stopping SOF dosing), the
overall mean (SD) change in HCV RNA levels from baseline was -3.08 (1.529) logio [U/mL. Early
HCV viral kinetics appeared to be independent of HCV genotype and subtype.

Part B of the same study examined the efficacy of treatment with SOF+ PeglFN + RBV as
measured by the proportion of subjects with sustained virologic response (SVR) 12 weeks after
discontinuation of therapy (SVR12). In addition, the proportion of subjects who attained SVR at
4 and 24 weeks after discontinuation of therapy (SVR4 and SVR24) was determined as was the
emergence of viral resistance to SOF during treatment and after treatment discontinuation.

The majority of subjects (91.3%, 21 subjects) in Part B of this study achieved SVR12. There was
no on-treatment virologic failure. There were a total of 2 subjects (8.7%) who relapsed; both of
these subjects relapsed within 4 weeks of stopping treatment.

Potent and rapid suppression of HCV RNA was observed with a mean 4.88 logio [U/mL decrease
in HCV RNA after 1 week of treatment with SOF + PegIFN + RBV + ARV that was maintained for
the duration of the study. By Week 4 and at each subsequent on-treatment assessment, 100% of
subjects had HCV RNA < LLOQ.

5.2.6.3.  Effect of SOF + Peg-IFN+RBV on alanine aminotransferase (ALT)

Approximately 57% of subjects (n = 13) had ALT > ULN at baseline and most had normalised
ALT values during treatment, coincident with decreases in viral HCV RNA.

5.2.6.4.  RAVS following treatment with SOF + other ARVs

In Part A of Study P7977-1910, 2 of 37 subjects who completed study treatment had HCV RNA >
1000 IU/ml by the end of the treatment period. NS5B amplification failed in 1 of these 2 subjects
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(Subject [information redacted]) and was successful in the other subject (Subject [information
redacted]). Deep sequencing analysis of NS5B with assay cut-off at 1% did not detect S282T or
any other NI RAVs at the end of 7 days of SOF monotherapy treatment in this subject. In
addition, for 26 of 37 subjects with HCV RNA > 400 [U/mL at the Day 14 follow-up visit, deep
sequencing analysis at this time point was successfully obtained for 21 of 26 subjects with no
S282T or any other NI RAVs detected.

In Part B, 2 subjects experienced HCV viral relapse and qualified for resistance testing (Subjects
[information redacted] and [information redacted]). No S282T or any other NI RAVs were
detected at baseline or relapse (post treatment Week 4).

5.3. Evaluator’s overall conclusions on pharmacodynamics
5.3.1. Mechanisms of action

SOF is a novel inhibitor of the HCV NS5B RNA dependent RNA polymerase with potent broad
genotypic activity in vitro, whereas, VEL is a novel HCV NS5A inhibitor that has demonstrated
potent in vitro antiviral activity against genotype 1 to 6 HCV replicons.

5.3.2. VEL; antiviral response

Administration of 3 consecutive daily doses of VEL (5 to 150 mg) resulted in rapid
reductions in HCV RNA, with median reductions of = 2 logio [U/mL observed within
12 hours across all HCV genotypes.

The greatest median change from baseline in HCV RNA in each treatment group was
generally observed by 54 hours, and was > 2 logio [lU/mL and 6 of 70 subjects with varying
genotypes and VEL doses had reductions in HCV RNA below the LLOQ.

Antiviral activity was similar for subjects with genotype 1a and 1b HCV who received
VEL 150 mg.

5.3.3. VEL; QTc

Therapeutic (100 mg) and supratherapeutic doses (500 mg) of VEL in healthy subjects did not
prolong either QTcF or QTcN. In addition, no clinically significant changes from baseline in PR,
QRS, or RR intervals or HR were observed following administration of VEL compared with
placebo and no notable U or T wave abnormalities were detected.

5.3.4. VEL; RAVs
RAVs were detected pre-VEL treatment in 22 of 70 subjects.

In genotype 1a and 3a HCV infected subjects, the pre-treatment presence of NS5A RAVs was
associated with a slightly reduced decline in HCV RNA compared with subjects without
NS5A RAVs at baseline.

Following VEL treatment, NS5A RAVs emerged at more positions in the genotype 1a virus
than in other genotypes.

Long-term persistence results showed that NS5A RAVs that were present prior to treatment
persisted through the 48 week follow-up period; however, NS5A RAVs that developed
during treatment were more likely to disappear during the follow-up period.

5.3.5. VEL; relationship between drug concentration and pharmacodynamic effect

An Enax model predicted that exposures achieved following administration of VEL doses = 5 mg
would provide > 95% of maximal antiviral response in subjects with genotype 1 HCV infection.
Based on this model, VEL systemic exposures for subjects with genotype 3 HCV infection were
predicted to achieve at least 80% of maximal antiviral response at the = 25 mg dose.
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5.3.6. Pharmacodynamic interactions

VEL (100 mg OD) did not affect the ability of OCs to reduce serum LH, FSH and progesterone
levels.

In the presence of pre-specified ARV regimens, 7 days treatment with SOF resulted in a
rapid decline in HCV RNA level, with a mean reduction in RNA of > 4 logio [lU/mL over the 7
days. At Day 14 (7 days after stopping SOF dosing), the overall mean (SD) change in HCV
RNA levels from baseline was -3.08 (1.529) log1o IU/mL and early HCV viral kinetics
appeared to be independent of HCV genotype and subtype.

Ninety-one percent of subjects administered SOF+Peg-IFN+RBV achieved SVR12 and there
was no on-treatment virologic failure. There were a total of 2 subjects (8.7%) who relapsed;
both of these subjects relapsed within 4 weeks of stopping treatment.

Potent and rapid suppression of HCV RNA was observed with a mean 4.88 logio IU/mL
decrease in HCV RNA after 1 week of treatment with SOF + Peg-IFN + RBV that was
maintained for the duration of the study. By Week 4 and at each subsequent on-treatment
assessment, 100% of subjects had HCV RNA < LLOQ.

Approximately 57% of subjects had ALT > ULN at baseline and most had normalised ALT
values during treatment with SOF + Peg-IFN + RBV, coincident with decreases in viral HCV
RNA.

6. Dosage selection for the pivotal studies

The dose of sofosbuvir 400 mg given once daily with RBV, with or without peglFN, is the
approved dose for the treatment of HCV infection. Safety and efficacy have been confirmed in
multiple Phase I and Phase III studies. For the NCE velpatasvir, activity against HCV was
demonstrated in the Phase II study GS-US-281-0102. Doses > 25 mg achieved at least 80% of
maximal antiviral response in all HCV genotypes. Favourable safety, efficacy and PK profiles
have been shown for the SOF/VEL 400 mg/100 mg FDC in Phase II studies involving 237
patients with HCV infection evaluated in Section 7(GS-US-342-0102, GS-US-337-0102 and GS-
US-342-0109). In study GS-US-281-0112, systemic exposure to velpatasvir 100 mg was similar
in patients with normal hepatic function and those with moderate or severe hepatic
dysfunction.

7. Clinical efficacy

Indication

“Epclusa (sofosbuvir/velpatasvir fixed dose combination) is indicated for the treatment of chronic
hepatitis C virus (HCV) infection in adults”.

7.1. Pivotal efficacy studies
7.1.1. Study GS-US-342-1137 (ASTRAL-4)
7.1.1.1.  Study design, objectives, locations and dates

This was a Phase III, multicentre, randomised, open label study to investigate the efficacy and
safety of sofosbuvir/velpatasvir (SOF/VEL) FDC in patients with chronic HCV infection and
Child-Pugh-Turcotte class B decompensated cirrhosis. It is an on-going study being conducted at
47 sites in the US. The study started in July 2014 and the cut-off date for analysis of the primary
endpoint was August 2015. This interim analysis was conducted when all patients had
completed the Week 12 visit, or had prematurely discontinued from the study.
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The primary objectives were to measure the proportion of patients achieving SVR122, and to
assess tolerability and safety. Other objectives were to measure SVR43 and SVR24+4, and the
proportion of patients with virologic failure. Approximately 225 patients were planned to be
randomised 1:1:1 to one of three treatment groups:

Group 1: SOF/VEL given for 12 weeks
Group 2: SOF/VEL + RBV given for 12 weeks
Group 3: SOF/VEL given for 24 weeks
The patients were stratified by HCV genotype (1, 2, 3, 4, 5, 6, and indeterminate).

All patients were required to complete the Week 4 and Week 12 post treatment visits. Patients
with HCV RNA < LLOQ at Week 12 were required to complete Week 24 unless viral relapse had
occurred.5 Up to 15 eligible patients in each group participated in an intensive 24 hour PK sub-
study conducted at the Week 2 or Week 4 visits. Random samples for a population PK analysis
were taken in all patients at each visit.

Study visits were conducted on Day 1, and at Weeks 1, 2, 4, 6, 8, 10, 12, 16, 20 and 24. At each
visit vital sign and clinical hepatic assessments were performed, including CPTé and MELD
scores.” AEs were recorded at each visit and measurements of biochemistry and haematology
parameters, HCV RNA, and SOF /VEL PK were made. Drug accountability and compliance were
assessed and study drug was dispensed at each visit.

7.1.1.2. Inclusion and exclusion criteria

The key inclusion criteria were: males or females aged = 18 years; HCV RNA > 104 IU/mL at
screening; documented chronic HCV infection for at least 6 months; cirrhosis confirmed by liver
biopsy (Metavir score = 4, or Ishak score = 5), Fibroscan (> 12.5 kPa), or FibroTest (> 0.75); CPT
class B (7-9) at screening; and patients unlikely to have a liver transplant for at least 12 weeks
from baseline.

The key exclusion criteria were: current or prior history of clinically significant illnesses
including hepatic, gastro-intestinal, pulmonary and cardiac diseases; unstable, severe
psychiatric illnesses; malignancy within 5 years; any solid organ transplantation; significant
drug allergy including hepatotoxicity; inability to exclude HCC by imaging within the previous 6
months; HBV or HIV co-infection; clinically significant ECG abnormalities; prior exposure to
SOF, or any NS5B or NS5A inhibitor; haematopoietic stimulating agents in the previous 3
months; medical conditions associated with other chronic liver disease; severe hepatic disease
such as HCC, current hepatopulmonary syndrome, or intractable encephalopathy (assessed by
MELD score); chronic use of systemic immunosuppressants; infection requiring antibiotics at
screening; active variceal bleeding within previous 6 months; portosystemic shunt;
haemoglobin < 10 g/dL; platelets < 30,000/mm3; ALT/AST 2 10 x ULN; sodium < 125 mEq/L;
total bilirubin > 5 mg/dL; creatinine clearance < 50 mL/min (by the Cockcroft-Gault equation);

2SVR12: HCV RNA <LLOQ measured 12 weeks after the last actual dose of study drug without any confirmed
quantifiable (2LLOQ) post-treatment value before or during that SVR window.

3 SVR4: HCV RNA <LLOQ measured 4 weeks after the last actual dose of study drug without any confirmed
quantifiable (=LLOQ) post-treatment value before or during that SVR window.

4SVR24: HCV RNA <LLOQ measured 24 weeks after the last actual dose of study drug without any confirmed
quantifiable (2LLOQ) post-treatment value before or during that SVR window.

5 In all studies, plasma HCV RNA levels were measured by a central laboratory using PCR (COBAS AmpliPrep/COBAS
Tagman Quantitative Test v2.0). The LLOQ was 15 IU/mL.

6 CPT (Child-Pugh-Turcotte) is a clinical scoring system used to assess cirrhosis severity. Encephalopathy, ascites,
bilirubin, albumin, and INR are each scored +1, +2 or +3 and the sum equals the CPT score.

7 MELD is a scoring system to assess the severity of chronic liver disease. It is calculated using the formula: MELD =
3.78 x In[serum bilirubin (mg/dL)] + 11.2 x In[INR] + 9.57 x In[serum creatinine (mg/dL)] + 6.43. In hospitalised
patients, the 3 month mortality ranges from 71.3% for scores 240 to 1.9% for scores <10.
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drug or alcohol abuse within previous 12 months; contraindication to RBV; and protocol
defined prohibited medications.

7.1.1.3.  Study treatments
Group 1: One SOF/VEL (400/100 mg) tablet once daily for 12 weeks

Group 2: One SOF/VEL (400/100 mg) tablet + RBV (1000 or 1200 mg/day based on body
weight and divided twice daily) once daily for 12 weeks

Group 3: One SOF/VEL (400/100 mg) tablet once daily for 24 weeks.

The tablets were taken with or without food. Dose modification for SOF/VEL was not permitted
but RBV dose modification or discontinuation was permitted at the discretion of the
investigator.

7.1.1.4.  Efficacy variables and outcomes
The main efficacy variables were:
SVR12
HCV RNA
Virologic failure and virologic resistance
Changes in CPT
ALT and other indices of hepatic function
PK
The primary efficacy outcome was the proportion of patients with SVR12.
Other efficacy outcomes included:
The proportions of patients with SVR4 and SVR24
The proportion of patients with virologic failures
Changes in CPT and MELD scores
HCV RNA kinetics during and after treatment?®
Emergence of viral resistance during and after treatment
Steady state PK of study drugs during treatment
7.1.1.5. Randomisation and blinding methods

Patient randomisation, treatment assignment and drug resupply were conducted using IWRS.
Randomisation was stratified according to HCV genotype. The study was open label.

7.1.1.6.  Analysis populations

The randomised analysis set (RAN) included all patients who were randomised. The safety
(SAS) and full analysis (FAS) sets included all randomised patients who received at least one
dose of study drug. The PK analysis set included all randomised patients who received at least
one dose of study drug and for whom study drug concentrations were available.

8 On-treatment virologic failure: Confirmed HCV RNA >=LLOQ after HCV RNA <LLOQ during treatment, or confirmed
increase from nadir in HCV RNA (two consecutive HCV RNA values > 1 log10 IU/mL above nadir) at any time point
during treatment or HCV RNA >LLOQ persistently during treatment with at least 6 weeks treatment.

9 Post-treatment quantifiable HCV RNA: Any two consecutive post-treatment HCV RNA measurements =LLOQ
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7.1.1.7.  Sample size

A sample size of 75 patients in each treatment group was estimated to provide at least 99%
power to detect a minimum 40% improvement from the assumed spontaneous rate of 1% using
a 2 sided exact 1 sample binomial test at a significance level of 0.0167.

7.1.1.8. Statistical methods

The primary endpoint was the proportion of patients with SVR12 for the FAS. The SVR12 rate of
each treatment group was compared to the assumed spontaneous rate of 1% using the 2 sided
exact 1 sample binomial test at the 0.0167 significance level. The Clopper-Pearson method was
used to calculate the 2 sided 95% Cls for the SVR12 rate in each group. Correction for
multiplicity was applied using the Bonferroni method. For the secondary endpoints, the
proportion of patients with SVR4 and SVR24, the proportion of patients with HCV RNA < LLOQ,
and HCV RNA absolute values were summarised. Analyses of CPT and MELD scores were
summarised for patients in the FAS who achieved SVR12, and for patients who did not achieve
SVR12. The proportion of patients with ALT normalisation was presented by study visit. All
continuous endpoints were summarised using descriptive statistics by treatment group and
stratification within group. All categorical endpoints were summarised by number and
percentage of patients who met the endpoint definition. Missing HCV RNA data were imputed
up to the time of the last dose. Sub-group analyses were performed based on HCV genotype, age,
gender, race, ethnicity, baseline BMI, IL28 genotype (CC or non-CC), baseline HCV RNA, baseline
CPT and MELD, previous treatment experience, and adherence to study regimen.

7.1.1.9.  Participant flow

A total of 438 patients were screened, 268 were randomised, and 267 received at least one dose
of study treatment. A total of 255 (95.5%) patients completed study treatment and 12 (4.5%)
patients discontinued study treatment. The most common reason for discontinuation was an AE
(3.4%). Additional details are shown in Table 15.
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Table 15: Study GS-US-342-1137 Patient disposition (screened subjects)

SOF/VEL
SOFVEL +RBV SOFVEL
o (%) 12 Weeks 12 Weeks 24 Weels Total
Subjects Screenad 438
Subjects Not Randommzed 170
Subjects Randomized 580 88 20 268
Subjects Randomized but Never Treatad 0 1 0 1
Subjects in Safety Analy=is Set g0 g7 90 267
Subjects in Full Analysis Set g0 g7 80 267
Subjects in PE Analysis Set g0 s7 20 267
Subjects in PK Substudy Analysis Set 14 9 14 37
Study Treatment Status
Completed Study Treatment 89 (98.9%) 82 (94.3%) B4 (93.3%) 255 (95.5%)
No FU-4 HCV RNA A=zessment 1 1 (V] 2
With FU-4 but No FU-12 HCV 3 0 2 3
FNA Assessment
Disconticned Study Trezhment 1(1.1%) 5(3.7%) 6(6.7%%) 12(4.5%)
Mo FU-4 HCVRNA Assessment 0 2 3 3
With FUU-4 bt No FU-12 HCV 0 a ]
FMNA Assessment
Feazon for Prematire Discontinnation of Study Treatment
Adverse Event 1(1.1%8) 4 (4.6%) 4 (4.4%) 9(3.4%)
Lack of Efficacy 0 1(1.1%) 1(1.1%) 2(0.7%3)
Noncomplisnce with Study Dug 0 a 1(1.1%) 1(0.4%)

The denonrinator for percentages was based on the mumber of subjects in the Safety Analysis Set.

The Safery Analysis Set inchuded subjects who were randomized and received at least 1 dese of smdy dug.

The FAS mcluded subjects who were mndomized and received at lazst 1 dose of study dmz

The PK Analysis Sat included subjects who were randomized and received at least 1 dose of study drug and for whom
concenmation data of analytes SOF (and its metsbolites G5-566500 and G5-331007) and VEL were available.

The PE Substudy Analysis Set included subjects, who provided separate consent, that were randomized or enrolled and recetved
at least 1 dose of study e md for whom the steady-state PK parameters of the analytes of interest SOF (and its metabalites
G5-566500 and G5-331007) and VEL were svailabla,

7.1.1.10. Major protocol violations/deviations

A total of 51 major protocol deviations were reported in 44 (16.4%) patients. The deviations
were related to inclusion/exclusion criteria (5.2%), not managed according to protocol (4.1%),
study medication errors (4.1%), prohibited medications (3.0%) and improper informed consent
(2.6%). The deviations occurred in similar proportions in each study group and none warranted
exclusion from the primary analysis.

Overall, the mean SOF/VEL study drug compliance rate was > 90%. Compliance with SOF/VEL
was < 80% in 7.8%, 4.6%, and 7.8% in Groups 1, 2, and 3, respectively. However, compliance
with RBV in Group 2 was much lower (< 80% in 36.8% of patients).

7.1.1.11. Baseline data

The baseline demographic data were similar in each treatment group. Overall, the majority of
patients were male (69.7%), and White (89.5%), with a mean age of 58 years (range 42-73).
Most patients were aged < 65 years (87.6%). The mean BMI was 30.4 kg/m?2. With the exception
of previous treatment experience, the baseline disease characteristics were also similar in each
group. Overall, most patients (77.5%) had HCV GT1 infection (59.6% GT1a, 18.0% GT1b), and
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14.6% of patients had GT3 infection. There were only small numbers of patients with genotypes
2,4, and 6 (4.5%, 3.0% and 0.4%, respectively). The IL28B CC genotype was present in 23.2% of
patients, and 76.0% were non-CC. The mean baseline HCV RNA was 5.9 log1o [U/mL, and HCV
RNA was < 800,000 IU/mL in 44.2% of patients. Mean baseline ALT was 67 U/L (> 1.5 x ULN in
48.3% of patients), and mean creatinine clearance was 89.6 mL/min. A total of 44.9% of
patients were treatment- naive and 55.1% were treatment experienced. Compared with the
overall population, notably fewer patients (35.6%) were treatment naive in Group 1 (SOF/VEL
for 12 weeks). Overall, baseline CPT B and MELD score 10-15 were reported in 89.9% and
61.0% of patients, respectively. Mild to moderate ascites was present in 77.5% of patients, and
2.6% had severe ascites. At baseline, 38.2% of patients had no encephalopathy and 61.8% had
Grade 1-2 encephalopathy. No patients had severe encephalopathy.

Results for the primary efficacy outcome
The proportions of patients achieving SVR12 by treatment group were:
Group 1 (SOF/VEL for 12 weeks): 83.3% (95% CI: 74.0,90.4)
Group 2 (SOF/VEL + RBV for 12 weeks): 94.3% (95% CI: 87.1, 98.1)
Group 3 (SOF/VEL for 24 weeks): 85.6% (95% CI: 76.6,92.1).

All SVR12 rates were statistically significantly superior to the assumed spontaneous rate of 1%
(p <0.001).

Results for other efficacy outcomes
SVR12 by genotype

SVR12 rates by genotype were provided. In patients with GT1 infection (n=207), SVR12 was
achieved by 88.2% (95% CI: 78.1, 94.8) of patients in Group 1, 95.6% (95% CI: 87.6,99.1) in
Group 2,and 91.5% (95% CI: 82.5, 96.8) in Group 3. There were no notable differences in
SVR12 rates between patients with GT1a and GT1b infection (88.0% versus 88.9%). In patients
with GT3 infection (n=39), SVR12 was achieved by 50% (95% CI: 23.0, 77.0) of patients in
Group 1, 84.6% (95% CI: 54.6, 98.1) in Group 2, and 50.0% (95% CI: 21.1, 78.9) in Group 3.
There were only small numbers of patients with GT2, GT4, and GT6 infection but all achieved
SVR12. The single exception was one patient with GT2 infection in Group 3 who died 39 days
after receiving 28 days of treatment.

SVR12 in sub-groups

No meaningful comparisons were possible in sub-groups due to the low patient numbers in
each treatment group.

Virologic outcomes

In Group 1, 12.2% of patients relapsed but no patients had on-treatment virologic failure. In
Group 2, 2.4% of patients relapsed and 1.1% had on-treatment virologic failure. In Group 3,
8.0% of patients relapsed and 1.1% had on-treatment virologic failure. Virologic outcomes by
genotype are shown in Table 16. In patients with GT1 infection, overall virologic failure
occurred in 7.4%, 1.5%, and 4.2% of Groups 1, 2, and 3, respectively. In patients with GT3
infection, virologic failure occurred in 42.9%, 15.4%, and 41.7% of Groups 1, 2, and 3,
respectively. There were no virologic failures in patients with GT2, GT4, or GT6 infections.
Virologic outcomes could not be assessed in 11 patients, 7 patients died, and a further four
patients were lost to follow-up.
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Table 16: Study GS-US-342-1137. Virologic outcomes by genotype (FAS)

Genotype
Total
(All
iGenotypes)| GT-la GI-1b IGT-1 Totall GT-2 GT-3 GT-4 GT-6
SOF/VEL 12 Week Group, n 90 50 18 68 4 14 4 0
SVR12 75/90 4450 16/18 60/68 44 714 4/4 0
(83.3%) | (88.0%) | (88.9%) | (88.2%) | (100.0%) | (50.0%) | (100.0%)
Overall Virologic Failure 11/90 3/50 2/18 5/68 04 6/14 0/4 0
(12.2%) (6.0%) (11.1%) (7.4%) (42.9%)
Relapse 11/90 3/50 18 5/68 0/4 6/14 0/4 0
(122%) | (6.0%) | (11.1%) | (7.4%) (42.9%)
On-Treatment Virologic 020 0/50 018 0/68 04 014 o4 0
Faihwe
Other 400 (4.4%)(3/50 (6.0%)] 018 [3/68(44%) 04 N114(71%) 04 0
SOF/VEL+RBV 12 Week 87 54 14 68 £l 13 2 0
Group, n
SVR12 82/87 51/54 14/14 65/68 414 11/13 22 0
(94.3%) | (94.4%) | (100.0%) | (95.6%) | (100.0%) | (84.6%) | (100.0%
Orverall Virologic Failure 13/87 (3.4%)(1/54 (1.9% 0/14  |1/68 (1.5%) 04 2113 02 0
(15.4%)
Relapse 2/85 (2.4%){1/53 (1.9% 014 |1/67(1.5% 04 1/12 (8.3%) 02 0
On-Treatment Virologic [1/87 (1.1%)| 0/54 014 0/68 0/4 1/13 (7.7%) 072 0
Failure
Other 2/87 (2.3%)2/54 (3. 7% 014  [2/68 (2.9%) 04 013 072 0
SOE/VEL 24 Week Group, n a0 55 16 71 4 12 2 1
SVR12 77/90 51/55 14/16 65/71 34 612 22 11
(85.6%) | (92.7%) | (87.5%) | (91.5%) | (75.0%) | (50.0%) | (100.0%) | (100.0%)
Orverall Virologic Faihure 18700 (8.9%){2/55 (3.6%)1/16 (63%)|3/71 (4.2%) 04 5/12 072 01
(41.7%)
Relapse 7/88 (8.0%0)|2/35 (3.6%)1/16 (63%)(3/71 (4.2%)] 0/4 410 072 011
(40.0%)
On-Treatment Virologic [1/90(1.1%) 0/55 0116 071 04 |I/12(83%) 02 01
Failure
Other 5/00 (5.6%6)[2/55 (3.6%){1/16 (6.3%)3/71 (4.2%){1/4 25.0%)(1/12 (83%)] 02 on
HCV RNA was analyzed using COBAS AmpliPrep/COBAS TagMan HCV Quantitative Test v2.0 with linut of quantstation of
15 TU/ml

Relapse = confirned HCV RNA =1 1.0Q during the posttreatment period having achieved HCV RNA <LLOQ at last
on-treatment visit.

On-treatment virologic failure = breakthrough (confirmed HCV RNA > 11.0Q after having previously had HCV RNA <11.0Q
while on treatment), rebound (confirmed 1 log;; IU/mL mncrease m HCV RNA from nadir while on treatment), or nonresponse
(HCV RNA persistently =L T.OQ through 8 weels of treatment) Other = subject who did not achieve SVR12 and did not mest
virologic fatlure criteria.

SVR4 and SVR24

Overall, SVR4 and SVR12 were achieved by 92.2% and 83.3% of Group 1; by 95.4% and 94.3%
of Group 2; and by 90.0% and 85.6% of Group 3. The proportions of patients with SVR4 by
genotype were provided. SVR24 rates were not available for the interim analysis.

Virologic failure in sub-groups

Virologic failure did not occur in any patients in Groups, 2, 4, or 6. Virologic failures by sub-
group in patients with GT1 or GT3 infection were provided. There were no notable differences
between groups but the numbers in the sub-groups were too small for meaningful comparisons.
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HCV RNA <LLOQ

The proportions of patients with HCV RNA < LLOQ during treatment were provided. Rapid
suppression of HCV RNA occurred in all treatment groups and genotypes. At Week 4, 80.5% to
91.0% of patients had HCV RNA < LLOQ, and all but two patients were suppressed at Week 8.

HCV RNA during treatment

Mean HCV RNA levels declined rapidly by approximately -4.5 logio [U/mL from baseline to the
end of treatment in all treatment groups and genotypes.

CPT and MELD scores

Changes from baseline in CPT scores reported in patients who achieved SVR12 are illustrated in
Figure 4. Overall, CPT scores were improved in 47.2% of patients and unchanged in 43.2%.
Worsening occurred in only 9.6% of patients. Changes from baseline in MELD scores reported in
patients who achieved SVR12 are illustrated in Figure 5. Overall, MELD scores were improved in
55.5% of patients and unchanged in 19.7%. Worsening occurred in 24.9% of patients. A total of
84% of patients with baseline MELD = 15 improved and only 8% worsened.

Figure 4: Study GS-US-342-1137 Changes in CPT scores from baseline to post treatment
week12 (FAS, subjects who achieved SVR12)
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Figure 5: Study GS-US-342-1137 Changes in MELD score scores from baseline to post
treatment week12 (FAS, subjects who achieved SVR12)

G5-US-342-1137: Changes in MELD Scores from Baseline to
Posttreatment Week 12 (Full Analysis Set, Subjects Who Achieved
SVRI1I)
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Virologic resistance

A total of 256 patients in the SAS had a virologic outcome (86 in Group 1, 85 in Group 2, and 85
in Group 3). A total of 22 patients (9%) experienced virologic failure (20 relapsers, 2 on-
treatment failure). Mutations at NS5A position 93 (mainly Y93H) were observed in 19/22
(86%) patients at the time of virologic failure. NS5B mutations occurred in 5/22 (23%) patients
at the time of virologic failure.

Comment: This randomised study compared three SOF /VEL regimens given for 12 or 24 weeks
in patients with HCV GT1-6 infection and confirmed decompensated cirrhosis.
Approximately 55% of patients were non-responders to previous therapies; mostly
peg-IFN based regimens. The overall study design was appropriate and powered to
demonstrate an efficacy benefit of at least 40% compared to an assumed
spontaneous remission rate of 1%. A control group given placebo for 12 weeks was
not considered appropriate due to the life-threatening nature of the underlying
disease.

SVR12 rates in the three treatment groups were each outstanding and statistically
significant compared with the assumed comparator rate of 1% (p < 0.001). The
SVR12 rate was 83.3% in the SOF /VEL 12 week group; treatment for 24 weeks
conferred no additional benefit with a comparable SVR12 rate of 85.6%. Efficacy
was greatest in the group treated with SOF/VEL + RBV for 12 weeks with an SVR12
rate of 94.3%. This impressive outcome was achieved despite poor RBV compliance
rates (patient or investigator initiated). The large majority of patients had GT1
(77.5%) or GT3 infection (14.6%). However, efficacy was 100% in the small number
of patients with GT2, GT4 and GT6 infections (no patients with GT5 infection were
treated). Virologic failure was reported in only 1.5% of GT1 infected patients but
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there were no failures in the GT2, GT4, and GT6 groups. Virologic failure occurred in
two GT3 patients (15.4%) but PK analysis confirmed non-compliance in one of
these patients. Approximately half of the patients who achieved SVR12 had
improved liver function assessed by CPT and MELD scores (most commonly
increased serum albumin and decreased total bilirubin).

Historically, treatment experienced patients with chronic HCV infection and
cirrhosis are the group least likely to respond to subsequent therapies. The results
of this study support the use of SOF/VEL in combination with RBV in treatment
naive or treatment experienced patients with decompensated cirrhosis. The results
also support the use of SOF/VEL in patients who are unable to tolerate RBV therapy.
Only small numbers of patients with GT2 to GT6 infection were studied. However,
SVR12 rates were 100% in these groups. In light of this and the results of study
GS-US-342-1139, it is reasonable to predict valuable efficacy rates in all genotypes.

7.1.2. Study GS-US-342-1138 (ASTRAL-1)
7.1.2.1.  Study design, objectives, locations and dates

This was a Phase III, multicentre, randomised, double-blind, placebo controlled study to
investigate the efficacy and safety of SOF/VEL in patients with chronic HCV infection (genotypes
1,2, 4,5, or 6). Itis an on-going study being conducted at 81 sites in the Belgium, Canada,
France, Germany, Italy, Hong Kong, the UK and the US. The study started in July 2014 and the
cut-off date for analysis of the primary endpoint was June 2015. This interim analysis was
conducted when all patients had completed the Week 12 visit, or had prematurely discontinued
from the study.

The primary objectives were to measure the proportion of patients achieving SVR12, and to
assess tolerability and safety. Other objectives were to measure SVR4 and SVR24, and the
proportion of patients with virologic failure. Approximately 600 patients were planned to be
randomised 5:1 to one of two treatment groups:

Group 1: SOF/VEL given for 12 weeks
Group 2: Placebo given for 12 weeks

The patients were stratified by HCV genotype (1, 2, 4, 6, and indeterminate), and the presence
or absence of cirrhosis at screening. Patients with GT5 infection were not randomised but were
enrolled into the active treatment group. Approximately 20% of patients were planned to be
treatment experienced, and approximately 20% of patients were planned to have cirrhosis.

All patients were required to complete the Week 4 and Week 12 post treatment visits. Patients
with HCV RNA < LLOQ at Week 12 were required to complete Week 24 unless viral relapse had
occurred. An intensive 24 hour PK sub-study was conducted at the Week 2 or Week 4 visits in a
sub-group of patients who provided separate consent. Random samples for a population PK
analysis were taken in all patients at each visit. Patients in the placebo group were offered the
option to participate in a deferred study if HCV RNA was 2 LLOQ at the 12 Week visit. Patients in
the active group could enrol into the SVR Registry Study or the Sequence Registry Study if SVR
was not achieved.

Study visits were conducted on Day1, and at Weeks 1, 2, 4, 6, 8, 10, 12, and 24. AEs were
recorded at each visit. Vital signs were recorded and measurements of biochemistry and
haematology parameters, HCV RNA, and SOF/VEL PK were made. Drug accountability and
compliance were assessed and study drug was dispensed at each visit.

7.1.2.2. Inclusion and exclusion criteria

The key inclusion criteria were: males or females aged = 18 years; HCV RNA > 104 IU/mL at
screening; documented chronic HCV infection for at least 6 months (genotypes 1, 2, 4, 5, 6, or
indeterminate); cirrhosis confirmed by liver biopsy (Metavir score = 4, or Ishak score = 5),
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Fibroscan (> 12.5 kPa), or FibroTest (> 0.75); CPT class B (7-9) at screening, or absence of
cirrhosis defined by liver biopsy within previous 2 years, FibroTest < 0.48, or Fibroscan

< 12.5 kPa at screening; and patients unlikely to have a liver transplant for at least 12 weeks
from baseline.

The key exclusion criteria were: current or prior history of clinically significant illnesses
including hepatic, gastro-intestinal, pulmonary and cardiac diseases; unstable, severe
psychiatric illnesses; malignancy within 5 years; any solid organ transplantation; significant
drug allergy including hepatotoxicity; inability to exclude HCC by imaging within the previous 6
months; HBV or HIV infection; clinically significant ECG abnormalities; prior exposure to SOF, or
any NS5B or NS5A inhibitor; clinical hepatic decompensation; haemoglobin < 11 g/dL for
females and < 12 g/dL for males ; platelets < 50,000/mm3; ALT/AST = 10 x ULN; direct bilirubin
> 1.5 x ULN; albumin < 3 g/dL; creatinine clearance < 60 mL/min (Cockcroft-Gault); drug or
alcohol abuse within previous 12 months; contraindication to RBV; and protocol defined
prohibited medications.

7.1.2.3.  Study treatments
Group 1: One SOF/VEL (400/100 mg) tablet once daily for 12 weeks
Group 2: Placebo tablet once daily for 12 weeks
7.1.2.4.  Efficacy variables and outcomes
The main efficacy variables were:
SVR12
HCV RNA
Virologic failure and virologic resistance
ALT and other indices of hepatic function
PK.
The primary efficacy outcome was the proportion of patients with SVR12 in each treatment
group.
Other efficacy outcomes included:
The proportion of patients with SVR4 and SVR24
The proportion of patients with virologic failure
HCV RNA kinetics during and after treatment
Emergence of viral resistance during and after treatment
Steady state PK of study drugs during treatment.
7.1.2.5. Randomisation and blinding methods

Patient randomisation, treatment assignment and drug resupply were conducted using IWRS.
Randomisation was stratified according to HCV genotype. Approximately 20% of patients were
planned to be treatment experienced, and 20% were planned to have cirrhosis. Patients with
GT5 infection were not randomised but were included in the active treatment group.

Study drugs (SOF/VEL or matching placebo) were dispensed at baseline and at Weeks 4 and 8.
The investigators and patients were blind to the randomised treatment identity but emergency
unblinding was permitted via IWRS.
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7.1.2.6.  Analysis populations

The randomised analysis set (RAN) included all patients who were randomised. The safety
(SAS) and full analysis (FAS) sets included all randomised patients who received at least one
dose of study drug. The PK analysis set included all randomised patients who received at least
one dose of study drug and for whom study drug concentrations were available. A total of 70
patients were enrolled in the steady-state PK sub-study.

7.1.2.7.  Sample size

A sample size of 500 patients in the SOF/VEL treatment group was estimated to provide 90%
power to detect an improvement of at least 5% in the SVR12 rate from the performance goal of
85% using a 2 sided exact 1 sample binomial test at a significance level of 0.05.

7.1.2.8. Statistical methods

The primary endpoint was the proportion of patients with SVR12 for the FAS. The SVR12 rate in
the SOF/VEL group was compared with a performance goal of 85% using the 2 sided exact

1 sample binomial test at the 0.05 significance level. The Clopper-Pearson method was used to
calculate the 2 sided 95% Cls for the SVR12 rate in each group. Additionally, the point estimate
was provided for the placebo group. No correction for multiplicity was made as only one test
was performed.

For the secondary endpoints, the proportion of patients with SVR4 and SVR24, the proportion of
patients with HCV RNA < LLOQ, and HCV RNA absolute values were summarised for patients
who did not achieve SVR12. ALT normalisation was presented by study visit. All continuous
endpoints were summarised using descriptive statistics by treatment group and stratification
within group.

All categorical endpoints were summarised by number and percentage of patients who met the
endpoint definition. Missing HCV RNA data were imputed up to the time of the last dose. Sub-
group analyses were performed based on HCV genotype, age, gender, race, ethnicity, baseline
BM], IL28 genotype (CC or non-CC), baseline HCV RNA, previous treatment experience, and
adherence to study regimen (< 80%, = 80%).

7.1.2.9.  Participant flow

A total of 847 patients were screened, 741 were randomised, and 740 received at least one dose
of study treatment. A total of 623 patients were included in the PK analysis, and 70 patients
were enrolled in the steady-state PK sub-study. A total of 735 (99.3%) patients completed study
treatment and 5 (0.7%) patients discontinued. The most common reason for discontinuation
was AEs (0.4%). Additional details are shown in Table 17.
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Table 17: Study GS-US-342-1138 Patient disposition

vl | P SOF/VEL 12 Weeks
Study 12 Weeks Total
Subject Disposition Total Total |(All Genotypes)| GTla | GT1b
Subjects Screened 847
Subjects Not Randomured Enrolled 106
Subjects Randonuzed Enrolled 741 116 625 211 118
Subjects Randonuzed Enrolled but Never Treated 1 0 1 1 0
Subjects mn Safety Analy=is Set 740 116 624 210 118
Subjects in Full Analy=is Set 740 116 624 210 118
Subjects in PK Analy=mis Set 623 0 623 210 118
Subjects in PK Substudy Analysis Set 70 0 70 2% 13
Srudy Treatment Status
- 5 -
Colaylnind Sy Tonstiamat fgé-?'- o) (gi 143' v {9‘;-'.'3’ o} (99;%&1) {101613"0)
No FU-4 HCV ENA Assessment 2 1 1 0 0
With FU-4 but No FU-12 HCV RNA 1 0 1 1 0
Aszessment
Drscontinued Study Treatment 5(0.7%) | 3Q.6%) 2(0.3%) 2 (1.0%)
No FU4 HCV RNA Assessment 3 1 2 2
With FU-4 but No FU-12 HCV ENA 0 0 0 0 0
Asseszment
Reason for Premature Dhscontinuation of Study Treatment
Adverse Event J(04%) | 2(1.7%) 1(0.2%) 1(0.5%)
Lozt to Follow-Up 1(0.1%) 0 1(0.2%) 1(0.5%)
Investigator's Dhscretion 1(0.1%) 1(0.9%) 0 0

GT = penorype; FU-x = follow-up visit a1 x weeks sfier disconninming reatmsnt

The dencouinator for percentages was based on the number of subjects in the Safery Analysic Set.

The Safery Analysis Set inchnded subjects who recesved at least 1 dose of smady drag The Full Analysis Set inchuded subjects
wiho were rndomized enrolled and recerved at least 1 dose of study drag. The PE Anabyss Set mcluded subjects who were
randomized ‘emrolled and recerved at least 1 dose of smdy drug and fior whom concentranon dats of analvies SOF (and s
metabolies (#5-566500 and G5-331007) and VEL were svulsble The PE Subsmady Analyas Set mcinded subjects who
provided separame consent and were mandomized eorolled and received ar least 1 dosa of smdy drug and for whom the steady-stam
PE parameters of the analvies of interest SOF (and its metabolites G5-566500 and G5-33100T) and VEL were available.

7.1.2.10. Major protocol violations/deviations

Overall, the number of protocol deviations was low. A total of 79 significant protocol deviations
were reported in 75 patients, most commonly due to violation of inclusion/exclusion criteria
(0.07%). Other deviations were related to management not according to protocol (0.01%),
study medication errors (0.01%), prohibited medications (0.01%), and improper informed
consent (0.01%). The deviations occurred in similar proportions in each study group and none
warranted exclusion from the primary analysis.

Overall, the mean SOF/VEL study drug compliance rate measured by tablet counts was > 90%.
Compliance < 80% was reported in 4.0% of the SOF /VEL group, and 7.8% of the placebo group.

7.1.2.11. Baseline data

The baseline data were comparable in each treatment group. Overall, the majority of patients
were male (59.7%), and White (78.8%), with a mean age of 54 years (range 18 to 82). Most
patients were aged < 65 years (86.5%). The mean BMI was 26.6 kg/mz2. The baseline
demographics for each genotype were provided. Patients with GT5 infection tended to be older
with a mean age of 59 years, and patients with GT6 infection were mainly Asian (97.6%) with a
lower mean BMI (23.8 kg/m?2). The baseline disease characteristics were comparable in each
treatment group. In the SOF/VEL group, the majority of patients (52.6%) had HCV GT1 infection
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(33.7% GT1a, 18.9% GT1b), 16.7% had GT2 infection, 18.6% had GT4 infection, 5.6% had GT5
infection, and 6.6% had GT6 infection. In the overall population, the IL28B CC genotype was
present in 30.0% of patients, and 69.2% were non-CC. The mean baseline HCV RNA was

6.3 logio IU/mL, and HCV RNA was < 800,000 IU/mL in 25.9% of patients. Mean baseline ALT
was 73 U/L (> 1.5 x ULN in 45.0% of patients), and mean estimated creatinine clearance was
107.5 mL/min. Overall, 68.4% of patients were treatment- naive, and 31.6 were treatment
experienced. Overall, cirrhosis was present in 19.2% of patients (SOF/VEL 19.4%, PBO 18.1%).
Patients with GT2 infection had the lowest incidence of cirrhosis, and patients with GT4
infection had the highest (23.3%). Patients with GT4 infection had the highest proportion of
treatment experienced patients (44.8%), and patients with GT6 infection had the lowest
proportion (7.3%).

7.1.2.12. Results for the primary efficacy outcome

The primary endpoint was achieved with an SVR12 rate of 99.0% (95% CI: 97.9, 99.6) which
was statistically superior to the pre-specified performance goal of 85% (p < 0.001). No patients
in the placebo group achieved SVR12.

7.1.2.13. Results for other efficacy outcomes
SVR12 by genotype

SVR12 rates by genotype are shown in Table 18 and Table 19. In the SOF/VEL group, SVR12
was achieved by 98.1% to 100% of patients across the study genotypes.

Table 18: Study GS-US-342-1138 Virologic outcomes (SOF/VEL 12 Week group) by
genotype (Genotype 1)

SOE/VEL 12 Weeks
Toral GT1
(All Genotypes) GTla GT1b Total
(N=624) (N=210) (N=118) (N =318)
SVR12 618/624 (99.0%) | 206/210 (98.1%) | 117/118 (99.2%) | 323/328 (98.5%)
Overall Virologic Failure 2/624 (0.3%) 1/210 (0.5%) 1/118 (0.8%) 2/328 (0.6%)
Relapse 2/623 (0.3%) 1/209 (0.5%) 1/118 (0.8%) 2/327 (0.6%)
Completed Study /62 g ] 58 o, 1) 0,
Treatment 2/622 (0.3%) 17208 (0.5%) 1/118 (0.8%) 2/326 (0.6%)
Discontinued Study z
Tiestment 01 0/1 00 0/1
S st Vskge: 0/624 0210 0118 0328
Failure
Other 4/624 (0.6%) 3/210 (1.4%) 0/118 3/328 (0.9%)

GT = genoty

HCV ENA. was analyzed using COBAS AmpliPrep/COBAS TagMan HCV Quantitative Test v2.0 with huit of quantitation of

15 Wml.

Relapse = confirmed HCV RNA =LT.0Q durning the posttreatment period having achieved HCV RNA <LLOQ at last
on-treatment visit.

On-treatment virologic fashure = breakthrough (confirmed HCV RNA = LLOQ after having previously had HCV RNA < LLOQ

while on treatment). rebound (confirmed > 1 log, JU/ml. increase in HCV RNA from nadir while on treatment). or nonresponse

(HCV RNA persistently Z11.0Q) through 8 weeks of treatment). Other = subject who did not achieve SVR12 and did not meet

virologic failure criteria
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Table 19: Study GS-US-342-1138 Virologic outcomes (SOF/VEL 12 Week group) by
genotype (Genotypes 2, 4, 5 and 6)

SOF/VEL 12 Weeks
GI2 GI4 GI5 GI6
(N =104) (N =116) (N =35) (N =41)
SVR12 104104 (100.0%) | 116/116 (100.0%) | 34/35(97.1%) | 41/41 (100.0%)
Overall Virologic Failure 0/104 /116 0/35 0/41
Relapse 0104 0116 0/35 0/41
Completed Study e
Treatment 0104 /116 0/35 041
Discontinued Study .
Trea t 0/0 00 0/0 0/0
O Trestuet Vinckoge: 0/104 0/116 035 0/41
Failure
Other 0/104 0116 1/35 (2.9%) 0/41
GT = genotype

HCV RNA was analyzed nsing COBAS AmpliPrep/COBAS TagMan HCV Quantitatnve Test v2.0 with limut of quantitation of

15 UL

Belapse = confirmed HCV RNA =1 1.00Q during the posttreatment period having achieved HCV BENA <11.0OQ at last
on-treatment visit

On-treatment virologic failure = breakthrough (confirmed HCV RNA = 11.0Q after having previously had HCV ENA <11.0Q

while on treatment), rebound (confirmed =1 log; IU/'mL increase m HCV RNA from nadir while on treatment), or nonresponse

(HCV BNA persistently = L1.00Q) through § weeks of treatment). Other = subject who did not achieve SVR12 and did not meet

virologic faihuwre criteria

SVR12 in sub-groups

In the SOF/VEL group, high SVR12 rates were achieved in all sub-groups, including gender, race
and age. Notably, SVR12 was achieved by 99.2% (95% CI: 95.5, 100.0) of cirrhotic patients, and
99.0% (95% Cl: 97.7, 99.7) of non-cirrhotic patients. SVR12 rates were less favourable but still
high in patients with study drug compliance < 80%.

Virologic outcomes

No patients in the SOF/VEL group had on-treatment virologic failure. A total of 6/624 patients
(1%) did not achieve SVR12. Two had virologic relapse detected at Week 4, and four patients
did not achieve SVR12 (one patient died and three were lost to follow-up).

SVR4 and SVR24

Overall, SVR4 and SVR12 were achieved by 99.2% and 99.0% of the SOF/VEL group. SVR4 rates
were achieved by 97.1% (in the GT5 sub-group) to 100% of patients across the study genotypes.
SVR24 rates were not available for the interim analysis.

HCV RNA < LLOQ

The proportions of patients with HCV RNA < LLOQ during treatment were provided. Rapid
suppression of HCV RNA occurred in all genotypes. In the SOF/VEL group at Week 4 and Week
8,90.5% and 99.7% of patients had HCV RNA < LLOQ.

HCV RNA during treatment

Mean HCV RNA levels declined rapidly by -5.12 to -4.82 logio [lU/mL from baseline to the end of
treatment across the study genotypes.

Virologic resistance

A total of 599/620 patients in the SAS had a virologic outcome. Two patients experienced
virologic relapse. Both had NS5A RAVs at baseline and both developed additional NS5A RAVs at
relapse.

Comment: This randomised, placebo controlled study assessed the safety and efficacy of
SOF/VEL given for 12 weeks in treatment naive or treatment experienced HCV
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patients with genotype 1, 2, 4, 5, or 6 infections, with or without compensated
cirrhosis.

The primary endpoint was achieved with an SVR12 rate of 99.0% in the SOF/VEL
group which exceeded the 85% performance target (p < 0.001). The SVR12 rates
were comparable in all genotypic and demographic subgroups. Notably, SVR12 was
achieved by 99.2% of cirrhotic patients, and by 99.5% of treatment experienced
patients. There were only two virologic failures in 624 patients treated with
SOF/VEL, both with GT1 infections. There were no virologic failures in patients with
GT2, GT4, GT5, or GT6 infections. The results of this study are outstanding and
support the use of SOF/VEL for 12 weeks in treatment naive or treatment
experienced patients with genotypes 1, 2, 4, 5, or 6 infections, with or without
compensated cirrhosis.

7.1.3. Study GS-US-342-1139 (ASTRAL-2)
7.1.3.1.  Study design, objectives, locations and dates

This was a Phase III, multicentre, randomised, open label study to compare the efficacy and
safety of SOF/VEL with SOF + RBV in patients with chronic HCV genotype 2 infection. It is an on-
going study being conducted at 51 sites in the US. The study started in September 2014 and the
cut-off date for analysis of the primary endpoint was July 2015. This interim analysis was
conducted when all patients had completed the Week 12 visit, or had prematurely discontinued
from the study. The primary objectives were to compare the proportions of patients achieving
SVR12, and to assess tolerability and safety. Other objectives were to measure SVR4 and SVR24,
and the proportion of patients with virologic failure. Approximately 240 patients were planned
to be randomised 1:1 to one of two treatment groups:

Group 1: SOF/VEL given for 12 weeks
Group 2: SOF + RBV given for 12 weeks.

The patients were stratified by the presence or absence of cirrhosis at screening, and prior
treatment experience. Approximately 20% of patients were planned to be treatment
experienced, and approximately 20% of patients were planned to have cirrhosis. All patients
were required to complete the Week 4 and Week 12 post treatment visits. Patients with HCV
RNA < LLOQ at Week 12 were required to complete Week 24 unless viral relapse had occurred.

Study visits were conducted on Day 1, and at Weeks 1, 2, 4, 6, 8, 10, and 12, and post treatment
study visits were conducted at Weeks 4, 12, and 24. A single PK sample was collected from all
patients at each visit but no PK analyses were performed for the interim report. At each visit
vital signs were recorded and measurements of biochemistry and haematology parameters and
HCV RNA were made. Drug accountability and compliance were assessed and study drug was
dispensed at each visit.

7.1.3.2. Inclusion and exclusion criteria

The key inclusion criteria were: males or females aged = 18 years; HCV RNA > 104 IU/mL at
screening; documented chronic HCV infection for at least 6 months (genotype 2); treatment
naive or treatment experienced; cirrhosis confirmed by liver biopsy (Metavir score = 4, or Ishak
score = 5), Fibroscan (> 12.5 kPa), or FibroTest (> 0.75); CPT class B (7-9) at screening, or
absence of cirrhosis defined by liver biopsy within previous 2 years, FibroTest < 0.48, or
Fibroscan < 12.5 kPa at screening.

The key exclusion criteria were: decompensated cirrhosis; current or prior history of clinically
significant illnesses including hepatic, gastro-intestinal, pulmonary and cardiac diseases;
unstable, severe psychiatric illnesses; malignancy within 5 years; any solid organ
transplantation; significant drug allergy including hepatotoxicity; inability to exclude HCC by
imaging within the previous 6 months; HBV or HIV infection; clinically significant ECG
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abnormalities; prior exposure to SOF, or any NS5B or NS5A inhibitor; clinical hepatic
decompensation; haemoglobin < 11 g/dL for females and < 12 g/dL for males ; platelets
<50,000/mms3; ALT/AST 2 10 x ULN; direct bilirubin > 1.5 x ULN; albumin < 3 g/dL; creatinine
clearance < 60 mL/min (Cockcroft-Gault); drug or alcohol abuse within previous 12 months;
contraindication to RBV; and protocol defined prohibited medications.

7.1.3.3.  Study treatments
Group 1: One SOF/VEL (400/100 mg) tablet once daily for 12 weeks

Group 2: One SOF 400 tablet once daily + RBV (1,000 or 1,200 mg/day based on body
weight and divided twice daily) once daily for 12 weeks.

The tablets were taken with or without food. Dose modification for SOF/VEL was not permitted
but RBV dose modification or discontinuation was permitted at the discretion of the
investigator. If RBV was permanently discontinued, SOF was also discontinued.

7.1.3.4.  Efficacy variables and outcomes

The main efficacy variables and outcomes were identical in the pivotal studies ASTRAL-1,
ASTRAL-2, and ASTRAL-3.

7.1.3.5. Randomisation and blinding methods

Patient randomisation, treatment assignment and drug resupply was conducted using IWRS.
Randomisation was stratified according to the presence or absence of cirrhosis and prior
treatment experience (naive or experienced). The study was open label.

7.1.3.6.  Analysis populations

The all randomised set included all patients who were randomised. The safety (SAS) and full
analysis (FAS) sets included all randomised patients who received at least one dose of study
drug.

7.1.3.7.  Sample size

A sample size of 120 patients in each group had 90% power to establish non-inferiority of the
SVR12 rates between the two groups. This assumed a non-inferiority margin of 10% that both
groups would achieve an SVR12 rate of 94%, and thel sided significance level was 0.025.

7.1.3.8. Statistical methods

A closed testing procedure was used initially with a non-inferiority margin of 10% using a
Cochran-Mantel-Haenszel test statistic for stratified proportions which controlled for
multiplicity. The non-inferiority of SOF/VEL to SOF + RBV was assessed by comparing the lower
bound of the 2 sided 95% CI to -10%. If the lower bound was greater than -10%, a 2 sided CMH
test was used to test for superiority of SOF/VEL over SOF + RBV at a 0.05 significance level. If
non-inferiority and superiority were both rejected, the superiority of SOF/VEL over SOF + RBV
was demonstrated. If non-inferiority was rejected but there was insufficient evidence to reject
superiority, then only non-inferiority was demonstrated. If there was insufficient evidence to
reject non-inferiority, then neither non-inferiority nor superiority was demonstrated. The
proportion of patients with HCV RNA < LLOQ was calculated using the 2 sided 95% exact CI
based on the Clopper-Pearson method. Missing on-treatment HCV RNA data had the missing
data imputed up to the time of the last dose.

7.1.3.9.  Participant flow

A total of 317 patients were screened, 269 were randomised, and 266 received at least one dose
of study treatment. A total of 264 patients (99.2%) completed study treatment and 2 patients
(0.8%) discontinued (one AE and one lost to follow). Additional details are shown in Table 20.
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Table 20: Study GS-US-342-1139 Participant flow

SOF/VEL SOF+RBV
n (%4) 12 Weel: 12 Weeks Total
Subjects Screansd 317
Subjects Mot Fandonrized 48
Subjects Randomizad 135 13+ 260
Subjects Fandomizad but Never Treatad 1 2 3
Subjects in Safery Analysis Sar 134 152 266
Subjects in Full Analycic Sat 134 152 266
Subjects in PE Analysis Set 133 132 265
Study Treaunent Stams
Completed Smdy Treatmant 133 (B0 3%) 131 (29 294) 264 (00 29%)
No FU- ECV BNA Assessment 1] 0 0
With FU= bat Mo FU-12 HCV PMA Assessment 1} 1 1
Discontnued Smdy Treatmen: 1 (0.7%) 1(0.5%:) 2(0.5%)
No FU- HCV BNA Astesemeant L] 1 1
With FU-4 bt Mo FU-12 HCV RMA Asssscment 1 0 1
Feeason for Premanme Discootouston of Stmudv Treamment
Adverse Event 1(0.7%) 0 1{04%)
Lots 1o Follow-Up 0 1(0.8%) 1(0.4%)

The denomunator for percentages was based oo the oumber of subjects in the Safery Analysis Set
Safety Anahrsis Set mcluded subjects who were randondzed snd received at least 1 dos2 of smdy dmz
Full Analysis Setincluded subjecs who were rmndomized and received az least 1 dose of sidy dmg.

7.1.3.10. Major protocol violations/deviations

A total of 24 significant protocol deviations were reported in 22 patients, most commonly due to
improper informed consent procedure (3.7%) and violation of inclusion/exclusion criteria
(3.0%). The deviations were comparable in both treatment groups and none warranted
exclusion from the primary analysis.

Overall, the mean study drug compliance rates measured by tablet counts in both groups were

98.0% and 97.7% in the SOF/VEL and SOF + RBV groups, respectively. Compliance < 80% was

reported in 3.0% of the SOF/VEL group, but at a higher rate in the SOF + RBV group (SOF 4.5%,
RBV 8.3%).

7.1.3.11. Baseline data

The baseline data were comparable in each treatment group. Overall, the majority of patients
were male (59.4%), and White (88.3%), with a mean age of 57 years (range 23 to 81). Most
patients were aged < 65 years (81.2%). The mean BMI was 28.6 kg/m?2. The baseline disease
characteristics were provided. All patients had HCV GT2 infection. In the overall population, the
IL28B CC genotype was present in 38.0% of patients, and 62.0% were non-CC. The mean
baseline HCV RNA was 6.4 log1o IU/mL, and HCV RNA was < 800,000 IU/mL in 20.3% of
patients. Mean baseline ALT was 61.8 U/L (> 1.5 x ULN in 39.1% of patients), and mean
estimated creatinine clearance was 109.8 mL/min. Overall, 85.3% of patients were treatment
naive, and 14.7 were treatment experienced. Overall, cirrhosis was present in 14.3% of patients.

7.1.3.12. Results for the primary efficacy outcome
The proportions of patients who achieved SVR12 were:
SOF/VEL 99.3% (95% CI: 95.9, 100)
SOF + RBV 93.9% (95% CI: 88.4, 97.3).

The primary endpoint was achieved with the SOF/VEL group proved non-inferior to the SOF +
RBV group. The strata adjusted difference in proportions was 5.2% (95% CI: 0.2, 10.3,

p = 0.018). The statistical superiority of SOF/VEL compared with SOF + RBV was also
demonstrated based on pre-determined criteria (p = 0.018).
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7.1.3.13. Results for other efficacy outcomes
SVR12 in sub-groups

High SVR12 rates and low patient numbers in each sub-group prevented meaningful
comparisons. However, SVR12 rates in most sub-groups were comparable to the overall
population. Of note, SVR12 rates were comparable in cirrhotic patients in both treatment
groups. SOF /VEL was marginally superior to SOF + RBV in treatment naive patients (99.1%
versus 95.5%) but notably superior in treatment experienced patients (100% versus 85.0%).
SVR12 rates were notably affected by poor drug compliance. SVR12 was achieved by only 75%
of patients who were < 80% compliant with SOF/VEL. In the SOF + RBV group, patients with
study drug compliance < 80% had SVR12 rates of 83.3% for SOF and 72.7% for RBV.

Virologic outcomes

Only one patient (0.7%) in the SOF/VEL group did not achieve SVR12 and no patients had
on-treatment virologic failure or relapse. In the SOF + RBV group, eight patients (6.1%) did not
achieve SVR12, six of whom relapsed.

SVR4 and SVR24

Overall, SVR4 and SVR12 were achieved by 99.3% and 99.3% of the SOF/VEL group and 96.2%
and 93.9% of the SOF + RBV group.

HCV RNA < LLOQ

The proportions of patients with HCV RNA < LLOQ during treatment were provided. Rapid
suppression of HCV RNA occurred in both treatment groups. In both groups, 90.2% and 100.0%
of patients had HCV RNA < LLOQ at Weeks 4 and 8, respectively.

HCV RNA during treatment

Mean HCV RNA levels declined rapidly by -5.32 and -5.04 logio [U/mL from baseline to end of
treatment in the SOF/VEL and SOF +RBV groups.

Virologic resistance

No patients in the SOF/VEL group had virologic failure or relapse. Six patients in the SOF + RBV
group experienced virologic relapse. Two patients had NS5B RAVs detectable at baseline but no
other RAVs were detected in the other patients.

Comment: This randomised study compared the safety and efficacy of SOF/VEL and SOF + RBV
given for 12 weeks in treatment naive or treatment experienced HCV patients with
GT2 infection, with or without compensated cirrhosis. The SVR12 rate was 99.3% in
the SOF/VEL group which was statistically superior to SOF + RBV treatment, the
current standard of care (p = 0.018). The SVR12 rates were comparable in all
subgroups based on treatment status, cirrhosis, high viral load, BMI, and IL28 allele
status. There were no virologic failures in the SOF/VEL group, compared with
6 (4.5%) in the SOF + RBV group.

The results of this study support the use of SOF/VEL for 12 weeks in treatment
naive or treatment experienced patients with GT2 infection, with or without
compensated cirrhosis.

7.1.4. Study GS-US-342-1140 (ASTRAL-3)
7.1.4.1.  Study design, objectives, locations and dates

This was a Phase III, multicentre, randomised, open label study to compare the efficacy and
safety of SOF/VEL for 12 weeks with SOF + RBV for 24 weeks in patients with chronic HCV
genotype 3 infection. It is an on-going study being conducted at 76 sites in Australia, Canada,
France, Germany, Italy, New Zealand, the UK, and the US. The study started in July 2014 and the
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cut-off date for analysis of the primary endpoint was September 2015. This interim analysis was
conducted when all patients had completed the Week 24 visit, or had prematurely discontinued
from the study. The primary objectives were to compare the proportions of patients achieving
SVR12, and to assess tolerability and safety. Other objectives were to measure SVR4 and SVR24,
and the proportion of patients with virologic failure. Approximately 240 patients were planned
to be randomised 1:1 to one of two treatment groups:

Group 1: SOF/VEL given for 12 weeks
Group 2: SOF + RBV given for 24 weeks

The patients were stratified by the presence or absence of cirrhosis at screening, and prior
treatment experience. Approximately 20% of patients were planned to be treatment
experienced, and approximately 20% of patients were planned to have cirrhosis. All patients
were required to complete the Week 4 and Week 12 post treatment visits. Patients with HCV
RNA < LLOQ at Week 12 were required to complete Week 24 unless viral relapse had occurred.

Study visits were conducted on Day1, and at Weeks 1, 2, 4, 6, 8, 10, and 12, and Weeks 16, 20,
and 24 for Group 2 only. A single PK sample was collected from all patients at each visit but no
PK analyses were performed for the interim report. At each visit vital signs were recorded and
measurements of biochemistry and haematology parameters and HCV RNA were made. Drug
accountability and compliance were assessed and study drug was dispensed at each visit.

7.1.4.2. Inclusion and exclusion criteria

The key inclusion criteria were: males or females aged = 18 years; HCV RNA > 104 IU/mL at
screening; documented chronic HCV infection for at least 6 months (genotype 3); cirrhosis
confirmed by liver biopsy (Metavir score = 4, or Ishak score = 5), Fibroscan (> 12.5 kPa), or
FibroTest (> 0.75); CPT class B (7-9) at screening, or absence of cirrhosis defined by liver biopsy
within previous 2 years, FibroTest < 0.48, or Fibroscan < 12.5 kPa at screening; and patients
unlikely to have aliver transplant for at least 12 weeks from baseline.

The key exclusion criteria were: current or prior history of clinically significant illnesses
including hepatic, gastro-intestinal, pulmonary and cardiac diseases; unstable, severe
psychiatric illnesses; malignancy within 5 years; any solid organ transplantation; significant
drug allergy including hepatotoxicity; inability to exclude HCC by imaging within the previous

6 months; HBV or HIV infection; clinically significant ECG abnormalities; prior exposure to SOF,
or any NS5B or NS5A inhibitor; clinical hepatic decompensation; haemoglobin < 11 g/dL for
females and < 12 g/dL for males ; platelets < 50,000/mm3; ALT/AST = 10 x ULN; direct bilirubin
> 1.5 x ULN; albumin < 3 g/dL; creatinine clearance < 60 mL/min (Cockcroft-Gault); drug or
alcohol abuse within previous 12 months; contraindication to RBV; and protocol defined
prohibited medications.

7.1.4.3.  Study treatments
Group 1: One SOF/VEL (400/100 mg) tablet once daily for 12 weeks

Group 2: One SOF 400 tablet once daily+ RBV (1,000 or 1,200 mg/day based on body weight
and divided twice daily) once daily for 12 weeks.

The tablets were taken with or without food. Dose modification for SOF/VEL was not permitted
but RBV dose modification or discontinuation was permitted at the discretion of the
investigator. If RBV was permanently discontinued, SOF was also discontinued.

7.1.4.4.  Efficacy variables and outcomes

The main efficacy variables and outcomes were identical in the pivotal studies ASTRAL-1,
ASTRAL-2, and ASTRAL-3.
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7.1.4.5. Randomisation and blinding methods

Patient randomisation, treatment assignment and drug resupply was conducted using IWRS.
Randomisation was stratified according to the presence or absence of cirrhosis and prior
treatment experience (naive or experienced). The study was open label.

7.1.4.6.  Analysis populations

The all randomised set included all patients who were randomised. The safety (SAS) and full
analysis (FAS) sets included all randomised patients who received at least one dose of study
drug.

7.1.4.7.  Sample size

A sample size of 250 per treatment group provided 94% power to demonstrate non-inferiority
of the SVR12 rates between the two treatment groups. This assumed a non-inferiority margin of
10%, both groups would have an SVR12 rate of 89%, and the 1-sided significance level was
0.025.

7.1.4.8. Statistical methods

A closed testing procedure was used initially with a non-inferiority margin of 10% using a
Cochran-Mantel-Haenszel test statistic for stratified proportions which controlled for
multiplicity. The non-inferiority of SOF/VEL given for 12 weeks to SOF + RBV given for 24
weeks was assessed by comparing the lower bound of the 2 sided 95% CI to -10%. If the lower
bound was greater than -10%, a 2 sided CMH test was used to test for superiority of SOF/VEL
over SOF + RBV at a 0.05 significance level. If non-inferiority and superiority were both rejected,
the superiority of SOF/VEL over SOF + RBV was demonstrated. If non-inferiority was rejected
but there was insufficient evidence to reject superiority, then only non-inferiority was
demonstrated. If there was insufficient evidence to reject non-inferiority, then neither non-
inferiority nor superiority was demonstrated. The proportion of patients with HCV RNA < LLOQ
was calculated using the 2 sided 95% exact CI based on the Clopper-Pearson method. Missing
on-treatment HCV RNA data had the missing data imputed up to the time of the last dose.

7.1.4.9.  Participant flow

A total of 652 patients were screened, 558 were randomised, and 552 received at least one dose
of study treatment. A total of 529 patients (95.8%) completed study treatment and 23 patients
(4.2%) discontinued, most commonly due to AEs (1.6%). Additional details are shown in

Table 21.
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Table 21: Study GS-US-342-1140 Participant flow

SOFVEL SOF+RBV
12 Weeks 24 Weeks Total
Subjects Screened 652
Subjects Mot Randomized 24
Subjects Fandomized 278 280 538
Subjects Randomized but Never Treated 1 5 6
Subjects in Safety Analysis Set 277 275 552
Subjects m Full Analy=is Set 277 275 552
Subjects m PK Analy=is Set 276 275 551
Study Treatment Status
Completed Study Treatment 275 (99.3%) 254 (92.4%) 529(95.5%)
No FU4 HCV ENA Assessment 0 2 2
With FU-4 but No FU-12 HCV RNA Aszeszment I 2 3
Discontirmad Study Treatment 2(0.7%) 21 (7.6%) 23 (4.2%)
No FU-4 HCV ENA Assessment 1 12 13
With FU-4 but No FU-12 HCV ENA Asseszment 0 2 2
Reason for Premature Discontmuation of Study Treatment
Adverse Event 0 9(3.3%) 9(1.6%)
Lastto FollowUp 0 4(1.3%) 4(0.7%%)
Noncompliance with Study Drug 1(0.4%) 2 (0.7%) 3 (0.5%)
Withdraw Consent 0 3(1.1%) 3(0.3%)
Death 0 2(0.7%) 2(0.4%)
Lack of Efficacy 1 (0.4%) 1(0.4%) 2(0.4%)

FlU-x = follow-up wisit at x weeks after disconfimpng restment

The denominator for percentages is based on the mmnber of subjects in the Saferv Analvsis Ser

Safety Analysis Set includes subjects who were rmdomirad and recerved at Jeast 1 dose of smdy dug.

Full Anabysic Set inchndes mibjects who ware randomized and received ar leact | dose of smdy dmz

PE Analysis Set includes subjects who were randomized and received at leas: 1 dose of study drug and for whom concentration
dats of amalyres SOF (and itz metsbolites GE-566500 and G5-331007), VEL, and FEV are avalsble.

Subject 02075-62401 was excluded fom the PE Analysis Set because be cnly took drag for 5 days and there is no evalusble PE
COMCEETRRON.

7.1.4.10. Major protocol violations/deviations

A total of 91 significant protocol deviations were reported in 79 patients, most commonly due to
violation of inclusion/exclusion criteria (SOF/VEL 7.9%, SOF + RBV 8.7%), and use of prohibited
medications (SOF/VEL 1.1%, SOF + RBV 5.5%). With the exception of prohibited medications,
the deviations were comparable in both treatment groups and none warranted exclusion from
the primary analysis.

Overall, the mean study drug compliance rates measured by tablet counts were 97.3% in the
SOF/VEL group; and 94.5% (SOF) and 91.9% (RBV) in the SOF + RBV group. Compliance < 80%
was reported in 4.7% of the SOF/VEL group, but at a higher rate in the SOF + RBV group (SOF
7.6%, RBV 12.0%).

7.1.4.11. Baseline data

The baseline data were comparable in each treatment group. Overall, the majority of patients
were male (62.3%), and White (88.6%), with a mean age of 50 years (range 19 to 76). Most
patients were aged < 65 years (96.2%). The mean BMI was 26.5 kg/mz2. The baseline disease
characteristics were provided. All patients had HCV GT3 infection. In the overall population, the
IL28B CC genotype was present in 39.1% of patients, and 60.9% were non-CC. The mean
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baseline HCV RNA was 6.3 log1o IU/mL, and HCV RNA was < 800,000 IU/mL in 30.3% of
patients. Mean baseline ALT was 103 U/L (> 1.5 x ULN in 67.0% of patients) and mean
estimated creatinine clearance was 115.9 mL/min. Overall, 74.3% of patients were treatment-
naive and 25.7% were treatment experienced. Overall, cirrhosis was present in 29.5% of
patients.

7.1.4.12. Results for the primary efficacy outcome
The proportions of patients who achieved SVR12 were:
SOF/VEL for 12 weeks: 95.3% (95% CI: 92.1, 97.5)

SOF + RBV for 24 weeks: 80.4% (95% CI: 75.2, 84.9)

The primary endpoint was achieved with the SOF/VEL group proved non-inferior to the

SOF + RBV group. The strata adjusted difference in proportions was 14.8% (95% CI: 9.6, 20.0;

p < 0.001) (Table 22). The statistical superiority of SOF/VEL compared with SOF + RBV was also
demonstrated based on pre-determined criteria (p = 0.001).

Table 22: Study GS-US-342-1140 SVR12 primary endpoint

SOFAVEL 12 Weeks
- LT
SOFVEL SOF+EBY 1 ATy
12 Wesks 24 Weeks SOFEREL M Weaks
N=277) (N=275) P-value Prop Diff (93% CT)
SVRI2 3647277 (95.3%) 221275 (80.4%) <0.001 14.5% (9.6% to 20.0%)
95% CI 92.1% to 97.5% 75.2% to 84.9%

Prop Diff = difference in proportions

A miccing SVE 12 vahoe ic imputed as 3 suececs i i s brackersd by vahies that are tarmad succestes (o "< TTOQ THD' ar
"< LLOQ) daracted’); otherwise, the missing SVRI12 value is immputed as a fathure, THD = target not desected

The exact 25% CT for the proporzon within trestment sroup 1s based on the Clopper-Pearson method

Drfference 1o proporzons betwesn reatmens groups and assoctated §5%: Cl are cal culated based on stanoo-adjusted
Mantel-Haenszel proportions.

If the lower bound of 5% CI on the differsnce is = —10%: the p-valoe (from the Cochran-Mantel-Hasnszel test stratified by
cirmrhesis stats and prior HOV reatment sxperience) tasts for the saperiorty of SOF/VEL for 12 wesks over SOF=RHV for
24 wesks,

7.1.4.13. Results for other efficacy outcomes
SVR12 in sub-groups

High SVR12 rates and low patient numbers in each sub-group prevented meaningful
comparisons. However, SVR12 rates in most sub-groups were comparable to the overall
population. Of note, SVR12 rates in cirrhotic patients and treatment experienced patients were
higher in the SOF/VEL group (91.3% and 90.1%, respectively), compared with the SOF + RBV
group (66.3% and 63.4%, respectively). SVR12 rates were also notably affected by poor drug
compliance. SVR12 was achieved by 92.3% of patients who were < 80% compliant with
SOF/VEL. However, in the SOF + RBV group, patients with study drug compliance < 80% had
SVR12 rates of only 41.2%.

Virologic outcomes

In the SOF/VEL group 13/277 patients (4.7%) did not achieve SVR12. Of these, no patients had
on-treatment virologic failure, 11 patients relapsed, and two patients were lost to follow-up. In
the SOF + RBV group, 54/275 patients (19.6%) did not achieve SVR12. One patient had
on-treatment virologic failure, 38 patients relapsed, and 15 patients did not achieve SVR12 for
reasons other than virologic failure (including loss to follow-up, AEs, and withdrawal of
consent) (Table 23).
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Table 23: Study GS-US-342-1140 Virologic outcomes

SOF/VEL SOF~-EBV
12 Weeks 24 Weeks
(N=2T7) (N=175)
SVRI2 264/277 (953%) 2217275 (30.4%)
Cherzll Viologe Falhae 117277 (4.0%) 39/275 (14.2%)
Relapse 117276 (4.0%) 38272 (14.0%)
Completed Study Treatment 117275 (4.0%) 34/254 (13 4%)
Discontimued Study Treatment 01 418 (22.2%)
On-Treatment Virologpie Failure 0277 1275 (0.4%)
Other 21277 (0.7%) 157275 (53.5%)
HCV ENA was analyzed using COBAS AmpliPrep'COBAS TagMan HCV Quantitstive Test v2.0 with lmit of quantitation

15 TUAml
Felapse = confirmed HCV BENA = LLOQ during the postrestment period haing achieved HOWV ENA = LLOCQ) at last
Of-IreanTesnt visi
Oz-Treamment Virologic Failure = Breakthwough (confirmed HOV EMNA = LLOQ) afier having previously had HOWV ENA
LLOQ while on geatment), Rebowmd (confirmed = 1 log,. IU'mL increase in BCV EMNA from padir while oo teatment),
or Moaresponse (HCW BNA persistently = LLOQ) through § weeks of oestment)
Orther = subject who did not aclieve SVE12 and did not meet virologic failure crteria

SVR4 and SVR24

Overall, SVR4 and SVR12 were achieved by 96.8% and 95.3% of the SOF/VEL group and 81.8%
and 80.4% of the SOF + RBV group.

HCV RNA < LLOQ

The proportions of patients with HCV RNA < LLOQ during treatment were provided. Rapid
suppression of HCV RNA occurred in both treatment groups. In the SOF/VEL group, HCV RNA

< LLOQ was reported in 91.7% and 99.6% of patients at Weeks 4 and 8, respectively. In the SOF
+ RBV group, HCV RNA < LLOQ was reported in 88.2% and 99.3% of patients at Weeks 4 and 8,
respectively.

HCV RNA during treatment

Mean HCV RNA levels declined rapidly by -5.14 and -4.79 logio [U/mL from baseline to the end
of treatment in the SOF/VEL and SOF +RBV groups.

Virologic resistance

In the SOF/VEL group, 11 patients (4.0%) had virologic failure. One patient had GT3 infection at
baseline but GT1 infection at the point of virologic failure (presumably due to re-infection).
NS5A RAV Y93H emerged in the 10 remaining patients. In the SOF + RBV group, 39 patients
(14.2%) experienced virologic failure. Seven patients had NS5B RAVs which emerged post
treatment.

Comment: This randomised study compared the safety and efficacy of SOF/VEL given for 12
weeks and SOF + RBV given for 24 weeks in treatment naive or treatment
experienced HCV patients with GT3 infection, with or without compensated
cirrhosis. The SVR12 rate was 95.3% in the SOF/VEL group which met the primary
endpoint of statistical non-inferiority to SOF + RBV treatment (80.4%). The
SOF/VEL for 12 weeks regimen was also statistically superior to the SOF + RBV for
24 weeks regimen (p < 0.001). In the SOF/VEL for 12 weeks group, the SVR12 rate
was 90.1% in patients with prior treatment failure, and 91.3% in patients with
cirrhosis. Virologic failure occurred in 4.0% of the SOF/VEL group, all due to post
treatment relapse. The results of this study support the use of SOF/VEL for 12
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weeks in treatment naive or treatment experienced patients with GT3 infection,
with or without cirrhosis.

7.2. Other efficacy studies
7.2.1. Study GS-US-337-0122 (ELECTRON-2)
7.2.1.1.  Design and methodology

This is an ongoing Phase II, multicentre, open label study of the efficacy and safety of sofosbuvir
containing regimens for the treatment of chronic HCV infection for up to 24 weeks. It was
conducted at two centres in New Zealand. It started in April 2013 and the cut-off date for this
second interim report is December 2014. The primary efficacy objective was the proportions of
patients achieving SVR12. Secondary objectives included SVR4 and SVR24, viral dynamics
during treatment and viral resistance. Patients were randomised to receive regimens of SOF
(400 mg) or LDV/SOF (lepidasvir 90 mg/sofosbuvir 400 mg FDC, approved as Harvoni) in
combinations with RBV given twice daily, GS-966910 given once daily, or Peg-IFN given SC once
weekly. Groups of approximately 25 patients were planned and no formal statistical hypotheses
were tested. For the primary analysis, SVR12 was calculated for each treatment group with the
2 sided 95% Cls based on the Clopper-Pearson method.

7.2.1.2.  Baseline characteristics, SVR12 results and virologic failures by treatment
group
Note: The sponsor has not provided integrated efficacy data or tables in the CSRs of the

following Phase II studies. The designs and results in each treatment cohort and group are
summarised individually but tables have not been provided in the interests of brevity.

7.2.1.3.  Part A: patients previously treated in study P7977-0523 without achieving
SVR

Cohort 1
Group 1

LDV/SOF + RBV for 12 weeks in patients with GT1 infection who had previously been treated in
study P7977-0523 but who did not achieve SVR. A total of 19 patients were randomised and all
completed the study treatment. The majority of patients were male (68.4%), and White (94.7%)
with a mean age of 55 years. Most patients were non-cirrhotic (94.7%), and mean baseline HCV
RNA was 6.3 log1o IU/mL. SVR12 was achieved by 100% of patients (95% CI: 82.4, 100) and
there were no cases of virologic failure.

Group 2

SOF + Peg-IFN for 12 weeks in patients with GT1 or GT3 infection who had previously been
treated in study P7977-0523 but who did not achieve SVR. A total of 10 patients were
randomised and nine (90%) completed the study treatment. The majority of patients were male
(80.0%), and White (90.0%) with a mean age of 49 years. Most patients were non-cirrhotic
(90.0%), and mean baseline HCV RNA was 6.5 logio IU/mL. SVR12 was achieved by 90% of
patients (95% Cl: 55.5, 99.7), and there was one case of virologic failure.

Cohort 2
Group 1

LDV/SOF + RBV for 12 weeks in treatment experienced patients with GT1 infection and
advanced hepatic fibrosis or compensated cirrhosis. A total of 25 patients were randomised and

10 GS-9669 is a novel HCV NS5B inhibitor with potent antiviral activity in vitro against GT1 replicons but not against GT2, GT3, or
GT4 replicons.
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all completed the study treatment. The majority were male (60.0%), and White (88.00%) with a
mean age of 56 years. Most patients were cirrhotic (72.0%), and mean baseline HCV RNA was
6.5 logio IU/mL. SVR12 was achieved by 100% of patients (95% CI: 86.3, 100) and there were
no cases of virologic failure.

Group 2

LDV/SOF + GS-9669 for 12 weeks in treatment experienced patients with GT1 infection and
advanced hepatic fibrosis or compensated cirrhosis. A total of 26 patients were randomised and
all completed the study treatment. The majority of patients were male (57.7%), and White
(92.3%) with a mean age of 55 years. Most patients were cirrhotic (65.4%), and mean baseline
HCV RNA was 6.1 logio [U/mL. SVR12 was achieved by 100% of patients (95% CI: 86.8, 100)
and there were no cases of virologic failure.

Group 3

LDV/SOF for 12 weeks in treatment naive patients with GT3 infection. A total of 25 patients
were randomised and 23 (92.0%) completed the study treatment. The majority of patients were
male (52.0%), and White (88.0%) with a mean age of 43 years. Most patients were non-cirrhotic
(84.0%), and mean baseline HCV RNA was 6.3 log1o IlU/mL. SVR12 was achieved by 64.0% of
patients (95% CI: 42.5, 82.0) and there were eight cases (32.0%) of virologic failure.

Group 4

LDV/SOF + RBV for 12 weeks in treatment naive patients with GT3 infection. A total of 26
patients were randomised and 24 (92.3%) completed the study treatment. The majority were
female (57.7%), and White (88.5%) with a mean age of 48 years. Most patients were non-
cirrhotic (76.9%), and mean baseline HCV RNA was 6.3 log1o [U/mL. SVR12 was achieved by
100% of patients (95% CI: 86.8, 100) and there were no cases of virologic failure.

Group 5

LDV/SOF for 12 weeks in treatment naive or treatment experienced patients with GT6 infection.
A total of 25 patients were randomised and 23 (92.0%) completed the study treatment. The
majority were female (64.0%) and Asian (88.0%) with a mean age of 51 years. Most patients
were non-cirrhotic (92.0%) and mean baseline HCV RNA was 6.7 log1o IlU/mL. SVR12 was
achieved by 96.0% of patients (95% CI: 79.6, 99.9) and there was one case of virologic failure.

Group 6

LDV/SOF + RBV for 12 weeks in treatment experienced patients with GT3 infection. A total of
50 patients were treated all completed the study treatment. The majority of patients were male
(78.0%), and White (80.0%) with a mean age of 52 years. Most patients were non-cirrhotic
(56.0%), and mean baseline HCV RNA was 6.3 log1o IlU/mL. SVR12 was achieved by 82.0% of
patients (95% CI: 68.6, 91.4) and there were nine (18.0%) cases of virologic failure.

Cohort 3
Group 1

LDV/SOF for 12 weeks in treatment naive or treatment experienced patients with GT1 infection
and CPT B cirrhosis. A total of 20 patients were treated and all completed the study treatment.
The majority were male (85.0%), and White (85.0%) with a mean age of 56 years. All patients
were cirrhotic, and mean baseline HCV RNA was 6.0 logio [U/mL. SVR12 was achieved by 65.0%
of patients (95% CI: 40.8, 84.6) and there were seven (35.0%) cases of virologic failure.
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7.2.1.4.  PART B (patients treated with SOF + VEL +/- RBV for 8 weeks)
Cohort 4
Group 1

SOF + VEL 25 mg for 8 weeks in treatment naive, non-cirrhotic patients with GT3 infection. A
total of 27 patients were treated and all completed the study treatment. The majority of patients
were male (63.0%), and White (74.1%) with a mean age of 48 years. All patients were
non-cirrhotic, and mean baseline HCV RNA was 5.9 log1o IlU/mL. SVR12 was achieved by 100%
of patients (95% CI: 87.2, 100) and there were no cases of virologic failure.

Group 2

SOF + VEL 25 mg + RBV for 8 weeks in treatment naive, non-cirrhotic patients with GT3
infection. A total of 24 patients were treated and 23 (95.8%) completed the study treatment.
The majority of patients were male (75.0%), and White (83.3%) with a mean age of 47 years. All
patients were non-cirrhotic, and mean baseline HCV RNA was 6.3 logio [lU/mL. SVR12 was
achieved by 87.5% of patients (95% CI: 67.6,97.3) and there were two (8.3%) cases of virologic
failure.

Group 3

SOF + VEL 100 mg for 8 weeks in treatment naive, non-cirrhotic patients with GT3 infection. A
total of 27 patients were treated and 26 (96.3%) completed the study treatment. The majority
of patients were male (63.0%), and White (74.1%) with a mean age of 50 years. All patients
were non-cirrhotic, and mean baseline HCV RNA was 6.0 logio [U/mL. SVR12 was achieved by
96.3% of patients (95% CI:81.0, 99.9) and there were no cases of virologic failure.

Group 4

SOF + VEL 100 mg + RBV for 8 weeks in treatment naive, non-cirrhotic patients with GT3
infection. A total of 26 patients were treated and all completed the study treatment. The
majority of patients were female (57.7%), and White (73.1%) with a mean age of 47 years. All
patients were non-cirrhotic, and mean baseline HCV RNA was 6.2 logio [lU/mL. SVR12 was
achieved by 100% of patients (95% CI: 86.8, 100) and there were no cases of virologic failure.

7.2.1.5.  PART C (treatment experienced patients with GT1 or GT3 infection who did not
achieve SVR in previous studies)

Cohort 5
Group 1

LDV/SOF + RBV for 24 weeks in patients who did not achieve SVR with exposure to a SOF
containing regimen in a previous study. A total of 20 patients were treated and 19 (95.0%)
completed the study treatment. The majority of patients were male (90.0%), and White (90.0%)
with a mean age of 54 years. Most patients were cirrhotic (70.0%), and mean baseline HCV RNA
was 6.0 logio IU/mL. No patients had reached the post treatment Week 12 visit at the time of the
interim analysis.

Cohort 6
Group 1

LDV/SOF for 12 weeks in patients with GT1 and HBV co-infection. A total of 8 patients were
treated and all completed the study treatment. The majority of patients were male (75.0%), and
the most common race was Pacific Islander (50.0%). The mean age was 53 years. Most patients
were non-cirrhotic (75.0%), and mean baseline HCV RNA was 6.5 logio IlU/mL. SVR12 was
achieved by 100% of patients (95% CI: 63.1, 100) and there were no cases of virologic failure.

Comment: In treatment experienced patients with GT1 infection, 100% of patients achieved
SVR12 in the LDV/SOF + RBV treatment group; and 90.0% achieved SVR12 in GT3
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patients treated with SOF + PegIFN. In treatment experienced patients with GT1
infection and advanced liver fibrosis or decompensated cirrhosis, all patients in the
LDV/SOF + RBV and LDV /SOF + GS-9669 groups achieved SVR12. In treatment
naive patients with GT3 infection, only 64.0% of patients achieved SVR12 in the
LDV/SOF for 12 weeks group. In treatment naive GT3 patients, 100% of patients
achieved SVR12 in the LDV /SOF + RBV group. In treatment experienced patients
with GT3 infection, 82.0% of patients achieved SVR12 in the LDV /SOF + RBV for 12
weeks group (72.7% in cirrhotic patients and 89.3% in non-cirrhotic patients). In
treatment naive GT3 patients, 100% of patients achieved SVR12 in the LDV/SOF +
RBV group. In patients with GT6 infection, of mixed prior treatment and cirrhosis
status, 96.0% of patients achieved SVR12 in the LDV/SOF for 12 weeks group.
These data suggest that LDV/SOF for 12 weeks was effective in GT6 patients but not
fully effective in patients with GT3 infection without concomitant RBV.

In treatment naive or treatment experienced patients with GT1 infection and
decompensated cirrhosis, 65% of patients achieved SVR12 following treatment with
LDV/SOF for 12 weeks. This response was suboptimal but 100% of patients with
HCV and HBV co-infection achieved SVR12 following treatment with LDV/SOF for
12 weeks. Overall, SVR12 rates in patients treated with LDV/SOF were high in most
patient groups but mostly when given in combination with RBV, GS-9669, or
PegIFN.

In treatment naive patients with GT3 infection and without cirrhosis, 87.5% to
100% of patients achieved SVR12 following treatment with SOF + VEL 25 mg, SOF +
VEL 25 mg + RBV, SOF + VEL 100 mg, or SOF + VEL 100 mg + RBV for 8 weeks. The
response in all SOF + VEL groups was impressive and the need for RBV was not
obvious. The overall conclusion of this Phase II study was that the combination of
LDV/SOF (Harvoni) is effective but it would require concomitant RBV or an
additional DAA to achieve optimal SVR12 rates in all patients groups. The data
supported the decision to progress the SOF/VEL combination into the Phase III
program.

7.2.2. Study GS-US-342-0102
7.2.2.1.  Design and methodology

This was a Phase II, multicentre, open label study of the efficacy and safety of SOF + VEL 25 mg
or 100 mg, with or without RBV for 8 or 12 weeks in treatment naive, non-cirrhotic patients
with chronic HCV infection. It was conducted at 48 centres in US. It started in April 2013 and the
cut-off date for this second interim report is August 2014. The primary efficacy objective was
the proportions of patients achieving SVR12. Secondary objectives included SVR4 and SVR24,
viral dynamics during treatment, and viral resistance. Approximately 340 patients were
planned to be randomised to one of 14 treatment groups. No formal statistical hypotheses were
tested. For the primary analysis, SVR12 was calculated for each treatment group with the 2
sided 95% Cls based on the Clopper-Pearson method.

7.2.2.2.  Baseline characteristics, SVR12 results and virologic failures by treatment
group
Patients with HCV GT1 infection
Group 1

SOF + VEL 25 mg once daily for 12 weeks. A total of 27 patients were randomised and all
completed the study treatment. The majority were male (51.9%) and White (85.2%) with a
mean age of 49 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.4 logio IU/mL. SVR12 was achieved by 96.3% of patients (95% CI: 81.0, 99.9) and there was
one case (3.7%) of virologic failure.
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Group 2

SOF + VEL 100 mg once daily for 12 week. A total of 28 patients were randomised and all
completed the study treatment. The majority were male (60.7%), and White (89.3%) with a
mean age of 49 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.4 logio IU/mL. SVR12 was achieved by 100% of patients (95% CI: 87.7, 100) and there were
no cases of virologic failure.

Patients with GT3 infection
Group 3

SOF + VEL 25 mg once daily for 12 weeks. A total of 27 patients were randomised and

26 (96.3%) completed the study treatment. The majority were male (66.7%), and White
(81.5%) with a mean age of 52 years. No patients were cirrhotic, and mean baseline HCV RNA
was 6.4 logio IU/mL. SVR12 was achieved by 92.6% of patients (95% CI: 75.7, 99.1) and there
were two cases (7.4%) of virologic failure.

Group 4

SOF + VEL 100 mg once daily for 12 week. A total of 27 patients were randomised and all
completed the study treatment. The majority were male (63.0%), and White (96.3%) with a
mean age of 50 years. No patients were cirrhotic, and mean baseline HCV RNA was 6.2 log1o
[U/mL. SVR12 was achieved by 92.6% of patients (95% CI: 75.7,99.1) (identical to the results in
Group 3), and there were two cases (7.4%) of virologic failure.

Patients with GT2, 4, 5, or 6 infections
Group 5

SOF + VEL 25 mg once daily for 12 weeks. A total of 11 patients were randomised and all
completed the study treatment. The majority were male (54.5%), and all were White with a
mean age of 53 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.5 logio IU/mL. SVR12 was achieved by 90.9% of patients (95% CI: 58.7, 99.8) and there were
no cases of virologic failure.

Group 6

SOF + VEL 100 mg once daily for 12 week. A total of 10 patients were randomised and all
completed the study treatment. The majority were male (70.0%), and all were White with a
mean age of 53 years. No patients were cirrhotic and mean baseline HCV RNA was

6.7 logio IU/mL. SVR12 was achieved by 100% of patients (95% CI: 69.2, 100), and there were
no cases of virologic failure.

Patients with GT1 infection
Group 7

SOF + VEL 25 mg once daily for 8 weeks. A total of 30 patients were randomised and 29 (96.7%)
completed the study treatment. The majority were male (53.3%), and White (86.7%) with a
mean age of 50 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.5 logio IU/mL. SVR12 was achieved by 86.7% of patients (95% CI: 69.3, 96.2) and there were
three cases (10.0%) of virologic failure.

Group 8

SOF + VEL 25 mg once daily + RBV for 8 weeks. A total of 30 patients were randomised and all
completed the study treatment. The majority were male (60.0%), and White (90.0%) with a
mean age of 53 years. Most patients were non-cirrhotic (93.3%), and mean baseline HCV RNA
was 6.5 logio IU/mL. SVR12 was achieved by 83.3% of patients (95% CI: 65.3, 94.4) and there
were five cases (16.7%) of virologic failure.
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Group 9

SOF + VEL 100 mg once daily for 8 weeks. A total of 29 patients were randomised and all
completed the study treatment. The majority were male (55.2%), and White (82.8%) with a
mean age of 55 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.3 logio IU/mL. SVR12 was achieved by 89.7% of patients (95% CI: 72.6, 97.8) and there were
three cases (10.3%) of virologic failure.

Group 10

SOF + VEL 100 mg once daily + RBV for 8 weeks. A total of 31 patients were treated and 30
(96.8%) completed the study treatment. The majority were male (51.6%), and White (77.4%)
with a mean age of 52 years. All patients were non-cirrhotic, and mean baseline HCV RNA was
6.6 logio IU/mL. SVR12 was achieved by 80.6% of patients (95% CI: 62.5, 92.5) and there were
five cases (16.1%) of virologic failure.

Patients treated with GTZ infection
Group 11

SOF + VEL 25 mg once daily for 8 weeks. A total of 26 patients were randomised and all
completed the study treatment. The majority were male (57.70%), and White (84.6%) with a
mean age of 52 years. All patients were non-cirrhotic, and mean baseline HCV RNA was

6.4 logio IU/mL. SVR12 was achieved by 76.9% of patients (95% CI: 56.4, 91.0) and there were
six cases (23.1%) of virologic failure.

Group 12

SOF + VEL 25 mg once daily + RBV for 8 weeks. A total of 25 patients were randomised and all
completed the study treatment. The majority were male (68.0%), and White (92.0%) with a
mean age of 54 years. All patients were non-cirrhotic, and mean baseline HCV RNA was 6.6 log1o
IU/mL. SVR12 was achieved by 88.0% of patients (95% CI: 68.8,97.5) and there were two cases
(8.0%) of virologic failure.

Group 13

SOF + VEL 100 mg once daily for 8 weeks. A total of 26 patients were randomised and treated

and all completed the study treatment. The majority were female (53.8%), and White (92.3%)

with a mean age of 54 years. All patients were non-cirrhotic, and mean baseline HCV RNA was
6.5 logio IU/mL. SVR12 was achieved by 88.5% of patients (95% CI: 69.8, 97.6) and there were
three cases (11.5%) of virologic failure.

Group 14

SOF + VEL 100 mg once daily + RBV for 8 weeks. A total of 26 patients were randomised and
treated and all completed the study treatment. The majority were female (61.5%), and White
(96.2%) with a mean age of 51 years. All patients were non-cirrhotic, and mean baseline
HCV RNA was 6.7 logio IU/mL. SVR12 was achieved by 88.5% of patients (95% CI: 69.8, 97.6)
and there were three cases (11.5%) of virologic failure.

Comment: This study explored regimens of SOF + VEL 25 mg or 100 mg, given with or without
RBV for 8 or 12 weeks to patients infected with different genotypes. SVR12 rates
were high in groups given VEL 25 mg for 8 weeks, with or without RBV. However,
SVR12 rates were approximately 10% higher in groups given VEL 100 mg for 12
weeks (90 to 100%) compared with groups given VEL 25 mg for 8 weeks (80 to
90%). Virologic failures were also less common in groups receiving VEL 100 mg for
12 weeks. No obvious benefit was demonstrated with the addition of RBV in any
treatment group. Overall, the data supported the conclusions of GS-US-337-0122
that SOF/VEL (400/100 mg) for 12 weeks was the combination most likely to
achieve the best outcomes in all patient groups.
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7.2.3. Study GS-US-342-0109

This is an ongoing Phase II, multicentre, open label study of the efficacy and safety of SOF + VEL
in treatment experienced patients with chronic HCV infection. It was conducted at 58 centres in
Australia, New Zealand and the US. It started in April 2013 and the cut-off date for this second
interim report is August 2014. The primary efficacy objective was the proportions of patients
achieving SVR12. Secondary objectives included SVR4 and SVR24, viral dynamics during
treatment, and viral resistance. A total of 300 patients were planned and 323 patients were
randomised to one of 12 treatment groups given SOF + VEL 25 mg or 100 mg once daily, with or
without RBV. No formal statistical hypotheses were tested. For the primary analysis, SVR12 was
calculated for each treatment group with the 2 sided 95% Cls based on the Clopper-Pearson
method.

7.2.3.1.  Baseline characteristics, SVR12 and virologic failures by treatment group
Non-cirrhotic patients with HCV GT3 infection
Group 1

SOF + VEL 25 mg once daily for 12 weeks. A total of 26 patients were randomised and all
completed the study treatment. The majority were male (69.2%) and White (96.2%) with a
mean age of 54 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.7 logio IU/mL. SVR12 was achieved by 84.6% of patients (95% CI: 65.1, 95.6) and there were
four cases (15.4%) of virologic failure.

Group 2

SOF + VEL 25 mg once daily + RBV for 12 week. A total of 28 patients were randomised and

27 (96.4%) completed the study treatment. The majority were male (78.6%) and White (92.9%)
with a mean age of 51 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.6 logio IU/mL. SVR12 was achieved by 96.4% of patients (95% CI: 81.7, 99.9) and there was
one case (3.6%) of virologic failure.

Group 3

SOF + VEL 100 mg once daily for 12 weeks. A total of 27 patients were randomised and all
completed the study treatment. The majority were male (66.7%) and White (92.6%) with a
mean age of 55 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.6 logio IU/mL. SVR12 was achieved by 100% of patients (95% CI: 87.2, 100) and there were
no cases of virologic failure.

Group 4

SOF + VEL 100 mg once daily + RBV for 12 weeks. A total of 26 patients were randomised and
all completed the study treatment. The majority were male (65.4%) and White (92.3%) with a
mean age of 56 years. No patients were cirrhotic, and mean baseline HCV RNA was

6.7 logio IU/mL. SVR12 was achieved by 100% of patients (95% CI: 86.8, 100) and there were
no cases of virologic failure.

Cirrhotic patients with GT3 infection
Group 5

SOF + VEL 25 mg once daily for 12 weeks. A total of 26 patients were randomised and all
completed the study treatment. The majority were male (80.8%) and White (96.2%) with a
mean age of 57 years. All patients were cirrhotic, and mean baseline HCV RNA was 6.6 log1o
IU/mL. SVR12 was achieved by 57.7% of patients (95% CI: 36.9, 76.6) and there were 11 cases
(42.3%) of virologic failure.
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Group 6

SOF + VEL 25 mg once daily + RBV for 12 week. A total of 25 patients were randomised and

24 (96.0%) completed the study treatment. The majority were male (60.0%) and White (92.0%)
with a mean age of 56 years. All patients were cirrhotic, and mean baseline HCV RNA was

6.2 logio IU/mL. SVR12 was achieved by 84.0% of patients (95% CI: 63.9, 95.5) and there were
three cases (12.0%) of virologic failure.

Group 7

SOF + VEL 100 mg once daily for 12 weeks. A total of 26 patients were randomised and all
completed the study treatment. The majority were male (76.9%) and White (96.2%) with a
mean age of 56 years. All patients were cirrhotic, and mean baseline HCV RNA was

6.4 logio IU/mL. SVR12 was achieved by 88.5% of patients (95% CI: 69.8, 97.6) and there were
three cases (11.5%) of virologic failure.

Group 8

SOF + VEL 100 mg once daily + RBV for 12 weeks. A total of 26 patients were randomised and

all completed the study treatment. The majority were male (76.9%) and White (92.3%) with a
mean age of 54 years. All patients were non-cirrhotic, and mean baseline HCV RNA was

6.8 logio IU/mL. SVR12 was achieved by 96.2% of patients (95% CI: 80.4, 99.9) and there was

one case (3.8%) of virologic failure.

Patients with GT1 infection
Group 9

SOF + VEL 25 mg once daily for 12 weeks. A total of 27 patients were randomised and all
completed the study treatment. The majority were male (55.6%) and White (74.1%) with a
mean age of 55 years. The majority of patients were non-cirrhotic (63.0%), and mean baseline
HCV RNA was 6.5 logio [U/mL. SVR12 was achieved by 100% of patients (95% CI: 87.2, 100)
and there were no cases of virologic failure.

Group 10

SOF + VEL 25 mg once daily + RBV for 12 weeks. A total of 29 patients were treated and all
completed the study treatment. The majority were male (75.9%) and White (93.1%) with a
mean age of 57 years. The majority of patients were non-cirrhotic (65.5%), and mean baseline
HCV RNA was 6.8 logio [U/mL. SVR12 was achieved by 96.6% of patients (95% CI: 82.2, 99.9)
and there was one case (3.4%) of virologic failure.

Group 11

SOF + VEL 100 mg once daily for 12 weeks. A total of 27 patients were randomised and all
completed the study treatment. The majority were male (55.6%) and White (85.2%) with a
mean age of 57 years. The majority of patients were non-cirrhotic (66.7%), and mean baseline
HCV RNA was 6.4 logio [U/mL. SVR12 was achieved by 100% of patients (95% CI: 87.2, 100)
and there were no cases of virologic failure.

Group 12

SOF + VEL 100 mg once daily + RBV for 12 weeks. A total of 28 patients were randomised and
all completed the study treatment. The majority were male (64.3%) and White (75.0%) with a
mean age of 56 years. The majority of patients were non-cirrhotic (64.3%), and mean baseline
HCV RNA was 6.5 logio [U/mL. SVR12 was achieved by 96.4% of patients (95% CI: 81.7, 99.9)
and there was one case (3.6%) of virologic failure.

Comment: This study compared the efficacy and safety of SOF + VEL 25 mg or 100 mg, given
with or without RBV for 8 or 12 weeks to patients with GT1 or GT3 infection, with
or without cirrhosis. As in the other Phase II studies, SVR12 rates were numerically
higher in patients receiving SOF + VEL for 12 weeks rather than 8 weeks. In patients
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with GT3 infection given SOF + VEL 100 mg for 12 weeks, SVR12 was achieved in
100% of non-cirrhotic patients compared with 96.2% in cirrhotic patients given
SOF + VEL 100 mg + RBV for 12 weeks. In patients with GT1 infection
(approximately 65% were non-cirrhotic in each group), SVR12 was achieved by
100% of patients given SOF + VEL 100 mg for 12 weeks, compared with 96.4% of
patients given SOF + VEL 100 mg + RBV for 12 weeks. Overall, the results support
the use of SOF + VEL 100 mg for 12 weeks given without RBV in GT1 and GT3
patients with or without cirrhosis.

7.3. Analyses performed across trials

A pooled efficacy analysis of the pivotal Phase III studies GS-US-342-1138, GS-US-342-1139, GS-
US-342-1140 was performed in patient groups who received SOF /VEL for 12 weeks. A total of
1,038 patients were randomised, and 1,035 patients received at least one dose of SOF/ VEL. A
total of 1,030 patients (99.5%) completed the treatment period and were included in the FAS
(Table 24). The baseline demographics categorised were provided. Overall, the majority of
patients were male (60.9%) and White (83.8%). Among other races, 8.3% of patients were
Asian, and 5.9% were Black. The mean age was 53 years and the majority of patients were aged
< 65 years (88.1%). The mean BMI was 26.8 kg/m2 and 78.3% of patients had a BMI < 30 kg/m?.
Patients with GT5 infection were generally older than the overall population, and patients with
GT6 infection were mostly Asian with a lower mean BMI. The baseline disease characteristics
were provided. By genotype, patients were either GT1 (31.7%), GT2 (23.0%), GT3 (26.8%), GT4
(11.2%), GT5 (3.4%), or GT6 (4.0%). Overall, 71.9% of patients were treatment naive, 28.1%
were treatment experienced, and most were non-cirrhotic (78.6%). IL28B genotypic sub-types
were CC (33.4%), CT (52.9%), or TT (13.1%). Mean baseline HCV RNA was 6.3 logio IU/mL, and
73.7% of patients had HCV RNA = 800,000 IU/mL. ALT > 1.5 x ULN was present in 49.8% of
patients and mean eGFR was 109.4 mL/min (range 48 to 244). The mean duration of exposure
to study drug was 12 (+/- 0.67 SD) weeks.

Table 24: Study Pooled efficacy analysis; patient disposition

SOF/VEL 12 Weeks
Genotype 1 | Genotype 2 | Genotype 3 | Genotype 4 | Genotype 5 | Genotype 6|  Total

Sulyects Randonuzed Earolled 320 239 278 116 35 41 1038

Subjects Randonuzed Enrolled 1 1 1 0 0 0 3

but Never Treated

Subjects in Full Analysis Set 328 238 277 116 35 41 1035

Smdy Treatment Stams

Completed Study Treatment 326 237 275 116 35 41 1030
(99.4%) (99.6%) (99.3%) (100.0%) | (100.0%) | (100.0%) (99.5%)

Discontinued Study Treatment | 2 (0.6%) 1 (0.4%) 2(0.7%) 0 0 0 5 (0.5%)

Reason for Premamre Discontinuation of Study Treatment

Adverse Event 1 (0.3%) 1 (0.4%) 0 0 0 0 2(0.2%)

Lack Of Efficacy 0 0 1 (0.4%) 0 0 0 1(<0.1%)

Lost to Follow-Up 1(0.3%) 0 0 0 0 0 1(<0.1%)

Non-Compliance With Study 0 0 1 (0.4%) 0 0 0 1(<0.1%)

Drug

The denonunator for percentages is based on the number of subjects in the Full Analysis Set
Full Analyss Set mncludes subjects who were randonuzed or enrolled and received at least | dose of study drug

The results for the primary endpoint are shown below in Table 25 (below). Overall, SVR12 was
achieved by 98.1% of patients (range 95.3% to 100.0%).
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Table 25: SVR12 by genotype in the pooled efficacy analysis

SOE/VEL 12 Weeks
Genotypel | Genotypel | Genotype3 | Genotyped | Genotype5 | Genotypeb Total
(N=2318) (N=238) N=1T77) (N=116) (N = 235) (N=41) (N=1035)
SVRI2 3237328 2377238 264277 1167116 34735 41/41 1015/1033
(98.5%) (99.6%) (95.3%) (100.0%) 97.1%) (100.0%) (98.1%)
95%ClI 96.5%to 97. % to 92.1%to 96.9% to 85.1%to o1.4% 1o 97.0% 0
99.5% 100.0% 97.5% 100.0% 99.9% 100.0% 08.8%

Virologic outcomes by genotype are shown in Table 26. Overall, virologic failure occurred in
1.3% of patients, mostly in those with GT3 infection (4%). No cases of on-treatment virologic
failure were reported and each failure was due to relapse. The overall SVR4 were similar to the
SVR12 rates [SVR4: 98.6% (range 96.8% to 100%)]. The SVR24 data were incomplete at the
time of the interim analyses. Rapid viral suppression was observed in all genotypes. At Week 4,
90.8% of patients (range 89.3% to 92.7%) had HCV RNA < LLOQ. Of 13 patients with virologic
failure, 10 patients had GT3 infection, and two patients had GT1 infection. One patient with GT3
infection at baseline had GT1 re-infection post treatment. The NS5A RAVs Y93H and Y93N
conferred high level resistance to VEL in eleven of these patients. No SOF NS5B resistance was
observed in patients who had virologic failure.

Table 26: Study Pooled efficacy analysis: virologic outcomes

SOFAVEL 1! Weels
Cemotvpe 1 Crmatvpe 1 Crnorvpe 3 Crmonpe 4 Cenotvps § Canonvpe 8 Tetal
X=111) N=125) =1TT) N=118 (N =15) N=dI) N =1015)
SVRI2 310328 (38 5%) | 2377238 (P.0%) | 24277 (5 3%) | 116116 (00.0%) | H435(FT1%) | 4L41(0000%) |10151035 (PE1%)
Overall Vizelogic Fadure Pl b JT A T 0233 TV27T (A0%) o118 035 41 1371035 (1.3%)
Falspie 2317 (0¢W) 0237 1276 (4.0%) o118 035 o4l 131032 (1.3
Congplewd Smady Treszmwn! el b T A 03237 1V275 (0% o118 035 041 13103001 3%)
Drsconmmed Srady o1 0o 01 00 (1] 09 [
Treamoe
On-Treazmwss Visologic Faihee 0328 07232 o olle 035 4l 01038
O £l ful o V138 @) 22T ™) o114 135 29 o4l T35 0.7

HCOV XA was asalvaed wung COBAS AnphPrep COBAS Taghlss HOV Quuantarve Test v2.0 with kot of quasnnscs 15 Ul

Pabspse woonfirmed HOV POA > LLOG durtng e pocreannes penod having achiend HOV ENA < LLOO ot last co-Ceatmest vidt
Ou-Tressmen: Visslope Fadare = Ersaktrouph (coufirmed HOV FNA > LLOG after bviag previomly had BCV ENA < LLOQ while o seasner),
Fobousd (ronfirmed = | log.s Uml screaw i HCV FMNA Som sadiy witls oo twatmess), of Nosrwpoow (HOV FOA pervissesedy > LLOQ derough
£ weeks of cearmen). Oer = pubpect who &d not schiere SVRLY 5d &4 a0t meet virologic fallers citena

SVR12 rates > 90% were achieved in GS-US-342-1138, GS-US-342-1139, GS-US-342-1140 in
patients treated with SOF/VEL for 12 weeks, irrespective of treatment experience and presence
or absence of cirrhosis. Overall, SVR12 was achieved in 96.4% of patients with cirrhosis (range
91.3% to 100%), and in 97.3% of patients with prior treatment experience (range 90.1% to
100%). In patients given SOF/VEL for 12 weeks, SVR12 rates by genotype ranged from 95.3% to

100% (Table 27). SVR12 rates in subgroups are shown in Table 28. There were no notable
differences and SVR12 rates were achieved by > 96% of all subgroups.
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Table 27: SVR12 by genotype in the pooled efficacy analysis

SOF/VEL 12 Weeks
Total (N = 1035) 858 C1
HCV Genorype
Genotype 1 323/328 (98.5%) 96.5% to 99 5%
la 20672210 (98.1%) 95.2% to 99.5%
1k 117118 (99.2%) 95.4% to 100.0%
Genotype 2 2377238 (99.6%) 97.7% to 100.0%
2 (No Confirmed Subtype) 47747 (100.0%) 92 5% to 100.0%
2a 4/4 (100.0%) 39.8% to 100.0%
2ale 43/43 (100.0%) 91.8% to 100.0%
2b 1427143 (99.3%) 96.2% to 100.0%
2 1/1 (100.0%) 2.5% to 100.0%
Cenoiype 3 264277 (95.3%) 92.1% to 97.5%
3 (Mo Confirmed Subtype) 8/9 (88.9%) 51.8% to 99.7%
Ja 2537265 (95.5%) 92.2% to 97.6%
3b 272 (100.0%) 15.8% to 100.0%
3k 1/1 (100.0%) 2.5% to 100.0%
Cenotype 4 1167116 (100.0%) 96.9% to 100.0%
4 (No Confirmed Subtyvpe) 55/55 (100.0%) 93.5% to 100.0%
4a 3/3 (100.0%) 29.2% to 100.0%
4adc/dd 45/45 (100.0%) 92.1% to 100.0%
de 4/4 (100.0%) 39.8% to 100.0%
4f 272 (100.0%) 15.8% to 100.0%
4z 1/1 (100.0%) 2.5% to 100.0%
4h 2/2(100.0%) 15.8% to 100.0%
4 373 (100.0%) 29.2% to 100.0%
4 1/1 (100.0%) 2.5% to 100.0%
Cenotype & 3435 (97.1%) B5.1% to 99.9%
Ja 34735 (97.1%) B5.1% to 99.9%
Genotype 6 41/41 (100.0%) 91.4% to 100.0%
6 (No Confirmad Subtype) 1/1 (100.0%) 2. 5% to 100.0%
fa 1/1 (100.0%) 2.5% to 100.0%
6a/6b 21721 (100.0%) 83.9% to 100.0%
Bec-1 18/18 (100.0%) 81.5% to 100.0%

HCV BENA was analyzed using COBAS AnpliPrep/ COBAS TagMan HCV Quanttatve Test v2.0 with linur of quantitstion

15 TU/ml.

SVR12 is sustined virologic response (HCWV BENA < LLOQ) 12 wesks after stopping smdy trestment.

A missing SVE12 value is impated 25 a success if it is bracketed by values that are termed successes (ie, = LLOQ TND' ar

"= LLOQ detected’), otherwise, the missing SVR.12 value is imputed as a faflure. TND = target not desected

The exact 95% C1 for the proportion within each group is based on the Clopper-Pearson method.

HCV genotype was determined by Covance lab wung LiPA 2.0 or TRUGENE. Populaton or desp sequencing was performed 1o
determine HCV genotype when genonvping by LiIPA or TRUGENE was unsuccessful, mdeterminate of resulted in mived
genotype and to determune genotype 1 subnype if not reported.
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Table 28: SVR12 by subgroup in the pooled efficacy analysis

SOFVEL 11 Weeks
Genotvpe 1 | Genotvpe 2 | Genotvpe 3 | Genotyped | Cenotvpe 5 | Genotvpe d Total
(N=2328) | (N=118) | (N=277) | (N=116) (N =135) N=41) | (N=1035)
Owerall 323328 137238 264277 1167116 | 34/35 (97.1%) ML/41 (100.0%)| 1015/1035
(98.5%) (99.6%) (953%) (100.0%) (98.1%)
5% Cl 946.5% to 9T T to 92 1% w 26.9% w0 85.1% 1w 14w 10" to
£0.5% 100.0% 07 5% 100.0% 00.9% 100.0% 98.8%
Age at Baseline (Years)
= 65 1877202 184185 257210 105/105 1810 (94.7%) 4141 (100.0%)] 892012
(98.3%) (99.5%) (95 %) (100.0%) (97.8%)
85% Cl1 06.0% to 070% to 01. %% 10 06.5% w T4.0% to 91 4% w 96.6% 1o
90.4% 100.0%4 97 4% 100.0% 20.9% 100.0% 98.
265 36/36 (100.0%)(53/53 (100.0%)| 7/7 (100.0%) (11711 (100.0%)16/16 (100.0%) o0 123123
(100.0%)
95% CI 90.3% 0 93 3% 10 39.0% w0 Tl5%mw 79 4% to — 970 o
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Sex at Birth
Male 193197 142143 158/170  [85/86 (100.0%) 13/14 (92.9%) [2020 (100.0%)| 613/630
(98.0%) (99.3%) (P3.5%) {97.3%)
95% CI 94 9% 1o 96 1% to B8 e e5.8% m 66.1% to 3% 95 T o
90.4% 100.0% 96. T 100.0% 00.8% 100.0% 98.4%
Female 1307131 9595 (100.0%)] 1057107  [30v30 (100.0%)21/21 (100.0%){21/21 (100.0%)] 402/405
(99.2%) (98.1%) (99 3%)
95% Cl1 95.8% w0 96.2%to 93 4% 1w g8 4% w0 8391w B39 w 97 9% to
100.0% 100.0% 00 8% 100.0% 100.0% 100.0% 20.8%
Rage
White 175279 206:206 2387250 (0696 (100.0%) 34/35 (97.1%) | L1 (100.0%) 8507267
(98.6%) {100.0%) (95 2%) (98.0%)
05% CI 96.4% o 98 2% to 0l8% 1w 06.2% 1o 85.1% o 1% w0 96.9% to
00.6% 100.0% 07.5% 100.0% 00.0% 100.0% 98.0%
Biack 2425 (96.0%) | 18/19 (94.7%) | 3/3 (100.0%) (1414 (100.0%) 00 oo 50/61 (96.7%)
95% CI MfMw T40% 10 2% w T6.8% w - —_ EETuto
£0.9% 90.9% 100.0% 100.0% 99.6%
Oshar 22/22 (100.0%)110/10 (100.0%)| 23/24 (95.8%)| &6 (100.0%) 00 4040 (100.0%)| 1017102
(99.0%)
95% CI 84 6%t 69 2% to TE%%tw 54.1%w - 91 M o 4. M to
100.0% 100.0% 00 0% 100.0% 100.0% 100.0%
Region
Us 151152 147148 57/60 (95.0%) |43/43 (100.0%) 1/1 (100.0%) [2424 (100.0%)| 423/428
(90.3%) (99.3%) (98.8%)
05% CI 96.4% 06.3% to £6.1%mw 018%mw 5%t 858%mw 975%
100.0% 100.0% 20 (% 100.0% 100.0%% 100.0% 99 6%
Neoo-Us 1727176 [9090 (100.0%)] 2077217  [73/73 (100.0%) 33734 (97.1%) 1717 (100.0%)| 592/607
(97.7%) (95.4%) (97.5%)
95% C1 3% 96.0% o 2.t 25.1% 84T o 80.5% w 96.0%
00 4% 100.0% 97.8% 100.0% 00 9% 100.0% 98.0%
Baseline HCV ENA (TU/mL)
< 800,000 72773 (98.6%) [52/52 (100.0%)| 85/86 (98.8%) [42/42 (100.0%) 89 (38.0%) [10/10(100.0%) 2697272
(98 0%)
95% CI 2% 93 2% 10 93 a0 01.6% 1w 51.8%to .%o 96.8% 0
100.0% 100.0% 100.0% 100.0% 09.7% 100.0% 99.8%
= 800,000 21517255 185/186 1797191 |74/74 (100.0%)26/26 (100.0%)|31/31 (100.0%)| 746763
(Z8.4%) (99.5%) (93. %) (97.8%)
5% Cl 96.0% 1w 97.0% to E03% 1t 05.1% 86.8% 1o 8% w 96.5% 1o
00 6% 100.0% 06.T%% 100.0% 100.0% 100.0% 08 s
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Table 28 (continued): SVR12 by subgroup in the pooled efficacy analysis

SOF/VEL 12 Weeks
Genotvpe 1 | Genotype! | Gemotvpe } | Gemotyped | Genotvpe 5 | Genotvped Total
(N =318) (N = 138) MN=27T) N =116) (N =135) N=41) (N =1035)
Baseline BAI (k=/m®)
<30 254258 178170 214226  |30/80 (100.0%) 2627 (96.3%) HO/40 (100.0%)| T92E10
(08.4%) (99 4%) (94.T%) (87 8%)
5% CI 94.1% 10 06 9% to 20 ¥ to 95 5% 81.0% 10 91.2% 1 08, 5% 1o
00 6% 100.0% 97 X4 100.0% 00 Qog 100.0% 98.7%
=30 6970 (98.6%) |59/59 (100.0%)| 50/31 (98.0%) |36/36 (100.0%) 88 (100.0%) | 11 (100.0%) 2237225
(99.1%)
5% CI 92 3% o 03 0% to £0.6% to o0.3% o 63 1% to 25% 0 06.8% o
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 00 0%
Prior HCV Treatnent Experience
Treament-MNai 2147218 103/104 J00:206  |64/64 (100.0%) 23724 (05.8%) 3838 (100.0%)| 732744
(08.2%) (99 5%%) (97.1%) (98 4%)
85% CI 95 4% 1w 07 1% to 03 8% 1o S44% w0 T3 8% 10 90.7% to 27 % w0
00 5% 100.0% 98 0%, 100.0% 00 0%, 100.0% 90 25
Treatmaent- 1007110 444 (100.0%)| 64/71 (90.1%) [52/52 (100021111 (100.0%)| 3/3 (100.0%) 2837291
Expernienced (00.1%) (897 3%)
a5% CI 05.0% to 02 0% to 20. 7% 10 93 2% T1.5% 10 20 2% to 04, T 1o
100.0% 100.0%% 05 0% 100.0% 100.0% 100.0% 08 8%
IL28B
CC 89/90 (98.9%) [85/85 (100.0%6))99/105 (94.3%)(27/27 (100.0%:){11/11 (100.0%)[28728 (100.0%)| 339346
(98 0%%)
25% CI 04 0% 10 95.8% to 88.0% w 7. % T1.5% to 87 ™ o 95 %% 1o
100.0% 100.0%% 27 2% 100.0% 100.0% 100.0% 00 2%
Non-CC 2317235 152/153 165/172  |89789 (100.0%) 23724 (®58%) J1111 (100.0%:)| &71/684
(98 3%) (99 _3%) (95 9%) (98.1%)
25% CI 95. T o 5 4% 0 21.8% o e5.0% 0 T89% w0 TI.5% o 06.8% 1w
00 5% 100.0%% 08 3% 100.0% &0 0% 100.0% 90 (%s
CT 181184 1171117 143/148 (68768 (100.0%e)2121 (100.0%)010/10 (100.0%)| 540/548
(08 4%) (100.0%%) (96 %) (98 5%)
95% C1 95 3% w 06.0% to 92 3% 1w &4 %0 83 9% 69 2% w 27 1% wm
00.T% 100.0% 08 100.0% 100.0% 100.0% 00 4%
IT 50051 (P8.0%) | 35/36 (97.2%) | 22724 (P1.7%) |21/21 (100.0%) 23 (66.7%) | 1/1 (100.0%) 131/136
(96.3%)
05% CI 89.6% w E55% 10 T3 0% w0 E839%m |924% m00.2% 15% 100 2l w
100.0% 99 ooy 20 M 100.0% 100.0% 08 8%
NSSA RAYV
(&5 T4TT (96.1%) 163/163 38/43 (88.4%) [72/72 (100.0%) 6'6 (100.0%) [20020 (100.0%)] 373/381
(100.0%) (97 2%a)
95% C1 89.0% w0 97 8% 10 T4 %% to 25.0% 10 4.1%to 3. % w0 25 0
00 2% 100.0% 96.1% 100.0% 100.07% 100.0% 99.1%
Mo 2407251 [T273(986%)| 2257233 [43/43 (100.0%) 2820 (96.6%) 2020 (100.0%)] 4637640
(00.2%) (96.6%) (98 2%)
@5% C1 o7 2% 1o 92 6% to 93 3%10 21.8%mw 82 10 83 % mw 26.8% o
o0 99y 100.0% 08 5% 100.0% 00 9% 100.0% 00 0%
Not Determuned [h] 272 (100.0%) | 171 (100.0%) | 1/1 {100.0%) a0 111 (100.0%) | 55 (100.0%)
95% CI —_ 15.8% to 25% 1w 25%to —_ 25% 10 47 8% m
100.0% 100.0% 100.0% 100.0% 100.0%

HCV BNA was analyzed using COBAS AmpliPrep/ COBAS TagMan HCV Quantitstive Test v2 0 with lbnit of quantitstion

15 Tl

A missins SVE12 value is impusted a2 a success if it is bracketed by values that are termed successes (ie, "< LLOQ THD' or
'< LLOQ detected’), otherwise, the mussing SVR12 valus is imputed a5 a fahoe. TND = warget oot detected
The exact $5% CI for the proportion within each group is based on the Clopper-Pearson method.
Subjects with Mot Disclosed' mace or missing [L28B are exciuded.
N55A RAV analysis was performed with 1% cutoff.

Comment: The pooled analysis confirmed outstanding SVR12 rates of 95.3% to 100% in HCV
patients of any genotype treated with SOF/VEL for 12 weeks. High efficacy rates
were achieved irrespective of age, gender, race, region, baseline HCV RNA, baseline
BM], prior HCV treatment, IL28B genotype, NS5A RAVs and cirrhosis. SVR12 rates
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were > 91% across all genotypes in patients with cirrhosis and > 90% in patients
with prior treatment experience.

7.4. Evaluator’s conclusions on clinical efficacy for the indication:

“Epclusa (sofosbuvir/velpatasvir fixed dose combination) is indicated for the treatment of
chronic hepatitis C virus (HCV) infection in adults”.

In the Phase Il studies, SOF + VEL regimens were compared at different doses and for different
durations of treatment (8, 12 or 24 weeks). Treatment naive and treatment experienced
patients included all genotypes, and those with or without cirrhosis. The SOF + VEL regimens
were given with or without RBV, and compared with LDV /SOF (Harvoni) and other SOF
containing regimens. High efficacy rates were observed in patient groups treated for 8 weeks,
and in patients given VEL 25 mg. However, the best SVR12 rates were obtained in patients given
SOF + VEL 100 mg for 12 weeks, particularly in patients with GT3 infection. The SVR12 rates
were 100.0% in treatment naive GT1 patients without cirrhosis, and 100.0% in treatment
experienced patients. The SVR12 rate was 92.6% in treatment naive, GT3 patients without
cirrhosis; 100% in treatment experienced, GT3 patients without cirrhosis; and 88.5% in
treatment experienced, GT3 patients with cirrhosis. All patients with genotype 2, 4, 5, or 6 were
treatment naive without cirrhosis and none had virologic failure.

The SOF/VEL combination was given for 12 weeks to a total of 1035 patients in the Phase III
studies, and the SVR12 rates ranged from 95.3% to 100%. Only 35 GT5 and 41 GT6 patients
were studied but the results in these patients were comparable to the overall population. In
studies GS-US-342-1138, GS-US-342-1139, and GS-US-342-1140, there were no on-treatment
virologic failures in patients given SOF/VEL for 12 weeks. Overall, viral relapse was reported in
only 13/1035 patients, in two (0.6%) patients with GT1 infection, and in 11 (4%) patients with
GT3 infection. Overall, SVR4 rates were comparable to the SVR12 rates; however, full SVR24
data were not available for the interim analyses. Patients with decompensated cirrhosis were
evaluated in GS-US-342-1137. The overall SVR12 rate in 90 patients treated with SOF/VEL for
12 weeks was 83.3% (range 50% to 100.0%) compared with 94.3% (range 84.6% to 100%) in
patients treated with SOF/VEL + RBV for 12 weeks, and 85.6% (range 50% to 100%) in patients
treated with SOF/VEL for 24 weeks. Patients with GT3 infection were least likely to achieve
SVR12 (50%, 84.6%, and 50% in the respective treatment groups). Overall virologic failure was
also common in GT3 patients treated with SOF/VEL for 12 weeks (42.9%).

Subgroups in the Phase III studies were analysed according to age, gender, race, region, baseline
HCV RNA, baseline BMI, prior HCV treatment, IL28B genotype, NS5A RAVs, and cirrhosis. In
patients treated with SOF/VEL for 12 weeks in studies GS-US-342-1138, GS-US-342-1139, and
GS-US-342-1140, there were no meaningful differences in SVR12 and all subgroups achieved
SVR12 rates > 95%. SVR12 rates were > 91% across all genotypes in patients with cirrhosis, and
> 90% in patients with prior treatment experience.

8. Clinical safety

8.1. Studies providing evaluable safety data
The following pivotal studies provided evaluable safety data:
Study GS-US-342-1137 (ASTRAL-4)
Study GS-US-342-1138 (ASTRAL-1)
Study GS-US-342-1139 (ASTRAL-2)
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Study GS-US-342-1140 (ASTRAL-3)
8.1.1. Pivotal efficacy studies
In the pivotal efficacy studies, the following safety data were collected:
General adverse events (AEs) were recorded and classified according to MedDRA.

AEs of particular interest included cardiovascular, hepatic, and renal events. Potential
interactions between SOF/VEL and cardiovascular agents were explored.

Laboratory tests, including HCV RNA assays, were performed at central laboratories.
8.1.2. Pivotal studies that assessed safety as a primary outcome
None submitted.
8.1.3. Dose-response and non-pivotal efficacy studies
The non-pivotal efficacy studies provided safety data, as follows:
Study GS-US-337-0122
Study GS-US-342-0102
Study GS-US-342-0109
8.1.4. Other studies evaluable for safety only
None submitted.
8.1.5. Clinical pharmacology studies

In healthy subjects, no deaths, SAEs or Grade 4 AEs were reported in any of the new PK/PD
studies, following the administration of VEL or SOF alone, or VEL/SOF as a free combination or
as a FDC. In addition, no clinically significant trends in vital signs or 12-lead ECGs were
identified.

Overall, the AEs reported were generally mild and the most frequently reported AEs (that is
reported in two or more studies) were: headache, constipation, respiratory tract infection,
nausea and dizziness. At times these AE were considered related to study drug but in other
studies were considered unrelated.

When VEL was administered alone there was no difference in the overall incidence of AEs
following administration in the fasted state, following a light breakfast, or a high fat breakfast. In
addition, there was no increase in the incidence of AEs with increasing doses of VEL.

8.2. Pivotal studies that assessed safety as a primary outcome

None submitted.

8.3. Patient exposure

A total of 2,603 patients received at least one dose of SOF and VEL as individual agents or as the
FDC tablet (Table 29). Of these, a total of 1,302 patients received the SOF/VEL FDC for a
minimum of 12 weeks; 802 patients received SOF + VEL in three Phase II studies; and 499
patients received SOF/VEL in five Phase I studies. In GS-US-342-1137, a total of 267 patients
with decompensated cirrhosis received SOF/VEL (SOF/VEL for 12 weeks, n=90; SOF/VEL + RBV
for 12 weeks, n=87; or SOF/VEL for 24 weeks, n=90).

In the Phase IlI studies, the total exposures were 1035 weeks (mean 12.0) for SOF/VEL; 116
weeks (mean 11.9) for placebo; 132 weeks (mean 12.1) for SOF + RBV; and 275 weeks (mean
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23.2) for SOF + RBV for 24 weeks. Patient/year treatment analyses were not provided in the
Summary of Clinical Safety.

Table 29: SOF/VEL exposure in Phase I, Phase II, and Phase III studies

Total
Study Regimen (IN=120603)
Phase 3 Studies SOF/VEL FDC
GS-US-342-1138 SOF/VEL FDC for 12 weeks 624
GS5-US-342-1139 SOF/VEL FDC for 12 weeks 134
GS5-US-342-1140 SOF/VEL FDC for 12 weeks 277
GS5-US-342-1137 SOF/VEL FDC for = 12 weeks 267
SOF/VEL FDC for 12 weeks 90
SOF/VEL FDC + RBV for 12 weeks 87
SOF/VEL FDC for 24 weeks 90
Total 1302
Phase 2 Studies SOF +VEL
GS-US-342-0102, SOF + VEL 100 mg = RBV for 12 weeks 237
GS-US-342-0109,
GS-US-337-0122 SOF + VEL 100 mg for 12 weeks 157
SOF + VEL 100 mg + RBV for 12 weeks 80
SOF + VEL 25 mg = RBV for 8 weeks 162
SOF + VEL 100 mg = RBV for 8 weeks 165
SOF + VEL 25 mg = EBV for 12 weeks 238
Total 802
Phase 1 Studies SOF/VEL/FDC
GS-US-342-0104,
GS-US-342-1167,
GS-US-342-1326. SOF/VEL FDC (dosed to evaluate bioavailability, food effects. and 499
GS-T7S-342-1346. IDDIs with ARVs, PPIs, and H2RAs)
GS-US-342-1709
Total 499
Total Exposure to SOF/VEL and SOF+VEL in Phase 1, 2, and 3 Clinical Studies 2603

SOF = sofosbuvir; VEL = velpatasvir; FDC = fixed-dose combination: DDI = dmg-dmg interaction: EBV = ribavirin; ARV =
anfiretroviral, PPI = proton pump mnhibitor; HXRA = H2 receptor agomust
SOF/VEL dose was 400/100 mg FDC tablet once dailyv; SOF single-agent dose was 400 mg once dailv; RBV dose was 1000 or
1200 mg divided daily dose (for subjects who weighed = 75 kg, the RBV dose was 1000 mg/day divided; for subjects who

weighed = 75 kg, the RBV dose was 1200 mg/day divided).

8.4. Adverse events

8.4.1. All adverse events (irrespective of relationship to study treatment)

8.4.1.1. Pivotal studies
GS-US-342-1137

An overall summary of AEs is shown in Table 30. AEs were reported in 84.3% of the overall
population with a higher incidence in the SOF/VEL + RBV group (SOF/VEL for 12 weeks 81.1%,
SOF/VEL + RBV for 12 weeks 90.8%, and SOF/VEL for 24 weeks 81.1%). The most common AES
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reported in at least 10% of any treatment group by PT are shown in Table 31). In the SOF/VEL
12 week group, the most common AEs were fatigue (25.6%), headache (25.6%), and nausea
(24.4%). In the SOF/VEL +RBV for 12 weeks group, the most common AEs were fatigue
(39.1%), anaemia (31.0%) and nausea (25.3%). In the SOF/VEL for 24 week group, the most
common AEs were fatigue (23.3%), nausea (20.0%), and headache (18.9%). In the SOF/VEL +
RBV group, fatigue anaemia, diarrhoea, muscle spasms, dyspnoea, and cough were notably more
common than in the SOF/VEL groups (consistent with the known toxicity profile of RBV). Most
AEs were of mild to moderate severity. Grade 3 or 4 AEs were reported in 17.8%, 12.6%, and
18.9% of the respective groups. In keeping with a population of patients with decompensated
cirrhosis, the most common severe AEs were hepatic encephalopathy, sepsis, Gl haemorrhage,
and HCC.

Table 30: Study GS-US-342-1137 Summary of AEs

SOFVEL
SOEF/VEL +RBV SOF/VEL

Number (%) of Subjects Experiencing 12 Weeks 12 Weeks 24 Weeks Toral
Anv (N = 90) (N=38T) (N = 90) (N = 267)
Adverse Event 73 (81.1%) 79 (90.8%) 73 (81.1%) 225 (84.3%)
Grade 3 or Above Adverse Event 16(17.8%) 11 (12.6%) 17(18.9%) 44 (16.5%)
Treatment-Related Adverse Event 45 (50.0%) 60 (69.0%) 34(37.8%) 139 (52.1%)
Grade 3 or Above Treatment-Related 0 2(2.3%) 2(2.2%) 4(1.5%)
Adverse Event
Senous Adverse Event 17 (18.9%) 14(16.1%) 16(17.8%) 47 (17.6%)
Treatment-Related Senous Adverse Event 0 1(1.1%) 1(1.1%) 2(0.7%)
Adverse Event Leading to Premanure 1(1.1%) 13 (14.9%) 4{44%) 18 (6.7%)
Discontinuation of Any Study Drug
Adverse Event Leading to Premature 1(1.1%) 4 (4.6%) 4(4.4%) 2(34%)
Discontinuation of SOF/VEL
Adverse Event Leading to Premature NA 13 (14.9%) NA 13 (4.9%)
Discontinuation of RBV
Adverse Event Leading to Premature 1(1.1%) 4(4.6%) 4(44%) 0(3.4%)
Discontinuation of All Study Drugs
Adverse Event Leading to Modification or 0 27 (31.0%) 2(2.2%) 20 (10.9%)
Interruption of Any Study Dmg
Adverse Event Leading to Interruption of 0 0 2(2.2%) 2(0.7%)
SOF/VEL
Adverse Event Leading to Modification or NA 27 (31.0%) NA 27 (10.1%)
Interruphion of RBV
All Deaths 3(3.3%) 3(3.4%) 3(3.3%) 0(3.4%)
NA = not applicable.
The denonunator for percentages was based on the number of subyects in the Safety Analyss Set
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Table 31: GS-US-342-1137 AEs that occurred in at least 10% of subjects in any treatment
group by preferred term

SOF/VEL SOFVEL+RBV SOE/VEL
2 Weeks 12 Weeks 24 Weeks
Number (%s) of Subjects Experiencing (N = 00) (N=87) (N = 90)
Any AE 73 (81.1%) 79 (90.8%) 73 (81.1%)
Fatigue 23 (25.6%) 34 (39.1%) 21(23.3%)
Nausea 22(24.4%) 22 (25.3%) 18 (20.0%)
Headache 23 (25.6%) 18 (20.7%) 17(18.9%)
Anaenua 4(4.4%) 27 (31.0%) 3(33%)
Diarthoea 6 (6.7%) 18 (20.7%) 7(7.8%)
Insommia 9 (10.0%) 12 (13.8%) 9(10.0%)
Pruritus 10(11.1%) 4 (4.6%) 4(4.4%)
Muscle spasms 3(3.3%) 10 (11.5%) 4 (4.4%)
Dyspnoea 4(4.4%) 0(10.3%) 2(2.2%)
Cough 2(2.2%) 9(10.3%) 0

Adverse events were mapped according to MedDRA Version 18.0.
Subgects were counted once for each AE PT
Data included to last dose date of any study drug = 30 days.

GS-US-342-1138

An overall summary of AEs were provided (Table 32). AEs were reported in 77.7% of the
SOF/VEL group compared with 76.7% in the placebo group. The most common AEs reported in
at least 5% of any treatment group by PT are shown in Table 33. In the SOF/VEL group, the
most common AEs were headache (29.2%), fatigue (20.2%), nasopharyngitis (12.7%) and
nausea (12.0%. In the placebo group, the most common AEs were headache (28.4%), fatigue
(19.8%), nausea (11.2%), and nasopharyngitis (10.3%). Most AEs were of mild to moderate
severity. Grade 3 or 4 AEs were reported in 2.3% and 0.3% of the SOF/VEL and placebo groups,
respectively, most commonly headache.

Table 32: Study GS-US-342-1138 Summary of AEs

SOF/VEL Placebo
12 Weeks 12 Weeks
(N =624) (N = 116)
Number (%s) of Subjects Expenencing Any
Treatment-Emergent Adverse Event 485(77.7%) | B9 (76.7%)
Grade 3 or above Treatment-Emergent Adverse Event 18 (2.9%) 1(0.9%)
Treatment-Emergent Treatment-Related Adverse Event 305 (489%) | 52(44.8%)
Grade 3 or above Treatment-Emergent Treatment-Related Adverse Event 3(0.5%) 0
Treatmeni-Emergent Senous Adverse Eveni 15 (2.4%) 0
Treatment-Emergent Treatment-Related Senous Adverse Event 0 0
Adverse Event Leading to Premature Discontmuation of the Study Drug 1(0.2%) 2(1.7%)
Adverse Event Leading to Interruption of the Study Dmug 1(0.2%) 0
All Death 1(0.2%) 0

The deponmnator for percentages was based cn the oumber of subjects m the Safety Analvas Set
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Table 33: Study GS-US-342-1138 AEs reported for at least 5% of subjects in any treatment
group by PT

SOF/VEL Placebo
12 Weeks 12 Weeks
(N =624) (N = 116)
':gtmbﬂ (%) of Subjects Expenencing Any Treatment-Emergent Adverse 485 (77.7%) 89 (76.7%)
vent
Number (*s) of Subjects Expeniencing Any Treatmeni-Emergent Adverse
Event Occurning n at Least 5% of Subjects m Any Treatment Group by
Preferred Term
Headache 182 (29.2%) 33 (28.4%)
Fatigue 126 (20.2%) 23 (19.8%)
Nasopharyngitis 719(12.7%) 12(10.3%)
Nausea 75(12.0%) 13 (11.2%)
Insomma 50 (8.0%) 11 (9.5%)
Diarthoea 48 (7.7%) 8 (6.9%)
Asthenia 41 (6.6%) 9(7.8%)
Arthralga 40 (6.4%) 9 (7.8%)
Cough 39 (6.3%) 4(3.4%)
Back pamn 20 (4.6%) 11 (9.5%)
Myalgia 25 (4.0%) 6 (5.2%)

Adverse events are mapped according to MedDRA Versicn 18.0
Subjects were counted once for each AE preferred term
Data inchuded to last dose date of any study drug — 30 days

GS-US-342-1139

An overall summary of AEs was provided. AEs were reported in 68.7% of the SOF/VEL group
compared with 76.5% in the SOF/VEL + RBV group. The most common AEs reported in at least
5% of any treatment group by PT were provided. In the SOF/VEL group, the most common AEs
were headache (17.9%), fatigue (14.9%), and nausea (10.4%. In the SOF/VEL + RBV group, the
most common AEs were fatigue (35.6%), headache (22.0%), nausea (14.4%), and insomnia
(13.6%), each occurring more commonly than in the SOF /VEL group. Most AEs were of mild to
moderate severity. Grade 3 or 4 AEs were reported in 2.2% and 2.3% of the SOF/VEL and

SOF + RBV groups, respectively.

GS-US-342-1140

An overall summary of AEs was provided. AEs were reported in 88.4% of the SOF/VEL for 12
weeks group compared with 94.8% in the SOF/VEL + RBV for 24 weeks group. The most
common AES reported in at least 5% of any treatment group by PT was provided. In the

SOF /VEL group, the most common AEs were headache (32.5%), fatigue (25.6%), nausea
(16.6%), and insomnia (11.2%). In the SOF/VEL + RBV group, the most common AEs were
fatigue (38.2%), headache (32.4%), insomnia (26.9%), and nausea (21.1%), each occurring
more commonly than in the SOF/VEL group with the exception of headache. Most AEs were of

mild to moderate severity. Grade 3 or 4 AEs were reported in 4.3% and 8.4% of the SOF/VEL
and SOF/VEL + RBV groups, respectively.

8.4.1.2. Other studies

Comment: The sponsor did not provide integrated safety data or tables in the GS-US-337-0122
CSR. The safety outcomes in each treatment cohort and group are summarised
individually but tables have not been provided in the interests of brevity. However,
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summarised data and tables were provided in the GS-US-342-0102 and GS-US-342-
0109 CSRs.

GS-US-337-0122

In treatment experienced patients with GT1 or GT3 infection (Cohort 1), AEs were reported in
89.5% to 100% of patients treated for 12 weeks. In Group 1 patients given LDV/SOF + RBV, the
most common AEs were insomnia (36.8%), fatigue (31.6%) and headache (26.3%). Most AEs
were mild in severity (68.4%). In Group 2 patients given SOF + PegIFN + RBV, the most common
AEs were fatigue, nausea and arthralgia (each 30.3%). The majority of AEs were mild in severity
(80%).

In treatment experienced patients with GT1 infection and advanced liver fibrosis or
compensated cirrhosis treated for 12 weeks (Cohort 2, Groups 1 and 2), AEs were reported in
92.3% to 96.0% of patients. In Group 1 patients given LDV/SOF + RBV, the most common AEs
were headache (40.0%), URTI (32%), nausea (28.0%), insomnia (28.0%) and fatigue (20.0%).
Only one Grade 3 or 4 AE was reported. In Group 2 patients given LDV/SOF + GS-9669, the most
common AEs were nausea (42.3%), headache (34.6%), fatigue (34.6%) and URTI (19.2%). No
Grade 3 or 4 events were reported. In treatment naive and treatment experienced patients with
GT3 or GT6 infection (Cohort 2, Groups 3 to 6), AEs were reported in 84.0% to 100% of patients
treated for 12 weeks. In Group 3 treatment naive GT3 patients given LDV/SOF, the most
common AEs were headache (40.0%), nausea (36.0%), URTI (36.0%) and fatigue (20.0%).
Grade 3 or 4 AEs were reported in 12% of patients. In Group 4 treatment naive GT3 patients
given LDV/SOF + RBV, the most common AEs were URTI (34.6%), headache (30.8%) and
nausea (15.4%). No Grade 3 or 4 AEs were reported. In Group 5 treatment naive or treatment
experienced GT6 patients given LDV/SOF, the most common AEs were fatigue (24.0%) and
URTI (24.0%). Grade 3 or 4 AEs were reported in 4% of patients. In Group 6 treatment
experienced GT3 patients given LDV/SOF + RBV, the most common AEs were headache (26.0%),
fatigue (26.0%) and URTI (18.0%). Grade 3 or 4 AEs were reported in 2% of patients.

In treatment naive or treatment experienced patients with GT1 infection and cirrhosis treated
with LDV/SOF for 12 weeks (Cohort 3), 95% of patients reported at least one AE. The most
common AEs in patients who all received LDV /SOF were URTI (40%), headache (20.0%),
fatigue (20.0%), nausea (15.0%) and insomnia (15%). All AEs except one (renal colic) were mild
or moderate in severity.

In treatment naive patients with GT3 infection treated for 8 weeks (Cohort 4), 66.7% to 84.6%
of patients reported at least one AE. Only two AEs were Grade 3 or 4, and the rest were mild or
moderate in severity. In Group 1 patients given SOF + VEL 25 mg, the most common AEs were
headache (22.2%), fatigue (18.5%) and nausea (14.8%). In Group 2 patients given SOF + VEL 25
mg + RBV, the most common AEs were headache (20.8%), fatigue (12.5%) and insomnia
(12.5%). In Group 3 patients given SOF + VEL 100 mg, the most common AEs were insomnia
(22.2%), fatigue (14.8%), and nausea (14.8%). In Group 4 patients given SOF + VEL 100 mg +
RBV, the most common AEs were fatigue (26.9%), headache (15.4%) and nausea (11.5%).

In patients with GT1 or GT3 infection previously treated with a SOF-containing regimen (Cohort
5), 85% of patients reported at least one AE. Grade 3 or 4 AEs were reported in 15% of patients
and the remainder were mild to moderate in severity. In patients given LDV /SOF + RBV for 24
weeks, the most common AEs were URTI and lower respiratory infections (each 30%), fatigue
(20.0%), headache (15.0%) and rash (15.0%). In eight patients with HCV/HBV co-infection
treated with LDV /SOF for 12 weeks (Cohort 6), 75% of patients reported at least one AE but no
Grade 3 or 4 AEs were reported. The most common AEs were viral infection (62.5%), URTI
(25.0%) and fatigue (25.0%).

GS-US-342-0102

An overall summary of AEs in all treatment groups was provided. Overall, AEs were reported in
69.5% of patients (range 60.0% to 81.8%), most commonly in the two groups given RBV (SOF +
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VEL 25 mg + RBV for 8 weeks 81.8%; SOF + VEL 100 mg + RBV for 8 weeks 73.7%). Overall, the
most common AEs were fatigue (21.2%), headache (20.4%), nausea (11.7%), diarrhoea (7.4%),
insomnia (6.4%), constipation (6.1%), nasopharyngitis (5.3%) and rash (5.0%). Fatigue and
insomnia were generally more common in the RBV treatment groups. There were no
meaningful differences between groups given VEL 25 mg or VEL 100 mg. Grade 3 or 4 AEs were
reported in only 1.6% of patients.

GS-US-342-0109

An overall summary of AEs in all treatment groups was provided. Overall, AEs were reported in
81.9% of patients (range 78.8% to 86.3%); most commonly in the SOF + VEL 100 mg + RBV
group (86.3%). Overall, the most common events were headache (29.0%), fatigue (27.7%),
nausea (17.1%), insomnia (14.0%), irritability (8.4%), diarrhoea (8.1%), constipation (6.1%),
pruritus (7.8%) and rash (6.2%). Fatigue, insomnia, and nausea were generally more common
in the RBV treatment groups. Most AEs were mild to moderate, and Grade 3 or 4 AEs were
reported in only 2.2% of patients.

8.4.2. Treatment-related adverse events (adverse drug reactions)
84.2.1.  Pivotal studies
GS-US-342-1137

ADRs were reported in 50.0%, 69.0%, and 37.8% of the respective treatment groups), most
commonly in the SOF/VEL +RBV group. In the overall population, severe and serious ADRS were
reported infrequently (1.5% and 0.7% of patients, respectively).

GS-US-342-1138

ADRs were reported in 48.9% and 44.8% of the SOF/VEL and placebo groups, most commonly
headache (21.8% versus 21.6%), fatigue (14.6% versus 15.5%), nausea (8.8% versus 8.6%),
insomnia (5.0% versus 6.0%) and asthenia (5.3% versus 3.4%).

GS-US-342-1139

ADRs were reported in 33.6% and 56.8% of the SOF/VEL and SOF + RBV groups, most
commonly fatigue (28.8% versus 10.4%), headache (19.7% versus 12.7%), nausea (10.6%
versus 8.2%) and insomnia (11.4% versus 3.0%).

GS-US-342-1140

ADRs were reported in 61.4% and 78.2% of the SOF/VEL and SOF/VEL + RBV groups, most
commonly fatigue (20.9% versus 32.4%), headache (23.5% versus 27.6%), insomnia (7.6%
versus 22.2%) and nausea (11.6% versus 17.5%).

8.4.2.2. Other studies
GS-US-337-0122

In treatment experienced patients with GT1 or GT3 infection (Cohort 1), ADRs were reported in
78.9% to 100.0% of patients treated for 12 weeks. The most common ADRs in patients given
LDV/SOF + RBV (Group 1) were insomnia (36.8%), fatigue (31.6%), headache (21.1%) and
nausea (15.8%). In patients given SOF + PegIFN + RBV (Group 2), the most common ADRs were
fatigue (30.0%), nausea (30.0%), insomnia (20.0%) and headache (20.0%).

In treatment experienced patients with GT1 infection and advanced liver fibrosis or
compensated cirrhosis (Cohort 2, Groups 1 and 2), ADRs were reported in 69.2% to 92.0% of
patients treated for 12 weeks. The most common ADRs in patients given LDV /SOF + RBV (Group
1) were headache (36.0%), nausea (28.0%), fatigue (20.0%) and insomnia (16.0%). In patients
given LDV/SOF + GS-9669 (Group 2), the most common ADRs were nausea (38.5%), fatigue
(34.6%) and headache (23.1%). In treatment naive and treatment experienced patients with
GT3 or GT6 infection (Cohort 2, Groups 3 to 6), ADRs were reported in 24.0% to 72.0% of
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patients treated for 12 weeks. In treatment naive GT3 patients given LDV/SOF (Group 3) the
most common ADRs were headache (36.0%), nausea (32.0%), and fatigue (20.0%). In treatment
naive GT3 patients given LDV/SOF + RBV (Group 4), the most common ADRs were headache
(15.4%) and nausea (15.4%). In treatment naive or experienced GT6 patients given LDV/SOF
(Group 5), the most common ADRs were headache (8.0%) and fatigue (8.0%). In treatment
experienced GT3 patients given LDV/SOF + RBV (Group 6), the most common ADRs were
insomnia (20.0%), fatigue (18.0%) and headache (14.0%).

In treatment naive or treatment experienced patients with GT1 infection and cirrhosis (Cohort
3), ADRs were reported in 60.0% of patients treated with LDV/SOF for 12 weeks (two cases
each (10%) of balance disorder, fatigue, headache, insomnia, lethargy and nausea).

In treatment naive patients with GT3 infection treated for 8 weeks (Cohort 4), ADRs were
reported in 25.9% to 61.5% of patients. In patients given SOF + VEL 25 mg (Group 1) the most
common ADRs were headache (11.1%) and fatigue (7.4%). In patients given SOF + VEL 25 mg +
RBV (Group 2), the most common ADRs were headache (12.5%), fatigue (12.5%) and insomnia
(12.5%). In patients given SOF + VEL 100 mg (Group 3), the most common ADRs were insomnia
(22.2%) and nausea (11.1%). In patients given SOF + VEL 100 mg + RBV (Group 4), the most
common ADRs were fatigue (19.2%), rash (15.4%) and nausea (11.5%).

In patients with GT1 or GT3 infection previously treated with a SOF-containing regimen (Cohort
5), 65.0% of patients reported at least one ADR. Grade 3 or 4 AEs were reported in 15% of
patients and the remainder were mild to moderate in severity. In patients treated with LDV/SOF
+ RBV for 24 weeks, the most common ADRs were fatigue (15.0%), headache (15.0%) and rash
(15.0%). In patients with HCV and HBV co-infection treated with LDV /SOF for 12 weeks (Cohort
6), only one ADR was reported (12.5%).

GS-US-342-0102

Overall, ADRs were reported in 43.2% of patients (range 32.5% to 65.5%) as shown in Table 34.
ADRs occurred more frequently in the RBV groups, most notably fatigue, headache, insomnia,
rash and anaemia. There was only one Grade 3 or 4 ADR in the SOF + VEL 25 mg 8 week group.
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Table 34: GS-US-342-0102 Overall summary of common ADRs by PT

Groups 1, 3, |Groups 2, 4, | Groups 7 | Groups 8 | Groups @ | Groups 10
and 8§ and 6 and 11 and 12 and 13 and 14
SOF 400 mg| SOF 400 mg
SOF 400 mg | SOF 400 mg [SOF 400 mg| + GS-3816 [SOF 400 mg| + GS-5816
Number (*s)of | + GS-5816 | + GS-5816 |+ GS-5816 | 25mg+ | +GS-5816| 100 mg+
Subjects 25 100 mg 25 mg RBV 100 mg RBV
Experiencing 12 Weeks 12 Weeks 8 Weeks 8 Weeks 8 Weeks 8 Weeks Total
Any W=7 | N=T) | (N=56) | (N=55) | (N=55) | (N=57) | (N=377)
Treatment-Related] 25 (32.3%) | 37(48.1%) | 21 (37.5%) | 36 (65.5%) | 16(29.1%) | 28 (49.1%) |163 (43.2%)
Adverse Event
Fatigue 12(156%) | 11(14.3%) | 6(10.7%) | 13(23.6%) | 2(3.6%) | 14(24.6%) | 58 (15.4%)
Headache 10 (13.0%) T(9.1%) | 7(125%) [11(200%)| 5(9.1%) | B(14.0%) |48(12.7%)
Nausea 4(5.2%) 6(7.8%) 4(7.1%) | 4(7.3%) | 6(109%) | 4(7.0%) | 28(7.4%)
Insomma 1(13%) 0 1(1.8%) | 6(10.9%) | 1(1.8%) 4 (7.0%) 13(3.4%)
Drarrhoea 1(13%) 5(6.5%) 0 1(18%) | 1(1.8%) 4(70%) | 12(32%)
Constipation | 2 (2.6%) 6(7.8%) 0 0 2(3.6%) 0 10 (2.7%)
Dryspepsia 3(39%) 3(39%) 0 3 (5.5%) 0 0 9 (2.4%)
Ermitabality 1(1.3%) 1(1.3%) 1(1.8%) 4 (7.3%) 0 2(3.5%) 9(24%)
Prunius 0 2(2.6%) 2(3.6%) 2 (3.6%) 0 3(5.3%) 9(24%)
Rash 1(13%) 0 0 6 (10.9%) 0 1(1.8%) 8(2.1%)
Anaemia 1(1.3%) 0 0 4(7.3%) 0 2(3.5%) 7(19%)
Anxiety 4(52%) 0 1(1.8%) 0 0 2(3.5%) 7(19%)

Adverse events were mapped accordang to MedDRA Veruon 170
Subgects were counted cnce for each AE prefered term.

AFs were related 1o treatment if related to study treatment = ‘related’ on the AF CRF
Data mchaded to last dose date of any shudy dmg = 30 days

GS-US-342-0109

Overall, ADRs were reported in 59.5% of patients. ADRs occurred more frequently in the RBV
groups, most notably fatigue, headache, nausea, insomnia, pruritus, and rash. There were only
two Grade 3 or 4 ADRs (0.6%), both in the SOF + VEL 100 mg + RBV group.

8.4.3.

8.4.3.

Deaths and other serious adverse events

1.

GS-US-342-1137

Pivotal studies

Death occurred in 9 patients (3.3%, 3.4%, and 3.3% of the respective treatment groups). Two
deaths were treatment emergent; sepsis and myocardial infarction in the SOF/VEL + RBV and
SOF/VEL 24 week groups, respectively. Overall, SAEs were reported in 17.6% of patients
(18.9%, 16.1% and 17.8%, respectively) but only one event was considered related to SOF/VEL
(hepatorenal syndrome with peritonitis and sepsis).

GS-US-342-1138

Only one death was reported in the SOF/VEL group. The patient died suddenly of unknown
causes eight days after completing study treatment and the event was considered unrelated.

SAEs were reported in 2.4% of the SOF /VEL group compared with none in the placebo group.
None of the SAEs were considered drug related by the investigator.
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GS-US-342-1139

There were two deaths, each in the SOF/VEL group. One patient died of metastatic lung cancer
on post treatment Day 112, and the second died of cardiac arrest on her last day of study drug.
Neither event was considered drug related by the investigator. SAEs were reported in 1.5% of
both treatment groups but none were considered drug related.

GS-US-342-1140

Three deaths were reported, each in the SOF/VEL + RBV group. One patient died of natural
causes (sic) on Day 141, one died of gunshot wounds on Day 74, and one died of unknown
causes on Day 118. No events were considered drug related by the investigator. SAEs were
reported in 2.2% of the SOF /VEL group and 5.5% of the SOF/VEL + RBV group. No trends in SAE
type or time of onset were apparent.

8.4.3.2. Other studies
GS-US-337-0122

Only one death was reported, a case of HCC which occurred on post treatment Day 55 in Cohort
5. No SAEs were reported in treatment experienced patients with GT1 or GT3 infection treated
with LDV/SOF + RBV, or SOF + PegIFN + RBV (Cohort 1). In treatment experienced patients with
GT1 infection and advanced liver fibrosis or compensated cirrhosis, (Cohort 2, Groups 1 and 2),
a single SAE was reported in one patient in the LDV/SOF + RBV group. In Cohort 2, Groups 3 to
6, SAEs were reported in 16.0%, 4.0%, and 2.0% of Groups 3, 5, and 6, respectively. No SAEs
were reported in Group 4. In patients with GT1 infection and cirrhosis treated with LDV/SOF
(Cohort 3), two SAEs (10%) were reported, both considered unrelated to study drug. In Cohort
4, Groups 1 to 4, one SAE was reported in Group1 in a patient treated with LDV/SOF + RBV. It
was considered unrelated to study treatment. In patients with GT1 or GT3 infection previously
treated with a SOF-containing regimen (Cohort 5), four SAEs were reported, one case each of
encephalopathy, cirrhosis, HCC and lower respiratory tract infection. There were no SAEs in
patients with HCV and HBV co-infection treated with LDV/SOF (Cohort 6).

GS-US-342-0102

One death was reported after completing 12 weeks of treatment in the SOF + LDV 25 mg 12
week group. The patient had underlying psychiatric disorders and committed suicide. Overall,
SAEs were reported in 1.9% of patients, most commonly in the SOF + LDV 25 mg 8 week group.
No trends in SAE type were observed, and all SAEs were considered unrelated to study drug by
the investigator. No SAEs led to study drug discontinuation.

GS-US-342-0109

There was one death due to metastatic breast cancer in a patient who received SOF + GS-5816
100 mg. SAEs were reported in 2.5% of patients, most commonly in the SOF + VEL 100 mg
group (5.0%), and the SOF + VEL 100 mg + RBV group (3.8%). No trends in SAE type were
observed, and all SAEs were considered unrelated to study drug by the investigator. No SAEs led
to study drug discontinuation.

Comment: Few deaths were reported in the Phase Il and Phase III studies and only one was
considered possibly related to SOF/VEL (a case of hepatorenal syndrome with
peritonitis and sepsis).

8.4.4. Discontinuation due to adverse events
84.4.1. Pivotal studies
GS-US-342-1137

In the overall population, discontinuations due to AEs were reported in 3.4% of patients for
SOF/VEL, compared with 14.9% of patients for RBV.
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GS-US-342-1138

One patient (0.2%) in the SOF/VEL group discontinued due to Grade 3 anxiety. Two patients
(1.7%) in the placebo group discontinued because of ALT/AST elevations which met protocol
stopping rules.

GS-US-342-1139

No patients in the SOF/VEL group had AEs leading to dose interruption or modification,
compared with 9.8% in the SOF + RBV group (most commonly due to anaemia and fatigue).

GS-US-342-1140

No patients in the SOF/VEL group had AEs leading to study drug discontinuation compared with
3.3% in the SOF/VEL + RBV group (most commonly due to insomnia).

Comment: In GS-US-342-1137, only 3.4% of patients with decompensated cirrhosis
discontinued SOF/VEL due to AEs. SOF/VEL was well tolerated in the other Phase
[II studies and one patient discontinued due to an AE (anxiety).

8.4.4.2. Other studies
GS-US-337-0122

In Cohort 1, no AEs leading to treatment discontinuation were reported in treatment
experienced patients with GT1 or GT3 infection treated with LDV /SOF + RBV or SOF + PeglIFN +
RBV. In Cohort 2 (Groups 1 and 2) no patients had an AE leading to discontinuation of LDV/SOF
in treatment experienced patients with GT1 infection and advanced liver fibrosis or
compensated cirrhosis. In Cohort 2 (Groups 3 to 6), only two patients given LDV /SOF had AEs
leading to treatment discontinuation. In Cohort 3, no AEs leading to drug discontinuation were
reported patients with GT1 infection and cirrhosis treated with LDV/SOF. In Cohort 4 (Groups 1
to 4), one patient in Group 1 discontinued SOF + VEL 25 mg + RBV due to eczema and eye
inflammation. In Cohort 5, LDV/SOF + RBV for 24 weeks were discontinued in one patient who
developed HCC. In Cohort 6, there were no study drug discontinuations due to AEs in patients
with HCV and HBV co-infection treated with LDV /SOF for 12 weeks.

GS-US-342-0102

Only one patient discontinued study drug in the SOF + VEL 25 mg 8 week group due to
abdominal pain, palpitations and dizziness.

GS-US-342-0109

Only one patient discontinued study drug in the SOF + VEL 25 mg + RBV group due to a Grade 3
ALT elevation and a Grade 2 AST elevation. The LFT abnormalities resolved post treatment and
they were considered drug related by the investigator.

8.5. Laboratory tests

8.5.1. Liver function
8.5.1.1.  Pivotal studies
GS-US-342-1137

There were no Grade 3 or 4 increases in ALT. Decreases from baseline were observed in all
SOF/VEL treatment groups. Median changes from baseline ranged from -38 to -32 U/L with no
notable differences between the groups. Two patients had Grade 3 AST elevations. AST changes
were comparable to ALT with median changes from baseline ranging from -48 to -46 U/L. No
notable changes in total bilirubin were observed in the SOF/VEL 12 and 24 week groups.
However, there was an increase in total bilirubin in the SOF/VEL +RBV group in keeping with
the known haemolytic effect of RBV.
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GS-US-342-1138

A median decrease from baseline of -45 U/L was observed in the SOF/VEL group but no
meaningful changes were observed in the placebo group. AST changes were comparable to ALT.
No notable changes in total bilirubin were observed in either treatment group although values
were generally lower in the SOF/VEL group throughout the treatment period.

GS-US-342-1139

There were no Grade 3 or 4 increases in ALT. Decreases from baseline were observed with
median changes from baseline of -29 to -21 U/L in both treatment groups with no notable
differences between the groups. Two patients had Grade 3 AST elevations, one (0.8%) in each
group. AST changes were comparable to ALT with median changes from baseline of -18

to -13 U/L. No notable changes in total bilirubin were observed in the SOF/VEL groups.
However, there was an increase in total bilirubin in the SOF +RBV group in keeping with the
known haemolytic effect of RBV.

GS-US-342-1140

There was one Grade 3 increase in ALT in the SOF/VEL 12 week group and in the SOF/VEL +
RBV 24 week group (each 0.4%). Decreases from baseline were observed in both treatment
groups. Median changes from baseline were -63 U/L in the SOF/VEL group and -38 U/L in the
SOF/VEL + RBV group. One patient in the SOF/VEL group had a Grade 3 AST elevation, and one
patient had a Grade 4 elevation in the SOF/VEL +RBV group. AST changes were comparable to
ALT with median changes from baseline of -39 U/L and -29 U/L in the respective groups. No
notable changes in total bilirubin were observed in the SOF/VEL groups. However, there was an
increase in total bilirubin in the SOF/VEL +RBV group in keeping with the known haemolytic
effect of RBV.

8.5.1.2. Other studies
GS-US-337-0122

In treatment experienced patients with GT1 or GT3 infection treated with LDV/SOF + RBV or
SOF + PegIFN + RBV (Cohort 1, Groups 1 and 2), a single Grade 3 ALT elevation was observed in
the SOF + PeglFN + RBV group. No Grade 3 elevations in AST or total bilirubin were reported. In
treatment experienced patients with GT1 infection and advanced liver fibrosis or compensated
cirrhosis (Cohort 2, Groups 1 and 2), no patients had Grade 3 or 4 abnormalities of ALT, AST or
total bilirubin. In treatment naive and treatment experienced patients with GT3 or GT6 infection
(Cohort 2, Groups 3 to 6), only two patients had significant ALT abnormalities, one patient had
an AST abnormality, and two patients had a raised total bilirubin (both in Group 4). No
significant LFT abnormalities were reported in patients with GT1 infection and cirrhosis treated
with LDV/SOF (Cohort 3). In patients with GT3 infection treated for 8 weeks (Cohort 4, Groups
1 to 4), there was only one LFT abnormality, a Grade 3 ALT elevation in Group 1. No patients
had Grade 3 or 4 abnormalities of AST or total bilirubin. No significant ALT or AST
abnormalities were reported in patients with GT1 or GT3 infection previously treated with a
SOF-containing regimen (Cohort 5). Three patients (15.0%) had Grade 3 hyperbilirubinaemia.
In patients with HCV and HBV co-infection treated with LDV /SOF (Cohort 6), there were no
Grade 3 or 4 LFT abnormalities.

GS-US-342-0102

No Grade 3 or 4 increases in ALT or AST were reported in any treatment group. Two Grade 3
increases in total bilirubin were reported, one in each of the RBV groups.

GS-US-342-0109

There was one Grade 3 ALT elevation (1.3%) in the SOF + VEL 25 mg group. In the SOF + VEL 25
mg + RBV group, there a Grade 4 ALT elevation with a Grade 3 AST elevation. There were three
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Grade 3 or 4 elevations in total bilirubin, all considered related to haemolysis in patients
receiving RBV.

Comment: Overall, liver function improved in all patient groups treated with SOF containing
regimens, in keeping with viral clearance and reduced inflammation. As expected,
there were increases in total bilirubin in patients treated with RBV. There was no
evidence of drug induced liver toxicity.

8.5.2. Kidney function
8.5.2.1.  Pivotal studies
GS-US-342-1137

A single transient Grade 3 elevation in serum creatinine was reported in the SOF/VEL 24 week
group. This was attributed to NSAID use.

GS-US-342-1138

There were no clinically significant changes in serum creatinine in the SOF/VEL or placebo
groups.

GS-US-342-1139

There were no clinically significant changes in serum creatinine in the SOF/VEL or SOF +RBV
groups.

GS-US-342-1140

A single transient Grade 3 elevation in serum creatinine was reported in the SOF/VEL + RBV
group. This was attributed to NSAID use.

8.5.2.2. Other studies
GS-US-337-0122

No Grade 3 or 4 elevations in serum creatinine were reported in any study cohort or treatment
group.
GS-US-342-0102
One Grade 3 increase in serum creatinine was reported in the SOF + VEL 25 mg 12 week group.
GS-US-342-0109
No Grade 3 or 4 elevations in serum creatinine were reported in any study cohort or treatment
group.
8.5.3. Other clinical chemistry
8.5.3.1.  Pivotal studies
GS-US-342-1137

Grade 3 or 4 chemistry laboratory abnormalities are shown in Table 35. The most common
abnormalities were elevated glucose and bilirubin. Elevated bilirubin was reported more
commonly in the SOF/VEL + RBV group, but there were no notable differences in glucose
abnormalities between the treatment groups.
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Table 35: Study GS-US-342-1137 Severe chemistry laboratory abnormalities

SOF'VEL SOF/VEL+RBV SOENVEL
12 Weeks 12 Weeks 24 Weeks
Laboratory Abnormality, N (#4) (N=90) N=8T) N =90)
Coagulation
INR ob 87 ob
Grada 3 1{1.1%) ] 0
Chemistry
AST o0 £7 o0
Grade 3 1(1.1%) 1(1.1%) 0
Albvamem o0 87 1]
Grada 3 0 2(23%) 0
Amvylazs ob 87 on
Grade 3 10.1%) 1(1.1%) 333%)
Grads 4 1(1.1%) 0 1{1.1%)
Creatize Einase 2] &7 a0
Grade 4 ] 1(1.1%) ¢
Crzatming o0 &7 o0
Grade 3 [ 0 1(1.1%)
Semum (Flucose (Hyparglhyvcamia) o0 &7 e0
Grada 3 13 (14.4%) 13 (14.8%) 18 (20.0%:)
Grade 4 1(1.1%) 1(1.1%) L1
Lipasa 7 7 10
Grade 3 0 2 (28.6%) 1(10.0%)
Grade 4 21(28.6%) 0 1{10.0%)
Senmn Sodmm (Hyponatremia) &0 87 i)
Grads 3 1(1.1%) 1(1.1%)
Grada 4 0 1(1.1%)
Toral Bilinabin (Hyperbilinihinamia) of &7 an
Grade 3 3(33%) 20 (23.0%) 2(44%)
Grade 4 1{1.1%) 2(2.3%) 1{1.1%)

Labomatory abmormalities were mraded wing Gilssd s Grading Scale for Seventy of Advens Events and Laberatory

Abaormalizies, Jens 2012

Toxicity grads mmmst bone moeased at least 1 toxccity mads from baselins valos (misezg was considsred Grads 0) to be mchuded
Subjects weew coustsd coce ot oo fexiclEy Eade (hyper [4] 2od bype [-] when appliceble) Sar cack baboratosy it

Dats wore ncluded % last dove date of aoy windy &g + 3 days
Toxiciry pradeng of INE was bazod oo LN =1 2: ULN = moner lusit of sarea]
Lipace was & modlox mest that wan performed caly whan asrvise was 2 1.5 < ULN,

GS-US-342-1138

Grade 3 or 4 chemistry laboratory abnormalities were provided. Lipase elevations were more
common in the SOF/VEL group compared with placebo but there were no other meaningful

differences.

GS-US-342-1139

Grade 3 or 4 chemistry laboratory abnormalities are shown in Table 36. Elevated total bilirubin
and hyperglycaemia occurred more commonly in in the SOF + RBV group.
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Table 36: Study GS-US-342-1139 Grade 3 or 4 chemistry laboratory abnormalities

SOF/VEL SOF+-RBV
12 Weeks 24 Weeks
N=277) v=175)
Chapsmy
ALT 276 273
Grade 3 1(04%) 1 (0.4%)
AST 276 275
Grade 3 1(0.4%) 0
Grade 4 0 1 (0.4%)
Crearina Kinsea 278 275
Grade 3 1(04%) 0
Grade 4 1(04%) 4(1.5%)
Crestinine 176 275
Grada 3 0 1{D.4%5)
Glucose (Hyperglveema) 276 275
Grada 3 4(14%) 5(1.8%)
Lipase 76 275
Grade 3 7 (2.5%) 2 (0.7%%)
Grade 4 2 (0. ™) 3(1.1%)
Total Bilimibin (Hyparbilimsbinanyia) 276 275
Grade 3 2 (0.7%)
Girade 4 1 (0.4%)

Laboratory abmormalities are sraded using G5 Grading Scale, Jupe 2012 version

Towicity grads panst merease at [2ast ons sdcity Zrade Fom baseline value (massing i considerad Grade () to be incladed.
Subjects cotnted once at mardomm toxicity srade (hvper [+] and hypo [-] when applicable) for each labaratory st

Dars inclndad to 13zt doge dst= of agy study doae + 30 davs,

GS-US-342-1140

Grade 3 or 4 chemistry laboratory abnormalities were provided. Elevated total bilirubin

occurred more commonly in in the SOF/VEL + RBV group.

8.5.3.2. Other studies
GS-US-337-0122

In Cohort 1 (Groups 1 and 2), the majority of laboratory abnormalities were mild to moderate in
severity. Grade 3 abnormalities were reported in 10.5% and 10.0% of the LDV/SOF + RBV and
SOF + PegIFN + RBV groups. No Grade 4 abnormalities were reported. In treatment experienced
patients with GT1 infection and advanced liver fibrosis or compensated cirrhosis (Cohort 2,
Groups 1 and 2), more patients in the LDV/SOF + RBV group had Grade 3 abnormalities than in
the LDV/SOF + GS-9669 group (12.0% versus 3.8%). One subject had a Grade 4 abnormality of
increased lipase. In Cohort 2, Groups 3 to 6, Grade 3 increases in lipase were reported in 4.0%,
3.8%, and 2.0% of Groups 3, 4, and 6, respectively. In Cohort 3, there was only one Grade 3
abnormality (hyperglycaemia) in patients with GT1 infection and cirrhosis treated with
LDV/SOF. In Cohort 4, Groups 1 to 4, Grade 3 or 4 increases in lipase were reported in one
patient in each of the treatment groups. There was one Grade 3 hyperglycaemia event in Group
4.In Cohort 5, a single patient had a Grade 3 increase in lipase. In patients with HCV and HBV
co-infection treated with LDV /SOF (Cohort 6), there were no Grade 3 laboratory abnormalities.
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GS-US-342-0102

Overall, four patients (1.1%) had Grade 3 or 4 increases in serum lipase. Three of the four
patients were in the group given SOF + VEL 25 mg for 12 weeks. Two patients (0.5%) had Grade
3 hyperglycaemic events.

GS-US-342-0109

Overall, six patients (1.9%) had Grade 3 increases in serum lipase, and five patients (1.6%) had
Grade 4 elevations. Three of the four patients were in the group given SOF + VEL 25 mg for 12
weeks. Four patients (1.2%) had Grade 3 hyperglycaemic events.

Comment: There were several reports of increased lipase but there were no cases of clinical
pancreatitis.

8.5.4. Haematology
8.5.4.1.  Pivotal studies
GS-US-342-1137

Grade 3 or 4 haematology abnormalities in the SOF/VEL 12 week, SOF/VEL + RBV 12 week, and
SOF/VEL 24 week groups were provided. Grade 3 haemoglobin abnormalities were recorded in
4.4%, 11.5%, and 5.6% of the respective groups. In the SOF/VEL + RBV group, the median fall in
haemoglobin was 1.4 g/dl (range -4.5 to 2.5). However, the median falls in haemoglobin
returned towards baseline within four weeks of the last dose of study drug. Low lymphocyte
counts are associated with decompensated cirrhosis and this was further exacerbated in the
SOF/VEL + RBV group. There were no clinically meaningful changes from baseline in
neutrophils or platelets in any treatment group.

GS-US-342-1138

Grade 3 or 4 haematology abnormalities in the SOF/VEL 12 week and placebo groups were
provided. No Grade 3 haemoglobin abnormalities were recorded in either group. Grade 3
abnormalities relating to lymphocytes, neutrophils, and platelets were reported in < 1% of the
SOF/VEL group compared with none in the placebo group.

GS-US-342-1139

Grade 3 or 4 haematology abnormalities in the SOF/VEL 12 week and SOF + RBV 12 week
groups were provided. There were no Grade 4 AEs in either group, and no Grade 3 AEs in the
SOF/VEL group. Grade 3 haemoglobin abnormalities were recorded in 5.3% of the SOF + RBV
group.

GS-US-342-1140

Grade 3 or 4 haematology abnormalities in the SOF/VEL 12 week and SOF + RBV 24 weeks
groups were provided. Grade 3 or 4 haematological AEs were reported in < 1% of patients in the
SOF/VEL group. Haemoglobin abnormalities were reported in 9.1% of the SOF + RBV group. In
the SOF + RBV group, Grade 3 or 4 lymphocyte abnormalities were reported in 1.5% of patients,
and there was a single Grade 3 AE of low platelets.

8.5.4.2. Other studies
GS-US-337-0122

In Cohort 1, Grade 3 haemoglobin reductions were reported in 10.5% of LDV/SOF/ + RBV
patients (Group 1) compared with none in SOF + PegIFN + RBV patients (Group 2). There were
no Grade 4 reductions. In treatment experienced patients with GT1 infection and advanced liver
fibrosis or compensated cirrhosis (Cohort 2, Groups 1 and 2), there were two haemoglobin
abnormalities, both in LDV/SOF + RBV patients (Group 1). In Cohort 2 (Groups 3 to 6), Grade 3
haemoglobin abnormalities were reported in Groups 4 and 6 (both treated with
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LDV/SOF + RBV). No haemoglobin abnormalities were reported in patients with GT1 infection
and cirrhosis treated with LDV /SOF (Cohort 3). Grade 3 or 4 abnormalities of low lymphocytes
were reported in two patients (10%). In patients with GT3 infection treated for 8 weeks (Cohort
4, Groups 1 to 4), there were two Grade 3 abnormalities, one in each RBV group. There was one
Grade 3 lymphocyte reduction in Group 1. In patients with GT1 or GT3 infection treated with
LDV/SOF + RBV (Cohort 5), there was a single Grade 3 reduction in haemoglobin. In patients
with HCV and HBV co-infection treated with LDV/SOF (Cohort 6), there were no Grade 3 or 4
haematology abnormalities.

GS-US-342-0102

Overall, Grade 3 or 4 haemoglobin abnormalities were reported in 3.4% of patients, all in the
two RBV treatment groups. A single patient had a Grade 3 neutrophil reduction.

GS-US-342-0109

Overall, Grade 3 haemoglobin abnormalities were reported in 12 patients (3.7%), most
commonly in the two RBV treatment groups. A single patient had a Grade 3 neutrophil
reduction, and a single patient had a neutrophil reduction, both in the SOF + VEL 100 mg group.

Comment: With the exception of haemolytic anaemia in patients given RBV, no haematological
safety signals were detected.

8.5.5. Electrocardiograph
8.5.5.1.  Pivotal studies
GS-US-342-1137
No ECG changes suggestive of cardiac toxicity were observed.
GS-US-342-1138

One patient in the SOF/VEL group considered drug related by the investigator. At the Week 12
visit, QTc was 475 msec compared with 419 msec change at baseline. No medical intervention
or investigations were conducted.

GS-US-342-1139
No patients had treatment emergent clinically significant abnormal ECGs.
GS-US-342-1140

One patient in the SOF/VEL group developed a clinically significant ECG abnormality, atrial
fibrillation considered related to underlying cardiac disease.

8.5.5.2.  Other studies
GS-US-337-0122

No clinically significant ECG changes were reported in any study cohort or treatment group.
GS-US-342-0102

No clinically significant ECG changes were reported in any study cohort or treatment group.
GS-US-342-0109

No clinically significant ECG changes were reported in any study cohort or treatment group.
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8.5.6. Vital signs
8.5.6.1. Pivotal studies
GS-US-342-1137

There were no notable changes or trends from baseline in vital signs in any treatment group in
any of the four pivotal studies.

8.5.6.2. Other studies
GS-US-337-0122

There were no notable changes or trends from baseline in vital signs in any study cohort or
treatment group.

GS-US-342-0102

There were no notable changes or trends from baseline in vital signs in any study cohort or
treatment group.

GS-US-342-0109

There were no notable changes or trends from baseline in vital signs in any study cohort or
treatment group.

8.6. Post-marketing experience
Not applicable.

8.7. Safety issues with the potential for major regulatory
8.7.1. Liver toxicity

Grade 3 or 4 liver chemistry abnormalities were provided. No safety signals were detected. In
the integrated Phase III study analysis, one patient (< 0.1%) in the SOF/VEL 12 week group had
a Grade 3 or 4 ALT abnormality compared with eight (6.9%) in the placebo group. There were
no Grade 3 or 4 total bilirubin elevations in the SOF/VEL or placebo groups. An independent
adjudication committee assessed predefined criteria for DILI. A total of 56 cases were reviewed
in the Phase Il and Phase III safety populations but only one case of potential DILI was
identified. This was a Phase Il study, female patient who received SOF + VEL 25 mg + RBV who
developed unexplained increases in ALT and AST. The LFT abnormalities were associated with
starting anti-hypertensive therapy and they resolved when the antihypertensive therapy was
stopped.

8.7.2. Haematological toxicity

With the exception of the well understood toxicity profile of RBV, no haematological safety
signals were detected. There were no cases of pancytopenia. In the SOF/VEL group of integrated
Phase III safety analysis, the only Grade 3 events were decreased lymphocytes (0.5%),
neutrophils (0.4%), and platelets (0.2%). There were no Grade 3 or 4 events in the placebo

group.
8.7.3. Serious skin reactions
No serious skin reactions were reported in the integrated Phase III study analysis. One patient

in the SOF + RBV 24 week group was hospitalised due to a generalised eczematous reaction but
study treatment was not interrupted.
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8.7.4. Cardiovascular safety

No significant safety signals were detected in the Phase IIl program. In the integrated Phase III
study analysis, one patient in the SOF/VEL 12 week group had a Grade 3 AE of ischaemic
cardiomyopathy. The event resolved and it was considered unrelated to drug treatment.
Bradycardia at the start of treatment has been observed in previous studies of sofosbuvir and
other DAAs. In the integrated Phase III studies, 7.9% of patients had cardiac disease at baseline.
However, similar percentages of patients using beta-blockers, calcium channel blockers, or
neither treatment had cardiac AEs during treatment. Four treatment emergent ECG
abnormalities events were noted, one case each of QTc prolongation, extra-systoles, atrial
fibrillation, and supraventricular tachycardia. Three events were in the SOF/VEL 12 week group
and one was in the SOF + RBV 12 week group.

8.7.5. Unwanted immunological events

Not applicable.

8.8. Other safety issues

In the integrated Phase III study analysis, there was a single psychiatric event of depression.
There were no cases of pancreatitis, rhabdomyolysis, myopathy, or renal failure.

Comment: The development and persistence of viral resistance is associated with all DAA
treatments. However, treatment failures due to treatment emergent virologic
resistance were very uncommon and unlikely to raise significant safety concerns.

8.8.1. Safety in special populations

The incidence of AEs and laboratory abnormalities was comparable in the overall population
and in subgroups defined by gender, race, age, BMI, renal function, and hepatic function.

In the SOF/VEL 12 week group in the integrated Phase III safety population, AEs were reported
more commonly in females than in males (82.7% versus 77.3%). However, they were also
reported more commonly in females than males in the placebo group. Overall, laboratory
abnormalities were reported equally commonly in male and female patients. The percentages of
AEs reported in Whites, Blacks, and other races were 81.4%, 73.8%, and 65.7%, respectively.
More AEs were reported in Whites but there were no racial differences for Grade 3 or 4 events,
or for SAEs. Patients aged = 65 years did not have a higher incidence of AEs, Grade 3 or 4 AEs, or
SAEs compared with younger patients. BMI did not appear to influence the incidence of AEs.
Patients with BMI < 30 kg/m?2 had fewer AEs compared with their heavier counterparts (62.5%
versus 73.3%). The incidence of AEs in patients with eGFR < 90 mL/min was comparable to that
in patients with eGFR = 90 mL/min (patients with impaired renal function were excluded from
the Phase III studies). The incidence of AEs was similar in patients with or without compensated
cirrhosis (80.5% versus 79.1%). Laboratory abnormalities were reported more commonly in
patients with compensated cirrhosis (77.3% versus 61.4%) than in those without cirrhosis,
most commonly due to increased glucose or lipase. AEs reported in patients with
decompensated cirrhosis are summarised above.

8.8.2. Safety related to drug-drug interactions and other interactions

Drug-drug interaction studies in healthy subjects examined the interactions between the FDC
and other antiretroviral drugs and between the FDC and PPIs/H2RA. Further studies, examined
the interactions between VEL when administered in the absence of SOF and when it was co-
administered with pravastatin, rosuvastatin, digoxin, rifampin, ketoconazole, cyclosporine or
oral contraceptives. In addition, the interactions between SOF when administered alone and in
combination with other retroviral drugs were also examined.
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In the drug-drug interaction studies, there were no deaths, SAEs or grade 4 AEs reported, AEs
were generally mild and there were no clinically significant trends in vital sign measurements
or ECG findings. The most commonly reported AEs (that is in two or more studies) were
headache, nausea, dizziness, vomiting, abdominal pain and constipation.

8.8.3. Pooled safety studies

A pooled analysis of safety data from the integrated Phase III safety population (excluding
patients with decompensated cirrhosis) is summarised below in Table 37 below. An overview of
the Phase Il safety population was provided.

Table 37: Overview of the integrated Phase III studies

Study
Study Design Trearment Regimen® Nt Subject Population
GS-US-342-1138 |Randomized, |SOF/VEL for 12 weeks or 740  |Treatment-naive and
(ASTRAL-1) double blind, |SOF/VEL Placebo for treatment-expenenced
placebo 12 weeks subjects with chronic
controlled, genotype 1,2, 4,5, 0r 6
multicenter HCV infection
G5-U5-342-1139 |[Randonuzed, |SOF/VEL for 12 weeks or 266 |Treatment-naive and
(ASTRAL-2) open label, SOF+RBV for 12 weeks treatment-expenenced
nmultcenter subjects with chromic
genotype 2 HCV
mfection
GS-US-342-1140 |Randomized, |SOF/VEL for 12 weeks or 552  |Treatment-naive and
(ASTRAL-3) open label SOF+RBV for 24 weeks treatment-expenenced
mulhcenter subjects with chromic
genotype 3 HCV
infection

The Phase III safety data have been pooled by treatment regimen and presented as follows:

SOF/VEL 12 week Group: patients who received SOF/VEL for 12 weeks in studies
GS-US-342-1138, GS-US-342-1139, and GS-US-342-1140

SOF/VEL Placebo Group: patients who received SOF/VEL placebo for 12 weeks in study
GS-US-342-1138

SOF + RBV 12 week Group: patients who received SOF + RBV for 12 weeks in study
GS-US-342-1139

SOF + RBV 24 week Group: patients who received SOF + RBV for 24 weeks in study
GS-US-342-1140.

An overall summary of AEs in the SOF/VEL integrated Phase III population is shown in Table 38.
Overall, 81.6% of patients reported at least one AE, most commonly in the SOF + RBV 24 week
group. Grade 3 or 4 AEs were reported in 3.2% of patients in the SOF/VEL group compared with
0.9% in the placebo group, 2.3% in the SOF + RBV group, and 8.4% in the SOF + RBV 24 week
group. ADRs were reported in 50.2%, 44.8%, 56.8%, and 78.2% of the respective groups. SAEs
were reported in 2.2%, 0%, 1.5%, and 5.5% of the respective groups but only one SAE was
considered drug related (in the SOF + RBV for 24 weeks group). There were six deaths (0.4%),
three in the SOF/VEL group, and three in the SOF + RBV for 24 weeks group. No deaths were
considered drug related by the investigator. AEs leading to discontinuation of any study drug
were reported in 13 (0.8%) patients, two of whom were in the placebo group.
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Table 38: SOF/VEL Overall summary if adverse events in the SOF/VEL integrated Phase
I1I safety population (Safety Analysis Set)

SOFVEL Placebo SOF+RBY SOF+RBY
11 Week 12 Week 12 Week 24 Week Total

Adverse Events (N =1035) (N =116) (N=132 (N=1T75) (N =1558)
Subjects Expenencing Any AE 822 (79.4%) 89 (76.7%) 101 (76.5%) | 260(94.5%) | 1272 (81.6%)

Subjects Expenencing Any Grade 3 or 4 33 (3.2%) 1 (0.9%%) 3(2.3%) 23 (8.4%) 60 (3.9%)

AE

Subjects Expeniencing Any Grade 2,3, or | 297 (28.7%) 28 (24.1%) 42 (31.8%) 135(49.1%) | 502 (32.2%)

4 AE

Subjects Expenencing Any Study-Drug 520(50.2%) 52 (44.8%) 75 (56.8%) 215(78.2%) | 862(55.3%)

Related AE

Subjects Experiencing Any Grade 3 or 4 7 (0.7%) 0 1 (0.8%) 6 (2.2%) 14 (0.9%%)

Study-Drug Related AE

Subjects Expeniencing Any Grade 2, 3, 139 (13.4%) 13 (11.2%) 25 (18.9%) 86 (31.3%) 263 (16.9%)

or 4 Smdy Dmug Related AE

Subjects Expeniencing Any SAE 23 (2.2%) 2 (1.5%) 15 (5.5%) 40 (2.6%)

Subjects Expenencing Any Study-Dmug 0 0 1(0.4%) 1(=0.1%)

Related SAE

Subjects Expenencing Any AE Leading to 2 (0.2%) 2 (1.7%) 0 9 (3.3%) 13 (0.8%)

Premature Discontrmation of Any Study

Dmg

Subjects Expeniencing Any AE Leading to 0 0 0 D (3.3%) 9 (0.6%)

Premamre Discomtinuation of SOF

Subyjects Expenencing Any AF Leadmg to 0 0 0 9(3.3%) 9 {0.6%)

Premamre Discontinuation of RBV

Subjects Expenencing Any AE Leading to 2 (0.2%) 2(1.7%) 0 9 (3.3%) 13 (0.8%)

Premaire Dhiscomtimuation of All Study

Dmgs

Subjects Expeniencing Any AE Leading to | 1 (< 0.1%) 0 13 (9.8%) 30 (10.9%%) 44 (2.8%)

Modification or Interruption of Any Study

Drug

Death 3(0.3%) 0 0 3(1.1%) 6(0.4%)

SOF = sofosbunir, VEL = velpatasiir; RBV = nibavirin; AE = adverse event; SAE = serions adverse event

The most common AEs by PT are shown in Table 39. Overall, the most common AEs were
headache (28.7%), fatigue (25.2%), nausea (14.4%), insomnia (12.2%), nasopharyngitis
(10.8%), diarrhoea (6.9%), cough (6.5%), irritability (6.5%), arthralgia (6.1%), back pain
(6.0%), asthenia (6.0%), pruritus (5.1%), and dizziness (5.0%). The AE profiles were
comparable in the SOF/VEL and placebo groups. AEs were reported more commonly in the SOF
+ RBV 12 week group, notably fatigue, insomnia, and rash (AE rates are not comparable in the
SOF + RBV 24 week group as the treatment period was longer). Laboratory abnormalities in the
integrated Phase III study analysis are summarised above.
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Table 39: Adverse events reported for at least 5% of subjects for any treatment regimen
by preferred term in the SOF/VEL Phase III safety population (safety analysis set)

SOF/VEL Placeba SOF+RBV SOF+-REV
12 Week 11 Week 12 Week 24 Week Toml
Preferved Term ™ =1035) =116 =13 w=175 N=1558)
Nember of Ssbjects (%) §22 (19.4%) B2 (76.7%) 101 ("6.5%) 250 (34.9%) | 1272 (EL.6%)
Expsaispcmg Aoy AE
Headacks 206 (25.8%) QB 20 {x20%) 8 324%) 4T 28T
Fadgue 217 RL.0%) 23 (198%) 47(33.4%) 103 (38.2%) ! E31%)
Mamtea 135 (12.0%) 13(112%) 19 {14.4%) 8 (21.1%) 223 (144%)
Imtammia £7 (B.4%) 11 (3.9%) 1E{13.8%) T4 (26 9% 190 (123%)
aephanmzina 121 (11.7%) 12 {103%) 2{15%) 33 {12.0%) 158 (10.58%)
Driarhosa 73 (T1%) 8 [6.9%) 6 (4.5%) 21 {7.8%) 108 (6.9%)
Courh 57 (3.5%) 4 (3.4%) & (4.5%) 35{12.7%) 102 (6.5%)
Exitabality #E™) 4(3.4%) B (65%) #(12.3%) 102 (6.5%)
Artralgia 56 (3.4%) 9 (7.5%) B(61%) 22 (B.0%) 03 (6.1%)
Back paiz 56 (54%) 11 (3.5%) T{53%) 20(7.3%) D4 (8.0%)
Asthspia 45 (5.6%) & (7.5%) 0 26 (9.7%) 03 (6.0%)
Poterims 13 3.2%) 7 (4.3%) T{33%) 35(12.7%) BO (7.1%)
Drirringas 44 (43%) 5 (4.3%) 8 (5.1%) 21(78%) 78 (3.0%)
Cesstiparion 47 [4.7%) 3 (18) I 35%) 21(76%) T (4.9%)
Drypapuis 1332 F(3.4%) $(38%) 30 (10.5%) 71 (4.6%)
Abdominal paiz 41 (4.0%) o g By T{53%) 19 (6.5%) 65 (4.4%)
Myalgia B3N 6 [5.2%) 4(3.0%) 15{5.5n) 63 (4.0%)
Vozitiag (3 L (0-9%) 3(5.1%) 20(7.3%) 63 (4.0%)
Rash 133 1 (0.9%:) T{33%) 14(5.1%) 55 0.9%)
Aswion: 1 0R%) R {81 21 {7.8%) 53 3.4%)
WMizscle spatens 0 (2 8%) 4345 2{5%) 16 (5.8%) 51 0.3%)
Dwcreased appeire 28 (2. T%) 5 [(43%) I{.5%) 145 (5.1%) 29 3.1%)
Cryipmosa 0 (1.9%) (1.7 3(23%) 22 (B.0%) 47 (3.0%)
Pymzia I8 2TH) 2(1.7) 1(05%) 14 (3.1%) &5 (1.9%)
Sleup dorder 16 (1.5%) F(4.3%) 3{23%) 15(5.%) 30 2. 5%)
Dy skiz 12 (1.2%) o 10.8%) 23 (0.1%) 35 (24%)
Distarbancs in atention 19 (1.8%) (1.7 1(05%) 14 (51%) 35 (2.3%)
Amaemia 1 (=0e1%) o 8 {5.1%) 24 (8. ™) BN
Dryspeoss sxartoms] & (0.6%) 2 (1.7%) 323 20(7.3%) 31 (10%)

SOF = sofoshuvin VEL =welpatandr, BBV = shavirin: AE = advers ovent
Data =elndad are 1o the last dose of smndy &g = 30 days

Advers evants were mapped according to MedDRA Varsios 15.0

Bourcs: m3.3.3.3, SOFVEL IS5, Teble 6.1

8.9. Evaluator’s overall conclusions on clinical safety

No specific safety concerns have been identified in the SOF/VEL development program. In the
integrated safety analysis, the overall rates of AEs were comparable in patients given SOF/VEL
for 12 weeks and in patients given placebo. The most commonly reported AEs in the SOF/VEL
and placebo groups were headache (28.6% versus 28.4%), fatigue (21.0% versus 19.8%),
nausea (13.0% versus 11.2%) and nasopharyngitis (11.7% versus 10.3%). Most AEs were mild
to moderate in severity and the pattern of AEs was similar in all subgroups, irrespective of
gender, race, age, and other factors. In the SOF/VEL group, Grade 3 AEs were reported in 3% of
patients, most commonly headache and anxiety, with only 0.7% considered drug related. Only
two Grade 4 AEs were reported in the SOF/VEL group and neither was considered drug related.
In patients treated with SOF/VEL, SAEs were reported in 2.2% of patients. Only three deaths
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were reported, each occurring post treatment and were considered unrelated to drug
treatment. Laboratory abnormalities were reported less frequently in the SOF/VEL group
compared with placebo. Grade 3 AEs were reported in 6.5% and 10.3% of the respective groups,
and Grade 4 AEs were reported in 1.0% and 1.7% of the respective groups. Five patients had
Grade 4 lipase elevations in the SOF /VEL group but all were asymptomatic and transient.

AEs of special interest were identified based on historical treatment regimens including
regimens containing RBV, PeglFN, and other DAAs. These included serious skin rash,
pancytopaenia, depression and other psychiatric events, pancreatitis, rhabdomyolysis and renal
failure. In addition, bradycardia has been observed with DAAs following initiation of treatment.
However, with the exception of a single AE of depression, no events of special interest were
observed. As would be expected, AEs occurred more commonly in the SOF + RBV compared
with the SOF/VEL and placebo groups.

9. First round benefit-risk assessment

9.1. First round assessment of benefits

The benefits of SOF/VEL in the proposed usage are:
Very high efficacy rates in non-cirrhotic patients of all HCV genotypes
Effective in patients with compensated or decompensated cirrhosis
Effective in all patients, irrespective of age, gender, race, BMI, and hepatic function
Improves underlying hepatic dysfunction
Simple, once daily treatment regimen
Well tolerated with an adverse event profile comparable to placebo
The safety profile of sofosbuvir is well established
Potential use in patients before or after liver transplantation

While a controlled clinical trial cannot be conducted, SOF/VEL will inevitably reduce the
incidence of cirrhosis, HCC and liver-related deaths in patients with chronic HCV who
achieve SVR12.

9.2. First round assessment of risks
The risks of SOF/VEL in the proposed usage are:

No specific safety signals have been identified but uncommon ADRs relating to velpatasvir
may emerge

SOF/VEL has not been studied in patients with severe renal impairment or in patients with
HCV/HIV co-infection

Unidentified drug-drug interactions may emerge

Treatment emergent viral resistance in a very small percentage of patients.

9.3. First round assessment of benefit-risk balance
The benefit-risk balance of SOF/VEL, given the proposed usage, is favourable.
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SOF/VEL given for 12 weeks provides outstanding SVR12 rates of 90 to 100% in HCV patients
with or without cirrhosis, irrespective of genotype and prior treatment experience. Virologic
failure (mainly relapse) is uncommon and reported mostly in patients with GT3 infection.
SOF/VEL is given as a simple once daily dose and it obviates the need for potentially toxic RBV,
PegIFN, or other DAA therapies. SOF/VEL with RBV is also extremely effective in patients with
decompensated cirrhosis. In this vulnerable population, high SVR12 rates are associated with
improved liver function in a significant proportion of patients. It is effective in all subgroups
irrespective of age, gender, and race, including those with impaired hepatic function. SOF/VEL is
well tolerated and no specific ADRs have been identified. The safety profile of sofosbuvir is well
established but uncommon ADRs to velpatasvir may emerge.

10. First round recommendation regarding authorisation

Authorisation is recommended for the proposed indication:

“Epclusa (sofosbuvir/velpatasvir fixed dose combination) is indicated for the treatment of
chronic hepatitis C virus (HCV) infection in adults”.

11. Clinical questions

11.1. Pharmacokinetics
11.1.1. Question 1

Can the sponsor please comment on the likely changes to VEL exposure and safety following co-
administration with combinations of drugs that have been shown to increase VEL exposure, for
instance cyclosporine combined with ketoconazole?

11.1.2. Question 2

Can the sponsor please comment on the likely changes to VEL exposure and safety following co-
administration with drugs that increase VEL exposure, for example ketoconazole or
cyclosporine, in patients with renal impairment?

11.2. Pharmacodynamics

No questions.

11.3. Efficacy
11.3.1. Question 1
Please provide the final CSRs including SVR24 rates for the pivotal studies if they are available.

11.4. Safety

No questions.
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12. Second round evaluation of clinical data submitted in
response to questions

12.1. Pharmacokinetics
12.1.1. Question 1

Can the sponsor please comment on the likely changes to VEL exposure and safety following co-
administration with combinations of drugs that have been shown to increase VEL exposure, for
instance cyclosporine combined with ketoconazole?

Sponsor’s response

Cyclosporine potently inhibits multiple drug transporters, such as P-gp, BCRP, and OATP, and
leads to approximately 100% higher VEL AUC upon co-administration. Ketoconazole potently
inhibits P-gp and CYP3A4, as well as CYP2B6 and CYP2C8, and leads to approximately 70%
higher VEL AUC upon co-administration. The impact of inhibiting both drug transport and
metabolising enzymes is established in Study GS-US-342-1326, where SOF/VEL was
administered with a regimen containing ritonavir-boosted atazanavir (ATV/r), a combination
which potently inhibits drug transporters (for example, P-gp, OATP) and CYP enzymes and thus
approximates the impact of co-administration of SOF/VEL with both cyclosporine and
ketoconazole. A 142% increase in VEL exposure was observed following multiple dose
administration with ATV/r. The increase in VEL exposure in the context of ATV /r is modestly
higher than VEL with cyclosporine, and is consistent with the minor role of metabolism in VEL
disposition.

The safety and efficacy of SOF/VEL in the presence of ATV/r is supported by an ongoing
Phase III study GS-US-342-1202 (ASTRAL-5). In this study, 20 of the 106 subjects treated with
SOF/VEL were on an ATV /r-containing regimen. The safety profile of SOF/VEL was similar
among subjects receiving ATV /r and subjects not on ATV /r.

Following single and multiple doses up to VEL 450 mg in first in man study GS-US-281-0101, no
clinically significant adverse events (AEs) or laboratory abnormalities were observed. In the
thorough QT study GS-US-281-1054, a supratherapeutic dose (500 mg) of VEL resulted in no
change to QTc interval, nor were any significant AEs, ECG abnormalities, or changes in vital
signs observed. Of note, exposure of VEL in Study GS-US-281-1054 was approximately 5 fold
greater than mean VEL exposure observed in Phase III studies. Evaluating exposure safety
relationships in the Phase III population revealed no correlation between commonly occurring
AEs or laboratory abnormalities and VEL exposure.

In addition, Gilead performed an analysis of the safety of SOF/VEL when administered with
strong P-gp inhibitors, some of which also inhibit CYP enzymes, in subjects receiving the
following drugs: azithromycin, carvedilol, clarithromycin, erythromycin, felodipine,
fluvoxamine, ketoconazole, quercetin, and verapamil. For this analysis, the use of strong P-gp
inhibitor was defined as either chronic use (> 14 days) or short-term (< 14 days) use.

In the integrated safety population (ASTRAL -1, -2 and -3), 40 (3.9%) of 1035 subjects treated
with SOF/VEL for 12 weeks reported concomitant use of a strong P-gp inhibitor; 19 subjects
used a strong P-gp inhibitor chronically (> 14 days) and 21 subjects reported short-term

(= 14 days) use. In general, SOF /VEL was safe and well tolerated. A similar safety profile was
observed in subjects co-administered strong P-gp inhibitors (chronic or short-term) compared
to subjects that were not taking strong P-gp inhibitors.

Among subjects co-administered chronic, strong P-gp inhibitors, no serious AEs (SAEs) were
reported. One subject taking chronic verapamil with a history of cluster headaches had a
grade 3 AE of cluster headache during therapy. Among subjects taking short term P-gp
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inhibitors, 3 experienced SAEs (COPD exacerbation/influenza in a subject with underlying
COPD, viral gastroenteritis, and pneumonia). There were 2 subjects with grade 3 AEs
(gastroenteritis and intervertebral disc degeneration). All SAEs and grade 3 AEs were assessed
as unrelated to SOF/VEL by the investigator. There were no grade 4 AEs (life threatening
events), deaths, study drug discontinuations or interruptions/modifications observed in
subjects on strong P-gp inhibitors (chronic or short-term).

Collectively these data demonstrate that inhibition of one or many drug transporters or
metabolising enzymes for which VEL is a substrate is not expected to cause interactions of
clinical relevance.

In summary, the totality of data supports the use of SOF/VEL with potent inhibitors of drug
transport and metabolising enzymes.

Evaluator’s response
The evaluator is satisfied with the sponsor’s response.
12.1.2. Question 2

Can the sponsor please comment on the likely changes to VEL exposure and safety following co-
administration with drugs that increase VEL exposure, for example ketoconazole or cyclosporine,
in patients with renal impairment?

Sponsor’s response

As the human mass balance study (GS-US-281-0115) determined that renal elimination of VEL
is not a significant contributor to VEL systemic clearance (0.4% of the radioactive dose excreted
in the urine), increases in VEL exposure in the context of renal impairment are due to extrarenal
mechanisms. Increased bioavailability and/or decreased hepatic clearance of various drugs
have been observed in the renally impaired population; these effects are secondary to reduced
expression or inhibition of intestinal or hepatic drug transporters/metabolising enzymes. As
overlapping mechanisms are responsible for changes in PK in the context of renal impairment
and drug-drug interactions (for example, inhibition of CYPs/drug transporters), it is anticipated
that co-administration of VEL with drug transport/metabolising enzyme inhibitors in subjects
with renal impairment will result in less than additive increases in VEL exposure, and are not
expected to be of clinical relevance.

Evaluator’s response

The evaluator is satisfied with the sponsor’s response.

12.2. Efficacy
12.2.1. Question 1
Please provide the final CSRs including SVR24 rates for the pivotal studies if they are available.
Sponsor’s response

Study synopses have been provided detailing SVR24 rates for the four pivotal studies. There
was complete concordance between SVR12 and SVR24 rates, SVR12 had a positive predictive
value of 100% in all treatment groups and HCV genotypes.

Evaluators’ response

The sponsor’s response is satisfactory.
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13. Second round benefit-risk assessment

No change to the first round assessment.

14. Second round recommendation regarding
authorisation

The sponsor advises that Epclusa has now been approved in the US on 28 June 2016, in Europe
on 6 July 2016, and in Canada on 11 July 2016.

Authorisation is recommended for the proposed indication:

“Epclusa (sofosbuvir/velpatasvir fixed dose combination) is indicated for the treatment of
chronic hepatitis C virus (HCV) infection in adults”.
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