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Product information

Name of the medicinal product:

Vitekta

Applicant:

Gilead Sciences International Ltd
Flowers Building

Granta Park

Abington

Cambridge

CB21 6GT

UNITED KINGDOM

Active substance:

ELVITEGRAVIR

International Nonproprietary Name:

ELVITEGRAVIR

Pharmaco-therapeutic group
(ATC Code):

Other antivirals, HIV-1 integrase swand
transfer inhibitors
(JO5AX11)

Therapeutic indication(s):

In co-administratiori vwith*a ritonavir-boosted
protease inhibitoxard.avith other antiretroviral
agent, treatmert ot d1V-1 infection in adults
who are infeCted witt HIV-1 without known
mutationg=assaciated with resistance to
elviteygra vir

Pharmaceutical form:

Strengths:

Fil'n=soated tablet

85¥mg and 150 mg

Route of administration:

Packaging:

Oral use

bottle (HDPE)

Package size:

30 tablets

Assessment report
EMA/701401/2013

Page 2/97




Table of contents

1. Background information on the proCedure ... ..o 6
1.1. SUBMISSION Of The AOSSIEN ... . ettt e aeeaeens 6
2 |V = T g T = 1o 1= = 7
1.3. Steps taken for the assessment of the product...........ccooiiiiiiii i e 7
2. SCIENTITIC AISCUSSION ...t et nes 2
2200 TR | g 11 e To Lo e ) o PP 2
2.2, QUAIILY ASPECES ...ttt e e 9 R 10
P22 W 10 ¥ (Yo [ T o o PP N 10
2.2.2. ACHIVE SUDSTANCE . ...t ettt e e e 10
2.2.3. Finished Medicinal Product ...........oooiiiiiiiiiiiiii i D e 12
2.2.4. Discussion on chemical, pharmaceutical and biological aspects........ 8. " . .............. 14
2.2.5. Conclusions on the chemical, pharmaceutical and biological aspgats™».................... 15
2.3. Non-clinical @SPECTES ... e e e e 15
P22 70 N 10 (Yo [T ) o U 15
2.3.2. Pharmacology ... ..cooueoiiiiiii i e e 15
2.3.3. PharmacoKinetiCS. .. ..o e e 16
2.3.4. TOXICOIOQY - ueene ettt L L 18
2.3.5. Ecotoxicity/environmental risk assessment ../ ... i e 20
2.3.6. Discussion on NON-CliNiCal @SPECTS. .. . oo e 21
2.3.7. Conclusion on the non-clinical asSPeCtS...(. .. eeaneeaas 22
2.4. Clinical @SPeCES .. ..uiiii i e 22
2. 4.0, INTrodUCTION ..o e e e et 22
2.4.2. PharmacoKiNetiCS. ... ..o e e 27
b2 NG T = - g g g = T T V7 i = U ][ e 47
2.4.4. Discussion on clinical phaiiminacllogy .. ... 49
2.4.5. Conclusions on CliniCa PBaaiiMaCOlOgY ..ottt et et e e aaneeas 52
2.5. Clinical efficacy .......«\.. 0% B . . e ettt ettt eettaoeeeenetaaanetaaaeeaaaneeaanas 52
2.5.1. DOSE IrESPONSE Sl S .ttt ettt ettt et ettt et et e e et n e e e e e eaaneeeeaaneeaaneeaaannennn 53
2.5.2. Main study (GS-UT183-0045) ittt e e et ettt et e e e aaneeae e eaneaanenn 53
D TG TS T U T o o Lo | WAV N [ = 74
2.5.4. Discusgion, i clinical effiCacy .......ooi i e 75
2.5.5. Conslusions on the clinical effiCacy...ccvvii i e e 76
2.6, ClRICAl A Oty . e e 76
2.6.70 Liseussion on CliNiCal Safely ....ciieiiiii e e 87
2.2, Conclusions on the clinical safety ... ..o e 87
AP harmMacoVIgilanCe SY StEM ... ittt et 87
2.8, RISk Management Plan ... ... e 87
P22 TR U == o] K= 0] = Lo o P 93
3. Benefit-RISK BalanCe. ... e 94
4N S {<ToTo T 0 a1 0 g 1=] Ve F= L [0 g 1T 96

Assessment report
EMA/701401/2013 Page 3/97



List of abbreviations

ABC
AE
AIDS
ALT
ARV
AST
ATV
AUC
BID
BLLQ
BMI
BSA
CC50
CHMP
Cli
CL/F
c:max
COBI, /co
CRF
CSR
C:tau or Ctrough
Ccv
daT
DAVG
DC
ddl
DDI
DNA
DRV
ECyx
EE
EFV
eGFR
EMA
EVG
FBRM
FDA
FDC
FPV
FTC
GCP
GFR
GGT
Gl
GLP
GMP
GSe
HI\VAR]T
F3V, HCV
HDPE
HIV
IDMC
INSTI
1Q
ITT
KTZ
LLQ
LPV
LSM

abacavir

adverse event

acquired immune deficiency syndrome
alanine aminotransferase

antiretroviral

aspartate aminotransferase

atazanavir

area under the plasma concentration-time curve
twice daily

below lower limit of quantification

body mass index

body surface area

concentration that results in 50% cytotoxicity
Committee for Medicinal Products for Human Use
confidence interval

apparent oral clearance

maximum observed concentration

cobicistat

case report form

clinical study report

observed drug concentration at the end of the dcdsing,interval
coefficient of variation

stavudine

difference between time-weighted averag: pcst baseline and baseline
discontinuation of the study drug

didanosine

drug-drug interaction

deoxyribonucleic acid

darunavir

concentration of a compouid, inhibiting virus replication by xx%o
ethinyl oestradiol

efavirenz

estimated glomertiarifilt ation rate

European Medicinzs Agency

elvitegravir

focus beam gefleciance measurement

US Food anay\Drug Administration

fixed dcie chombination

fosampreiiavir

emtricitabine

Goga clinical practices

glomierular filtration rate
gamma-glutamyltransferase

gastrointestinal

Good laboratory practices

Good manufacturing practices

genotypic sensitivity score

highly active antiretroviral therapy

hepatitis B or C virus, respectively
high-density polyethylene

human immunodeficiency virus

Independent Data Monitoring Committee
integrase strand-transfer inhibitor

inhibitory quotient

intent-to-treat

ketoconazole

lower limit of quantification

lopinavir

least-squares mean

Assessment report
EMA/701401/2013

Page 4/97



LTFU
M=E
M=F
M/S =F
M1

M4
MDZ
MedDRA
MIC
MVC
NAS
NORs
NRTI
NtRTI
OATP
OBR
PARs
PD
Pgp

Pl

PIP

PK
PRAC
PSS
PVF
PVRs
QUAD, STR
RAL
RMP
RNA
RTV, /r
S9
SAE
SD
SmPC
tis
T20
TDF
TEAE
TLOVR
UGT
VF
ZDV

lost to follow-up

missing = excluded

missing = failure

missing or antiretroviral therapy switch = failure
elvitegravir metabolite (hydroxylation of the chlorofluorophenyl group)
elvitegravir metabolite (glucuronide conjugate of the carboxylic acid)
midazolam

Medical Dictionary for Regulatory Activities
minimum inhibitory concentration

maraviroc

new active substance

normal acceptable ranges

nucleoside reverse transcriptase inhibitor
nucleotide reverse transcriptase inhibitor

organic anion transporting polypeptide

optimised background regimen

proven acceptable ranges

pharmacodynamics

P glycoprotein

protease inhibitor

Paediatric Investigation plan

pharmacokinetics

Pharmacovigilance Risk Assessment Committee
phenotypic sensitivity score

pure virological failure

pure virological responders
elvitegravir/cobicistat/emtricitabine/tenofovir (i1copioxil fumarate
raltegravir

Risk Management Plan

ribonucleic acid

ritonavir

tissue post-mitochondrial (9,000 x 1) supernatant
serious adverse event

standard deviation

Summary of Product Characeeristics

estimate of the terminal (zlimination half-life of the drug
enfuvirtide

tenofovir disoproxinfumarate

treatment emerg(nt gdverse event

time to loss of/vinoigyical response

uridine gluciircaosyltransferase

virologica=failure

zidovudiae

Assessment report
EMA/701401/2013

Page 5/97



1. Background information on the procedure

1.1. Submission of the dossier

The applicant Gilead Sciences International Ltd submitted on 22 May 2012 an application for
Marketing Authorisation to the European Medicines Agency (EMA) for Vitekta, through the centralised
procedure falling within the Article 3(1) and point 3 of Annex of Regulation (EC) No 726/2004. The
eligibility to the centralised procedure was agreed upon by the EMA/CHMP on 19 May 2011.

The applicant applied for the following indication: in co-administration with a ritonavir-booste(i
protease inhibitor and with other antiretroviral agent, treatment of HIV-1 infection in aduls whe are
infected with HIV-1 without known mutations associated with resistance to elvitegrairs

The legal basis for this application refers to:
Article 8.3 of Directive 2001/83/EC — complete and independent application.

The application submitted is composed of administrative information, confplete quality data, non-
clinical and clinical data based on applicants’ own tests and studies and pibiiographic literature
supporting certain tests or studies.

Information on Paediatric requirements

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the“application included an EMA Decision
P/0010/2012 on the agreement of a paediatric investiga:ion plan (PIP).

At the time of submission of the application, the 2IP £/0010/2012 was not yet completed as all
measures were deferred.

Information relating to orphan rnaskelrexclusivity

Similarity

Pursuant to Article 8,0f Reguation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC)
No 847/2000, the anniizant aid not submit a critical report addressing the possible similarity with
authorised orphan‘mienicinal products because there is no authorised orphan medicinal product for a
condition refattd tcythe proposed indication.

New active Substance status

The=apnlicant requested the active substance elvitegravir contained in the above medicinal product to
beCorisidered as a new active substance in itself, as the applicant claims that it is not a constituent of
a product previously authorised within the Union.

Scientific Advice

The applicant did not seek scientific advice at the CHMP.
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Licensing status

The product was not licensed in any country at the time of submission of the application.

1.2. Manufacturers

Manufacturer responsible for batch release

Gilead Sciences Limited

IDA Business & Technology Park
Carrigtohill, County Cork

Ireland

1.3. Steps taken for the assessment of the product

The application was received by the EMA on 22 May 2012.
The procedure started on 20 June 2012.

The Rapporteur's first Assessment Report including Assessment renoit on the claim of new active
substance (NAS) was circulated to all CHMP members on 3 Septe xnér 2012 (Annex 1). The Co-
Rapporteur's first Assessment Report including Assessment re¢ porion the claim of new active
substance (NAS) was circulated to all CHMP members on {7 September 2012 (Annex 2).

During the meeting on 18 October 2012, the CHMP"ag:eec on the consolidated List of Questions
to be sent to the applicant. The final consolidated List &f Questions was sent to the applicant on
19 October 2013 (Annex 3).

The applicant submitted the responses to thg,ChMP consolidated List of Questions on 17 April
2013.

The Rapporteurs circulated the JoinyAsséssment Report on the applicant’s responses to the List
of Questions to all CHMP membarsior 27 May 2013 (Annex 4).

During the meeting on 13 jurie 2013, the PRAC agreed RMP Advice and assessment overview.

During the CHMP meeting,on 27 June 2013, the CHMP agreed on a list of outstanding issues to
be addressed in, writing F'y the applicant (Annex 6).

The applicant guaniitted the responses to the CHMP List of Outstanding Issues on 16 August
2013.

Duringsthe nteeting on 5 September 2013, PRAC endorsed PRAC Rapporteur assessment report on
the QNP.

Luritig the meeting on 19 September 2013, the CHMP, in the light of the overall data submitted
and the scientific discussion within the Committee, issued a positive opinion for granting a
Marketing Authorisation to Vitekta.
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2. Scientific discussion

2.1. Introduction

Problem statement

There are approximately 33 million people worldwide living with HIV-1. HIV-1 infection remains a life-
threatening disease in infected persons who do not receive adequate treatment sufficiently early in tae
course of the infection and/or are infected with virus that is resistant to anti-retroviral agents‘of
several classes such that an adequate treatment regimen cannot be constructed from approvd
agents.

Therapeutic strategies for the treatment of HIV-1 disease have been significantly atlvaacec by the
availability of highly active antiretroviral (ARV) therapy (HAART). The introduction‘af i"AART was
associated with a dramatic decrease in AIDS-related mortality and morbidity imsthia IS and Europe.
The goal of ARV therapy for HIV-1 infection is to delay disease progression ari¢’ prolong survival by
achieving maximal and durable suppression of HIV-1 replication. In treattaent naive subjects who have
not acquired multi-resistant virus de novo, suppression of HIV RNA to/</30 copies/ml has been
achieved in ~80% of subjects in clinical studies.

Current treatment guidelines suggest that initial therapy for ATV tieat’nent-naive HIV-1 infected
patients should consist of 2 NRTIs/NtRTIs and either an{NNRTI(usually efavirenz—a boosted protease
inhibitor (PI)) or the integrase inhibitor (INSTI) raltegravitn(kAL), which is currently the only licensed
medicine in this class. Ritonavir (RTV) - boosted Plsreyalso used in treatment-experienced subjects
infected with virus susceptible to the specific Pl ts" e wéed.

Advantages of Pl-based regimens include exiellent’anti-viral activity, a relatively high barrier for
development of drug resistance (i.e. requi’es (idltiple mutations) and sparing treatment with NNRTIs.
However, Pls have the potential for multiple®drug interactions and may be associated with metabolic
complications such as dyslipidaemiz;“ipaaystrophy and insulin resistance. In addition, they require co-
administration of low-dose ritonawiin(RTV) to boost exposure through inhibition of CYP3A-mediated
metabolism, which adds to the 2ot/ ntial for DDIs to occur.

About the product

Elvitegravir (EV&s, JT K303, GS-9137) blocks HIV-1 replication by inhibiting the strand transfer activity
of the HIV-enrcoded enzyme integrase and as such is an Integrase Strand Transfer Inhibitor (InSTI).

Integratiornof the viral genome is an essential and characteristic step in the life cycle of all retroviruses
including,h¥V-1. The virally-encoded protein integrase is one of three HIV-1 enzymes required for viral
regipasen and it is the only protein known to be required to catalyse each of the specific steps
nevagsary for integration including:

i. assembly of a stable complex with the viral DNA,
2. endonucleolytic processing of the viral DNA ends (the U3 and U5 LTRs),
3. strand transfer or joining of the viral and cellular DNA.

In HIV-1 infected cells, the specific interaction between integrase and the viral DNA end results in the
formation of a stable pre-integration complex. The uncoupled strand transfer assay has been shown to
be a good surrogate for integration assays using pre-integration complexes isolated from HIV-1
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infected cells. Raltegravir has been shown to inhibit integrase-mediated strand transfer using staged
biochemical assays and purified recombinant HIV-1 integrase. Co-administration of EVG with RTV was
shown to result in considerable increases in the EVG plasma levels and changed the plasma profile.
Further development of EVG has focussed on its co-administration with the pharmaco-enhancer
cobicistat (COBI), as part of QUAD STR and on co-administration with RTV-boosted Pls, in which case
the RTV affects the PK profiles of both the EVG and the companion Pl in parallel.

The EVG 85 mg and 150 mg single tablets are intended for once daily dosing in adults who are infected
with HIV-1 without known mutations associated with resistance to elvitegravir, in combination with ore
of the following ritonavir (RTV)-boosted protease inhibitors (Pls): darunavir (DRV), fosamprenavir
(FPV), atazanavir (ATV) or lopinavir (LPV). The choice of dose of EVG depends on the co-adminisicred
protease inhibitor (see Table below).

Table 1. Proposed recommended dosing regimens

Dose of elvitegravir Dose of co-administered ritonavir-boosted protease
inhibitor
85 mg once daily atazanavir/ritonavir 300/100 mg once daily

lopinavir/ritonavir 400/100 mg twice daifiy»

150 mg once daily darunavir/ritonavir 600/100 mg twigs daily

fosamprenavir/ritonavir 700/100mgvhwic2 daily

Due to the integrated nature of the EVG, COBI and QUAD Siirnauvelopment programmes this
application includes studies that were conducted with:

e EVG alone and in conjunction with Pls,
e COBIl-boosted elvitegravir (EVG/COBI),
e QUAD STR (EVG/COBI, tenofovir, emtriCitahine).

This assessment report focuses on oreseriting and discussing the data most relevant to the use of EVG
in conjunction with the RTV-boostel r!s specifically mentioned in the proposed SmPC. Data generated
with each of EVG/COBI or with #7g,QgAD STR are described only where considered essential to support
this application.

Type of Application and aspects of development

The applicationgias ‘22en made via the centralised procedure according to Regulation (EC) No
726/2004, within, mandatory scope for a new active substance.

The appiicatien contains a single pivotal Phase 3 efficacy study GS-US-183-0145. The current
applicaticn contains a report on data to Week 96. This study was conducted in treatment-experienced
HIVs.ntected subjects and directly compared EVG/RTV with RAL when each was given in conjunction
vitii"an optimised background regimen (OBR). EVG and RAL were used in regimens that included RTV-
Yioosted PI plus one other agent (NRTI or T20 or maraviroc).

This Phase 3 study is supported by a Phase 2 study plus a rollover follow-on study (GS-US-183-0105
and 0130) in which treatment-experienced subjects were initially randomised to EVG/RTV or a PI/RTV,
each with OBR and then offered open label EVG/RTV as a follow-on. It is also supported by the efficacy
data derived from COBI-boosted EVG administered with TDF/FTC as Stribild (STB, QUAD STB).

The following sections focus on the data pertaining to manufacture of EVG 85 and 150 mg tablets and
the non-clinical and clinical studies performed with EVG when not incorporated into STB. While the
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clinical safety and efficacy data relating to STB have some implications for this application and a few of
the Phase 1 studies with STB provide data not available for EVG alone (with COBI as the pharmaco-
enhancer and not RTV), the clinical data specific to EVG/RTV are regarded to be the most critical.

2.2. Quality aspects

2.2.1. Introduction

The finished product is presented as immediate release film-coated tablets containing 85 mg or 150
mg of elvitegravir as active substance. Vitekta has the following composition:

Tablet core:
Croscarmellose sodium
Hydroxypropyl cellulose
Lactose monohydrate
Magnesium stearate
Microcrystalline cellulose

Sodium lauryl sulfate

Film-coating:

Indigo carmine (FD&C blue #2) aluminium lake {Z152)
Polyethylene glycol (Macrogol)

Polyvinyl alcohol

Talc (E553B)

Titanium dioxide (E171)

Iron oxide yellow (E172)

The product is @vailaesie in high density polyethylene (HDPE) bottles with a child-resistant closure.

2.2.2 NActive Substance

The »phemical name of elvitegravir is 6-(3-Chloro-2-fluorobenzyl)-1-[(2S)-1-hydroxy-3-methylbutan-2-
J“Z¢methoxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid and has the following structure:

N

H;C'Oj\l””-‘: I
= |, OH

_A~_F 0 O
\I:\l

Cl
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The molecular formula is C,3H»3CIFNO5 and its relative molecular mass 447.9 g/mol.

Elvitegravir appears as a white to pale yellow crystalline non-hygroscopic powder, sparingly soluble in
methanol and ethanol and practically insoluble in water and aqueous solutions at pH 2.0 to 8.3. Its pKa
is 6.6 and the distribution coefficient LogD 4.5 (at pH 6.8).

Elvitegravir exhibits polymorphism and appears in three polymorphs. The most thermodynamically
stable polymorphic form has been determined and the crystallisation process is designed to
consistently deliver this form. It contains a single asymmetric centre at C-11. The absolute
configuration was established by single crystal X-ray crystallography and has been determined to be'o?
“S” configuration. Enantiomeric purity is controlled routinely by chiral HPLC.

Manufacture

Elvitegravir is manufactured in six well defined synthetic steps using commercially ¢wailable starting
materials. Three sites are involved in the manufacture of this active substance. Theyoute of synthesis
has been described in sufficient detail and adequate in-process controls are apglied.during the
synthesis. The specifications and control methods for intermediate products, sfaridng materials and
reagents have been presented. Information about the formation, presency, origin and fate of
impurities during manufacture has been satisfactorily discussed.

Representative batch analysis data provided for all three proposeaymaiiufacturing sites produced with
the proposed synthetic route show that the active substance ccn be riianufactured reproducibly.

Specification

The active substance specification includes tests ana\lim.ts for appearance (visual inspection), identity
(UV, IR, HPLC), water content (KF), assay (HPLC, ,UF:C), impurities (HPLC), enantiomeric purity (chiral
HPLC), residual solvents (GC), residue on igiiition (Ph. Eur.), heavy metals (ICP-MS), particle size
(laser light scattering) and polymorphic fcrm ¢{DSC-Ph. Eur.)

Impurities, including genotoxic impuritias, nave been evaluated and qualified where necessary. The
proposed limits are found to be accept xble from a safety point of view and therefore they are
considered justified.

A microbial limit test for t/ie"aciive substance is not required in accordance with ICH Q6A because the
latter steps of the active st'zStance manufacturing process conducted in aqueous organic solvent
mixtures and are ex@=ciad to limit microbial content. In addition confirmatory testing demonstrated
that elvitegravirss roderately to completely inhibitory to microbial growth.

The analytical'methods have been well described and validated according to ICH Q2 (R1) and are
suitable fo'zor trol the quality of the active substance.

Batchi an:iysis data on 23 commercial scale batches of the active substance manufactured by all three
pi1oosed manufacturers have been provided. The results comply with the specifications and confirm
cunsistency and uniformity of the manufacturing process regardless of the manufacturing site.

Stability

Stability studies have been conducted for three commercial scale batches from the first manufacturer
and one batch from the secondunder ICH long term (25 °C/60% RH) and accelerated conditions (40
°C/75% RH) in the proposed packaging. Results at long term conditions for three batches were
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submitted for up 36 months and for one batch for up to 12 months. Results under accelerated
conditions were submitted for up to 9 months.

Long term and accelerated stability samples were tested for appearance, assay, impurity content, and
water content. The enantiomeric purity and polymorphic form were tested annually during the long
term studies. Enantiomeric purity was determined for one batch, at the beginning and end of the
accelerated study and polymorphic form was tested at the end of the accelerated study. The analytical
methods used are stability indicating.

All parameters remained within the specification limits under both conditions over the duration of styidy
for all four batches. The data show no discernible trends for assay, total impurity content, indivicua!
specified impurities, degradation products or any other tested parameter.

In addition, a photostability study of elvitegravir has been assessed as per the ICH Q1B CGluidelirie on
one batch from the second manufacturer. No significant difference was observed betwerytrne control
sample and exposed sample in appearance, assay, impurity content, polymorphic féim and
enantiomeric purity. The data indicate that elvitegravir is not sensitive to light.

Based on the presented stability data, the proposed re-test period and storage/w:ien the active
substance is packed in the proposed packaging materials is acceptable.

2.2.3. Finished Medicinal Product

Pharmaceutical Development

Vitekta is an immediate-release film-coated tablet di*velpped in two strengths, 85 mg and 150 mg.
The principal factors considered during the pharniaceutical development were:

e Developing an immediate-release tablét forvhulation

e Optimizing the biopharmaceutiealaenarmance of elvitegravir

e Developing a robust and scalab'e formulation and manufacturing process

The film-coated immediate r¢lease tablet was chosen as the pharmaceutical form for its physical
properties and suitable skelf-life. The small physical dimension of the tablets was pursued to enhance
dosing compliance aswitekia will be administered at the same time as a ritonavir-boosted protease
inhibitor

The oral bicavea'lability of elvitegravir is limited by solubility and dissolution; therefore, various
formulatiopmand process development strategies were implemented to improve the manufacturing
procesgs dnd.the biopharmaceutical performance of elvitegravir.

All_the, exCipients used in this formulation are commonly used and meet the standards defined in the
clxert Ph. Eur. monographs used in coating which is tested according to in-house standards based on
compendial requirements.

During clinical studies, compatibility studies between the active substance and excipients were carried
out between two formulations, dispersion and tablet. Modifications to the excipient matrix were made
to the tablet and it was determined that the bioavailability from the conventional tablet was sufficient
to achieve efficacy when co-administered with food and when ritonavir was used as a
pharmacoenhancing agent.
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The proposed commercial formulation and manufacturing process were optimised to identify the critical
process parameters, critical quality attributes and to define the manufacturing operating ranges.
Design of experiments was used to establish proven acceptable ranges (PARs) and normal acceptable
ranges (NORs) within the operating ranges, with a focus on the fluid-bed granulation of elvitegravir
and the following variables were studied: spray rate, inlet air temperature and quantity of water in the
binder solution. PARs and NORs for the tablet compression, and aqueous film-coating processes have
also been established. Moving inside the PARs would be acceptable without regulatory post approval
change assessment. However, it is reminded that in case of excursion of one process parameter out of
its normal operating range, but within the proven acceptable range, the other process parameters
should be maintained at their target/ normal operating value.

Process analytical technology was incorporated into the analysis using an at-line Focused Be&n
Reflectance Measurement (FBRM) to monitor the granule growth throughout the granulatidn process.

The formulation and the manufacturing process used to prepare primary stability aind clinical batches
are identical to the proposed commercial formulation and manufacturing process, except for
differences in the subclass of three types of equipment (fluid-bed processors, fumiale blenders and pan
coaters) required to accommodate a larger batch size.

Bioequivalence study was performed showing bioequivalence between,tae ¢linical formulation and the
proposed commercial formulation.

The primary packaging is a high density polyethylene (HDPE) bGuile™wita a child-resistant closure. The
material complies with Ph. Eur. and EC requirements. The cheicy, of the container closure system has
been validated by stability data and is adequate for the Inteadsd use of the product.

Adventitious agents

Among excipients present in the finished preduct only lactose is of animal origin. It has been confirmed
that lactose is produced from milk from h¢althy animals in the same conditions as those used to collect
milk for human consumption and that,lacwose has been prepared without use of ruminant material
other than calf rennet according tosti INGte for Guidance on Minimising the Risk of Transmitting
Animal Spongiform Encephalopatin/itgents via Human and Veterinary Medicinal Products.

Manufacture of the preduct

The manufacturingsgtocass of the film-coated tablets involves the following steps: blending,
granulation, drying,(blending, compression and film coating.

The process<isiconsidered to be a standard manufacturing process. It has been demonstrated that the
manufactusing process is capable of producing the finished product of intended quality in a
reprodiudibi2 manner. The in-process controls are adequate for the manufacturing of a film coated
takiat.

FARs and NORs for the granulation, tablet compression and film-coating steps have been established.
vhe available development data, the proposed control strategy and batch analysis data from
commercial scale batches fully support the proposed PARs.
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Product specification

The finished product release specifications include appropriate tests for appearance (visual
examination), identification (HPLC and UV), assay (UPLC), uniformity of dosage unit (Ph. Eur.),
degradation products (UPLC), water content (Ph. Eur.) and dissolution (Ph. Eur.).

The non-compendial analytical procedures have been validated according to ICH Q2A guidelines.

Batch analysis results are submitted for 14 clinical batches used throughout development. The batch
analysis data are within the set specification limits and show that the Vitekta tablets can be
manufactured reproducibly.

Stability of the product

Stability data of one production scale batch of finished product stored under long terri conditions
during 48 months and of two production scale batches stored during 36 months at lcna“term
conditions 25 °C / 60% RH and under accelerated conditions at 40 ©C / 75% RH"qccurding to the ICH
guidelines were provided.

Additional stress studies at high temperature and humidity conditions wei2 performed at
50 °C/ambient humidity and at 25 °C/80% RH for six weeks.

Samples were also tested for microbial contamination and to assess thie) in-use stability.
Vitekta tablets were also stored in open dishes at 25 °C/60%0 RFnand 30 °C/75% RH for six weeks.

In addition, two batches were exposed to light as defined 1y, the ICH Guideline on Photostability Testing
of New Drug Substances and Products.

The batches of Vitekta are representative to thos? proposed for marketing and were packed in the
primary packaging proposed for marketing.

The analytical procedures used are stabilitysindicating and no degradation was observed in the tablets
when stored at any condition.

Based on available stability datz;the=schelf-life with no special storage conditions as stated in the SmPC
are acceptable.

2.2.4. Discussicn onichemical, pharmaceutical and biological aspects

Information on geyve'spment, manufacture and control of the active substance and finished product has
been presentud in a satisfactory manner. The results of tests carried out indicate consistency and
uniformiity  of iimportant product quality characteristics, and these in turn lead to the conclusion that
the przduct should have a satisfactory and uniform performance in clinical use.

Tke Anpiicant has applied QbD principles in the development of the finished product and its
imaafacturing process. However, no design space was claimed for the manufacturing process of the
‘nished product. PARs have been defined for the following steps: dry granulation, tablet compression
and film-coating. The available development data, the proposed control strategy and batch analysis
data from commercial scale batches fully support the proposed PARs.
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2.2.5. Conclusions on the chemical, pharmaceutical and biological aspects

The quality of this product is considered to be acceptable when used in accordance with the conditions
defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical
performance of the product have been investigated and are controlled in a satisfactory way.

2.3. Non-clinical aspects

2.3.1. Introduction

The dossier included in vitro PD and PK studies. Results from a series of safety pharmacoloay studies
have been provided. In vivo pharmacokinetics, toxicokinetics, distribution, metabolism ani excretion of
EVG were assessed primarily in the CD-1 mouse, Sprague Dawley rat, and beagle dog  Th#% toxicology
data were provided from single-dose oral toxicity studies in rats and dogs; repeat-doae. coral toxicity
studies in mice (up to 13 weeks), rats (up to 26 weeks), dogs (up to 39 weeks), gen stoxicity tests
both in vitro and in vivo; and a developmental and reproductive toxicity prog-ain»Two-year oral
carcinogenicity studies in mice and rats have also been provided.

The pivotal toxicology and the majority of the safety pharmacology st «ii€s conducted by the applicant
were reported to be GLP compliant. The safety studies that were riot ¢anducted to GLP are regarded as
conducted to an appropriate scientific standard.

2.3.2. Pharmacology

Primary pharmacodynamic studies

EVG belongs to the new class of HIV-1 int:grase strand transfer inhibitors, which inhibit the insertion
of the viral genome into the DNA of the hwasu cell. In vitro, EVG inhibited viral replication in laboratory
strains and various clinical isolates o \Hi%w-1 with mean ECs, values of 0.35 nM to 0.62 nM and also
showed some activity against HXcwFrimary pharmacodynamics are further discussed in the clinical
part of the report.

Secondary pharmagodynamic studies

During a screenfor Oir.ding and/or activity at a total of 32 secondary targets (receptors, enzymes and
cell-based assaj: systems), no significant inhibition was observed at a concentration which is 333-fold
higher thaii the'clinical C,.x (free) at proposed doses.

Elvitegravindid not inhibit the activity of human topoisomerase I and II enzymes up to 50 and 150 uM,
respocdely. As the observed effect on HIV-1 occurred primarily in the nanomolar range, these data
sugasst that elvitegravir does not inhibit HIV viral replication via effects on topoisomerases | and II.

VG was weakly cytotoxic to human macrophages, primary T lymphocytes, primary PBMCs and
primary moncocytes/macrophages (CCso 25.6 to =500 uM). Specifically, in a [*H]thymidine
incorporation assay, following exposure to PBMCs for 7 days, EVG was cytotoxic, whereby the CCsg
was 9.7 uM and 170 pM in the absence and presence of human serum. Selectivity indices (CC5q/ECsp)
for EVG with and without human serum were high: 48,500 and 113,400, respectively. In addition, in
HepG2 hepatoma cells, EVG had no significant effect on the content of mitochondrial DNA following
exposure for 14 days.
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Safety pharmacology programme

Single oral doses of EVG at up to 2000 mg/kg had no effects on the central nervous system in the rat.
The corresponding C,,. at the no-effect level was 43.5 ug/mL, which is approximately 23-fold higher
than that observed clinically.

In vitro electrophysiology studies indicated that EVG inhibited the hERG potassium current at the
maximum concentration tested (10 pM) and the major metabolites, M1 and M4 inhibited the hERG
potassium current with ICs, values of 81 uM and >100 uM, respectively. The effective concentrations
or the ICsq values were substantially above those observed clinically. EVG (at up to 3 pM) had no
effect on action parameters in isolated papillary muscle and in vivo, had no effect on cardiovascuiar{ui
respiratory) parameters at up to 100 mg/kg; where the corresponding C,.x Wwas —4.2-fold higher tiHan
that observed clinically. Overall, these data do not suggest a potential for QT prolongations

Ex vivo, EVG at 30 uM caused a slight inhibition of single contractions induced by hisegmine,
acetylcholine and barium chloride; however, in vivo, EVG had no effect on gastrointestirial transport at
up to 2000 mg/kg. In addition, in the rat, similar doses of EVG had no effect on ®he \xrine volume or
urinary excretion of electrolytes or the central nervous system. The correspolidirint C,ax at the
no-effect level of 2000 mg/kg was 43.5 ug/mL, which is approximately 23~fold Viigher than that
observed clinically.

Pharmacodynamic drug interactions

The potential for pharmacodynamic drug interactions islis:uss2d in the Clinical section of the report.

2.3.3. Pharmacokinetics

A series of method validation, absorption, digtribution, metabolism, excretion and pharmacokinetic
drug interaction studies have been condu¢ced,with EVG.

Absorption

In male animals, the absolutg*cral oioavailability for EVG was moderate and was estimated to be 30 to
35% in the rat and 26 to 23%%%n the dog. The systemic clearance in the rat was low relative to hepatic
blood flow and intermediavz.ih the dog, which indicates a low extent/degree of hepatic first pass
metabolism following, otal absorption. In general, following single or repeated oral administration in the
mouse, rat and/ar 'dbg, systemic exposures increased in a dose-related manner and exposures to EVG
did not appé€ar*:o change significantly over time. Moreover, hepatic microsomal fractions from rats
treated witii EVG for up 3 months showed no notable change in activity, which confirms a lack of
evideicefomsuto induction of CYP3A in these species. Nevertheless, there is evidence to suggest that
EVG i5 a‘modest inducer of CYP3A in man (in vitro and in vivo). In the mouse and rat (but not in the
dda>, 2xposures were higher in females. This is consistent with the known gender difference in CYP3A
expiession (i.e. higher expression in males) in rodents.

The applicant suggested that EVG exposures were higher when EVG was co-administered with
cobicistat. However, close examination of the toxicokinetic report and the actual data reveal that
following co-administration with COBI (30 mg/kg/day), exposures to EVG were similar in females and
only slightly increased in males (when compared to that observed when EVG was administered alone).
The applicant clarified that co-administration with cobicistat increased exposures to EVG on Day 1, that
the magnitude of pharmacokinetic enhancement is sex-dependent (males > females) and that the
enhancement effect is reduced upon repeated dosing, due to COBI's ability to induce EVG metabolism
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in rodents. There was a difference in the increase in EVG exposures observed in the mouse (up to
7-fold) when compared to the rat (1 to 3-fold) when co-administered with ritonavir/cobicistat.
However, it is noted that although EVG is metabolised via a combination of oxidation and
glucuronidation; in the mouse, EVG oxidation by CYP3A may play a greater role.

Distribution

The binding to plasma proteins (in vitro) was considered to be high (fraction unbound in the rat, dog,
monkey and human was 0.1, 0.8, 1.5 and ~0.7 %, respectively) and there is evidence to suggest that
albumin is the major plasma binding protein. The distribution to red blood cells (in vitro and in vivo)
was low. Following single oral administration of radiolabeled-EVG to the Sprague Dawley rat, @grug
related radioactivity was rapidly distributed within 0.25 hours post-dose to the highly perfuseatargans
(liver, adrenal gland, kidney, heart, lung and pancreas), with relative exclusion from,tha,eye./and brain.
The tissue:plasma concentration ratios were generally <1, with the exception of thudiver and
gastrointestinal tract, which correlates with the route of elimination and the principal 1dings from the
toxicity studies. The tissue concentrations of radioactivity largely declined in parana¥with those of the
plasma, reaching undetectable or trace levels by 96 hours post-dose. Pre-treatm:2nt of the CYP3A
inhibitor, ritonavir, increased the blood and tissue concentrations of drug*:elated material, but had no
effect on the overall pattern of distribution. The placental transfer of E V.G mand its distribution into foetal
tissues have not been evaluated. Data from a pre/post-natal study inithe rat indicate that low levels of
EVG distribute into the milk of lactating rats, with a milk:plasma »aud ¢ 0.1. Given the potential for
serious adverse reactions in nursing infants and the potentigi®onHIV transmission, Section 4.6 of the
SmPC indicates that women should not to breastfeed duriagwtreatment with EVG, which is supported.

Metabolism

The in vitro and in vivo studies indicate that‘.i\VG is extensively metabolized by oxidation,
glucuronidation and combinations of the tivo.{The most abundant metabolites the p hydroxylated
metabolite (M1, GS-9202); the acy! glucuronide (M4, GS-9200) and M5 (rabbit) were generally
common between mouse, rat, rabhit,dog, and human.

Excretion

Following administration o1adiolabeled-EVG to the rat and dog, parent compound accounted for the
majority of radioactivitysin plasma and the predominant metabolite was M1 with lesser amounts of M4
and M7 (glucurgnmidd of M1). Small amounts of the glucuronides, M4 and M7, were detected in urine
but these metauglites were more abundant in bile. However, parent compound and the oxidative
metabcqlite’s, M1*and M2, were the most abundant in the faeces, with no detectable glucuronide, which
sugges:s hdt biliary glucuronide metabolites are cleaved within the intestine before being excreted via
the fazce’s.

Priarmacokinetic interactions

The oxidative metabolism of EVG is catalysed primarily by CYP3A4 (with minor contributions from
CYP3A5 and CYP1A1), which makes EVG a suitable partner for a pharmacokinetic enhancer, such as
ritonavir (RTV) or with cobicistat (when administered as QUAD STR), which inhibit CYP3A enzymes.
The applicant has investigated the effects of a number of medicinal products on EVG oxidation. The
CYP3A4 inhibitor, ketoconazole was the most potent inhibitor (IC50 = 0.099 uM), followed by the
protease inhibitors ritonavir, indinavir, nelfinavir, amprenavir, lopinavir and saquinavir (IC50 values
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ranged from 0.079 pM to 4.5 pM). The conjugative metabolism (glucuronidation) of EVG is catalysed
primarily by UGT1A1 and to a lesser extent UGT1A3. Both atazanavir and ketoconazole inhibited EVG
glucuronidation with IC50 values of 0.4 uM and 9.6 pM, respectively. The SmPC captures some of
these potential pharmacokinetic interactions and clarifies whether they are of clinical relevance or
whether dose adjustments are necessary. Given the observed inhibitory effects of indinavir (IC50 0.51
UM), nelfinavir (IC50 1.1 uM) and saquinavir (IC50 4.5 pM) a pharmacokinetic interaction would be
expected; however, the relevant interaction studies have not been performed in man. Section 4.5 of
the SmPC has been amended and does not recommend the co-administration of saquinavir, nelfinavir
or indinavir with EVG.

The potential to inhibit CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2E],
UGT1A1, UGT1A3 and UGT2B7 was investigated in human hepatic microsomes. The data sug estithat
EVG should not cause any clinically significant pharmacokinetic drug interactions via inhib(tior) of any of
these enzymes at therapeutic concentrations, since the unbound mean C,,5x of EVG (Q/03%uivi) is
substantially below the observed IC50 values (214 uM).

Studies were conducted to evaluate the potential of EVG to cause pharmacokimatig,iriteractions via
enzyme induction. In vivo (humans), repeated co-administration of EVG/COBI (1ed no effect on the
pharmacokinetics or pharmacodynamics of the CYP2B6 substrate, methatone. In vitro, EVG did not
activate human aryl hydrocarbon receptor (AhR; <2-fold increase in CY71A2Z activity) in human
hepatocytes, but showed some potential to induce enzymes such #s GYr3A (up to 10.6-fold) and to a
lesser extent CYP2C9 (up to 2.72-fold), which are controlled by'pregiiaiie X receptor (PXR), at
concentrations within range of those observed clinically. In giiqical practice, the effect of the co-
administered pharmacokinetic enhancer would appear to%wiiset induction of CYP3A. There are clinical
data to suggest that exposures to atazanavir are reduced upon co-administration with EVG and RTV
and it is likely that this is due to the induction of CYK3A< (by EVG) upon repeated administration.
However, the magnitude of the observed effect it, small; hence, the overall net effect will depend upon
the induction liability of the pharmacokineticianhancer itself and the other co-administered products.

Elvitegravir was earlier identified as a P«gp/MDR1 substrate; however, there was no evidence of
saturation of intestinal efflux transparwin )iivo. EVG also shows weak inhibition of this efflux
transporter (IC50 >30 uM); howevar, hystemic concentrations would be insufficient to inhibit
transporter activity. High concentretions of EVG present relatively briefly in the intestinal lumen during
drug absorption can inhibit irisesunal efflux transporters, such as P-gp. However, the effect on these
transporters will most liktly L= limited by the poor solubility of EVG and hence, the potential for a
clinically relevant inteszactioryat the level of the small intestine is unlikely.

Elvitegravir is a week irhibitor of OATP1B1 and a more potent inhibitor of OATP1B3 (IC50 values of
>2 uM and U 4 pM), respectively). The observed inhibition of OATP transporters is consistent with
results of @ clinisal drug interaction study in which, after dosing with 150 mg COBI and 150 mg EVG
(whictyinqicit‘ooth transporters), there was a modest increase in exposure of the OATP substrate,
rosuvastetin and these data feature within Section 4.5 of the SmPC. The Applicant has also provided
détato suggest that the potential for a clinically relevant interaction at the level of the BCRP, OAT1,
CA13, OCT2 or MATE-1 transporter is low.

2.3.4. Toxicology

Single dose toxicity

Following single oral administration in the rat and dog, no mortality or changes in body weight/food
consumption were observed at up to 2000 mg/kg and 1000 mg/kg respectively. Emesis was observed
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in the dog and this was considered to be a direct effect on the digestive tract as no emesis was
observed at comparable exposures following intravenous administration.

Repeat dose toxicity

The repeated-dose studies demonstrated that EVG is well tolerated for up to 6 months in the rat and 9
months in the dog at doses producing systemic exposure levels that are 25.2 to 45.7-fold higher (rat)
and 3- to 3.6-fold higher (dog) than those observed clinically. None of the observed findings as
reported during the single- or repeated-dose non-clinical studies with EVG were considered to be
adverse.

Treatment-related effects included changes in caecum weights, dilation of the caecum, and tii=
presence of lipid vacuoles in the lamina propria of the upper small intestines of rats and dbgs In these
species, changes in the caecum were not accompanied by any histological changes on/jastrointestinal
(GI) adverse events. In the rat, increased caecal weight and/or dilatation of the caccumwas observed
at 2300 mg/kg/day where the systemic exposures (AUC) were at least 12.6-foldyhigher than that
observed clinically. In the dog, dilation of the caecum was observed at expos{irzothat were 3.6-fold
higher than that observed clinically.

The incidence and severity of lipid vacuoles in the upper small intestires ¢id not appear to increase
with repeated dosing of EVG. The applicant maintains that the sevizrivy and the incidence of the
vacuolization did not increase with dose, but it is noted that reguiis Tiorn the 13-week rat study for
example suggest otherwise. However, there was no evideng&wttoxicity or other histopathological
correlate associated with these vacuoles. The vacuolizaticn “s.sonsidered related to the high local EVG
concentrations to which the GI epithelium was exposed. These effects were not considered adverse
and in most cases, these minor effects were slowly rave'sible after a recovery period. It is noted that
this finding occurred at exposures similar and in“axcess to those observed clinically.

Combination studies where EVG was co-adazinistered with RTV or COBI did not result in any additive or
unexpected toxicity. Based upon the clirical data provided, the potential for additive toxicities is low
when EVG is used in combination with“dar . navir/ritonavir, fosamprenavir/ritonavir,
atazanavir/ritonavir or lopinavir/ritana sir.

Genotoxicity

In vitro, EVG caused aslightiincrease in chromosomal aberrations with a 6-hour treatment in the
absence of S9 in Chiriese hamster lung (CHL) cells at 55 to 75 pg/mL. However, EVG did not cause any
chromosomal abeiradons in the presence of S9 or following incubation for 24 hours without S9.
Moreover, in,azbacterial reverse mutation test and in a rat micronucleus assay, EVG was not
consideraaito he mutagenic. The exposures observed in the rat micronucleus assay were estimated to
be sinfiiar o the effective concentrations for the chromosomal aberration assay and at least 3-fold
higitwridkian that observed clinically.

flarcinogenicity

In the mouse, following repeated oral administration for 104 weeks, EVG was not carcinogenic at up to
2000 mg/kg/day. On the basis of AUC,_; the corresponding exposures were 1.7- to 4.7-fold higher than
those observed clinically. In combination studies where EVG is co-administered with RTV and the
exposures to EVG were higher than those observed with EVG alone, the combination of EVG and RTV
was not carcinogenic. In the rat, following repeated oral administration for up to 88 weeks in males
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and 90 weeks in females, EVG was not carcinogenic at up to 2000 mg/kg/day. On the basis of AUC,
the corresponding exposures were 10.7- to 34.6-fold higher than that observed clinically.

Reproduction Toxicity

No adverse effects on male or female fertility and reproductive performance were observed at up to

2000 mg/kg/day, where the corresponding exposures (AUC) are approximately 21-38-fold higher than

that observed clinically. In the rat, there were no treatment-related effects on embryofoetal
development, reproduction or viability and growth of the offspring at systemic exposures that were
~22 to 29-fold higher than that proposed clinically. In addition, when EVG was administered in

combination with RTV, no effects on embryofoetal development were observed; the exposureg at tive

no-effect level were also higher than those observed clinically. During a preliminary embrygiaetal

development study in the rabbit, increased resorptions were noted at 2300mg/kg/day asncwtbe number

of live foetuses was reduced at 600 mg/kg/day. In the definitive study, the no-effeg® leyel for
embryofoetal development was 450 mg/kg/day; the corresponding exposures wereybeibw that
observed clinically and this is reflected in the SmPC.

Other toxicity studies

Elvitegravir was not phototoxic or immunotoxic and did not demor strate the potential to cause

hypersensitivity or irritancy to the skin/eye.

2.3.5. Ecotoxicity/environmental risk assegsment

The applicant has conducted environmental risk asae2srent and the data provided are summarised in

the table below.

Table 2. Summary of studies submitted, iy, sv.pport of the Environmental risk Assessment for

Elvitegravir
Substance (INN/Invented Name) EV2
PBT assessment N\ Result Conclusion
Bioaccumulation potential- Of.Cb117 3.39-4.33 < 4.5; Not
log Kow OECD 305 Bioaccumulative
BCF +
Persistence OECD 308 Not readily biodegradable Persistent
Toxicity A Generally NOEC values >0.01 mg/L Not overtly toxic
PBT-statem¢n. The compound is not considered as PBT
Phase | AN
Calculctior: Value Unit Conclusion
PEC surfacemiery, Gefault or For Fpen (1%) 0.75 ng/L PECsw > 0.01 pg/I.
refintd (=2.g.{prevalence, For refined Fpen (0.28%): 0.21 Progress to Phase Il
literature)
Phage I Fnysical-chemical properties and fate
| Study type Test protocol Results Remarks
Ac sorption-Desorption OECD 106 Koc s0il: 25500-104000 L/Kg Koc >10000 L/Kg
| Kd sludge: 10400 L/Kg Progress to Phase
| 11b
Ready Biodegradability Test OECD 301 28 days: 0 — 2.5% mineralisation EVG is not
biodegradable.
Aerobic and Anaerobic OECD 308 System DTso 6-53 days > 10% radioactivity

Transformation in Aquatic
Sediment systems

Water DTs 2-3 days
Sediment DTso (degradation)
>100 days
>10% associated with sediment
from Day 7.

associated with
sediment at Day 14
or beyond.
Progress to
Sediment-dwelling
studies
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Phase lla Effect studies

Study type Test protocol Endpoint Value Unit Remarks

Algae Growth Inhibition OECD 201 NOEC 162 ng/L

Pseudokirchneriella
subcapitata)

Daphnia sp. Reproduction OECD 211 NOEC 390 ng/L
Test
Fish, Early Life Stage OECD 210 NOEC 206 ng/L
Toxicity
Activated Sludge OECD 209 NOEC =500 mg/L
Phase 11b Studies
Bioaccumulation OECD 305 BCF <10 Minimal

bioconcentration|

—

In the context of the obligation of the MAH to take due account of technical and scientific pradiress,
the CHMP recommends the following points for further investigation:

e As sediment shifting of the drug substance was demonstrated (sediment shifting » 16%), it is
recommended to investigate the effects on sediment organisms (to what the Appiicant has
agreed). A statement to declare its persistence in the environment is included,in/ Section 5.3 of
the SmPC.

e The results of the adsorption/desorption study indicate an affinity of tise drug substance to bind to
sewage sludge; hence, it is recommended to conduct an environnmentiul risk assessment for the
terrestrial compartment (to what the applicant has agreed).

The additional studies along with a revised environmental risk assessment are expected to be
provided by Q2 2015.

2.3.6. Discussion on non-clinical aspacts

EVG inhibited viral replication in laboratory sirains and various clinical isolates of HIV-1 and also
showed some activity against HIV-2. The (fatg 1vom secondary pharmacology studies suggest that the
potentials for interaction at the range of decondary targets evaluated and to cause cytotoxicity and
mitochondrial toxicity are low. The guserded margins between the no-effect concentrations/effective
concentrations in safety pharmasalugy studies and those observed clinically are considered acceptable
and the pharmacology package'is considered adequate from a non-clinical point of view.

Data on absorption, distrihutipn, metabolism, excretion and pharmacokinetic drug interactions of EVG
have been provided. Siven hat EVG is to be used in combination with darunavir/ritonavir,
fosamprenavir/ritohavic,"atazanavir/ritonavir or lopinavir/ritonavir (and possibly others), the potential
for additive effeCiy av’the level of the enzymes and transporter systems has been investigated. It is
acknowledgedithiat the interaction at the level of the CYP and UGT enzymes appear to be primarily
responsibl, fol) the observed interactions, although interaction at the level of the transporter may also
play ascanwibutory role. The interactions which result in clinically significant interactions/ those which
warrant 2ose adjustment are reflected within the SmPC. Overall, the package of pharmacokinetic
stuilies are considered adequate to support the marketing authorisation of EVG.

“lone of the observed findings as reported during the single- or repeated-dose non-clinical studies with
EVG were considered to be adverse. After single dose emesis was observed in the dog, considered a
result of direct effect on the digestive tract. Treatment-related effects after repeat doses included
changes in caecum weights, dilation of the caecum, and the presence of lipid vacuoles in the lamina
propria of the upper small intestines of rats and dogs. Similar changes in the caecum have been
reported with antibacterial quinolones which affect the GI microflora. Elvitegravir has a quinolone
moiety and was confirmed to have antibacterial activity in the reverse mutation assay. Although the
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activity was much weaker than that of the antibacterial quinolones, the changes in the caecum were
considered to be due to the anti-bacterial activity of high local concentrations of EVG in the GI tract.

Interestingly, in man, there was an increase in the incidence of diarrhoea when EVG was co-
administered with a protease inhibitor, while there was no excess of diarrhoea in the QUAD STR
(EVG/COBI/FTC/TDF) groups vs. comparators during the Phase 3 studies. The CHMP recommends
conducting additional studies to determine the EVG MIC for common bacteria in the human gut and
assess MICs in light of estimated intra-colonic concentrations, to which the applicant has agreed and
intends to provide the results by March 2014. Performing these additional studies alone is not expectad
to confirm what effects long-term oral dosing with EVG may have on gut flora (and whether EVG cot'd
select for fluoroquinolone-resistant organisms), however, once the results of these are provided ier
the potential need to recommend conducting additional studies can be revisited. In absence ¢Ff
evidence of toxicity and clinical findings, this is deemed acceptable.

There was no evidence of toxicity or other histopathological correlate associated witk 1.pid ‘vacuoles in
the upper small intestines, and in the 2-year rat carcinogenicity study there were riq n=table findings in
the upper small intestine, further suggesting that the presence of the vacuolesswas riot of toxicological
significance.

During a preliminary embryofoetal development study in the rabbit, insraased resorptions were noted
at 2300mg/kg/day and the number of live foetuses was reduced ats5C{ pig/kg/day, and in the
definitive study, the no-effect level for embryofoetal development‘wvas 150 mg/kg/day. There were no
other adverse findings in reproduction toxicity studies.

Other toxicity studies indicated that the potential to causy, ganstoxicity in man is low, that EVG does
not pose a carcinogenic risk to humans and that EVG.was nut phototoxic or immunotoxic and did not
demonstrate the potential to cause hypersensitivity Qr irritancy to the skin/eye.

The applicant has conducted environmental,risk assessment. The CHMP made recommendations for
further investigations.

2.3.7. Conclusion on the pansalinical aspects

Overall, the nonclinical aspectsthav 2 been sufficiently studied, information has been reflected
appropriately in the proposada‘2roduct Information and there are no objections to the approval of this
application from the nonciinical point of view. The CHMP recommends addressing minor outstanding
issues regarding impact of EV'G on gut flora and regarding the environmental risk assessment.

2.4. Clinica! aspects

2.4.L. Wntroduction

SCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant.

The applicant has provided a statement to the effect that clinical trials conducted outside the
community were carried out in accordance with the ethical standards of Directive 2001/20/EC.
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Overview of clinical studies

Table 3. Overview of phase 1 studies

PK and DDI

EVG

XAX1-1 safety and PK of EVG after single oral administration

XAX1-2 safety and PK of EVG after single oral administration of solid dispersion
formulation of EVG |

GS-US-183-0152 steady-state PK; confirmed dose of EVG/r in HIV-1 infected
ARV-experienced adolescents

GS-US-183-0126 mass-balance study of EVG/r A

GS-US-183-0103 evaluated PK of EVG, FTC or TFV on co-adminictration
of EVG/r and TVD

GS-US-183-0104 multiple-dose DDI EVG/r and zidovudine (Z:2V)

GS-US-183-0111 multiple-dose DDI EVG/r and didanosing, (dc}l) or d4T

GS-US-183-0112 multiple-dose DDI EVG/r and etravirjie’y

GS-US-183-0115 multiple-dose DDI EVG/r and abasavir:{ABC) sulfate

GS-US-183-0118 multiple-dose DDI EVG/r and maaraviroc

GS-US-183-0146 effect of a second, potent GYF&A/and UGT1A1l) inhibitor
(ketoconazole) on boosted EVG

GS-US-183-0125 multiple-dose DDI EVE,and! riiabutin

GS-US-183-0119 effect of acid-regluting agents on EVG

GS-US-183-0102 EVG 100 mg after single and multiple oral dosing +/- RTV 100
mg "N

GS-US-183-0113 dose resbonse of RTV on CYP3A activity and EVG PK

GS-US-183-0109 mutiplesdose DDI boosted EVG and lopinavir (LPV/r)

GS-US-183-0116 giiuliiple-dose DDI EVG/r and LPV/r

GS-US-183-011¢, rauntiple-dose DDI EVG/r and tipranavir (TPV/r)

GS-US-183_tl22/nultiple-dose DDI EVG/r and fosamprenavir (FPV)/r

GS-US-1823-0120 multiple-dose DDI EVG/r and darunavir (DRV)/r

GS-USpi83;0147 multiple-dose DDI EVG and ATV
GS;25-183-0106 and -0108 effect of ATV/r on boosted EVG

EVG and COBI
|

GS-41$-201-0104 evaluated the PK of EVG and COBI when co-
administered with DRV

5S-US-216-0116 EVG administered with 2 formulations of COBI
GS-US-216-0123 evaluated unboosted ATV, rosuvastatin and dose-reduced
rifabutin on EVG and COBI.

GS-US-216-0120 and -0122 evaluated the effect of acid-reducing agents on EVG
and EVG/COBI.

QUALDYSTR

AN

GS-US-236-0106 evaluated the drug-drug interaction of the QUAD STR and
hormonal contraceptives.

| Special Populations

EVG and COBI

GS-US-183-0133 evaluated the PK of EVG/COBI in subjects with moderate
hepatic impairment.

GS-US-216-0124 evaluated the PK of EVG/COBI in subjects with varying
degrees of renal impairment.
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Food Effect (see also XAX-1 above)

QUAD STR GS-US-236-0105 effect of food on EVG, COBI, FTC, and TFV when administered
as the QUAD STR.

Biopharmaceutics

EVG GS-US-183-0140 multiple-dose relative bioavailability of a test formulation of
EVG/r.

GS-US-183-0121 relative bioavailability of various formulations of EVG/r.

Secondary PD

EVG GS-US-183-0128 effect of EVG/RTV at therapeutic and supratherapeuticedoses
on the QTcF interval

The studies shown in bold involved co-administration of EVG with RTV and with the Pls proposed for ‘:0-
administration

In addition, results of A Phase 1 Study Evaluating the Drug Interaction Potential Bevween Once-Daily
Cobicistat-Boosted Elvitegravir and Methadone or Buprenorphine/Naloxone (G5-4J5#216-0125) were
provided.
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Table 4. Tabular Summary of Phase 2 and 3 Clinical Studies

Study Study Objective(s) Design Study and Control Duration of Number ofsSuhiects | Study Population/
Number Drug Regimens Treatment by Treatmiant Entry Criteria
GS-US- Assess the noninferiority Phase 3, Treatment Group (TG) Blinded Phase: 96 Rancumised: 724 Antiretroviral treatment-
183-0145 | of EVG versus RAL, each double-blind, 1: weeks until T4 153361 experienced, HIV-1 infected
administered with a BR double- EVG 150 mg once daily | unblinding 15 21 363 adults > 18 years old and
containing a fully active dummy, (EVG 85 mg once daily | Open-Label Received Study Drug: | life expectancy > 1 year
P1/r and a second agent multicentre, for subjects taking Extension Phasa: 712 with plasma HIV-1 RNA
in HIV-1 infected, randomized, ATV/r or LPV/r as part 96 weeks, TG 1: 354 levels > 1000 copies/mL
antiretroviral treatment- active- of their BR) + RAL 96 weeks TG 2: 358 who had documented
experienced adults. controlled placebo twice daily + + 30 ¢ aysyoruntil Continuing Study resistance from 2 or more
Additionally, the efficacy, | study BR EVS apvelopment Drug at Week 96: different classes of
safety, and tolerability of TG 2: issterininated (UK), | TG 1: 208 antiretroviral agents or at
the 2 treatment RAL 400 mg twice daily or until TG 2: 208 least 6 months experience
regimens, EVG and RAL, + EVG placebo onge | commercially Continuing in Study before screening with at
are being evaluated. daily + BR available at Week 96: least 1 antiretroviral agent
TG 1: 216 and were fully sensitive to
\ TG 2: 223 the selected PI
GS-US- Assess noninferiority of Phase 2, CPI/INR) 48 weeks Randomized: 297 HIV-1 infected, treatment-
183-0105 | EVG/r relative to CPI/r, randomized, EVG/r 23/100 mg QD Treated : 278 experienced subjects on a
both in combination with partially 3) Completed: 211 stable ARV regimen
a background ARV blinded (EVG | EVG/r 50/100 mg QD Safety Analysis Set:
regimen dose), 1 (©) A: 63
multicenter, | EVG/r 125/100 mg QD B: 71
multiplendose, | (D) C: 71
aduve: CPI/r switch to EVG D: 73
[“~ontrolled, (blinded dose of 20, E: 30
| (lose-finding 50, or 125 mg) or EVG
N study 125 mg open label (E)
GS-US- Investigate safetys Phase 1/2, EVG 200 mg BID PO 10 days per cohort | Randomized: 48 HIV-1 infected, ARV
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Study Study Objective(s) Design Study and Control Duration of Number of Subjelits«=Gtudy Population/
Number Drug Regimens Treatment by Treatment. Entry Criteria
183-0101 | tolerability, antiviral randomized, (A) Treated: 40 Treatment naive or
activity, and PK/PD of double-blind, EVG 400 mg BID PO Compleied %0 treatment experienced
EVG multicentre, (B) Safei )t Analysis Set: adult subjects who were
multiple-dose, | EVG 800 mg QD PO (C) A; 6 not currently receiving ARV
placebo EVG 800 mg BID PO [ANe} therapy
controlled, (D) oL 6
proof-of EVG 50 mg + RTV 100 D: 6
concept, mg QD PO (E) E: 6
sequential Placebo, BID or QD PO F: 8
cohort, dose- (3] G: 2
ranging study | Placebo + RTV 100 mg
QD PO (G)
GS-US- Observe the long-term Phase 2, EVG/r 85/100 mg Until EVG becomes | Enrolled: 192 HIV-1 infected adult and
183-0130 | safety of EVG/r in rollover, QD PO | commercially Treated : 192 adolescent subjects
combination with other open-label, EVG/r 150/100 mg available or study Ongoing: 113

ARV agents in subjects
who have completed a
prior EVG/r treatment

study

multicentre,
multiple-dose,
single-arm
extension
study

QD PO

EVG/r 30Q/:00 mg QD
PO (¢ubstucy; subjects
front EViS 150 mg
qrotp)

terminated by
sponsor

Substudy: 40 enrolled
and treated
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Results of several other studies from the development programmes of QUAD STB and COBI have been
provided in the application.

2.4.2. Pharmacokinetics

The pharmacokinetic properties of EVG were assessed in Phase 1 studies with EVG alone, on co-
administration with RTV or COBI and as a component of QUAD STB (i.e. with COBI plus TDF/FTC).
Phase 2 and 3 studies of efficacy included intensive sampling sub-studies and sparse sampling. A
population PK analysis was conducted. PK data were also collected in some PD studies.

Phase 1 studies mostly used conventional tablets of various sizes (early formulations). In Phasé,s (G S-
US-183-0145) the commercial formulation (F2) tablets containing 85 mg or 150 mg EVG were,used.
The 150 mg tablet was shown to be bioequivalent to the 125 mg early formulation referer ce 1ablet.

The original EVG bioanalytical method involved solid phase extraction from human pfasma followed by
LC-MS/MS with positive ionisation. For the fully validated bioanalytical method calibkation curves for
EVG and metabolites M4 and M1 the range was from 20-10,000 ng/mL. A simiicx assay method applied
to urine samples gave calibration curves that ranged from 32.5 (LLQ) to 1300 ‘ag/mL.

Absorption

The absolute bioavailability of EVG, with or without RTV, has rdt beersdetermined.

In an early study (XAX1-1) single unboosted doses of EVIG {10()-800 mg; early formulation) were
administered in the fasting state. There was rapid conversicn of some of the EVG dose to M4 but
AUC;,s was always < 10% of EVG exposure. The EVC doe proportionality constants (B) were 0.723
(95% ClI, 0.544 to 0.902) for Cax and 0.789 (95 &I, 0.582 to 0.995) for AUC;s.

Figure 1. EVG concentrations in study XA X141
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Unchanged drug

in GS-US-183-0102 EVG 100 mg (early formulation) and EVG/RTV (100/100 mg) were given twice
daily for 10 days in the fed state.

Without RTV the EVG steady-state (D10) mean AUC,, was — 20% lower vs. a single dose on D1
(AUC,,¢), indicating auto-induction of its metabolism. Non-linear RTV PK occurred on dosing to steady
state, most likely due to its time-dependent, mechanism-based inhibition of CYP3A.
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Table 1. PK parameters in study GS-US-183-0102

EVG Alone EVG+RTV
N=12) ~N=12)
Plasma PK Day 1 Day 10 Day 11 Day 20
Parameter (Single Dose) (Multiple Dose) (Single Dose) (Multiple Dose)

EVG

AUC (ng*h/mL)"

908.1 (28.3)

719.3(26.2)

6167.3 (29.1)°

14,302.1 (23.7)

Cuax (ng/ml) 200.1 (30.4) 164.1 (28.8) 795.3 (38.4) 1826.4 (26.4)

Can (ng/ML)* 19.2 (52.5) 12.4 (63.7) 543.3 (30.4) 1035.6 (32.0)

Tu. (h) 3.1(22.4.8) 35(22.41) 18.2 (9.0.42.6)° 9.5(5.9.78.2)
RIV

AUC (ngel/mL)*

4979.4 (57.8)°

9402.5 (46.9)

Coax (ng/mL)

616.3 (53.5)

1686.5 (46.5)

Cuu (1] g"'l‘lnL) ‘

219.8 (61.8)

544.8 (44.3)

Tg.: (ll)

5.1(2.2.83)°

4.8 (4.3. ¢0)

After the first dose of EVG/RTV (D11) there were higher EVG plasma ¢orcentrations that remained at
plateau through 12 h, resulting in an 8.58-fold increase in exposurzws»210 of EVG alone. This large
increase in EVG exposure was attributed to improved oral bioavailehibtys resulting from decreased first
pass metabolism and reduced systemic clearance.

Administration of EVG/RTV to steady state (D20) resulteaiintadi 11-fold increase in C,,x and a greater
than predicted (20-fold) increase in AUC,,,. There wagsan increase in T% (9.5 h EVG/r vs. 3.5 h EVG
alone) and some drug accumulation due to net inkibitiori of EVG metabolism by RTV. These
observations underlined the importance of conduauting the DDI studies with EVG/RTV at steady-state.

GS-US-183-0113 evaluated co-administrazion & RTV (oral solution, mixed with 25 mL Ensure) doses
from 20-200 mg with 125 mg EVG, eaclagwen once daily for 10 days in the fed state. Midazolam
(MDZ) 1 mg intravenous was given_a tae/afternoon on Days 1, 11 and 21. The increases in EVG Ca,
AUC,, and C;,, observed with RTVidoses from 20 mg to 200 mg were less than RTV-dose proportional.
The apparent clearance of EVGidec eased and Tz increased with RTV dose with a plateau around 100
mg suggesting near maximal iahibition of CYP3A between 50-100 mg RTV.
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Table 2. Statistical Comparisons of Pharmacokinetic Parameters for EVG with Increasing Doses of
Ritonavir (PK Analysis Set)

Test Versus Reference
Comparison
of GS-9137 Plasma PK
Parameters

Geometric Least Squares Mean Ratio (GMRY%, 90% CT)

Test: G5-9137 + 50-mg RTV 100-mg RTV 200-mg RTV
Reference: G5-9137 + 20-mg RTV
AUCq (ng*h/ml) 160.89 (128.49,201.46) | 206.85 (173.69,246.34) | 209.28 (167.14, 262.06)
Coe (ng/mL) 117.46 (90.01, 153.29) 14320 (117.57,174.40) | 152.02(116.49, 198.38)
Cty (ng/mL) 400.21 (285.38, 360.84) | 386.39(444.40,773.73) | 658.03 (469.56,922.15)
Test: G5-9137 + 20-mg RTV 100-mg RTV 200-mg RTV

Reference: G5-9137 + S0-mg RTV

AUC (ng*b/mlL) nc 128.57 (102.68. 160.99) | 130.08 (10830, 156.24)
Con (ng/mlL) nc 121.91 (93.42, 159.09) 129.42 (10524, 159.14)
Cim (ng/mL) nc 14652 (106.13,202.29) | 164.42(125.33,215.71)
Test: GS-9137 + 20-mg RTV 50-mg RTV 200-mg RTV
Reference: :3-9137 + 100-mg RTV :
AUC, (ag+h/mL) ne ne 101.17 (8040, L_*itl_b'j -
C s (ng/mL) ne nc 106.1.6 (81933, H!; 23)
Coyy (mg/ml) nc nc W22 (5028, 134.93)

Plasma levels of the EVG metabolite M1 (GS-9202; ¢hlovofluorophenyl group hydroxide) were BLLQ at
most time points. Plasma exposure to M4 (GS-9700s; acyl glucuronide conjugate) increased with RTV

dose in a similar fashion to EVG. M4 concentrationis were < 10% of parent drug with a fairly constant
ratio maintained, suggesting that RTV did st affect the formation or elimination of M4.

Mean MDZ plasma concentrations increasad with increasing doses of RTV but not in a dose-
proportional fashion. The dose-resporise Curve ED50 for hepatic CYP3A4 (as assessed using
intravenous MDZ) was 12.2 mgsriasvia levels of 1’-OH MDZ were BLLQ at most time points.

It was concluded that RTV_doass of 50 mg and 100 mg provided near maximal CYP3A4 inhibition,
supporting further evaluadion of EVG/r 125/100 mg once daily. The mean clearance (CL/F) of EVG
when given with RTV 200 mg was 0.119 L/min, which is — 7.9 % of hepatic blood flow, supporting the
hypothesis that RTV0nhosted EVG is a very low clearance compound.

In GS-US-21/-0116 EVG/COBI 150/150 mg (F2) and EVG/r 150/100 mg were each given for 10 days.
EVG concentrations demonstrated bioequivalence between EVG/COBI and EVG/RTV.

Tahle\3./ PK parameters in study GS-US-216-0116

- v e

Cuonort 2

EVG/co

EVG/r

EVG (n=12)

AUC4, (ng*h/mL)

22.246.5(18.2)

20,270.3 (23.1)

110.67 (104.47, 117.23)

Ciap (ng/mL)

379.4 (40.7)

397.2(38.0)

03.73 (81.40, 107.93)

Crna (g/mlL)

2253.0(18.4)

20483 (24.1)

111.26 (103.30, 119.85)
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EVG plasma exposures on Day 10 resembled those reported after 10 days dosing with EVG/RTV
125/100 mg in GS-US-183-0113 (AUC,, 20,236 ng.h/mL, Cnax 1830 ng/mL, Cy,, 380 ng/mL). On this
basis it was concluded that near maximal inhibition of CYP3A4-mediated EVG metabolism (F2, 150 mg)
was achieved with RTV 100 mg or COBI 150 mg.

GS-US-183-0140 compared the bioavailability of the EVG 125 mg tablet used in the Phase 2 study
(GS-US-183-0105) with the 150 mg F2 tablet (commercial) administered in the Phase 3 study (GS-US-
183-0145). EVG was administered daily with 100 mg RTV within 5 minutes of a standard breakfast.
The EVG results on Day 10 met the BE criteria (AUCay, Cmax and Cis,). The comparisons of RTV
exposures on co-administration with the two EVG formulations also fell within the bounds of 80% to
125%.

Table 4. Statistical Comparisons of Elvitegravir Steady-State Pharmacokinetic Parameters fo) Test
versus Reference Treatment in study GS-US-183-0140 (PK Analysis Set).

Geometric Least-Squares
Means
Elvitegravir PK Test” Reference® | Geometric Least-Squares
Parameters (N=24) N=24) Mean Ratio (%0) 90% Confidence Juterva.
Coy (ng/mL) 19977 1896.0 1054 088 13
AUCq (ng+h/mL) 21086.1 19396.5 108.7 197, N2
Cr (ng/mL) 3972 360.7 110.1 gaadllle

The effect of food on the EVG commercial formulation wadriet’studied. Unboosted EVG 400 mg early
formulation tablets administered in the fed state (575=xcal, 33% fat) gave —3-fold higher C,,,x and
AUC; ;s compared to the fasted state. There was asiniila; effect of food on plasma levels of M4 but the
AUC was still < 10% that of EVG.

Table 5. Effect of food on EVG PK

Pharmacokinetic ced /Fasted
parameter Geometrialenstiquares | 90% confidence interval
1ean ratio Lower limit | Upper limit
Unchanged Crpax 2730 227 4.80
drug AUCp.inf N 2.69 2.16 3.36
Metabolite Crnax 3.13 2.38 4.13
M4 AUCpjns 2.72 2.31 3.21

GS-US-236-01¢5 wvaiuated the effect of food (fasted, light [373 kcal, 20% fat] and high-fat [800 kcal,
50% fat] mea’) when a single dose of the F1 formulation of STB (EVG 150 mg, COBI 150 mg, FTC 200
mg, TDF, 300 11g) was administered. Maximum increases in EVG exposure vs. fasted state were seen
followirig, avhigh-calorie/high-fat meal (AUC;;s 87%, AUC ;5 91% and C,,5x 56%). Modest increases in
EV/2weiinosure occurred with a light meal vs. fasted state (AUC;s 34%, AUC .t 36%, and Cax 22%).

12e % CV was similar under fed conditions regardless of meal type. There was slightly greater
cariability in the fasted state, consistent with solubility-limited dissolution of EVG.

Table 6. GS-US-236-0105: Mean (%CV) EVG PK after a single dose of STB

PK Parameter AUC; ¢ C max Clast
(N) Meal Condition (ngeh/mL) (ng/mL) (ng/mL)
EVG HC/HF Meal 28800 (22) 2230 (27) 95.1 (75)

Assessment report
EMA/701401/2013 Page 30/97



(N = 24) Light Meal 21100 (28) 1760 (32) 82.0 (115)

Fasted 16400 (39) 1490 (40) 79.3 (95)

HC, high calorie; HF, high fat; Data are mean (%CV) and are shown to 3 significant digits.

Based on these data EVG was administered with food (type unspecified) in Phase 2 and 3 studies to
achieve a high mean EVG 1Qgs (— 10).

Distribution

Equilibrium dialysis studies using plasma from HIV-1 infected patients, healthy subjects and subjacis
with renal or hepatic impairment showed that EVG was ~98% to 99% bound to human plasrita
proteins regardless of concentration, with preferential binding to albumin over AAG. After(a singie oral
50 mg dose of RTV-boosted [14C] EVG (GS-US-183-0126) the blood-to-plasma ratiGag tatar 14C-
radioactivity was time-independent and — 0.73, indicating that EVG and its metaboiiwes are
predominantly distributed to plasma relative to the cellular components of the binoa:

Elimination

Excretion

In GS-US-183-0126, using RTV 100 mg and [14C] EVG 50 /g, the T of the administered
radioactivity from pooled plasma samples was similar to thas.eoserved for EVG (9.64 vs. 9.59 hours).
The combined faecal and urinary recovery accounted.far 101% of the administered radioactive dose,
which was almost exclusively recovered in faeces £9-}, 826 of the radioactive dose).

EVG and M1 accounted for 30.8% and 33.9%, respectively, of the total quantitated radioactive dose in
pooled faeces. Low levels of minor hydroxyiatige products were also observed (M9, M13 and M15). The
total amount of EVG in faeces likely resulted from a combination of unabsorbed drug, biliary secretion
of EVG itself and biliary secretion 01w, cariverted back to EVG by the B-glucuronidases in the
intestinal microflora. Renal elimina:ion accounted for 6.7% of the administered dose, mostly as
glucuronidated metabolites anc with no unchanged EVG. The radioactivity recovered in pooled urine
was present as the glucuronice ot EVG (M4) or as glucuronides of EVG hydroxylation products (M7,
M19 and M20) in roughly“zqual proportions.

Metabolism

In-vitro stufieg iindicated that biotransformation of EVG is primarily via CYP-mediated aromatic and
aliphaticshyidreoxylation and/or primary or secondary glucuronidation. Human liver microsome studies in
the preswenve of NADPH indicated that EVG was primarily metabolised to M1 (GS-9202 - a
ch!Gioreorophenyl group hydroxide) and also to small amounts of M5 and M8. Similar studies in the
nressince of UDPGA resulted in formation of the acyl glucuronide conjugate M4 (GS-9200).

in-vitro studies showed that EVG was metabolised by CYP1A1, CYP3A4 and CYP3A5 at rates of
metabolism of 0.9, 9.4 and 0.4 pmol/min/pmol P450, respectively, but was not metabolised by other
isoenzymes tested (1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, 3A5). The main metabolite formed in
human liver microsomes (M1) was produced by these CYP isoenzymes and the highest formation rate
occurred with CYP3A4. Among the minor metabolites M2 was produced by CYP1Al while M5 and M8
were only produced by CYP3A4.
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In GS-US-183-0126 on dosing with EVG/r the predominant circulating species in plasma was EVG (—~
94% of radioactivity). Metabolic profiling showed that M1, M4, M7 and M19 accounted for the non-
EVG-associated radioactivity in plasma. All observed metabolites constituted < 10% relative systemic
exposure (AUCy,,) to EVG. Taking into account all of the above, the proposed biotransformation
pathway in man is summarised as shown below.

Figure 2. Proposed Biotransformation Pathway for [**C] EVG
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Dose proportionality and time depeadencies

Multiple-dose data showed less than proportional increases in EVG exposure with increasing doses,
which is thought to be most I'cely due to solubility-limited dissolution. Doubling the dose from 125 mg
to 250 mg resulted in ~ £0% increase in mean EVG trough concentrations in healthy subjects.
Administration of EVGYr 3004100 mg in HIV-1 infected subjects resulted in ~17% increase in EVG
trough concentratip)nsicompared to EVG/r 150/100 mg.

Intra- anéd=nuvar-individual variability

GS-U5-236»0105 using the F1 QUAD STB formulation generally gave smaller CV% values for EVG AUC
and"s mut in the fed vs. fasting state. The smallest CV% was observed with the high fat/high calorie
meals CV% values were numerically higher in the small numbers of HIV-infected subjects who
underwent intensive sampling (n = 12-19) than in healthy subjects but the population PK estimations
of %CV were low and were comparable between HIV-1 infected subjects and healthy subjects.

Intra-subject variability for EVG cannot be estimated from Phase 3 data because intensive sampling
was on a single occasion. Intra-subject variability for C,,., AUC and Cy,, in the Phase 1 study
GS-US-183-0140 was estimated at 12%, 13% and 22%, respectively.
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Population PK analysis

The population PK report specific to use of EVG/r used pooled data from 19 studies in healthy subjects
and three in HIV-infected subjects. A two-compartment PK model with first-order absorption rate
constant and absorption lag-time provided a good description of the pharmacokinetics of EVG in
healthy and HIV-infected subjects. No differences in EVG exposures were observed between healthy
and HIV-1 infected subjects based on population PK modelling.

Body surface area (BSA) had a statistically significant effect on EVG clearance and affected inter-
compartmental clearance. However, the BSA effect was modest and the resulting decrease in the infer-
individual variability term associated with EVG clearance was only 25%.

The 85 mg dose was identified as a covariate for EVG clearance. Subjects who received 85 mig  EVG in
combination with ATV/r or LPV/r had a 28% lower EVG clearance compared with subjects(whc received
EVG 150 mg, resulting in similar EVG AUC and Cp,ax and slightly higher Cy,gn acrossthe wwvo EVG dose
levels. These results were in line with the inhibitory effect of ATV/r or LPV/r on UGT LAl and supported
dose reduction to 85 mg with these PI/r combinations (see PK interaction studie®).

A statistically significant relationship was observed between RTV AUC and EVG/bioavailability but the
effect at the clinically relevant RTV dose was not considered to be clinicai.y meaningful.

PK data obtained from HI1V-infected subjects

In the monotherapy PK/PD study (GS-US-183-0101) EVG wasyadministered alone and as EVG/r 50/100
mg once daily for 10 days in the fed state. EVG dosing alanesai 200, 400 and 800 mg BID gave 31%,
23% and 52% lower exposures, respectively, at steasy, state vs. a single dose, consistent with auto-
induction of CYP3A. The EVG AUC,,, on Day 10 of dczing with EVG/r was —2-fold the AUCg_.s; 4615
ng.h/mL on Day 1. The EVG T%z increased from -4\3h unboosted to ~9h with RTV.

Table 7. GS-US-183-0101: Summary qof VG Steady-State PK Parameters (PK Analysis Set)

EVG Steady- EVG200mg | EVG400 mg- , EVS300 mg | EVG 800 mg | EVG 50 mg QD
State PK BID BID QD BID +RTV 100 mg
Parameter® N=6) NG (N=6) N=6) N=6)
AUC,, (ng*h/mL) 1954 65 153580 551287 3566.35 884350
Mean (%CV) (46.35) (W52) (53.59) (36.83) (25.46)
Coay (ng/mL) 479.03 (06.87 93992 835.53 744.65
Mean (%CV) (42,58 (77.58) (54.31) (48.20) (20.40)

Ciy (ng/mL) ke 48.68 13.62 4798 135.00
Mean (%CV) 3943 (64.84) (68.64) (32.65) (36.55)
To:(h) g2 3.08 3.80 2.53 3.86
Median (min, max) y, (351, 4.75) (2.48,5.02) (3.02, 4.60) (2.14,3.03) (6.10,10.91)

In the Piyase 2 study GS-US-183-0105 EVG/r was administered initially at 20/100 mg, 50/100 mg and
125/.03"mg, each with OBR. The Week 8 intensive PK sub-study showed that EVG exposures

wmcaedsed in a less than dose proportional manner between 50 and 125 mg (—~ 2-fold higher AUC,,,

uver a 2.5-fold dose increase). The CV% decreased as dose increased.
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Table 8. EVG PK parameters in study GS-US-183-0105

EVG/r EVG/T EVG/r
EVG Plasma PK 20/100 mg 50/100 mg 125/100 mg
Parameter * (N=11) (N=12) N=12)
Gz (ng/mlL) 265.79 (72.77) 753.71 (30.10) 144220 (33.97)

Mean (2eCV)

AUC,,, (ng*h/mL)
Mean (%CV)

3029.25 (84.58)

8701.86 (40.84)

16,789.54 (33.06)

Ciay (ng/mL)

7.28 (176.31) 211.03 (77.5 262.99 (52.13
Mo ACY) 67.28 (176.31) 211.03 (77.51) 62.99 (52.13)
T o8 300 575 g as oe 100
Mo (QL, Q3) 3.98 (3.00, 5.75) 4.00(2.38, 4.75) 401 (2.96, 4.87)
Tun () 914 (8,62, 12.28)°

6.88 (6.14. 747)°

8.11(7.31, 10.07)

Median (Q1, Q3)

Plasma M1 concentrations were BLLQ in all subjects. Plasma M4 increased in a less than cose;
proportional manner while the AUC,,, ratios vs. EVG were in the range from 14% to =\'%\RTV peak
and overall exposures were comparable across the 50 mg and 100 mg EVG doses.

In study GS-US-183-0130 increasing the dose to EVG/RTV 300/100 mg gave& =177 higher Cyy,
relative to EVG/RTV 150/100 mg. In comparison to data obtained in GS-US-1€340145 at the 300/100
mg dose the C,ox and AUC,, were increased by 33% and 31%, respectivaly. Thus, the data showed a
markedly less than dose-proportional increase in plasma EVG exposul2{ chnsistent with a solubility-
limited absorption profile. Based on this data subjects in the PK sub-suudy reverted to 150/100 mg
dose.

In the Phase 3 study GS-US-183-0145 there was a PK sub-stucy in small numbers that generated
intensive PK profiles at Week 2. The steady-state mean EVG, AUCy,, and C,,,x Were comparable
following administration of 85 mg EVG (with LPV/r o A1)//r) or 150 mg EVG (with DRV/r, TPV/r or
FPV/r).

Table 9. EVG PK parameters in PK sub-study. ot study GS-US-183-0145

EVG Steady- EVG200mg | EVG400iag ! E'G800mg | EVGS00mg | EVG 50 mg QD
State PK BID BID | QD BID +RTV 100 mg
Parameter® W™N=6) (N=6, (N=6) IN=6) N=6)
AUC,, (ng*h/mL) 1954.65 R35.3) 5512.87 3566.35 884350
Mean (%CV) (46.35) (54.52) (53.59) (36.83) (25.46)
Couae (ng/mL) 479.03 606.87 939.92 835.53 744.65
Mean (%CV) (4288) (77.58) (54.31) (48.20) (20.40)

Cio (ng/mL) SU3 48.68 13.62 47.98 135.00
Mean (%CV) 130.9¢) (64.84) (68.64) (32.65) (36.55)

Te () 282 3.08 3.80 253 8.86
Median (mun, mex) \ 2.51, 4.75) (2.48,5.02) (3.02, 4.60) (2.14,3.03) (6.10, 10.91)

Table"LQ. "EVG Summary Statistics of PK Parameters at Week 2 by EVG Dose in study GS-US-183-
0145 \(BK' Substudy Analysis Set)

EVG Dose: 85 mg

EVG Dose: 150 mg

EVG PK Parameter® m=12) mn=19)
AUCy (ng=h/mL). Mean (%CV) 21.918.1 (56.4) 20,298.1 (51.5)
Coar (ng/mL), Mean (%CV) 1514.4 (49.7) 17215 (43.3)
Cim (ng/mL), Mean (%CV) 7306 (73.3) 378.2(67.4)

Ty (), Median (Q1. Q3)

4.75(1.50,9.09)

3.00 (1.17, 4.50)

T:; (), Median (Q1, Q3)

13.72 (3.69, 17.20)°
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Ctau Was higher with the 85 mg vs. 150 mg dose (see figure below) but following either dose the mean
trough level was — 8.5- to 17.1-fold above the protein binding-adjusted ICq5 (45 ng/mL).

Figure 3. EVG Plasma Concentrations (Mean and SD) at Week 2 by EVG Dose in study GS-US-183-
0145 (PK Substudy Analysis Set)
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Concentrations of M4 were clearly and consistently lower folloviing aarninistration of EVG 85 mg vs.
150 mg, which was thought to reflect inhibition of UGT14A1(by the co-administered Pls (i.e. ATV and
LPV). The AUC,, ratios for M4 vs. EVG were 10.8% with tfig 85 mg dose and 21.2% with the 150 mg
dose.

During the study the sparse sampling showed thct:

. Mean EVG 85 mg trough concentratioms weare 9.7- to 12.0-fold above the 1C95-target between
Week 2 and Week 48 (n = 57 to 114)

. Mean EVG 150 mg trough congertraiions were 6.9- to 9.2-fold above the 1C95-target between
Week 2 and Week 48 (n =,/538,1e+4.86).

Dosing with EVG/r 150/100_rhwa (EVG F2 formulation) in healthy (GS-US-183-0140) and HIV-1 infected
subjects (GS-US-183-0145) showed that:

o In GS-US-183:2140 the EVG C,,ax Was 1998 ng/mL, AUC,,, was 21086 ng.h/mL and C,, was 397
ng/mL.

. In GS-LIS\1&3-0145 the corresponding values were 1722 ng/mL, 20298 ng.h/mL and 378 ng/mL.

RTV leveiy were stated to be consistent with historical (published) data, with a reference to ATV/RTV
and LPV/IRTV as measured during the CASTLE study. US-GS-183-0145 did not generate any data on
th=2/0ther Pl drug levels.

Special populations

Impaired renal function

GS-US-216-0124 evaluated EVG/COBI 150/150 mg given once daily in the fed state for 10 days to
subjects with severe renal impairment (eGFR < 30 mL/min; not on dialysis) and controls (eGFR = 90
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mL/min) matched by age, sex, BMI. The actual mean eGFRCG values at baseline were 23.5 mL/min

and 97.2 mL/min in respective groups.

The EVG AUC.,, Cmax, and Cy,, were lower (by 25%, 33% and 31%, respectively) in subjects with
severe renal impairment vs. controls. However, EVG exposure in controls on Day 7 was substantially
higher than in previous clinical studies with EVG/co at these doses and exposures in subjects with
severe renal impairment were higher than usually observed in normal controls. The EVG mean (SD) %
free fraction on Day 7 was 1.42 (0.17) in renally impaired subjects and 1.16 (0.16) in controls.

Table 11. Statistical Analysis of EVG Pharmacokinetic Parameters on Day 7 Between Severely Renaly
Impaired and Normal Subjects in study GS-US-183-0124 (EVG PK Analysis Set).

Geometric Least-Squares Mean

Test Reference
Severe Renal Tmpairment | Normal Renal Function | Geometric Least-Squares
EVG ¢GFRce < 30 mL/min ¢GFRce 2 90 mL/min Means Ratio (%)
PK Parameter N=13 N=11) (90% CI)
AUC, (ng*h/mL) 25316.69 33530.63 75.50 (61.82, 90.73)

Cones (ng/mlL)

2154.03 320046

67.30 (54.78, 82.68)

Ci (ng/mL)

491.26 711.29

69.07(51.82,92.06)

Impaired hepatic function

GS-US-183-0133 evaluated EVG/co 150/150 mg once daily/ios, 19 days in the fed state in subjects with
moderate hepatic impairment (CPT B; actual scores 7-9) gnitiealthy controls matched by age, sex,

BMI. Mean creatinine clearance was 98.7 ml/min and=241.6.8 ml/min in respective groups.

The steady-state AUCy,,, Ciau and Cpax Of EVG Weren35%, 80% and 41% higher, respectively, in
subjects with moderate hepatic impairmenti it was,proposed that the increase in C,,5 with moderate
hepatic impairment may have reflected higiteriaral bioavailability. The mean (SD) % free fraction EVG
was 1.15 (0.14) in the control group ant,1%27 (0.23) in the CPT B group, indicating the lack of effect of
hepatic impairment on EVG protein ainding.

Table 12. Mean (%CV) EVG/i{ Fo.lowing EVG/co or STB in Healthy and HIV-1 Infected Subjects

EVG PK Parameter

Suhicct Population AUC., Cmax Ciau
Study No. (N) (ngeh/mL) (ng/mL) (ng/mL)
GS-US-183-0133 Moderate Hepatic 29,800 (41) 2820 (34) 741 (65)
Impaired Subjects
(N=10)
Matched Healthy 21,300 (28) 1950 (30) 370 (44)
Control Subjects
N\ (N=10)
GS.L19:236-0110 Healthy Subjects 22,500 (27) 1920 (24) 508 (41)
v (N = 36)
(S-US-236-0102, HIV-1 Infected 23,000 (33) 1730 (23) 451 (58)
(3S-US-236-0103, Subjects (N = 419)
and GS-US-236-
01042

Population PK analyses: All the STB-treated subjects in GS-US-236-0103 and GS-US-236-0104 and all the
STB-treated subjects who participated in the PK sub-study in GS-US-236-0102 were included.
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Other intrinsic factors

In the population PK analysis for EVG/r age, gender, race, health status (HIV-infected vs. healthy),
body weight, BMI, RCMIN, eGFR, formulation, background treatment and HBV and/or HCV co-infection
were not found to have significant effects on any of the model parameters.

There are no data in children or the elderly with the exception of the PK data from GS-US-183-0152 in
which EVG 85 mg or 150 mg was administered in the fed state to HIV-1 infected subjects aged 12-17
years taking a Pl/r-containing background regimen.

The initial PK study involved dosing for 10 days with EVG 85 mg (ATV/r or LPV/r) or 150 mg (other
protocol-specified Pls). Mean EVG AUC,,, and C,.x Were slightly higher and mean Cy,, significaatiy
higher with 85 mg vs. 150 mg EVG, consistent with data from adults.

Adolescents showed slightly higher exposures vs. HIV-infected adults. Comparisons forsadalescents vs.
healthy adults for the 150 mg dose showed that the AUC,,, ratio was 93.43 % [75.34,%1.15.14]. The 85
mg dose in adolescents also gave modestly higher AUC,,, and Cax Vs. adult data. Thewnean Cy,, in
adolescents was 7- to 13-fold above the in-vitro protein binding-adjusted 1C95%43.n.g/mL). Consistent
with data from adult studies, M4 was a minor metabolite with low exposures r¢lailve to EVG. M1 levels
were BLLQ.

Pharmacokinetic interaction studies

Drug-drug interactions

In vitro

EVG showed no detectable inhibition of human hepatic microsomal CYP1A2, CYP2A6, CYP2C9,
CYP2C19, CYP2D6 or CYP2E1 activity. The IC%0 value for CYP3A4 (testosterone substrate) was 28.32
pg/mL (63.19 pmol/L), suggesting averak inhibition. For other isoforms the IC50 values were more than
30 pg/mL (67.0 pmol/L).

At clinically relevant concentrat ons EVG was considered to be a weak inducer of CYP3A. EVG did not
induce CYP1A2 but it had saas ability to induce CYP2C9 at 1 and 10 pg/mL.

The metabolism of EVG to kil in human liver microsomes in the presence of NADPH was decreased by
approximately 97% witin2 umol/L of ketoconazole. In human liver microsomes the IC50 values of
tested agents fermcoaversion of EVG to M1 were: amprenavir 1.1 ymol/L; indinavir sulfate 0.51 pmol/L;
ketoconazoledQ.299 umol/L; lopinavir 3.1 umol/L; nelfinavir 1.1 pmol/L, ritonavir 0.079 umol/L;
saquinavir(4.5¢pmol/L. For efavirenz, nevirapine and zidovudine the inhibition ratio was lower than
50% esernat 50 or 100 pmol/L.

Syitepri€nazole (CYP2C9 inhibitor) and quinidine (CYP2D6 inhibitor) showed no inhibitory effect on EVG
metaolism.

EVG is a substrate for and weak inhibitor of human P-gp/MDR1 but there was no evidence of saturation
of intestinal efflux transport. Co-administration with inhibitors or inducers of MDR1 is not expected to
affect EVG plasma levels.

EVG was not predicted to affect the absorption of P-gp substrates. The reference theoretical intestinal
concentration for EVG was 10 x 150 mg/250 mL (13.4 mM) but the ICsq of EVG for inhibition of Pgp
was > 30 puM.
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The absorption phases of EVG and RTV will overlap. Since Pgp will be inhibited by RTV, the presence of
EVG is unlikely to result in additional inhibition of any clinical relevance.

EVG is a substrate for and a weak inhibitor of human OATP1B1 (40% inhibition at 2 uM) and human
OATP1B3 (IC50 0.44 pM). Since the OATP-independent permeability of EVG is so high it is not likely to
be affected by pharmacogenetic variability or by inhibitors of these transporters. Inhibition of OATP by
EVG was assessed in the DDI study with rosuvastatin.

Formation of M4 was extensively inhibited by atazanavir (ATV), a selective UGT1A1l inhibitor in vitro.
This was investigated in the clinical DDIs with ketoconazole (inhibitor of CYP3A and UGT1A1), ATV/r,
and LPV/r (both of which inhibit UGT1A1).

Chelating of EVG via pharmacophore binding can occur with high concentrations of divalent a.d
trivalent cations, as found in some antacid preparations.

In vivo

HIV protease inhibitors

Atazanavir

In GS-US-183-0108 co-administration of 300/100 mg ATV/r with EVG 200 mg once daily in the fed
state for 14 days was associated with lower plasma expésu:es o ATV vs. ATV/r alone and the ATV T2
decreased from 17.75 h to 12.65 h.

Table 13. Statistical Comparisons of PK Parame era,for Atazanavir Between Treatments (PK Analysis
Set).

Geometric Lea t-5q1 ares
Meins Geometric
- — Least-Squares 90% CI

Test versus Reference Comparison

of Atazanavir Plasma PK Parameters T Reference’ Mean Ratio (%)
(Airan) (Mean)
(S-9137 + Atazanavir/r vs. Atazanavir/r
a
Co (ng/mL) 523273 6206.36 8431 78.19,90.92
AUCy (ngrh/mL) 47.672.02 60,188.71 7920 73.57,85.27
Ciy (ng/ml) 863.95 1319.17 63.49 59.08, 72.60

Plasma concenviations of RTV when administered with ATV or with ATV + EVG tended to be higher
than the viluestobserved after administration of EVG/r.

Compared to EVG/r given alone, the EVG AUC.,,, Cmax and C,, were significantly increased (—~2-fold
AUCy,aiid Cphax; —3-fold Cy,,) on co-administration of EVG 200 mg with ATV/r. Since an additional
2fitct’of ATV on RTV inhibition of the CYP3A4-mediated metabolism of EVG was unlikely, the increase
N £VG plasma levels was ascribed to inhibition of UGT1A1 by ATV.
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Table 14. Statistical Comparisons of PK Parameters for GS-9137 Between Treatments (PK Analysis
Set)

Geometric Least-Squares . .

Test versus Reference Comparison Means L Geor;letllc‘ 00% CT
f GS5-9137 Plasma PK Parameters’ b b east-squares ot

o o o Test Reference” | Mean Ratio (%)

(Mean) (Mean)
GS-9137 + Atazanavir/r vs. G8-9137/r

Copx (ng/mL) 549535 2971.72 18492 168.52,202.92
AUC,,, (ng*h/mL) 57497.82 28821.05 199.50 184.58. 215.62
Ciap (ng/mL) 1461.21 507.69 287.81 253.26, 327.08

GS-9137/r= 200 mg of GS-9137 + 100 mg of ritonavir. once-daily; atazanavir’t = 300 mg of atazanavir + 100 mg of
ritonavir. once-daily. CI = confidence interval

a N =33 per treatment with the exception of C,y, in Reference Treatment when N = 32: the pharmacokinetic analysis set
excludes subjects who did not have evaluable pharmacokinetic profiles for the treatment pair.

b Test Treatment = GS-9137 + atazanavir'r. Reference Treatment = GS-0137/1. each treatment given for 14 days

There was a marginal increase in plasma levels of the glucuronide metabolite M4 oir cc-aaministration,
which was less than proportional than the increase in EVG exposure.

GS-US-183-0106 compared EVG/r 150/100 mg with EVG 85 mg plus ATV/r 3001.0U mg and with
ATV/r alone, all given once daily for 10 days. The comparisons of EVG C,,4 ant=AUC,, indicated that
85 mg EVG + ATV/r would provide similar AUCy,, and Cax VS. 150/102-mg EVG/r and a slightly higher
Ctau-

Table 15. Statistical Comparisons of PK Parameters for EVG Eztweeli Treatments (PK analysis Set)

Geometric Least-Squares
Means Teometric

Test versus Reference Comparison Test® Reference’ | Lea t-Squares
of G5-9137 Plasma PK Parameters”® (Mean) (Mean Mavan Ratio (%) 90% CI
85 mg GS-9137 + Atazanavir/r vs. 150/100 mg GS-9137r

Copay (ng/mL) 1367.24 I 150537 90.91 81.38, 101.57

AUCy, (ng*h/ml) 1864007 W 304 64 107.16 93,09, 120.76

Cop (ng/mL) 4701 | 34373 138.08 11830, 161.16

AUC,, and C,ox of the glucuroriids metabolite M4 were lower on co-administration of 85 mg EVG with
ATV/r (GMRs 68% and 56%0,yrespectively, vs. EVG/RTV alone), which resulted in a lower mean M4:EVG
ratio (3.7% vs. 6.0%0). Thiggvas consistent with study 0108 in which the ratios were 3.5% for EVG +
ATV/r and 5.7% wizipEViG/r alone.

The ATV Cex,dAUC,, and Cy,, were somewhat lower when ATV/r was co-administered with 85 mg EVG
(lower bour4 welew 80 and entire 90% CI below 1.0 for AUC,, and Cy,,) vs. ATV/r alone.

Tabl¢ 1¢, " Statistical Comparisons of PK Parameters for Atazanavir Between Treatments (PK Analysis
Se)
Geometn:{Leait-Square& Geometric
- eans Least-Squares
Test versus Reference Comparison Test! Reference’ Mean Ratio
of Atazanavir Plasma PK Parameters® (Mean) (Mean) (%a) 90% CI
8% mg G5-9137 + Atazanavir/r vs. Atazanavir/r
Cor: (ng/mL) 439438 5066.21 96.62 86.58, 107.82
AUCy (ng*h/'ml) 4472094 50211.66 89.06 79.98, 99.18
Com (ng/mL) 836.41 1008.60 8293 72,14, 9532
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ATV increased plasma exposures to RTV regardless of EVG but the RTV AUC,, and C,,, were slightly
lower after co-administration with 85 mg EVG vs. ATV/r alone.

GS-US-183-0147 compared EVG/r 300/100 mg once daily with EVG 300 mg plus ATV 400 mg once
daily over 10 days. Oral midazolam 5 mg was administered on Day 10. EVG C,,.x and AUC were slightly
lower when it was given with RTV rather than with ATV but trough values were comparable. Plasma
exposures to the glucuronide metabolite M4 were —~37% lower with EVG/r + ATV vs. EVG/r alone with
respective M4: EVG ratios of 2.7% and 4.4%.

Lopinavir

GS-US-183-0116 compared EVG/r 125/100 mg once daily, EVG 125 mg once daily plus LI V/17400/100
mg twice daily and LPV/r at this regimen alone over 14 days. Co-administration with*,/*Vviix gave
significant increases in EVG and M4 AUC,,,, Cnax and Cy,, compared to EVG/r but thigyratios of plasma
M4 to EVG with both treatments were < 10% (AUC,, and C,,).

Table 17. Statistical Comparisons of PK Parameters for EVG between Trgatmerits (PK Analysis Set)

Geometric Least-Squares Geometric
Means Least-Square

Test versus Reference Comparison Test® Reference’ Mean R
of GS-9137 Plasma PK Parameters” {Mean) {(Mean) (%) | 90% CI
(5-9137 + Lopinavir/r vs. GS-9137/r

C o (ng/mL) 27417 1806.9 ‘ $1.74 128.76, 178.82

AUCy (ngeh/ml) 31,6939 18.112.4 L 174.98 149,67, 204.57

Coa (ng*h/mL) g708 316 238.06 180.95, 313.18

G5-9137r =115 mg of G5-9137 + 100 mg of ntonavir once daily; »Xsmavirt = 400 mg of lopmavir ~100 mg of ntonavir

twice daily; CL. confidence mterval

a2 N=14/treatment. Subjects 9. 11,15, 19, and 21 did notdateva 1able PK for a treatment pair and were excluded from
the PE analysis set and summary statistics.

b Test Treatment = GS-9137 + lopmavirT, Referepe. Tredintent = G5-9137r; each treatment given for 14 consecutive
days

Table 18. Statistical Compa'isons of PK Parameters for M4 between Treatments (PK Analysis Set)

Geometric Least-Squares .
Geometric
Means ,
Least-Squares

Test versus Reference ( oplp wrison Test” Reference” Mean Ratio
of M4 Plasma PK Palum 0" f_\lean] (_\[enu) (%) 90% CI
G5-9137 + Loningynly vs. G5-2137/r

C oy (g/mil) 2107 1219 172.91 141.93 210.65

AUZnNag¥a'ml) 24023 1186.0 210.14 176.61, 230.03

Ty (pn'ml ) 20.1 276 32693 24939 42859

GG T =125 mg of GS-9137 + 100 mg of ritonavir once daily; lopmavir't = 200 mg of lopinavir +100 mg of ritonavir

tigice daily; CL. confidence interval

a N = l4/treatment with the exception of C,,,; Test Treatment n = 12; Reference reatment n = 10; Subjects 9, 11, 15, 19,
and 21 did not have evaluable PK for a treatment pair and were excluded from the PK analysis set and summary
statistics.

b Test Treatment = GS-9137 + lopmavir', Reference Treatment = GS-9137/1, each treatment given for 14 consecutive
days

LPV AUC,, and C,, were unaltered in the presence of EVG. There was only a marginal decrease in
Ciau While T4/, increased from 12.8 h to 17.9 h without an effect on AUC.
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Table 19. Statistical Comparisons of PK Parameters for Lopinavir Between Treatments (PK Analysis
Set)

Geametric Least-Squares
Means § .
Geometric

Test versus Reference Comparison Test® Reference” Least-Sguares
of Lopinavir Plasma PK Parameters” (Mean) (Mean) Mean Ratio (%) 90% CI
GS-9137 + Lopinavir/r vs. GS-9137/r

Cpax (ng/mlL) 16,2755 16.,405.6 99.21 8799 11185

AUCy, (ngrh/ml) 145.661.1 150,844.0 96.56 85.32.109.29

Cpp (ngsh/ml) 96258 10,4238 9234 78.73,108.32

GS-9137/1= 125 mg of G5-9137 + 100 mg of ritonavir once daily; lopinavir't = 400 mg of lopinavir + 100 mg of ntonavir
once daily: CL confidence interval

a  N=13/treatment. Subjects 9, 11, 15, 19, and 21 did not have evaluable PK for a treatment pair and were excluded from
the PK analysis set and summary statistics.

b Test Treatment = GS-9137 + lopinavir/r, Reference Treatment = lopinavir/t, each treatment given for 14 consecutive
days

Table 20. Statistical Comparisons of PK Parameters for Ritonavir Between Tiezyments (Group 2 PK
Analysis Set)

Geometric Least-Sguares Geometric |
Means Least- {
N . Squales ||
Test versus Reference Comparison Test Reference MermRuss
of Ritonavir Plasma PK Parameters® (Meamn) (Mean) (%) | 90% CI
Lopmawvir/t + GS-9137 vs. lopinavit/r
C,,.. (ng/mL) 14833 13057 113.60 86.89. 148 52
AUC,,, (ng*h/mL) 76450 7498 102.62 8699 121.06
Cpy (ng/mL) 262.4 2200 88.34 74.39, 104.90

GS-9137 = 125 mg once daily; lopinavir/t = 400 mg of lopinavir JC100 mg Of ritonavir twice daily; CI, confidence interval
a  N=13/lopinavir/t + GS-9137 vs. lopinavir/r treatment

b Test Treatment = G5-9137 + lopinavir't, Reference Tazalgent = lopinavir't, each treatment given for 14 consecutive
days

Tipranavir

GS-US-183-110 compared-EV&/r 200/100 mg once daily with EVG 200 mg once daily plus TPV/r
(500/200 mg) twice daily,»ea’h for 14 days.

The addition of TP/ twice daily gave a reduction in EVG AUC and Cy,, compared to EVG/r alone. In
contrast, M4 exigastzas (Chax, AUCy, and Cyy) were higher by 32.8%, 32.5% and 49.2%,
respectively vwwhea EVG was given with TPV/r vs. EVG/r alone.

Tables21 3\ Statistical comparisons of Pharmacokinetic Parameters for EVG Between Treatments (PK
Analyais Het).

Geometric Least-Squares
Means Geometric

Test versus Reference Comparison Test® Reference” Least-Squares
of G5-9137 Plasma PK Parameters” (Mean) (Mean) Mean Ratio (%) 90% C1
G5-9137 + Tipranavir/r vs. GS-9137/r

Cpnax (ng/mL) 30841 2809.3 106.0 804, 125.7

AUCy, (ngsh/mL) 25,835.3 27.062.2 924 T8.7,108.4

Cia (ngeh/mL) 462.4 5117 904 6.8, 116.9
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Co-administration did not produce any significant changes in TPV C,,.x and AUC based on ratios and
90% CI but means were numerically lower in the presence of EVG. Mean Cy,, was also lower. Addition
of EVG had no effect on RTV AUC vs. TPV/r while C,,ox and C,, were slightly higher.

Table 22. Statistical Comparisons of Pharmacokinetic Parameters for Tipranavir Between Treatments
(PK Analysis Set)

Geometric Least-Squares
Means Geometric

Test versus Reference Comparison Test? Reference® Least-Sgquares
of Tipranavir Plasma PK Parameters® (Mean) (Mean) Mean Ratio (%0) 90% CI
G5-9137 + Tipranavir/r vs. G5-9137/r

Ciux (ng/mL) 79,439.0 86,759.5 91.6 83.8, 100.1

AUC,, (ngsh/mL) 584,651.5 657,751.4 88.9 80.0,98.8

Cian (ngeh/mL) 27,141.3 30,5446 88.9 77.4,102.0

a N = 26/treatment; the pharmacokinetic analysis set excludes Subjects 4, 14, 15, 16, 19, 25, 26, and 33 because they did
not have evaluable pharmacokinetic profiles for the treatment pair.

b Test Treatment = GS-9137 + tipranavir/r, Reference Treatment = tipranavir/r, each treatment given for 14 consecutive
days

GS-9137/r = 200 mg of G5-9137 + 100 mg of ritonavir, once-daily; tipranavir't = 500 mg of tipranavir + 200 mg of
ritonavir, twice-daily, CI = confidence interval

Darunavir

GS-US-183-0120 compared EVG/r 125/100 mg once daily and DPRV/r 600/100 mg twice daily with EVG
125 mg once daily plus DRV/r (600/100 mg) twice dailyRE"/G C ,,ax and AUC were slightly higher when
given with DRV/r vs. EVG/r alone but the upper bound of tive 90% CI fell within 125% while that for
the Cyy, ratio was 131.4%. M4 levels were also high{:r i) the presence of DRV/r but were still < 10% of
those of EVG. The greater effect of DRV on M4 cdmpared to EVG was proposed to reflect inhibition of
M4 biliary elimination by DRV.

Table 23. Statistical Comparisons of PK\Parameters for EVG Between Treatments (PK Analysis Set)

‘ Ceonztric Least-Squares
Means Geometric Least-

Test versus Reference Comparison Test® Reference® Sguares Mean
of G5-9137 Plasma PK Parameters” ‘ (Mean) (Mean) Ratio (%) 90% CI
GS-9137 + Darunavir/r vs. GS-Y1370

Cprax (ng/ml) 2150.80 1905.23 112.89 102.65, 12415

AUC,,, (ng*h/mL) 21426.63 19511.96 109.81 99.09, 121.69

Cpy (ng/mL) 452.82 38372 118.01 106.01, 131.37

GS-9137/r= 15 mg of G5-9137 + 100 mg of ritonavir, once-daily; darunavir/r = 600 mg of darunavir + 100 mg of

ritonavir. tyicydail, . CI = confidence interval

a  Thephatgacokinetic analysis set includes 21 subjects for each treatment.

b Tst Tr:itment = GS-9137 + darunavir’t, Reference Treatment = G5-9137/r, each treatment given for 14 consecutive
~ays

LR v=exposures were lower when EVG was co-administered vs. DRV/RTV alone with 90% CI around the
vatios for C,a and AUC within limits of 80 — 125 % but not including 100%. C,, was 17% lower when
EVG was added, with 90% CI 74 - 93%. The comparison of RTV C,,,x and AUC indicated lower
exposures when EVG was added vs. DRV/RTV alone, with lower bounds of 90% CI all below 80%.

Fosamprenavir

GS-US-183-0123 compared EVG/r 125/100 mg once daily and FPV/r 700/100 mg twice daily with EVG
125 mg once daily plus FPV/r 700/100 mg twice daily. The comparison of EVG PK parameters indicated
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no additional effect of FPV on PK EVG vs. EVG/r and no effect on M4. There was also no appreciable
effect of co-administration with EVG 125 mg on PK amprenavir (APV). Addition of EVG to FPV/r
resulted in a slightly lower RTV Cpax (90% CI 75, 107%) but comparable AUC and C,,,, indicating no
appreciable effect of EVG.

Other types of antiretroviral agents

Co-administration of zidovudine (ZDV) 300 mg twice daily with EVG/r 200/100 mg had no appreciable
effect on PK of ZDV, on zidovudine glucuronide formation or on EVG and RTV plasma levels.

Neither didanosine (ddl) 400 mg nor stavudine (d4T) 40 mg affected PK of EVG (given as EVG/r
200/100 mg) except that Cy,, was 24% higher on co-administration with d4T. Plasma exposu.e to ddl
was slightly lower (=15% reduction in AUC and C,,, and lower bound of 90% CI below 8(1%) on co-
administration with EVG/r but the ddl median T., values were 1.64 vs. 1.77 h. The a=1 AWC;,s and
AUC ot Were slightly higher with EVG/r but 90% CI fell within 80, 125.

Etravirine (ETV 200 mg once daily) did not affect PK EVG (given as EVG/r 150/300w1g once daily)
although plasma exposures to EVG were slightly higher. The RTV AUC and C,/ ware slightly lower on
co-administration but only for C,, did the 90% CI fall outside 80 - 125% interval (64, 78). EVG/r did
not affect PK of ETV.

Abacavir (ABC) 600 mg did not affect PK EVG (given as EVG/r 200.£10.ymg once daily). Co-
administration with EVG/r did not affect ABC.

Tenofovir/emtricitabine co-administration with EVG/r 50/30&.rg had no effect on PK of EVG, FTC or
TFV.

Maraviroc (MVC) 150 mg twice daily did not affegc nK'ZVG (given as EVG/r 150/100 mg once daily).
RTV was also essentially unaffected. Co-administration with EVG/r resulted in 2-4-fold increases in
MVC Cax, AUC and Cy,, due to CYP3A4 ane»P-an inhibition by RTV. The recommended dose of
maraviroc in the absence of a potent CYR35A izihibitor is 300 mg twice daily.

Table 24. Statistical Comparisons of |'K Parameters for Maraviroc Between Treatments (PK Analysis
Set, study GS-US-183-0118)

Geometric Least-Sguares Geometric o
Test versus Reference Comparisox Means Least-Sguares . 90%
¢ Maravirac Pl PK P . M Rati Confidence
of Maravirac Plasma ayameters Test® Reference® , e:n;; atio Interval
(Mean) (Mean) (%)
Maraviroc + GS-91G6 /i vislhlaravirac Alone
Cox (ng/mL} §85.50 412.16 214.84 171.43, 269.26
AU, (hgeh/l) 2653.40 027.68 286.03 232.93,351.23
Cariug/L) 76.01 17.96 423.33 347.21,516.13
Mamauiig, 250 mg twice daily when administered alone or with GS5-9137/r; G5-9137/r, 150 mg of G5-9137 + 100 mg of

1 topvis once daily
4 “wl'= 11 per treatment; the pharmacokinetic analysis set excludes subjects who did not have evaluable pharmacokinetic
profiles for the treatment pair.

b Test Treatment, maraviroc + GS-9137/r; Reference Treatment, maraviroc alone; each treatment given for 10 days

Other medicinal products

Co-administration of EVG/r 50/100 mg with magnesium/aluminium-containing antacid was associated
with marked reductions (ratios ~ 50 — 60%) in C,,,x and AUC EVG.
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Table 25. Statistical Comparisons of PK Parameters for EVG with and without co-administration of
antacid (PK Analysis Set, study GS-US-183-0103)

Geometric Least-Squares
Means Geometric

Test versus Reference Comparison Test Reference Least-Squares
of Plasma PK Parameters® (Mean) (Mean) Mean Ratio (%) 920% CI
Antacid + GS-9137/r vs.GS-9137/1

Coax (ng/mL) 664.1 1250.6 531 46.8, 602

Cian (ng/mL) 184 4 311.8 59.1 52.0,672

AUC,,, (ngeh/mL) 85615 15.550.7 55.1 504,602

This was further investigated by comparing administration of EVG/r 50/100 mg alone and aft::r tuod
once daily with groups that received Mg/Al-containing antacid 2 or 4 h before and after dgsing. EVG/r
was also given as 50/100 2 h after 40 mg omeprazole for 5 days. On dosing EVG/r wit!i o,4™1 interval
before/after antacid and at 2 h after a daily dose of omeprazole there was no significanyeffect on EVG
exposures. Dosing with a 2 h interval before or after 20 mL antacid gave lower EVGaxposures with
90% CI around ratios that did not span zero. The highest RTV exposures occurrad when EVG/r was
given 2 or 4 h before antacid and the lowest when it given with omeprazole. Hawever, for each
comparison with EVG/r alone the 90% CI fell within limits of 80 — 125%,and spanned 100 except for
omeprazole (which almost spanned 100).

Rifabutin dosed at 150 mg every other day did not affect EVG expcasies vs. EVG/r 300/100 mg once
daily alone. RTV plasma levels were elevated in the presenca.owrifabutin (e.g. AUC ratio 124.5% [90%
Cl 109 — 142%]). The rifabutin C,,5x and Cy,, at 24 h poat iifabutin 300 mg once daily alone and at 48
h post rifabutin co-administered with EVG/r were comparabie. Median T., increased from 10.43 h to
24.4 h following co-administration. The estimate deiivec from 2 x AUCq_,4 for rifabutin alone was
comparable to AUCq_4g during co-administrations'ln wontrast, 25-O-desacetyl rifabutin AUCy_45, Cmax
and Cyy, increased 9.5-, 5.4- and 19.4-fold,sespectively, on co-administration. The total
antimycobacterial activity (calculated fron totai*concentration in uM for rifabutin plus 25-O-desacetyl
rifabutin) was increased by 50% during co-&dministration.

Co-administration of EVG/r 150/1C) nya once daily with ketoconazole (KTZ) 200 mg twice daily gave
KTZ PK values that were compdraw'e with those reported during co-administration with DRV/r. RTV
exposures increased on co-at mnhwstration with KTZ (e.g. AUC ratio 162% [90% CIl 143, 1849%]). KTZ
resulted in increases in E\'G plasma concentrations, especially for AUC and Cy,,. The EVG T1/2 were
comparable (11.8 h vis. 12.¢, h with KTZ) but clearance (CL/F) and CL/F/kg showed reductions by
about one third in #neyoresence of KTZ.

Table 26. Stiatidtical Comparisons of EVG PK Parameters after Administration of EVG/r Alone or EVG/r
Plus Ketochnazcie (PK Analysis Set)

Geometric Least-squares c .
Means eometric .
- Least-squares 90%
Tesoersus Reference Comparison Test® Reference” Meansz Ratio Confidence
Pi Parameter (Mean) (Mean) (%) Interval
Elvitegravir/r + Ketoconazole versus Elvitegravir/r
Cpa (ng/mL) 2260.2 1926.3 1173 103.8,132.6
AUCy (ngh/mL) 32286.0 21766.3 1483 1362, 161.6
Co (ng/mL) 8048 4829 166.7 1482, 1875

There was also a modest increase in M4 (GS-9200) plasma levels when KTZ was added to EVG/r.
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In the same study, co-administration of MDZ (5 mg PO) with EVG/r resulted in markedly increased
MDZ exposures and there was a further but more modest increase in AUC;,; and C,s: when KTZ was
added. Co-administration with EVG/r resulted in significant decreases in 1’-OH MDZ exposure but there
were increases on addition of KTZ.

EVG boosted with COBI

Co-administration of DRV 800 mg with EVG 150 mg and COBI 150 mg for 10 days resulted in DRV
mean C,, (1045.7 ng/mL) that was lower than observed in other studies in which DRV 800 mg daily
was co-administered with COBI 150 mg (1332.7 ng/mL) or RTV 100 mg (1866.7 ng/mL) without/E\/%.
Also, the EVG Cpax (2091 ng/mL), AUCy,, (18,067 ng.h/mL) and C,, (242 ng/mL) were slightiyower
than observed in another study with EVG/r 125/100 mg alone or EVG 125 mg plus DRV/r £89/300 mg
twice daily.

Co-administration of EVG/co 150/150 mg with omeprazole (20 mg) or famotidine £40,my) over 7 days
showed no effect on PK of EVG (or COBI) when each was given 12 h after EVG/cy. When omeprazole
was given 2 h before EVG/co the plasma levels of EVG increased slightly with!99%4 CI for C,,ox and Cy,,
that exceeded 125% but the AUC ratio was 110 [102, 119]. Co-administrgtion of EVG/co 150/150 mg
with famotidine 40 mg once daily showed no discernible effects on PK ZvG!

Co-administration of EVG/co 150/150 mg with ROS 10 mg showeq ncGpettect on PK EVG. The ROS Cax
and AUC were greater (89% and 38%, respectively) when givei wiui EVG/co but the overall
concentration-time profile and T¥2 were comparable vs. ROS a'lone.

Co-administration of EVG/co 85/150 mg with ATV 300 mg did not affect the EVG AUC,, while C,,x was
lower (— 15%) and C,, was higher vs. EVG/co 150//15Cymg alone. The ATV AUC,,, was lower (10-
12%) when given with EVG/co vs. ATV/r. Cax Was % 21-24% lower and Cy,, was — 20-35% lower
although it was above the DHHS target (14Q ng/ny,) in all subjects.

Co-administration of EVG/co 150/150 mg(with rifabutin 150 mg every other day did not affect the EVG
Cmax but the AUC,, was — 20% lower,anc,C,, markedly (— 63%) lower with an associated shorter T%%
vs. EVG/co alone. COBI exposuresveresubstantially lower only at 18 and 24 h following co-
administration with rifabutin ang=arivassociated shorter T1/2. The AUCqa,, Cmax and Cyy, rifabutin were
comparable between the EVG/co, & rifabutin 150 mg dose and 300 mg given alone. The median T2
was 11.7 h when rifabutin’was‘given alone but was 28.6 h following concomitant administration. Co-
administration with EVG/ccyrésulted in large increases in AUCq,,, Cmax and Cy,, of 25-0-
desacetylrifabutin vey ritabutin alone.

GS-US-216-0175 wvaiuated methadone PK in HIV-1 uninfected subjects on a stable dose following
once-daily co-administration of EVG/co and methadone vs. methadone alone. R-methadone (active
enantiome:) ahd S-methadone exposures were unchanged on co-administration with EVG/co vs.

methzianesalone. The 90% Cls were within 80% to 125% with the exception of R-methadone Cy,,

(127,5290).
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Table 27. GS-US-216-0125: Methadone Pharmacokinetics

PK Parameter

Test Mean
(26CV)

Reference
Mean (26CV)

GLSM Ratio
(%0)

90%06
Confidence
Interval

R-Methadone: EVG/co + Methadone (Test) vs Methadone (Reference), (N

11)

AUC o (ng=h/mL) 6211.6 (43.7) | 5547.6 (21.3) 106.98 (96.06, 119.16)
Cmax (NG/ML) 336.9 (46.4) | 316.4 (21.4) 101.41 (90.75, 113.32)
Ceau (NG/ML) 234.0 (55.7) | 196.6 (25.0) 110.00 (94.84, 127.59)

S-Methadone: EVG/co + Methadone (Test) vs Methadone (Reference), (N

11)

AUC o (ng=h/mL) 7542.1 (56.1) | 7036.3 (39.8) 100.17 (89.38,142:20)
Cmax (NG/ML) 452.4 (51.9) | 445.8 (35.1) 95.92 (86702,%06.23)
Ceau (NG/ML) 260.0 (71.0) | 229.8 (49.5) 102.19 {09'24,117.01)

Studies with Stribild

One DDI study was conducted with STB and an oral contraceptive contaii.ing norgestimate and ethinyl

oestradiol (0.025 mg). Co-administration was for 9 days in subjects a_ }¢est in the second dosing cycle

and resulted in increases in norelgestromin AUC,,,, Cnax and Cy,, hutidecreases in ethinyl oestradiol

(EE) AUC,,, and C,,- EVG and COBI levels were in the expecteld varige;, Serum progesterone remained

unchanged while FSH decreased to a similar extent and LH gitawead a larger decrease on co-

administration.

Table 28. GS-US-236-0106: Statistical Comparisana,of Norelgestromin Pharmacokinetic Parameters

(NGMN PK Analysis Set)

Geometric Least-squares Meals Geometric
Least-sguares
NGM/EE | NGM/EE +EVG/URQBLUFTC/TDF | Means Ratios 2%
NGMNPE Reference Te! (Test/Reference) | Confidence
Parameter N=15) (f1%) () Intervals
AUC. (21513,
(h-pg/mL) 2108451 47642.83 23596 23734
(243.06,
Cia (pg/mL) 407 .64 L 1326 57 266.57 292.35)
(199.74,
Conae (pg/mL}) 2 1N 4420.00 20798 216.57)

NGM/EE = Ortho Tn-Gyele! Lo

MNGMEE + EV@CORLF LG TDFE = Ortho Tn-Cyclen Lo plus 2 fixed-dose combination tablet contaimng EVG 150 mg,
COBI 150 mg, FTN2 00z, and TDF 300 mg.

Cobicistaf (C0 BI) 19 tue new genenc name for &5-9350.

Mote: Lhe stislend model included treatment as a fixed effect and subject as a random affect.

Assessment report
EMA/701401/2013

Page 46/97



Table 29. GS-US-236-0106: Statistical Comparisons of Ethinyl Estradiol Pharmacokinetic Parameters
(EE PK Analysis Set)

Geometric Least-squares Means Geometric
Least-squares
) NGMEE NGM/EE + EVG/COBLFTC/TDF Means Ratios 9‘9%
EEFK Reference Test (Test/Reference) | Confidence
Parameter N=15) N=15) (%) Intervals
AUC,., (69.41,
(hpgml) 1002.29 731.44 7497 80.98)
(5188,
Cie (pg/mlL) 17 1227 56.48 61.49)
(83.54,
Coe (pg/mL) 101.24 05.25 04.09 103.50)

NGMEE = Ortho Tri-Cyclen Lo

NGMEE + EVG/COBLFTC/TDF = Ortho Tri-Cyelen Lo plus a FDC tablet contaming EVG 150 mg, COBI 150 mg,
FTC 200 mg, and TDF 300 mg

Cobicastat (COBI) 15 the new genenc name for G5-9350.

Mote: The statistical model included treatment as a fixed effect and subject as a random effect.

2.4.3. Pharmacodynamics

Mechanism of action

EVG specifically inhibits HIV-1 integrase strand-transfer activitt arnd tie integration of viral DNA into
host cell chromosomal DNA in cell culture.

Primary pharmacology

EVG inhibited DNA strand-transfer with an IC50 value of 8.8 nM. It inhibited laboratory strains and
various clinical isolates of HIV-1 with an EGZ0%f 0.38 nM (range, 0.02 to 1.3 nM) in human PBMCs.
Activity was shown against multiple subtvpas/of HIV-1 and against HIV-2.

The EC95 value in the presence of /12A &id AAG was 100 nM (44.8 ng/mL) in HIV-1 infected human
PBMC cultures, representing an,/8&-ia!d loss in antiviral activity.

In-vitro ARV combination studlies showed additive to synergistic interactions with the NRTIs FTC and
TFV (as well as others tetted), with NNRTIs (EFV, nevirapine and etravirine) and with a range of Pls.
In-vitro assays with 17420, RAL and maraviroc also demonstrated additive to synergistic interactions.

In-vitro, EVG selact¢d/for 3 primary resistance mutations in HIV-1 integrase - T661/A/K, E92Q/G or
Q148R. These vanferred 15-, 36- and 109-fold reduced susceptibility, respectively.

Additipiial 'zecondary IN mutations selected by EVG were H51Y, F121Y, S147G, S153Y, E157Q and
R263K- " Thuse mutations further decreased susceptibility to EVG when they occurred in addition to T661
or,Z8z«4nutations.

Eh/tegravir did not inhibit replication of HBV or HCV in vitro.

There were no measurable changes in the content of mtDNA and therefore the potential for
mitochondrial toxicity is considered low.

In MT-2 cells the M4 and M1 metabolites showed HIV-1 antiviral activity that was 6.7- and 9.3-fold
lower than EVG. However, M4 and M1 selected for EVG-associated resistance mutations.

The EVG dose-escalation studies of selection of resistance-associated mutations were of different
methodologies. However, they indicated that T661 could be selected by passage 7 whereas E92Q
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emerged at passage 30. Using the viral breakthrough method Viruses with IN resistance mutations
were observed at EVG concentrations corresponding to 10-fold the EC50 (T661/T) and 40- and 80-fold
the EC50 (Q148R). Viruses with emergent IN resistance mutations were also observed for RAL at
concentrations corresponding to 5-fold the EC50 (N155H) and 40-fold the EC50 (Q148K).

In GS-US-183-0101 EVG monotherapy at 200, 400 or 800 mg twice daily, at 800 mg once daily or 50
mg + RTV 100 mg once daily for 10 days significantly reduced HIV-1 RNA levels vs. placebo but
maximal and comparable mean/median changes were observed with 400 or 800 mg twice daily and 50
mg + RTV 100 mg once daily.

Figure 4. Mean Change in HIV-1 RNA Through Day 21
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EVG Cy values fitted well to a simple E, . {maxirium PD effect) model with an EC50 value at
14.4 ng/mL and an E,«x of 2.32 log10 copies/in2 reduction from baseline.

Figure 5. Pharmacokinetic/Pharmaoaajywamic Dose-Response Relationship for EVG
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The estimated inhibitory quotients (IQ; calculated as the observed mean C,,, divided by the protein
binding-adjusted in-vitro IC50 of 7.17 ng/mL) were 5.9, 6.7 and 18.8 at 400 mg twice daily, 800 mg
twice daily and 50 mg + RTV once daily, respectively. EVG trough concentrations at these doses
exceeded the protein binding-adjusted in vitro 1C95 (45 ng/mL; 100 nM) for the entire dosing interval.
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In the Phase 3 study GS-US-183-0145 EVG (85 or 150 mg) was compared with twice-daily raltegravir
(RAL), each administered with a fully active P1/r in the OBR. A pure virological failure (PVF) analysis
showed virological response rates ~65% in both treatment groups at Week 48. Exploratory PK/PD
evaluations indicated that virological response spanned the observed PVF-based efficacy for all 3
guantile-based analyses (i.e. quartiles, quintiles or octiles of EVG Cyougn for 85 mg and 150 mg doses).
Lower response rates were observed in the lowest quantile that may reflect the influence of
observations below the LLQ.

Table 30. GS-US-183-0145: Summary for EVG Trough Concentration and Pure Virologic Response (af;
Week 48 (HIV-1 RNA < 50 copies/mL) by EVG Cy,, Quartile Subgroups for EVG 85-mg and 150-niy
Doses (PK/PD Analysis Set).

EVG Ciy Quartile

Q1 | Q2 Q32 Q4
EVG 85 mg
Median EVG Ciy Within Quartile (ng/dL) 1242 316.2 482.7 866.8
Pure Virologic Response, n/N (%) 13/26 (37.7%) | 21/26 (80.8%) | 19/26 (73.1%4) | 18/26 (69.2%)
EVG 150 mg :
Median EVG Cpyy Within Quartile (ng/dL) 288 2438 368.0 7004 -
Pure Virclogic Response, /N (%4) 21741 (51.2%) | 29/41(70.7%) | 32/41 (78.0%) | 31/02 (F5,8%%)

Secondary pharmacology

The TQT study GS-US-183-0128 evaluated the effects of EVG/RTV 125/100 and 250/100 mg on QTc.
Moxifloxacin showed the expected positive control effecywith a difference in QTcF vs. placebo that was
generally between 5 and 10 ms and with an uppé€r imic of the 90% CI > 10 ms at multiple time points.
For the QTcF change from baseline in Part 2,of thesstudy the upper limits of the 2-sided 90% CI for the
difference in LSMs (EVG/r vs. placebo) wereraing< 10 ms. Actual differences in LSMs were < 5 ms at all
time points for both EVG/r groups. Consistant results were obtained from similar analyses conducted
for QTcB, QTcl and QTcN. The cateuarival analyses were unremarkable. The linear correlations
between QTcF, QTcB, QTcN and Oicl eénd plasma concentrations of EVG and GS-9200 were very weak.

2.4.4. Discussion ginrgiinical pharmacology

The oral bioavailability'af EVG when administered alone was estimated to be low (< 25%) and
increased in a less't!ia v dose-proportional manner. Multiple dosing with unboosted EVG showed auto-
induction of'mttabulism.

The efféectHf fhod on the final formulation was not studied. However, based on the food effect studies
using 2arlyyformulation of EVG or QUAD STR, in all subsequent studies EVG was administered with
foed

vhesiarge increase in EVG exposure on co-administration with a single dose of RTV 100 mg was
sttributed to improved oral bioavailability due to decreased first pass metabolism and to reduced
systemic clearance. On multiple dosing of EVG/RTV there were further increases in EVG plasma
exposures, including C,,, with a greater than predicted steady-state AUC. Plasma RTV concentrations
were higher after multiple dosing with non-linear PK on dosing to steady state, most likely due to its
time-dependent, mechanism-based inhibition of CYP3A. These observations underline the importance
of conducting the DDI studies with EVG and RTV at steady-state.
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Plasma concentrations of M1 were below LLQ with RTV 100 mg doses. Concentrations of M4 increased
with RTV dose in a non-linear fashion with a ratio M4:EVG maintained < 10%, suggesting that RTV did
not affect M4 formation.

The cross-study comparison following multiple-dose administration of EVG/RTV 150/100 mg in healthy
(GS-US-183-0140) and HIV-1 infected subjects (GS-US-183-0145) indicated comparable mean
exposures based on Cax, Ciay and AUC.

The results in subjects with renal impairment are difficult to interpret given the overall higher
exposures in this study vs. other in healthy subjects. Despite the limitations of the study, less than &%
of EVG is excreted in urine and the free EVG fraction remained just over 1% in patients with severe
renal impairment. Therefore, it is supported that no dose adjustment is needed.

Taking into account the mean (%CV) EVG exposure parameters AUC;,,, Cmax, and Cy,, acloss studies
GS-US-183-0133 and GS-US-236-0110 as well as the population PK analyses derived,irom wtne STB
Phase 2 and 3 studies (GS-US-236-0102, 0103 and 0104) the higher EVG AUC obseiyedsin subjects
with moderate hepatic impairment is not considered to merit dose adjustment takinghinto account also
the available safety data with EVG.

RTV, ATV and EVG share a common pathway for systemic clearance — prinarily CYP3A-mediated
oxidation. ATV, which is known to inhibit RTV clearance, resulted in hijkes RTV exposure regardless of
whether or not EVG was also given. Addition of EVG to ATV/r had $orige negative effect on RTV plasma
levels vs. ATV/r alone. It appeared that not only did ATV inhibit"1arivation of M4 via its effect on
UGT1A1 but also it inhibited elimination of M4. It seems that4\is a substrate for MRP2 and it was
proposed that decreased M4 elimination could reflect altexed MRP2-mediated biliary clearance since
RTV is known to inhibit this transporter and ATV may.2also be an inhibitor (since other Pls have this
effect).

EVG inhibits OATP1B1 and OATP1B3 but the IC50%alues (IC50 2.2 pM and 0.44 uM, respectively)
exceed unbound plasma EVG (free fractions=»—%1%, mean C.x 4.45 UM) so that a strong inhibitory
effect on OATP1B1 and OATP1B3 was nat uxp2cted.

Co-administration of 200 mg EVG wida ~7V/r increased the EVG exposures vs. EVG/r 200/100 mg
given alone most likely becausesef ¢'&7 inhibition by ATV. Dose adjustment to EVG 85 mg when co-
administered with ATV/r was@iner. at matching EVG plasma levels observed with RTV-boosted EVG
150 mg and providing expGiras corresponding to antiviral activity with mean Cy,, values (overall and
by EVG dose) that exceed th< protein binding adjusted 1C95 (by —8 to 9-fold).

Co-administration Of/ATV/r + EVG 200 mg gave lower ATV and RTV plasma levels vs. ATV/r alone (all
90% CI below Z0Q).“On co-administration with 85 mg EVG there were also lower ATV and RTV plasma
levels (90% C% tar AUC and Cy,, entirely < 100) vs. ATV/r alone. In contrast to the apparent effect of
EVG on"RTY/ wen given with ATV, there was no depression of plasma RTV when EVG was added to
LPV/rg#2Viir or FPV/r and only a very slight depression with DRV/r vs. each of these PI/r combinations
giyen alehe. The explanation of the observed effect of EVG on ATV/r remains unclear. Nevertheless, in
ligitt of the actual ATV plasma levels observed and the effects of other drugs on ATV plasma levels, as
veil as the efficacy data, the PK findings were not considered to preclude co-administration of ATV/r
300/100 mg once daily with EVG 85 mg. For example, ATV exposures were similar to therapeutically
effective concentrations reported in the literature and in the prescribing information for ATV/r.
Additionally, mean ATV trough concentrations in subjects receiving ATV/r plus EVG 85 mg were
substantially above (—36 to 62-fold) the protein-binding adjusted ICqy for wild type HIV-1 (14 ng/mL).

EVG 125 mg did not have a notable effect on plasma LPV or RTV vs. LPV/r alone but co-administration
with LPV/r increased the EVG AUC by 75% compared to EVG/r alone. A reduced dose of 85 mg EVG
was selected through PK simulation and was estimated to provide high trough concentrations and an
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equivalent AUC to EVG/r 150/100 mg. The adequacy of EVG exposures for HIV-1 infected subjects
receiving EVG 85 mg (with ATV/r [n = 15] or LPV/r [n = 10]) vs. EVG 150 mg (with other PI1/r) was
assessed in the intensive PK sub-studies in GS-US-183-0145 (adults) and GS-US-183-0152
(adolescents). The steady-state mean EVG AUC,,, and C,.x were comparable following administration
of 85 mg EVG vs. 150 mg EVG when each was given with the specified PI/r combinations. The EVG Cyy,
(Cirougn) Was higher with the 85 mg dose vs. the 150 mg dose. Further assessment of the adequacy of
EVG exposures to support antiviral efficacy was based on population PK modelling after co-
administration of EVG 85 mg with LPV/r in GS-US-183-0145. The mean EVG Cy,, values were 7.6-fold
above the protein binding-adjusted ICg5. Finally, the efficacy of EVG 85 mg with LPV/r was
documented in GS-US-183-0145 (see the results presented according to EVG dose and specific Ri/r)

GS-US-183-0120 indicated lower Cy,, DRV in the presence of EVG vs. DRV/r alone and 90% Tl fGr Chax
and AUC that did not span 100. However, the largest subset of patients in the efficacy stuly i=ceived
EVG with twice daily DRV/r with response rates at least as good as those achieved witli tivis regimen in
the RAL group. On this basis, co-administration of EVG with twice daily DRV/RTV carabesaccepted. It is
important to note that the data cannot support use of EVG with once daily DRV/#80:%/100 mg.

GS-US-183-0123 suggested no important effect of FPV/r on EVG (90% CI for the VG AUC ratio fell
just below 100%) and addition of EVG did not affect plasma levels of amjrenavir or RTV. On this basis
co-administration can be accepted.

In GS-US-183-0110 EVG 200 mg once daily and TPV/r 500/200_m tviice daily gave a lower EVG AUC
and Cyy, VS. EVG/r alone and lower TPV Cy,, Vvs. TPV/r alone. Fhouiatitin PK modelling taking into
account PK data obtained on co-administration of EVG 150(mgwith TPV/r in GS-US-183-0145
indicated that the mean EVG C,,, values were 6.3-fold aboye the protein binding-adjusted ICgs5. For
TPV the lower bound for the Cy,, comparison was < /3095 but the TPV trough concentrations with both
treatments were > 330-fold above the ICqyy for HIVR1 56 ng/mL). Nevertheless, there were too few
subjects that received EVG with TPV/r in the Phasg, 3 study to provide support based on efficacy data
(3/6 in the EVG group failed) and no TPV P! Gata were obtained. There remains concern that this
combination may not be appropriate and iuis/ 1ot recommended in the SmPC.

The available data indicate that plasina ZVG concentrations may increase when co-administered with a
P1/r and with an agent that inhikits W2T1A1/3 (which may be the PI). In particular, co-administration
of EVG with ATV/r or LPV/r inCruas2d EVG plasma levels vs. EVG/r alone, which was ascribed to UGT
inhibition by the PI in the Giasance of near maximal inhibition of CYP3A by RTV. Addition of KTZ (a
strong inhibitor of C¥P3A4t4 EVG/r provided only a small increment in isoenzyme inhibition vs. RTV
based on the effectssornco-administered MDZ. Taking into account the MDZ data from this study, a
maximum increase in -VG AUC of approximately 25% was anticipated due to additional CYP3A
inhibition by KiZ. Flowever, the actual increase in EVG AUC was ~ 48% when given with RTV and KTZ
and the torar inerement was ascribed mainly to the additional effect of inhibition of UGT1A1l by KTZ.

Sincesamewd has been established for EVG dose reduction when it is given with RTV and an agent that
inkisie L'GT (hence 85 mg is given with ATV/r and LPV/r), the effects of giving EVG with any of the
nryoosed PI/r combinations plus another drug that is a strong inhibitor of UGT1A1/3 should be
cavefully considered. The potential net affect could be expected to depend on which PI/r is being co-
administered with EVG. Co-administration of EVG with medicines that inhibit UGT seems rather less of
a concern if the PI/r has already achieved near maximal UGT inhibition. In contrast, addition of a
strong UGT inhibitor to 150 mg EVG plus DRV/r, TPV/r or FPV/r might increase EVG plasma levels by at
least the same extent as ATV or LPV.

Studies have been conducted on possible interactions between EVG and other medicinal products, and
the results have been reflected in the SmPC.
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The in-vitro activity of EVG has been adequately investigated and is clearly demonstrated.

There is incomplete cross-resistance between EVG and RAL. For example, viruses carrying only T661
remain susceptible to RAL whereas viruses carrying N155H and/or Q148K show resistance to RAL and
EVG. The results of the in-vitro studies suggest that the genetic barrier to resistance of EVG is
relatively low, as is that of RAL.

The applicant concluded that 85 mg and 150 mg EVG doses, administered with the selected RTV-
boosted Pls, provided EVG exposures corresponding to the plateau of the dose-response relationship
and were associated with antiviral efficacy. Nevertheless, it has to be noted that the PK/PD analysis
presented based on GS-US-183-0145 and using EVG 85 or 150 mg depending on the Pl are diffiguit,to
interpret due to the various regimens and Pls that were allowed and the recognised contributioiyof
boosted Pls to overall efficacy.

The TQT study with up to EVG/RTV 250/100 mg delivered supra-therapeutic exposura$ campared to
anticipated plasma levels achieved with 150 mg EVG in the presence of RTV and did wouisuggest
clinically important effects on QTc.

2.4.5. Conclusions on clinical pharmacology

EVG is clearly active against HIV in vitro.

The PK interactions with Pls/r proposed for coadministration ard ¢ther/medicines likely to be
administered in combination have been studied appropriateiy.‘However, since EVG is to be co-
administered with a PI/r, due to the PK properties of EVGUtseli and the various PI/r regimens that may
be administered with EVG, the ability to assess and predict the total risk of possible interactions is
limited.

EVG has been evaluated in PK studies with RRV/R ¥V or LPV/RTV only given twice daily. In addition, the
few data available from study 0145 strongiy point against using EVG with once daily DRV/RTV. Off-
label use of EVG with these regimens wcylldstherefore constitute a major concern and corresponding
warning against use of elvitegravir witinotner Pls or dosing frequencies than those explicitly
recommended has been included._iryth:: SmPC.

2.5. Clinical efficagy

Data to support thesftizacy of EVG when co-administered with an RTV-boosted Pl and the EVG doses
proposed for use witn /ndividual Pls were generated in:

. DDI studies with EVG plus RTV-boosted Pls (DRV, LPV, ATV, FPV, TPV; see section on PK)
. Thy, siagrt-term EVG monotherapy study in HIV-infected subjects GS-US-183-0101 (see section
on D)

> A Phase 2 study with an open-label follow-up phase (GS-US-183-0105 and 0130, see Dose
Response studies and supportive studies).

. A single pivotal Phase 3 study GS-US-183-0145 (data reported to Week 96).

. Supportive data for EVG boosted with COBI in combination with TDF/FTC from the Phase 2/3
studies with QUAD STR, which are not discussed in this Assessment Report®.

! for more information, see CHMP Assessment Report / European Public Assessment Report for Stribild
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2.5.1. Dose response studies

The 150 mg QD dose of EVG was selected by the Applicant based on results from study GS-US-183-
0101 (see section on PD), supported by results from Phase 2 study GS-US-183-0105 (see below), and
a Phase 1 biopharmaceutics/formulation study (GS-US-183-0140). Drug-drug interaction studies on
EVG with RTV-boosted Pls were conducted to identify whether dose adjustment of EVG was required
(see section on PK).

Study GS-US-183-0105

This was a randomised, partially blinded, multicentre study to assess non-inferiority of EVG/RIV, vs

CPI/RTV when administered with an OBR. Treatment-experienced subjects with plasma HIV-1"RNA

levels = 1,000 copies/mL with documented presence of at least one of the protease gene ‘nutations
(as defined by the IAS—USA 2005 Guidelines) were eligible to enter the study.

Subjects were initially randomised to once-daily EVG/RTV 20/100, 50/100 or 125/189 mg or to an
investigator-selected RTV-boosted Pl, each administered with OBR.

The 20/100 mg group was discontinued due to lower than expected respsnses by Week 8 and subjects
switched to 125/100 mg. Due to this and other protocol amendments/e ¢. allowance of using DRV or
TPV was added by amendment) the virological data are difficult togiieerpiet, especially after Week 16.
The Week 24 responses in those who then switched to open labe!, 1257700 mg were comparable with
those who started the study on this dose. Maintaining viral suopression was strongly dependent on at
least one fully active agent in the OBR and there was a 1qaikec effect of co-administering EVG/r with
first use of T-20. Subjects with evidence of virological failure developed known INSTI resistance
mutations; the most common was E92Q.

2.5.2. Main study (GS-US-183-0145)

Methods

This Phase 3, double-blind, dguble-dummy, multicentre, randomized, active-controlled study was a
merger of two Phase 3 stusaieg, (0144 and 0145) that were consolidated by protocol amendment due to
slow enrolment. The studyyreport containing data out to Week 96 was included in this dossier.
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Figure 6. Outline of study design for study 183-0145

Blinded Treatment Phase (96 weeks)
(n=350)
EVG 150 or 85 mg QD
Fully active PI/r
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«Any CD4 cell count 31 Agent® EVG

Placebo EVG QD
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a. Stratification by screening HIV-1 RNA (£ vs. > 100,000 copies/mL) and the 3rd agent (NRTI vs other classes)
b.  3rd Agent: NRTI, ETR, MVC, T-20 (If M184V/I, may add 3TC, or FTC)

Study Participants

Eligible subjects were to have no prior treatment with an integ'asuy,inkinitor and:

. Plasma HIV-1 RNA = 1000 copies/mL assessed using.the COBAS Amplicor HIV-1 Monitor
Ultrasensitive Test (Version 1.5; range 50 — 100,000%:0pies/mL).

. A stable ARV regimen for at least 30 days priownte screening and baseline.

. A screening HIV-1 genotype report that shovwed documented resistance (IAS-USA definitions) OR
at least 6 months exposure to = 2 giassez’of ARVs. In this regard, it has to be noted that the
CSR stated: Subjects may have had virus resistant to 1 class and at least 6 months experience
prior to screening with a secoiid wlass OR virus resistant to 2 classes OR at least 6 months
experience with = 2 classes QR Jsirus resistant to and/or at least 6 months experience with > 3
classes.

At screening, the proteas¢/reyerse transcriptase (PR/RT) genotype and phenotype were determined
using PhenoSense G (Mon&gram Biosciences, South San Francisco, CA). Integrase resistance testing
was also performeg Ly r'onogram Biosciences. Repeat testing was performed for viruses obtained in
cases of primarny=failiw»e or rebound.

Those commzietng’ at least 96 weeks blinded treatment were eligible for the post-Week 96 extension.

Ongoirp 0% perceived need for therapy with any of a lengthy list of potentially interacting medications
precltdec study participation.

Treatments

Prior to the Baseline/Day 1 visit and pre-randomisation, the investigator selected each subject’s OBR
based on ARV drug history and viral resistance profile. The Pl had to be predicted to be fully active
against the individual’s virus based on phenotyping. Randomisation was to treatment with EVG (see
doses below) or RAL 400 mg twice daily. Within the EVG group subjects were dosed according to the
selected RTV-boosted PI as follows:
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Table 31. GS-US-183-0145: Total Daily Dose of Elvitegravir, Boosted PI, and Ritonavir

Elvitegravir + Protease Inhibitor Dosing (Total Daily Dose) Ritonavir Dosing (Total Daily Dose)

Elvitegravir 85 mg once daily + 100 mg once daily {100 mg)
atazanavir 300 mg once daily (300 mg)

Elvitegravir 150 mg once daily + 100 mg twice daily (200 mg)
darunavir 600 mg twice daily (1200 mgjb

Elvitegravir 150 mg once daily + 100 mg twice daily (200 mg)
fosamprenavir 700 mg twice daily (1400 mg)

Elvitegravir 85 mg once daily + Not applicable”
lopinavirs® 400/100 mg twice daily (800/200 mg)

Elvitegravir 150 mg once daily + 200 mg twice daily (400 mg)
tipranavir 300 mg twice daily (1000 mg)

a  Since lopinavir is coformulated with ritenavir, no additional ritonavir doses were required.

b Dammavir 800 mg once daily boosted with 100 mg ritonavir once daily was permitted if approved by applicable
regulatory autheoritiss.

Study drug was to be administered in a blinded fashion up to at least Week 96 and theiiaeydnd Week
96 until the unblinding visit.

Except for Spain, in which the second agent was to be fully active, the second_ agant/in the OBR may or
may not have been fully active and could have been one nucleoside or nuclectide ‘RT inhibitor,
etravirine, maraviroc or T-20. Use of any other integrase inhibitor, an NMRTI (due to unknown PK
interactions) or FDCs (Atripla or Trizivir) was not allowed. If the M184v//>”’ RV mutation was present on
the screening genotype report and an NRTI was used as the second ageric, then either FTC or 3TC
could be added as a third agent in the OBR and appropriate FDZg vware allowed.

In case of suboptimal virological response (< 1 log10 redugtion and = 50 copies/mL at Week 8)
subjects were managed according to the following algorittim;=ivhich allowed continuation of the
assigned integrase inhibitor with a revised OBR if nogiiitaegrase resistance was detected.

Figure 7. GS-US-183-0145: Suboptimal Virologig,Response Schema-Blinded Phase

30-Dav F/U
OL Extension

Screening Treatment Pernc d

Baseline/Day 1 Weel 2 Week 17 Week 16°

| v !

el g G T
S1e - iei - alyziz?
from baseline p zenotypic/phenotypic analy=is
r
|; o
7 | Confirmed +
’ suboptimal
9, virologic responze” I If no integrase resistance
Unconfirmed % ! detected, continus
suboptimz’ I randomized integraze
virvelogi: | inhibitor = reconfizured
responss ¥ - - mi BR!
e n HIV-1 genotype'phenotype 1
curreut -1
I_ rezim n*

Remain on study

If integraze resistance
detected, switch to
reconfizgured regimen
without integrase
inhibitor®

In case of virological rebound (drop to < 50 copies/mL followed by confirmed rebound to = 400
copies/mL or > 1 log10 increase in HIV-1 RNA from nadir) subjects were managed according to the
following algorithm, which allowed continuation of the assigned integrase inhibitor with a revised OBR
if no integrase resistance was detected.
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Figure 8. GS-US-183-0145: Virologic Rebound Schema — Blinded Phase
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Objectives

The primary objective was to assess non-infericiity of a regimen containing RTV-boosted EVG versus
RAL, each administered with OBR in HIV-4 iwiected, ARV-experienced adult subjects based on
percentages achieving and maintaimiag #vV-1 RNA < 50 copies/mL through Week 48.

Outcomes/endpoints

The primary efficacyqendpuinl was the percentage of subjects with HIV-1 RNA < 50 copies/mL at Week
48, as defined by tha, T3,0OVR (time to loss of virologic response) algorithm.

Secondary efficacy: ewdpoints were as follows:

e The pefcenwage of subjects with HIV-1 RNA < 50 copies/mL and < 400 copies/mL at Weeks 48 and
96y, ag, tefined by the snapshot analysis algorithm

e ~Tha achievement and maintenance of confirmed HIV-1 RNA < 50 copies/mL through Week 96, as
defined by TLOVR

The achievement and maintenance of confirmed HIV-1 RNA < 400 copies/mL through Weeks 48
and 96, as defined by TLOVR

e The time to pure virologic failure (PVF) with HIV-1 RNA cut-off at 50 copies/mL up to Weeks 48
and 96

e The time to PVF with HIV-1 RNA cut-off at 400 copies/mL up to Weeks 48 and 96

e The change from baseline in log10 HIV-1 RNA (copies/mL) at Weeks 48 and 96
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e The change from baseline in CD4 cell count at Weeks 48 and 96

Sample size

A sample size of 700 subjects was planned to provide at least 85% power to establish non-inferiority of
EVG vs. RAL for Week 48 virological response rates (< 50 copies/mL). The pre-defined non-inferiority
margin was -10%, assuming both treatments would give a response rate of 0.74. All efficacy analyses
were stratified by baseline HIV-1 RNA level (</> 100,000 copies/mL) and class of the second agent
(NRTI vs. other classes).

Randomisation

Randomisation was by IVRS or IWRS in a 1:1 ratio and was stratified by:
e Geographic areas US and Puerto Rico vs. Others (Australia, Canada, Europe ard Wexico)
e Screening HIV-1 RNA level (< 100,000 copies/mL vs. > 100,000 copies/n)

e Class of the second agent in the BR (NRTI vs. other classes)

Blinding (masking)

Blinding was preserved during the conduct of the study and acuess'to unblinded data was limited to
designated parties. The IDMC reviewed progress, efficaCy end ¢ afety throughout study conduct but
there were no formal stopping rules applied. Analyses of Waek 12 and Week 48 data were conducted
and the IDMC recommended that the study should continue with extension of the double-blind period
to 96 weeks, as requested by the FDA.

Statistical methods

The Intent-to-Treat Analysis Set corniised all treated subjects except for site 4390 (see section on
Conduct of the study). This was the,orinary analysis set for efficacy analyses. The Per Protocol
Analysis Set comprised all ITT: ¢ubji:cts with no major protocol violation. The PP analysis set was used
for analyses of virological sutcomes at week 48 (at < 400 and < 50 copies/mL) in the FDA TLOVR and
snapshot algorithms

The non-inferioritysevaluation of proportions that achieved HIV-1 RNA < 50 copies/mL at Week 48
(FDA-defined TI,.8VF)was the pre-specified primary comparison. The primary analysis was initially
conducted ustagithe interim Week 48 data but was re-evaluated using the interim Week 96 data.

TLOVR wasiaralysed using the Kaplan-Meier method, stratified by baseline HIV-1 RNA level (100,000
copiels/niy, vs >100,000 copies/mL) and the class of the second agent (NRTI vs other classes).

The'virological responses at the < 50 and < 400 copies/mL levels were analysed applying the Missing
=Zailure (M = F) and Missing = Excluded (M = E) methods.

Subjects who met the following criteria were classified as pure virological responders (PVRS):
e Had achieved confirmed suppression (< 50 copies/mL) on or prior to the Week 48 visit

e Did not have a confirmed rebound (= 50 copies/mL) after a confirmed suppression
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Subjects who did not achieve a PVF were assumed to have failed on Day 1. The relationship between
PVF and discontinuation of study drug (DC) by Week 48 and 96 was investigated by classifying
subjects according to PVR, PVF or DC alone or PVF + DC. Time to PVF was also analysed.

Results

Participant flow

The interim Week 96 CSR includes all CRF data captured up to 31 October 2011 when the last sukjec:
completed 96 weeks of assigned study therapy and all laboratory data up to 1 December 2011

Figure 9. Subject disposition through week 96 in study 183-0145
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¥
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I
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(n=208) (n=146) (n=150) L _-(n =208)
Discontinuing Study Drug (n¢) Discontin‘uing Stud) Dru: (n)

Patient non-compliance 39 Patient non-CO:I.Tw 34
Withdrew consent 30 Lost to follow-up N 31

Lost to follow-up 29 Lack of £ificcny 21

Lack of efficacy 17 Withgrevicor sent 17
Adverse event 11 ?';seivent 15
Protocol violation 11 ?rou, 20l violation 14
Investigator discretion 5 Death 9
Pregnancy 3 Ir;vestigator discretion 8

Death 1 Pregnancy 1

Recruitment

The study enrolled subjects,an161 study sites including 86 in the US and 49 in the EU. Up to the data
cut-off more than 40% o1 sub jects in each treatment group had discontinued, the most common
reasons being non-adriarence to the protocol and LTFU.

Conduct of"thy, study

After gtudlyinitiation the protocol (dated 29 April 2008) was amended 5 times. The most important
changes{nciuded:

o . /Ainendment 1, dated 30 July 2008. Added Asia as a region for sites and Mexico as a participating
country in North America. Added the criteria regarding the M184V/lI RT mutation.

¢ Amendment 2, dated 18 February 2009. Unified GS-US-183-0144 and GS-US-183-0145. Added
several secondary efficacy endpoints.

¢ Amendment 3, dated 05 August 2009. Changed the HIV-1 RNA reference assay from COBAS
TagMan 1.0 to the Amplicor Assay.

¢ Amendment 4, dated 06 July 2010. Added the optional 144-week open-label extension.
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¢ Amendment 5, dated 04 February 2011. At the request from the FDA, the blinded part of the study
was extended to 96 weeks.

There were 533 important protocol deviations reported for 320 subjects. Most (203/320) had a single

important deviation and the majority concerned missing 2 or more consecutive days of study drug.

Subjects enrolled at site 4390 (3 EVG and 7 RAL) were excluded from the ITT and the PP efficacy
analyses due to important protocol deviations identified at that site by the Sponsor.

In the original CSR subjects who discontinued study drug due to lack of efficacy were incorrectly
classified within the TLOVR outcomes under ‘Drug Discontinuation due to Other Reasons’ instead of
under ‘Virologic Failure.” The Sponsor corrected this with an amendment to the CSR (dated 30 JamGay
2012). The changes in efficacy results are shown in tables on treatment outcomes by TLOVR®naiysis.

Baseline data

The majority of subjects were white males with median age 45 years and homosaxu!. The following

pertains to the ITT population in the Week 96 dataset.

Table 32. Subject demographics in study GS-US-183-0145 (ITT Analys's, Set)

EVG RAL Total
Characteristic (N=351) (N=351) (N=702) atal e’
Age (Years)
N 351 351 700 N, % 0036
Mean (SD) 44(9.0) 45(92) 25 ()
Median 44 45 N
Q1,Q3 38,50 40, 51 39,50
Min, Max 20,78 19,74 _-'j 19,78
Sex |
Male 292 (832%) | 284(805%) | 576(821%) 043
Female 59 ( 16.5%) 0L19.1%) | 126(17.9%)
Race al
White 211 (60.1%)s | 0226, 644%) | 437(623%) 0.61
Black or African Amenican 125 (35.6%) . 113(32.2%) 238(33.9%)
Asian 9 ( ko) 5(14%) 14( 2.0%)
Amernican Indian or Alaska Native 2( @_ 3(09%) 5(07%)
Native Hawaiian or Other Pacific Islander U 0 1(01%)
Other 3(139%) 1( 1.1%) 7( 1.0%)
Ethmicity =
Hispanic or Latino __ 79 (22.5%) 73 (20.8%) 152 (21.7%) 0.86
Not Hispanic or Latimo 271 (77.2%) 277(78.9%) 548 ( 78.1%)
Not Reported 1( 0.3%) 10 0.3%) 20 03%)

About one auariershad > 100,000 copies/ml at baseline with mean/median ~ 4.3 log10 copies/ml.

Most subjeCts hiad HIV-1 subtype B (94%) while 22 had subtype A, 8 had G and 6 had C. The

remairing, /“iad other subtypes or recombinant forms of subtype B.

Basgliinasmutational resistance data are presented in the section on Resistance Analysis.

Ca-Infection with HBV occurred in 4.2% but 14% were co-infected with HCV.

In addition to EVG or RAL > 80% had at least two ARVs predicted to be active (GSS and/or PSS)
against their virus in their initial OBR (taken for at least 28 days after baseline), assuming sensitivity
for subjects previously naive to maraviroc or T-20.
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Table 33. Baseline characteristics in study GS-US-183-0145 (ITT Analysis Set)

EVG RAL Total
Characteristic (N=351) (N=351) (N=702) p-value®
Baseline CD4 (cells/mm™)
N 340 341 621 083
Mean (SD) 2503020444y | 2640020792 | 261.7 (206.05)
Median 227.0 2150 2220
Q1,03 100.0, 3710 111.0,381.0 106.0,379.0
Min, Max 2.0,1374.0 1.0, 1497.0 1.0, 1457.0
HIV Stams
Asymptomatic 170 ( 48.4%) 168 (47.9%) 338 (48.1%) (.99
Symptomatic HIV Infections 51(14.3%) 34 (15.4%) 105 15.0%)
AIDS 126 ( 35.9%) 125 ( 35.6%) 251 ( 35.8%)
Unknown 4 1.1%) 4 1.1%) B 1.1%)
HIV Risk Factors®
Heterosexual Sex 126 (33.7%) 37 (35.8%) 263 (34.7%)
Homoszexual Sex 208 ( 35.6%) 182 (47 3%) 390 ( 51.5%)
IV Drug Use 23( 6.1%) 26( 65.8%) 49 ( 6.5%)
Vertical Transmussion 0 20 035%) 2 03%)
Oither 5 1.3%) 6 1.6%) 11 ¢ 1.53%) 4
Transfusion 4( 1.1%) 14 3.7%) 18 { 2.4%)
Unknown B 2.1%) 16 ( 4.2%) 24 32%) N
Baseline Genetypic Sensitivity Score Category® raavy)
0 4 1.1%) 1{ 0.3%) 3 0.7%) D608,
1 00 14.3%) F30(15.1%) 103 ( 14.7%)
2 284( B1.1%) 201 ( 82.9%) 575 ( B2.0%)
3 12 ( 3.4%) 6 1.7%) 13 ( 2.6%) gmp N
Baseline Phenotypic Sensitivity Score
Category” |
1 5( 1.4%) 40 1.1%) 041
1.5 23 ( 6.6%) 280 B.0%)
2 306 ( 87.4%) 306 (B7.4%) ;
25 2( 0.6%) 1{ 0.3%) 0 4%
3 14 ¢ 4.0%) 10 2.98%; (0 3.4%)
35 0 1(03% N Ti(01%)

The majority of viruses had resistance to 2 or 3 ¢lagsea’of ARVs (436/702) and the majority of subjects
had taken agents in 2 or 3 ARV classes in the 6 manths prior to screening (649/702).

Table 34. GS-US-183-0145: Number ¢f Subiects by Baseline Resistance and by Number of ARV Drug
Classes Within 6 Months Prior to Sexeéning, (ITT Analysis Set)

ARV classes of agent Baselir_e__R ssistance to Any of the 3 ARV Classes (NRTI, NNRTI, and PD?
received within 6 months [Nofie One Two Three Total
prior to screening® (N 2220) (N = 146) (N = 304) (N = 132) (N = 702)
None o 0 1 0 1

One _|_ 17 21 B 52

Two a 12 125 275 112 624
Three A 3 4 7 11 25

a Fourymyttuaily exclusive groups of subjects were defined based on their baseline resistance: 1) Subjects

had no resistarize 0 all three classes of ARVs (NRTI, NNRTI, and PIl); 2) Subjects had resistance to one of the three
classes of ARVs; ) Subjects had resistance to two of the three classes of ARVs; 4) Subjects had resistance to all

three @lasseof/ARVs.

b Tous mutually exclusive groups of subjects were defined based on their ARVs within 6 months prior to
screering: 1) Subjects had not taken any of the three classes of ARVs (NRTI, NNRTI, and PI); 2) Subjects had
ta/er oy one of the three classes of ARVs; 3) Subjects had taken only two of the three classes of ARVs; 4)

Sulierts had taken all three classes of ARVs.

The most commonly used Pl was DRV while ~5% or less used either FPV or TPV and 69% used TDF.

Table 35. Background regimen in study GS-US-183-0145

Characteristic

EVG
(N=351)

RAL
(N=351)

Total
(N=702)

p-value’
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Type of PI m Backaround Regimen (Excluding

Ritonavir)™*
Damunavir 202 37.3%) 207 (58.8%) 400 ( 58.2%)
Kalstra 68 ( 19 4%) 68 (19.3%) 136 (19.3%)
Atazamavir 61 (17 4%) 31 (14 5%) 112 (159%)
Fosanprenavir 14( 4.0%) 19 5.4%) 33( 4.7%)
Tipranavir 6 1.7%) T(20%) 15 ( 1.8%)

Type of NRTI in Background Regimen®
Tenofovir DF 163 ( 46.0%) 171 (47.8%) 334 (46.9%)
Truvada 91 (25.7%) 67 (18.7% 158 (22.2%)
Lamivudine 11( 3.1%) 13( 3.6%) 24 ( 3.4%)
Abacavir 5{ 1.4%) 12 3.4%) 17 24%)
Epzicom 4{ 1.1%) 8(22%) 120 1.7%)
Combivir 6 1.7%) 5( 1.4%) 11 ( 1.3%)
Zidovudine 3( 0.8%) 6( 1.7%) 90 1.3%)
Didanosine 1{ 0.3%) 5( 1.4%) 6 0.8%)
Emincitabme 2 0.5%) 2 0.6%) 4 0.6%)

a2 P-values are estimated using a two-sided Cochran-Mantel-Haenszel test (categorical datz) and the Wilcoxon rank sum
test (contmuous data).

b Subject may select more than ene HIV-1 nisk factors; therefore, percentages may add to more than 100

¢ Baseline (BL) background regimen (BE) 13 defined as antiretrovirals {other than stady dmig) taken on or before Study
Day 28 from BL for a minimmm of 4 wks on/after BL. The G35 and PSS are calculated by summing up drag
susceptibility values (1=sensitive; 0. 5=parhally sensitive: O=resistance or reduced susceptibility) on all drugs in the By
EE. For subjects naive to T-20 (or maravirec). a score of 1 is assigned for T-20 (or maraviroc).

d  All subjects have one PI identified in the BE. except Subject 0883-3150. This subject took dammavir on Days 1-4 7fad
fosamprenavir on Days 6-11.

About 80% of subjects who received DRV/RTV were dosed twice daily #Small numbers in the ITT
analysis set received LPV/RTV or FPV/RTV once daily.

Numbers analysed

About 75% of the Week 96 dataset were eligible for the PFyopulation analysis.

Table 36. GS-US-183-0145: Analysis Sets (All £aridomized Set, Week 96 Dataset)

EVG RAL Total

Analysis Set” (N=boi) (N=363) (N=T724)

Subjects in the Safety Analysis Set’ 350 (0R1%)) 358 (98.6%) 712(98.3%)

Subjects in the ITT Analysis Set* 4 51_(“_? 2%) 351 (96.7%) 702 (97.0%)

Subjects in the Per Protocol Analysis Set’ 27074 8%) 268 ( 73.8%) 538 (74.3%)

Subjects in the GS-9137 PK Analysts Sef | 741 (94.5%) 0 341(47.1%)

Subjects in the GS-9137 PK Substudy, ’ 31( 8.6%) 0 31( 4.3%)

Analysis Set

Subjects in the GS-9200 PK Suléstiily 31( 8.6%) 0 31( 4.3%)

Analysis Set

Subjects m the GS-9202 17 Substiily 0 0 0

Analysis Set® 2.

Subjects in the RTV PI S1'bstudy Analysis 30( 8.3%) 0 30( 4.1%)

Set

Subjects in HOPKIPD Analysis Set 269 ( 74.5%) 0 269 (37.2%)

a Denemithawar for percentages is the number of subjects in the all randomized set within the treatment group.

b Safey andlysis set includes subjects randomized and treated with at least one dose of study drug.

c Inteiit-tc~treat (ITT) analysis set includes subjects randomized and treated with study drug and not enrolled at
Sife /:39u. Note that 10 subjects from Site 4390 were excluded from ITT analysis set due to critical and multiple
Arcionol violations.

d"er protocol exclusion criteria are only defined for subjects in the ITT analysis set; a subject can meet more than
“ne exclusion criteria.

e All GS-9202 concentrations were BLQ and none of PK parameters were estimable. This leads to O subject qualified
for GS-9202 PK substudy analysis set.

While 72% of all subjects had an adherence rate > 90% the rates were 78.3% for EVG and 65.3% for
RAL although percentages with >80 to < 90% adherence were 10.7% and 20.7%, respectively,
suggesting broadly comparable proportions with adherence < 80%.
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Outcomes and estimation

The results of the primary analysis of outcomes at Week 48 were identical when using the Week 48
and the Week 96 datasets (ITT, using TLOVR algorithm) and demonstrated non-inferiority for EVG vs.
RAL (95% CI -6%, 8.2%). While the rebound rate was lower in the EVG group the rate for primary
failure (never suppressed) was slightly higher for EVG vs. RAL.

Table 37. GS-US-183-0145: Treatment Outcomes at Week 48 for HIV-1 RNA Cut-off at 50 copies/mL,
TLOVR Analysis (ITT Analysis Set, Week 96 Dataset).

EVG vs. RAL
EVG RAL Prop Diff
Treatment Outcome (N=351) (IN=351) p-value® (95%% {ZIJh
Responder” 207 ( 59.0%) 203 ( 57.8%) 0.76 1.1% (-6.0% to
8.2%)
Virclogic Failure? S0l N ar s
T8 (22.2%) 81 (23.1%)
Febound 40 ( 11.4%) 56 16.0%)
MNever Suppressed through 27 ( 7.7%) 18 ( 3.1%a)
Week 48 -
Switched Background Regimen 3 0.9%) 3 0.9%)
Drug Discontinuation due to 8( 2.2%) 4 1.1%)
Lack of Efficacy 1L
Death” 2 06%) | 7(20% |
Dirug Discontinuation due to AEs® 6( 1.7%) | 12 3.4%}J |
Dirug Discontinuation due to Other S5 18805 52 {14 80 N\
Reasons? 58 ( 16.5%0) 48 (13770
Investigator's Discretion 1 0.3%) 2 5%
LackofEfficacy 2 30 e e
Lost to Follow-Up 17 ( 4.8%) 157, 5.4%)
Pregnancy 2 0.6%) . V]
Protocel Vielation 6 1.7%) & 1.7%)
Subject Non-Compliance 18 ( 50%0, 13 ¢ 3.7%)
Withdrew Consent L (NL0%%) B( 2.3%)

a  The p-value is estimatad from a 2-sided Cochi an-Iv. mtel-Haenszel test adjusted by baseline HIV-1 BMNA level and the
class of second agent. This is the superiopipn- el

b The difference m proportions and its 2375 CIs) setween randomized treafment groups are based on stratum-adjusted [by
baseline HIV-1 BNA level (= 100,000 or 170,000 copies/mL) and the class of second agent (INRTI or other classes)]
Mantel-Haenszel (MH) proportions an normal approxmmation.

¢ Responders include subjects wiyy ach 2ved and maintained confirmed HIV-1 ENA = 30 copies/mL through Week 48.

If there 13 more than cndy=vent at Jyefearliest time of failure, the order for classification 1s death, virologic failure,
dizcontinuation due to advirse evenand discontinaation due to other reasons.

The ITT TLOVK analysis at the cut-off < 50 copies/mL showed that the KM curves separated early. This
reflected thie suhjects that never achieved < 50 copies/mL who were assumed to have failed at Day 1
in the"analyeis. In contrast, subjects with rebound were counted as failing at the time when this
occured.\Total percentages with LOVR were comparable with Week 96 KM estimates of 52% for EVG
ardso5% for RAL. Median TLOVR was 617 days vs. 562 days (p = 0.86), respectively.
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Figure 10. GS-US-183-0145: Time to Loss of Virologic Response with HIV-1 RNA Cut-off at 50
Copies/mL (ITT Analysis Set, Week 96 Dataset)
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Event time for TLOVR responders was censored at the last HTV-1 RNA collection date. Event time for suhiedss who never
achieved a confirmed response was 1 (ie, assumed to have failed on Day 1). Event time forthe rf maini\g sabjects was
the earliest time to death, discontinuation of study dmg, first switch of background regimen, Jest yccup ence of
confirmed rebound (HIV-1 ENA = 50 copies/mL). or nonconfirmed rebound followed by premaipre discontinuation of

study drug.

The number of subjects listed below the x-axis 1s the number of subjects at risk per specif »d tim | point.

Non-inferiority for EVG vs. RAL at Week 48 for perceritages achieving < 50 copies/mL was also
demonstrated in the PP TLOVR analysis usingthe Week 96 dataset. Actual success rates were higher
vs. the ITT population but the difference katwz2en treatments and the 95% CI were almost identical.

Table 38. Treatment outcomes al wepk 48 for HIV-1 RNA cutoff at 50 copies/mL, TLOVR Analysis PP

Analysis Set
EVG
Vs,
BAL
EVG BAL
(N=270) (N=268) p-value Prop Diff (93% CI)
Besponder 201 ( 74.4%) 197 ( 73.3%) 0.77 1.1% (-6.2% to 8.4%)
Vircléyic Taliwst 58 ( 21.5%) 65 ( 24.3%)
Reysund 28 ( 10.4%) 47 { 17.5%)
Yew=r Suppressed through Week 48 27 { 10.0%) 17 ( 6.3%)
Switched Background Regimen 3 1.1%) 1 ( 0.4%)
Drug Discentinuation due to AEs 0 1 ( 0.4%)
Drugy Discontinuaticn due to Other Reascns 11 ( 4.1%) 3( 1.9%)
LACK OF EFFICACY 8 ( 3.0%) 4 ( 1.5%)
LOST TO FOLLOW-UP 0 1 ( 0.4%)
SUBJECT NON-COMPLIANCE 2 { 0.7%) 0
WITHDREW COMSENT 1 ( 0.4%) 0
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The percentages maintaining < 50 copies/mL at Week 96 (TLOVR analysis, ITT) were comparable
between treatments. Virological failure was reported less frequently in the EVG group due to the lower
rebound rate.

Table 39. GS-US-183-0145: Treatment Outcomes at Week 96 for HIV-1 RNA Cut-off at 50 copies/mL,
TLOVR Analysis (ITT Analysis Set, Week 96 Dataset).

EVGvs. RAL
EVG RAL
Treatment Outcome at Week 96 (N=351) N=351) p-value® | Prop Diff (95% Cl)b
Responder® 167 ( 47.6%) 158 ( 45.0%) 0.47 26% (-4.6% 10 9.9%)
Viralogic Faihre® ‘ 8042282 ‘ DE{27424,
03 (26.5%) 103 (29.3%)

Rebound 69 ( 19.7%)

Never Suppressed through Week 96 8 23%)

Switched Background Regimen 3( 0.9%)

Drug Discontinuation due to Lack 13 ( 3.7%)

of Efficacy
Death” | 2c06w | oc26% | [
Drug Discontinuation due to AFs? [ 926 [ 15043% | |
Drug Discontinnation due to Other Qe seny e
Peasons” 80 ( 22.3%) 66 ( 18.8%)

Tvestigator s Discretion 4 11%) 3 05%) 2SS 7Y

Lack of Efficacy 130 37%) 7L 20%)

Lost to Follow-Up 19 ( 5.4%) 24 ( 6.8%)

Pregnancy 2( 0.6%) 0

Protocol Vielation E( 23%) 7( 20%) |

Subject Non-Compliance 26 ( 7.4%) 200 5.7%) [

Withdrew Consent 21( 6.0%) 12( 3.4%) |

Responses at the < 400 copies/ml level at \Week 42 were identical using either the Week 48 or Week
96 datasets (TLOVR; ITT) and reflected the=couresponding analyses based on the cut-off of < 50
copies/mL.

At Week 96 43% EVG and 44% RAZ subjeécts had loss of virological response at the 400 copies/mL
level with median TLOVR of 10J4%wsw2009 days, respectively. Percentages maintaining < 400
copies/mL at Week 96 were 57.2% EVG and 56.1% RAL (stratum-adjusted difference 0.9% and 95%
CI —6.4% to 8.2%). In th€ R> wnalysis percentages maintaining < 400 copies/mL at Week 48 were
85.6% EVG and 85.4% RAuvith a stratum-adjusted difference of 0.2% and 95% CI —5.8% to 6.2%.

In addition to TLOY/R/analysis the results were assessed also with snapshot analysis.

Using the Weesk\96 dataset, the percentages with < 50 copies/mL at Week 48 (snapshot analysis, ITT)
were identical 1o those using the Week 48 dataset and comparable between treatments (EVG 59.8%
vs. RA) 57.8%0; stratum-adjusted difference 2.2%, 95% CI —5.0% to 9.3%).
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Table 40. GS-US-183-0145: Snapshot Analysis of Subjects with HIV-1 RNA <50 copies/mL at Week
48 (ITT Analysis Set, Week 96 Dataset).

EVG vs. RAL

EVG RAL Prop Diff

Virologic Response at Week 48 (N=351) (N=351) p-value® (95% CI)®
Virologic Success at Week 48

HIV-1 RNA < 50 copies/mL 210 ( 59.8%) 202 ( 57.5%) 0.55 2.2% (-5.0% to

9.3%)

Virologic Failure at Week 48 115 ( 32.8%) 112 (319%)

HIV-1 RNA >= 50 copies/mL 56 ( 16.0%) 66 ( 18 8%)

Discontinued Study Drug Due to Lack 9( 2.6%) T({ 2.0%)

of Efficacy

Discontinued Study Drug Due to 49 ( 14.0%) 37(10.5%)

Other Reasons and Last Available
HIV-1 RNA == 50 copies/mL"
HIV-1 RNA == 50 copies/'mL at 1( 0.3%) 2( 0.6%)
Background Regimen Switch and
HIV-1 RNA < 50 copies/mL at

Week 48

No Virologic Data i Week 48 Window 26 7.4%) 37 (10.5%)
Discontinued Study Drug Due to AE 8( 2.3%) 18( 5.1%0)
or Death
Discontinued Study Drug Due to 14 { 4.0%) 17 ( 4.8%)

Other Reasons and Last Available
HIV-1 RNA < 50 copies/mL*®

Missing Data during Window but on 4( 1.1%) 2{ 0.6%)
Study Drug

Comparability between treatments was maintained in the ITT spapshetianalysis for percentages < 50
copies/mL at Week 96.

Table 41. GS-US-183-0145: Snapshot Analysis of Subjects with HIV-1 RNA <50 copies/mL at Week
96 (ITT Analysis Set, Week 96 Dataset)

EVG vs. RAL
EVG RAL

Virologic Response at Week 96 (N=351) (Ng351) p-value”  |Prop Diff (95% CI)h
Virologic Success at Week 96 &

HIV-1 RNA = 50 copies/mL 184 (52.4%) 4 1864 53.0%) 0.88 ~0.5% (-7.9% fo

g 6.8%)

Virologic Failure at Week 96 125 (35.6% 109 (31.1%)

HIV-1 RNA >= 50 copies/mL 40 (11.4%) 31( 8.8%)

Discontinued Study Drug Due to Lack of W, T 4.3%) 19 ( 5.4%)

Efficacy

Discontinued Study Drug Due to Oteer | 67 ( 19.1%) 57(16.2%)

Reasons and Last Available 2TTV-1 RN:
== 50 copies/mL’ N
HIV-1 RNA == 50 copieh/mlyt 3( 0.9%) 2( 0.6%)
Background Regimen.Swit’ h 21d HIV-1
RNA < 50 coptesip L at Week 96

No Virologic Da/f in Wazk 96 Window 42 (12.0%) 56 ( 16.0%)
Disciyfinted Study Drug Due to AE or 10 ( 2.8%) 24( 6.8%)
Delith
Riscpatined Study Drug Due to Other 28 ( 8.0%) 30 ( 8.5%)

Teagons and Last Available HIV-1 RNA <
S0/ opies/mL’

Missing Data during Window but on Study| 4 1.1%) 2( 0.6%)
Drug

Using the Week 96 dataset and the PP analysis set the percentages with < 50 copies/mL at Week 48
(snapshot analysis) were 76.3% EVG and 72.8% RAL (difference 3.7%, 95% CI —3.6% to 10.9%). The
corresponding analyses for percentages at < 400 copies/mL applying the snapshot analysis approach
at Week 48 and Week 96 and in the ITT and PP populations gave very comparable findings to those
reported above for < 50 copies/mL.
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The KM curves for time to PVF using the cut-off 50 copies/mL separated early for the same reasons as
in the primary analysis. At Week 96, the KM estimates for the percentages with PVF were 45% for the
EVG group and 46% for the RAL group. The median time to PVF was 1014 days in the EVG group and
961 days in the RAL group (p = 0.99). The KM estimates for the time to PVF using the cut-off 400
copies/mL at Week 96 were comparable between treatments. At Week 96 the KM estimates for the
percentages of subjects with PVF were 32% for the EVG group and 31% for the RAL group.

Comparable percentages in each treatment group:
e Were classified as PVR (Week 48 EVG 59.3% vs. RAL 58.1%; Week 96 47.9% vs. 45.3%).
e Had PVF alone (Week 48 EVG 16.5% vs. RAL 17.9%; Week 96 15.7% vs. 17.1%).

e Were considered failures due to DC alone (Week 48 EVG 4.6% vs. RAL 6.0%; Week 96-2,5% vs.
9.4%).

e Were considered failures due to a combination of PVF and DC (Week 48 EVG 19.7% Wws. RAL
17.9%; Week 96 28.2% in each group).

The percentage of subjects with HIV-1 RNA < 50 copies/mL was comparable pityveen treatment
groups at each time point using M = F or M = E methods and the ITT and& vsis set. Similar findings
resulted from corresponding analyses at the < 400 copies/mL cut-off.

Table 42. GS-US-183-0145: Subjects with HIV-1 RNA <50 cabies/imlsoy Study Visit (Missing=Failure
and Missing=Excluded) (ITT Analysis Set, Week 96 Dataset)s

I EVGvRAL
EVG RAL Proportion Difference
(N=351) (ON=351) (95% CI)*
Missing = Failure” N\
HIV-1 RNA < 50 at Baseline 5/351 ( 1.4%) 6/350 1.7%) -0.3% (-2.4% 1o 1.9%)
95% CI° 0.5% t0 3.3% 0.6%103.7%
HIV-1 RNA < 50 at Week 48 214/351 ( 61.0%\_' _213/351 ((60.7%) 0.2% (-6.9% to 7.3%)
95% CI° 55.6%1t0 66,1% | " 55.4% to 65.8%
HIV-1 RNA < 50 at Week 96 188/351( 53.0%) 198/351 (56.4%) -2.9% (-10.2% to 4.4%)
95% CI° 480700 205% 51.0%to 61.7%
Missing = Excluded” A
HIV-1 RNA < 50 at Baseline N W51 14%) 6/351( 1.7%) -0.3% (-2.4% to 1.9%)
95% CI° 0.5% to 3.3% 0.6%1t03.7%
HIV-1 RNA < 50 at Wrek _T 214/280 ( 76.4%) 213/291 (73.2%) 3.2% (-3.8% to 10.2%)
95% CI° o 71.0% 10 81.3% 67.7% 10 78.2%
HIV-1 RNA < 20 ai TWeek 96 188/238 ( 79.0%) 198/238 ( 83.2%) -4.2% (-11.3% 10 2.9%)
95% LT 73.3% to 84.0% 77.8% to 87.7%

The.cianje from baseline in plasma HIV-1 RNA levels was highly comparable between treatments. At
W2£kI96, the mean (SD) decreases from baseline in HIV-1 RNA were —2.26 (1.078) log10 copies/mL
intthe EVG group and —2.31 (1.068) log10 copies/mL in the RAL group. The difference in least-squares
rmeans (LSM) was 0.05, and the 95% CI was —0.12 to 0.22.

Mean increases from baseline in CD4 cell counts were comparable between treatments at all time
points. At Week 96 the mean increases from baseline in CD4 cell count were 205 cells/uL in the EVG
group and 198 cells/pL in the RAL group. The difference in LSM was 7 (95% ClI: -25, 39).
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Subgroup analyses

Results according to class resistance at baseline: as only 53 of 702 subjects (7.5%) had received
agents from none (1) or 1 ARV class (52) in the 6 months prior to screening, further analyses of
efficacy by the various combinations of baseline resistance and treatment history were not considered
meaningful.

The virological success rates at Week 48 were similar in the EVG and RAL treatment groups in each
subgroup shown in the table.

Table 43. GS-US-183-0145: Virological success at week 48 by Baseline Resistance by Drug €lalis
(Snapshot Analysis; ITT Analysis Set), n/N (%)

EVG vs. RAL
Baseline Resistance |EVG RAL p- Differeijzein
to ARV Classes (N=351) (N=351) value? |Percentag¥s (95% CI)P
None 31/63 (49.2%) 33/57 (57.9%) 0.48 -6.0¢ (-23.1% to 11.1%)
One 29/65 (44.6%) 32/81 (39.5%) 0.44 [6.3%0 (-9.7% to 22.2%)
Two 111/163 (68.1%) 85/141 (60.3%) 0.24¢ > |€.5% (-4.3% to 17.2%)
Three 39/60 (65.0%) 52/72 (72.2%) Q=2 -6.5% (-22.7% to 9.6%)
a The p-value is estimated from a Cochran-Mantel-Haenszel (CN&)\, weal for superiority.
b The difference in proportions and its 95% confidence intervalc\(CI2) between randomized treatment groups

are based on stratum-adjusted (by baseline HIV-1 RNA level [< 100,000 %r > 100,000 copies/mL]) Mantel Haenszel
(MH) proportions and normal approximation.

Virological success rates were slightly higher in both tre.tment groups for those with resistance to 2 or
3 classes at baseline compared with no resistang’z onresistance to 1 class. These differences were
mainly due to the rates of study drug discori*inuation due to other reasons (honcompliance, lost to
follow-up, withdrew consent, protocol violgation+investigator’s discretion, and pregnancy). These
discontinuation rates for 2 or 3 class resistante were 14.8% in the EVG group (33/223) and 9.9%
(21/213) in the RAL group. Rates fosn,0"ar/1 class resistance were 23.4% in the EVG group (30/128)
and 23.9% in the RAL group (33£128)) It was hypothesised that subjects with more treatment options
at baseline (O to 1 class resistaace) may have been less motivated to remain in the study than
subjects with few options £2,0% 3 class resistance) due to the availability of active agents outside of the
study i.e. motivation, to rema'n in the study may have been strongest for the most
treatment-experienceoatierits failing current therapy.

Other subgroupranayses (see summary diagram below for Week 48) revealed generally comparable
rates of viroléaieal success between treatments. Point estimates mostly favoured the EVG group.

Assessment report
EMA/701401/2013 Page 67/97



Figure 11. GS-US-183-0145: Forest Plot of Treatment Difference and 95% CIl by Subgroup for
Virological response at Week 48, TLOVR outcome (ITT Analysis Set).
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Relative to the vertical line at 0, differences on the right favor the EVG group and differences on the left favor the RAL
aroup.
While sample sizes in many cases were small and the breadth o1 the"95% CI should be taken into
account, some observations regarding response rates in various subgroups were as follows (Week 48
at < 50 copies/mL using snapshot approach and ITT anaijsia):

e While higher response rates were observed for t'iosy with < 100,000 copies/mL at baseline (EVG
65.5% vs. RAL: 64.4%) vs. > 100,000 copies/malL{43.3% vs. 37.8%) and in those with baseline
CD4 > 200 cells/pL (69.8% and 68.1% ass. 4737% and 46.4%) it was unexpected that higher
response rates occurred with baseline 255, 1 (EVG 75.9% vs. RAL 68.5%) compared to GSS > 1
(57.1% vs. 55.6%).

e Higher response rates were obgeiryed for those from outside the US and Puerto Rico (EVG 73.3%
vs. RAL 64.2%) vs. those ipstine ™G and Puerto Rico (52.8% vs. 53.9%). Both treatments gave
slightly lower responses i1 nanswhite (50.0% and 54.4%b) vs. white subjects (66.4% and 59.3%).

e Among female subjeC's th e response rate was lower in the EVG group (28/59; 47.5% vs. RAL
42/67; 62.7%). hawevew, response rates among male subjects were 62.3% vs. 56.3%,
respectively.

e Broadly coriparable response rates were observed in subjects > 45 years of age (EVG: 63.3% vs.
RAL, 6C0.4% pvs. those aged < 45 years (57.4% vs. 54.9%).

e Broadly»comparable response rates occurred in subjects who were not taking an NRTI (EVG 66.2%
us WAL 63.0%) compared to those taking an NRTI (58.2% vs. 56.1%).

Laver response rates in women were observed also at week 96.

Results according to the EVG dose and the PI used

Responses according to the EVG dose (85 mg or 150 mg) and the PI/r used revealed similar rates of
virological success for EVG and RAL within each Pl subgroup at Weeks 48 and 96. The 95% Cls for
treatment differences in virological success included zero for all Pl subgroups and supported similar
efficacy of EVG and RAL in combination with a range of Pls.
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Table 44. GS-US-183-0145: Virological Success by Pl at Weeks 48 and 96 (Snapshot ITT)

EVG vs. RAL
HIV-1 RNA < 50 copies/mL, n/N [EVG RAL Difference in Percentages
(%) (N=351) (N=351) p-value (95% CI)
Virological Success at Week 48
Darunavir 126/202 (62.4%) |122/207 (58.9%) (0.48 3.4% (-6.0% to 12.9%)
Lopinavir 39/68 (57.4%)  |37/68 (54.4%) [0.73 2.9% (-13.7% to 19.6%) ¢
Atazanavir 34/61 (55.7%)  |28/51 (54.9%)  [0.93 0.8% (-17.7% to 14.3%) 7
Fosamprenavir 8/14 (57.1%) 10/18 (55.6%) 0.93 1.6% (-33.0% 0 3(_.2%)
Tipranavir 3/6 (50.0%) 5/7 (71.4%) 0.45 -21.4% 2, 73._9% to 30.7%)
Virological Success at Week 96 »
Darunavir 105/202 (52.0%) |112/207 (54.1%) [0.67 —2._;;0 (-11.8% to 7.5%)
Lopinavir 36/68 (52.9%) |37/68 (54.4%) [0.86 -1.5% (-18.2% to 15.3%)
Atazanavir 33/61 (54.1%) 23/51 (45.1%) 0:34 \ 9.0% (-9.5% to 27.5%)
Fosamprenavir 7/14 (50.0%0) 11/18 (61.1%) ’).; -11.1% (-45.7% to 23.4%)
Tipranavir 3/6 (50.0%) 3/7 (42.9%: t 0.80 7.1% (-47.1% to 61.4%)

In the large subset given twice daily DRV the virilogizal response rates were slightly numerically

higher with EVG vs. RAL. In contrast, although once daily DRV+RAL gave response rates at least as
good as with twice daily DRV there was a(mnarkedly lower response rate with EVG. The difference was
ascribed mainly to the effect of rates af swiay drug discontinuation due to other reasons.

Table 45. GS-US-183-0145: Virdioygical Outcomes by DRV Dosing Frequency at Week 48 (Snapshot

Analysis; ITT Analysis Set)

Virological Outconi= /Oy DORV Dosing

Frequency, Snabsiiot Analysis

EVG RAL
DRV BID DRV BID
DRV QD DRV QD
(N = 165)
(N = 37) (N = 41) (N = 166)

Virologigal Succass at Week 48

HIV-1/RN#A, <" 50 copies/mL

17 (45.9%)

109 (66.1%)

24 (58.5%)

08 (59.0%)

Viigiocical Failure at Week 48

17 (45.9%)

45 (27.3%)

13 (31.7%)

48 (28.9%)

t'IV-1 RNA >= 50 copies/mL 4 (10.8%) 24 (14.5%) 9 (22.0%) 31 (18.7%)
Discontinued Study Drug Due to Lack of

. 1 (2.7%) 4 (2.4%) 0o 2 (1.2%)
Efficacy
Discontinued Study Drug Due to Other
Reasons and Last Available HIV-1 RNA >= [11 (29.7%) 17 (10.3%) 4 (9.8%) 13 (7.8%)

50 copies/mL?
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EVG RAL
i . i DRV BID DRV BID
Virological Outcome by DRV Dosing DRV QD (N = 165) DRV QD
Frequency, Snapshot Analysis (N =37) a (N =41) (N = 166)
HIV-1 RNA >= 50 copies/mL at
Background Regimen Switch and HIV-1 1 (2.7%) 0 0 2 (1.2%)
RNA < 50 copies/mL at Week 48
No Virological Data in Week 48 Window 3 (8.1%) 11 (6.7%) 4 (9.8%) 20 (12.0%)
Discontinued Study Drug Due to AE or
0 5 (3.0%) 2 (4.9%) 12 (745%)
Death
Discontinued Study Drug Due to Other |
Reasons and Last Available HIV-1 RNA 3 (8.1%) 5 (3.0%) 2 (4.9%) < (3.6%)
< 50 copies/mL?
Missing Data During Window but on Study
0 1 (0.6%) 0 2 (1.2%)
Drug
PR
a Discontinued study drug for other reason includes subjects who discontinue 3¢du: to subject non-compliance, lost to

follow-up, withdrew consent, protocol violation, investigator’s discretion, and pregnarly.

A few subjects received EVG (n = 1) or RAL (n = 5) with LEV/nonce daily. The subjects received
800/200 mg LPV/r per administration, which is the same wata“daily dose of LPV as 400/100 mg twice

daily.

Resistance analysis

Viruses from all subjects screened were,aialysed for pre-existing resistance in the protease and RT

portion of the pol gene using the PiteriaSense GT assay. These pre-study isolates showed that the

highest level of genotypic resistance oaserved was in the NAMs category (70%) and the M184V/I

mutation was the most prevale/it (>r%). PI-R mutations were detected in 32%. Only 17% had no
resistance mutations in protéase“dr RT at baseline. Overall, 21% had genotypic resistance to a single

class (one of PI, NNRTI ¢t NRTI), 43% to two classes of antiviral agents, 64% to one or two classes
and 19% to all three:lassec, Rates were comparable between treatment groups.

There were 180 suoiedes included in the Week 96 cumulative analysis population (RAP) (87 EVG and

93 RAL) ancriri‘egrase genotypic data were available for 86 and 92, respectively. Development of
INSTI-R mutatians occurred at similarly low rates (EVG 6.6%, RAL 7.4%). The most frequent
mutatiorig chserved in the EVG group were T661/A and E92Q/G while the most frequent in the RAL

group. were N155H and Q148H. The mutations T661/A, S147G, and Q148R were found exclusively in
the ¥ VG group, Y143R/H/C and Q148H were found exclusively in the RAL group while E92Q/G, T97A

G ivl155H were observed in both treatment groups. Although development of integrase resistance at
vosition Q148 was seen in both treatment groups there were distinct amino acid changes (EVG Q148R,

RAL Q148H), suggesting that EVG and RAL may bind the HIV-1 integrase enzyme differentially near

that residue.
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Table 46. GS-US-183-0145: Development of HIV-1 Integrase Resistance Mutations (Week 96
Dataset).

Number of Subjects (% Subjects; % RAP with Data)
Resistance Year 2 Analysis Cumulative Analysis
Development (Weelk 48 to Week 96) (Baseline to Week 26)
Category EVG (n=351) RAL (n=2351) EVG (n=351) RAL (n = 351)
Resistance Analysis 43 (12.3%)° 37 (10.3%)" 87 (24.8%) 93 (26.5%)
Population
Subjects with Data 42 (12%) 35 (10%) 86 (24.5%) 92 (26.2%)
Primary INSTI-R 10 (2.8%: 23.8%) | 13 (3.7%:37.1%) | 23 (6.6%:26.7%) | 26 (7.4%: 28.3%)
Mutations”
Other Integrase 22 (6.3%: 52.4%) | 15 (43%:4290%) | 44(12.5%:51.2%) | 49 (14%: 53.3%)
Mutation(s)
No Change from 10 (2.8%: 23.8%) 7 (2% 20%) 19 (5.4%; 22.1%) | 17 (4.8%: 18.5%)
Bazeline

INSTI-R” Breakdown:

T66I'A 2 (0.6%: 4.8%) 0 8(2.3%; 9.3%) 0

E92Q/G 2 {0.6%: 4.8%) 2 (0.6%:; 5.7%) T (2% B.1%) 3 (0.9%; 3.3%)
TOT7A 3 (0.9%: 7.1%) 2 (0.6%: 5.7%) 4(1.1%; 4.7%) 4(1.1%: 4.3%)
YI143R/H/C 0 0 0 1(0.3%: X150 N\
5147G 1(0.3%:; 2.4%) 0 4(1.1%; 4.7%) \°2
QI48R 1(0.3%: 2.4%) 0 4(1.1%:; 4.7%) 0

QI148H 0 3 (0.9%: 8.6%) 0 _'.-'[;- Yo: To%)
N135H 2 {0.6%: 4.8%) 9 (2.6%; 25.7%) 5 (1.4%; 5 §4) L_G (4.6%; 17.4%)

i Seventeen subjects in the EVG group and 19 subjects in the EAL group were alse analyzed unng Year 1.

b Primary integrase sirand transfer inhibitor resistance (INSTI-R) mutations are TOEITRRE, E92QVG, TOTA, Y143F/H/C,
S147G, QI48H/K/E, and N135H/S in integrase.

Approximately 75% in the RAP had no primary HIV-1 integrase resistance mutations in their viruses.
The baseline PR/RT resistance profiles of the&sewsiruses were significantly less likely to have baseline
PR/RT resistance mutations compared té,tinase that acquired INSTI-R or non-RAP subjects. The
applicant concluded that these datasugaest that those with virological failure without INSTI-R in their
viruses may have been non-adherent. While those with INSTI-R were reported to have discontinued
from study drug primarily due 10 la:k of efficacy those without INSTI-R primarily discontinued due to
study adherence related reasuns (e.g. lost to follow-up, noncompliance, protocol violation).

In the phenotypic ariglysis & resistance paired viruses from the 180 RAP subjects and baseline
samples from 156 sGhjects were analysed. Overall, the presence of genotypic resistance correlated
well with the preserizce of phenotypic resistance. Low fold changes were associated with genotypic
mutations that \were present as mixtures with wild-type.
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Table 47. GS-US-183-0145: Integrase Phenotypic Analyses by Week 96

) Phenotypic Data Baseline Fold Change from Control Postbaseline Fold Change from Control®
};L‘ﬁfl‘j]j,ﬁ,m Treatment EVG RAL All EVG RAL All
Category” Drug EVG RAL EVG RAL EVG RAL EVG RAL EVG RAL EVG RAL
INSTI-R N(@Nwithda) | 20007 [ 20017 [ 21 1) [ 2121y [ 4138) | 41(38) | 23 20) | 23 20) [ 26.(23) | 26 (23) | 49 (43) | 49 (43)

Mean 1.3 1 12 0.9 12 0.9 237 48 75.1 50.3 512 292
Range 079- | 059- | 085- | 037- | 0.79- | 037- | 163- |06-53 | 1.21- | 1.08- | 121- | 06-
2.69 1.36 1.62 15 2.69 1.5 =158 =207 =170 =207 =170
N above CO° 1 1 14 12¢ 20 21 34 33
Other N (Nwithdata) | 36 (33) | 36 (33) | 43 (41) | 43 (1) | 79 (73) | 79 (74) | 44 (41) | 44 (41) | 49 (47) | 49 (47) | 93 (88) | 93 (88)
Mean 1.4 0.9 1.3 0.9 1.3 0.9 1.4 0.9 14 09 1.4 0.9
Range 084- | 049- [ o8- 0.54- 0.8- 049- | 082- | 04- | 082— | 048- | 082- | 040
2.58 1.42 3.01 1.32 3.01 1.42 4.09 1.28 5.51 131 5.51 12
N above CO° 1 1 2 1 1 RN ol
NoChange | N (Nwithdaw) | 17(16) | 17(16) | 17(17) | 17(17) | 34(33) [ 34(33) | 1909) [ 1909) [ 1707 | 170D [ 3646 | 8636
from Baseline "o 13 1 14 1 13 1 14 11 15 1 s 1
Range 088- [ 085- | 097- [075- [ 088- [ 075- | 103- [ 08I- [ 076~ [ 0734 070~ | 073-
1.85 1.14 2.06 1.37 2.06 1.37 221 1.34 217 | Wis N, 001 1.34
N above CO°
All Subjects N (Nwithdat) | 74(67) | 74(67) | 82(20) | 82(80) | 136 156 | 87(80) | 87 (80) | 93 (87) 1003 &%) 180 180
147 | a4n _I_ s | wsn
Mean 13 09 13 09 13 0.9 7 19 09 14 142 82
Range 0.79- 049 - 0.8- 0.37 - 0.79 - 037- 082- |04-53 | 0//6 048 - 0.76 - 04-
2.69 142 301 1.5 3.01 1.5 =158 ¥/ =170 =207 =170
N above CO° 2 1 3 15 o 21 21 36 33

a  Subjects in the assay failure category (1 subject in each treatment group: Subjects 1708-4105 and 4301-4222) are on] r refregented in the "All Subjects” category.

For subjects with multiple postbaseline phenotypic data, data from the last visit analyzed were used in the postba® linc yalstlations except for Subjects 2135-3298 and
0685-4010 because integrase resistance mutarions were not present at the last visit analyzed for these 2 subjec .

¢ Inthe PhenoSense Integrase assay from Monogram Biosciences. the biological cutoffs (CO) for reduced p&0spiai?ty © EVG and RAL are 2.5 and 1.5, respectively.
d  One EVG INSTI-R subject (Subject 0031-3253) had phenotypic fold change greater than the cutoff for . AL ofy.

In the RAL group 21/23 viruses that developed INSTI-R miytations had phenotypic resistance to RAL
and 20/23 exhibited cross-resistance to EVG. In the £Vv& group 14/20 viruses that developed INSTI-R
mutations had phenotypic resistance to EVG and &%/ 22/displayed cross-resistance to both drugs. Four
subjects (2 per treatment group) had virus showing EVG fold-change above 2.5 (range 2.58 to 5.51)
at baseline or post-baseline in the absence 21 'NSTI resistance mutations. These increases were
thought to reflect natural variability withirithe assay rather than actual phenotypic resistance.
Development of NRTI-R, NNRTI-R, @nt,PI-R occurred in 12.2%, 11.6% and 5.8%, respectively. Ten
viruses acquired PI-R mutations (5 peigroup) of which 6/10 had PI-R at baseline.

Table 48. GS-US-183-0145.,Development of Protease and RT Genotypic Resistance (Week 96
Dataset).

n (%) of Subjects

ET and Protease Res'sti-e EVG RAL All
Mutations Develoning (n=287) (n=293) (n=180)

Subjects with dat. L\ 82 o0 172
Primary PI-Jm &DTB.TL‘d& 5 (6.1%) 5 (5.6%) 10 (3. 8%)
R ) 0 2(2.2%) 2 (1.2%)
'_j; Y 0 2(2.2%) 2(1.2%)
INDIA 1(1.2%) 0 1(0.6%)
¢ —'j—'lSY 0 1(1.1%) 1 (0.6%)
N Q3EE 1(1.2%) 0 1 (0.6%)
VBZA/F/L/S/T 2(2.4%) 2(2.2%) 4 (2.3%)
I84W 1(1.2%) 0 1(0.6%)
Lo0onM 0 1(1.1%%) 1 (0.6%)
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Open label extension

In the ongoing open-label extension period all subjects wishing to continue on study drug at unblinding
were offered an EVG-based regimen. There were 98 subjects (51 EVG and 47 RAL) in the Week 96
dataset for whom data were available up to 144 weeks. Proportions that maintained < 50 copies/mL at
week 144 were similar in the EVG and RAL treatment groups. The mean (SD) increases from baseline
in CD4 cell counts were also similar between treatment groups at Week 144

(EVG 243 [185.4] cells/mm?® [n = 49], RAL 246 [156.1] cells/mm?® [n = 46]).

Table 49. GS-US-183-0145: Subjects with < 50 copies/mL at Week 144 (M=E, ITT Analysis Set /Veak
96 Dataset)

EVG vs RAL
EVG RAL ProportiopDisference
Subjects with < 50 copies/mL" (N=351) (N=351) (95%6'21 2
HIV-1 RNA < 50 copies/mL 44/51 (86.3%) 40/47 (85.1%) 1.594 (—13.9% to 16.9%)
95% CI° 73.7% to 94.3% 71.7% to 93.8%
a The difference in proportions and its 95% Cls between randomized tr¢fat nent groups are based on

stratum-adjusted (by baseline HIV-1 RNA level [< 100,000 or > 100,000 copie:f{m!.] and the class of second agent
[NRTI or other classes]) Mantel Haenszel (MH) proportions and normal ap| rox: mation.

b Denominator for percentage is the number of ITT subjects (sulsjecessivith missing HIV-1 RNA data are
excluded).
c The 95% Cls for the proportion estimate for a treatment grogn are based on the Exact method.

Summary of the main study

The following tables summarise the efficacyyresulty, from the main studies supporting the present
application. These summaries should be read ia.conjunction with the discussion on clinical efficacy as
well as the benefit risk assessment (seetlawar/sections).

Table 5. Summary of Efficacy for wrial GS-US-183-0145

Title: Safety and Efficacy of Ritoravir-Boosted Elvitegravir Versus Raltegravir Each Administered With a
Background Regimen in EtV-4a Infected, Antiretroviral Treatment-Experienced Adults

Study identifier CS-1JS-183-0145 (EudraCT No. 2007-004225-26)
Design Phase 3, double-blind, double-dummy, multicentre, randomized, active-
controlled study
Duration of main phase: 96 weeks
Duration of Run-in phase: not applicable
- § Duration of Extension phase: [144 weeks
Hypathes.s Non-inferiority
Treatnarss groups Elvitegravir (EVG) group Treatment: EVG 150 mg once daily (85 mg once
daily for subjects taking ATV/r or LPV/r as part
of BR) + BR

Duration: 96 weeks (double blind phase)
Number randomized and treated: 354

Raltegravir (RAL) group Treatment: RAL 400 mg twice daily + BR
Duration: 96 weeks (double blind phase)
Number randomized and treated: 358

Endpoints and Primary VR w48 \Virologic response (percentage of subjects with
definitions endpoint TLOVR HIV-1 RNA < 50 copies/mL) at Week 48, by
TLOVR algorithm
Secondary VR w48 Virologic response at Week 48, by snapshot
endpoint snapshot algorithm
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Secondary VR W96 Virologic response at Week 96, by snapshot
endpoint snapshot algorithm
Secondary CD4 W96 Mean change from baseline in CD4 cell count at
endpoint week 96
Database lock 01 December 2011 (for week 96 data)
Results and Analysis
Analysis description |Primary and Secondary Analysis
l/Analysis population Modified intent to treat (subjects randomised and treated, excluding subjects
and time point from one site (site 4390))
description R
Descriptive statistics Treatment group EVG group RAL group a
and estimate variability [Number of subject 351 351
VR W48 TLOVR (%) 59.0 57.8,7%
variability statistic Not reported Not rencitea
VR W48 snapshot (%) 59.8 07.5
\variability statistic Not reported NOLregorted
VR W96 snapshot (%) 52.4 %, 53.0
\variability statistic Not reported % Nat reported
CD4 W96 (cells/mm3) +205 a \ +198
standard deviation 191.5 Va 162.2
Effect estimate per Comparison groups EVG grouppvs. H¥AL group
comparison Primary endpoint  |Difference in VR W48 TLOVR 1.1%
95% CI ivVd4 -6.0% to 8.2%
P-value N\ 0.76
Secondary Difference in VR /4R snnpshot 2.2%
endpoint 95% CI < -5.0% to 9.3%
P-value ., ( 0.55
Secondary Difference in %% W96 snapshot -0.5%
endpoint 95% CL, -7.9% to 6.8%
P-vallie 0.88
Secondary Ditteserice in CD4 W96 7
endpoint 95 CI -25 to 39
W [P-value Not reported

2.5.3. Supportive studies

Study GS-US-183-0130

This was an extension stt.dy 1hat enrolled 192 HIV-infected subjects who had completed a prior EVG/r
study (either GS-US-133-0185 or the adolescent study 0152) and wished to start (30) or continue to
receive (162) RTV{pbgusted EVG as part of their total regimen. The focus was on safety and on
evaluating PK ity a'suvset of 40 subjects that received 300 mg daily instead of 150 mg daily.

Subjects ircluded had variable past treatment, baseline HIV-1 RNA < 50 copies/mL (n = 84) and = 50
copies;mu, ("= 107). There was a high attrition rate (79/192) for reasons other than lack of efficacy or
death (5(¥79).

Arn‘aryg the 84 with < 50 copies/mL at study entry the suppression rates at Weeks 48, 96, 144 and 192
were 86.6%, 76.8%, 72.0% and 68.3%, respectively (M = F analysis). Rates were higher (89.9%,
86.3%, 88.1% and 90.3%) in the M = E analysis with corresponding rates for the 107 subjects with =
50 copies/mL at entry that were 36.1%, 46.0%, 58.8% and 70.5%. CD4 cell counts increased over
time in both subgroups.

The majority of resistance development was characterised as an evolution of RT, protease and
integrase resistance that had existed prior to study entry in subjects who were not fully suppressed on
their regimen. With regards to integrase resistance, mutation patterns were observed to evolve
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resulting in a general increase in the level of phenotypic resistance. In subjects who entered the study
with fully suppressed HIV-1 RNA, integrase resistance development was infrequent (3/84 subjects) and
was observed along with evolution of RT and/or protease resistance that was present prior to EVG
therapy.

2.5.4. Discussion on clinical efficacy

Design and conduct of clinical studies

Study GS-US-183-0105 was a randomised, partially blinded, multicentre study to assess non-ififeriosity
of EVG/RTV vs. CPI/RTV when administered with an OBR. These data are not of great relevance to the
indication claimed, and are difficult to interpret for efficacy due to the study design.

At the time that the protocol for the pivotal study GS-US-183-0145 was developed {with, initiation in
2008) boosted Pls were and still are not very commonly used for first line treatmengand a study in
subjects failing their current ART regimen (HIV-1 RNA = 1000 copies/mL) was ptariied. Due to the
range of new agents that were already available it was not considered possible:t0 use an add-on
superiority vs. placebo design therefore as the objective it was chosen_to ¢emonstrate non-inferiority
for EVG vs. RAL when each was co-administered with one RTV-booste¥/Pl predicted to be fully active
plus a third agent.

The pre-defined non-inferiority margin was derived by review, 0ithe Phase 3 RAL and etravirine (ETV)
studies in treatment-experienced subjects. Taking into asccunt differences in study populations and
the content of treatment regimens the rationale for the preadefined non-inferiority margin is
questionable. Nevertheless, in a population that was fail'ng treatment at study entry the actual lower
bound of the 95% CI around the treatment diffexencas at the < 50 copies/mL level (TLOVR analysis at
week 48, using week 96 ITT dataset) was -€0%. rhis result serves to differentiate an active treatment
regimen from placebo and could be viewezd as #presenting an acceptable difference between integrase
inhibitors. These results were supportedy“tie Week 96 data.

Efficacy data and additional ziawses

While the performance of zse2 tomparator was not as expected from prior RAL studies in similar
populations, GS-US-183-014% was conducted under very different circumstances. It is pertinent that
just over 40% of suhiests had discontinued by week 96 (the rate was already ~30% by week 48) and
non-adherence, wicdrdrawal of consent and LTFU accounted for the majority of cases. These rates of
discontinuatiort, however, are not surprising in light of the availability of licensed treatments, which
likely made”it 1ass attractive to comply with the burden of study visits and procedures.

The spiaraup analyses indicated some differences between EVG and RAL as well as unexpected results
for.hoth compounds in some subsets (e.g. baseline GSS 0 or 1 vs. > 1, whites vs. non-whites and
US/Puarto Rico sites vs. other sites). While it seems difficult to ascribe all these findings to chance
and/or to the relatively small sample sizes in some subgroups, the overall comparisons between EVG
and RAL and the comparisons by Pl subgroup are reassuring. The observed trend towards lower
efficacy in women, however, is a potential concern — available data have been highlighted in the SmPC
and this has been included in the RMP as a potential risk. Since no possible mechanism could be
identified for lower efficacy in women, this is likely to be a chance finding and further action currently
is not warranted.
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This study allowed use of any of five RTV-boosted Pls and was not designed (and hence not powered)
to assess non-inferiority by Pl subset. In principle, this could be acceptable to support the indication
claimed taking into account that (with the discussed exception of use of EVG with TPV/r):

e Comparable proportions in EVG and RAL groups received each of the Pls allowed and other
features of the population, ART regimens and GSS/PSS scores were comparable between integrase
inhibitor groups

e The use of EVG with each of the recommended PI/r is supported by adequate PK data
e There are supportive efficacy data (i.e. from short-term EVG monotherapy and STB studies)

The data on use of EVG in combination with TPV/r is very limited, and 3 of the 6 patients in thisharatp
failed the treatment. The use of this combination therefore cannot be recommended.

2.5.5. Conclusions on the clinical efficacy

EVG achieved a 2-log drop in HIV RNA over 10 days when administered as 50/ ra &vG plus 100 mg
RTV daily in the short-term monotherapy study. When used at an appropriate (1gse regimen to treat
susceptible virus it could be expected to contribute to the overall effect 01'an ART regimen, including
co-administration with RTV-boosted Pls as proposed by the applicant." Faking into account also the
data from study GS-US-183-0145, EVG may be considered as an {lteinative to the only currently
licensed integrase inhibitor (raltegravir).

The clinical efficacy programme for EVG was decided upyn ‘at altime of transition with regard to study
feasibility and regulatory guidance. This led to conduct of asingle pivotal study in which EVG was co-
administered with one of five RTV-boosted Pls predil:tea to be active against the individual subject’s
virus plus at least one other agent. Overall, thistudlv demonstrated comparable efficacy for EVG vs.
RAL, with a lower bound of the 95% CI arol=d thestreatment difference (< 50 copies/mL at Week 48)
of -6.0%. The sensitivity and secondary arialysas support a conclusion of comparable efficacy for EVG
vs. RAL. The study was not designed to‘prewdde Pl-specific efficacy data although the numerical
comparisons suggest no major diffexanaas between EVG and RAL for the PI/r subgroups. Nevertheless,
much of the justification for use reuts on the PK data indicating the need for either 150 mg or 85 mg
EVG with individual PI/r combiraticns. At present there are doubts regarding co-administration of EVG
150 mg with TPV/RTV, howavar, TPV/RTV has been excluded from the recommended combinations.
Lower efficacy was observiad /n women, however, numbers are too limited to draw firm conclusions.

At present the viro!Ovica! data, including the resistance analysis population data, suggest that EVG is
not associated vsith (3 iigher risk of selecting for INSTI-R mutations compared to RAL and there is
incomplete ciosa-resistance between the two. The experience is currently too limited to discern
whether in praciise EVG has a similarly low genetic barrier to resistance as RAL.

25y ‘Cinical safety

Patient exposure

With a focus on the safety data for EVG when co-administered with an RTV-boosted PI, the principal
safety data come from the Week 96 dataset of GS-US-183-0145. By Week 96 ~ 40% of subjects had
discontinued. Additional supportive safety data are provided by studies GS-US-183-0105 and GS-US-
183-0130. Also, in the Phase 1 studies 1064 subjects were exposed to EVG (not including QUAD STR),
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boosted or not. Supportive safety data were provided also from studies with QUAD STR, which are not
discussed in details in this Assessment Report?2.

Table 50. GS-US-183-0145, 0105, and 0130: Summary of Treatment Groups and Exposure

Study Duration | Treatment Group Number of Subjects

GS-US-183-0145 | 96 weeks | Group 1: EVG 150 mg once daily plus background 354
regimen (BR) containing a PI'r (EVG 85 mg for

subjects taking ATV/r or LPV/t as part of their BR)
Group 2: RAL 400 mg twice daily plus BR 358
containing a PLy

GS-US-183-0130 | 192 weeks” | EVG 835-mg, 150-mg, or 300-mg strength tablets 192
once daily, with RTV and BR

GS-US-183-0105 | 48 weeks | EVG 20 mg once daily with 100 mg RTV and BR. 71
EVG 50 mg once daily with 100 mg RTV and BR !
EVG 125 mg once daily with 100 mg RTV and BR 73
Comparator PL'r and BR 63

Adverse events

Treatment emergent adverse events in study GS-US-183-0145

At least one TEAE was reported by 90.1% EVG and 88.8% R&, Jubjects with comparable rates for
TEAEs of any severity considered related to study drug ajweall/as those of Grades 2, 3 or 4.

Table 51. GS-US-183-0145: Overall Summary of.Ticat nent-Emergent Adverse Events (Safety
Analysis Set, Week 96 Dataset).

BV G RAL
Adverse Event Category, n (%j"b TNERAL (N=358)
Subjects Experiencing any

Treatment-Emergent Adverses Events 3L 90.1%) 318 BEE%)
Grade 3 or 4 Treatment-Emergent Adverze

wvents : 860 24.3%) 85 (23.7%,
Grade 2, 3. or 4 Treatment-Emergent
Adverse Events 241 (68.1%) 245 ( 68 4%)
Treatment-Emergent Studyv Dmigleellea
Adverse Events 84 (23.7% 73 ( 20.4%)
Grade 3 or 4 Treatment-Entyrgent Stody
Dmg Related Adverse Jifquts! 8 2.3%) 11( 3.1%)
Grade 2, 3, or 4 Treatmglit-Finergent Study
Drug Related AdCers) EvCats 50 (14.1%) 35( 9.8%)
Treatment-Exiirzeyt Serious Adverse

wvents T1(20.1%) 84 (23.5%)
Tramtut-Tmergent Study Drug Belated
Sem_ys Alverse Events 4 1.1%) T( 2.0%)
Tiatme ut-Emergent Adverse Events
eaag to Study Drug Discontinuation 11( 3.1%%) 15( 4.2%)
Tleatment-Emergent Adverse Events
Leading to Temporary Interruption of
Study Drug 16 { 45%) 32( 8.9%)
Treatment-Emergent Death® 2 0.6%:) T(20%)

2 Denominator for percentages is the number of subjects in the safety analysis set within the treatment group.
b Adverse events with onset after the last dose date plus 30 days are excluded from analysis.

¢ Treatment-emergent death refers to the deaths ccowring between the first dose date and the last dose date plus 30 days
(nclusive). A total of 12 subjects died by Week 96 data cutoff date (Appendix 16.2, Listing 23). Three deaths (EVG
Subject 0593-4154 and RAL Subjects 0744-3151 and 1343-3294) were not treatment-emergent.

2 for more information, see CHMP Assessment Report / European Public Assessment Report for Stribild
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The most frequently reported AEs in each group (see below) were as follows:
e EVG: diarrhoea (33.6%), URTI (18.9%) and headache (13.3%)
e RAL: diarrhoea (21.8%), URTI (15.6%) and cough (13.1%)

The majority of the diarrhoea reported in both groups was mild to moderate in severity. No subjects
discontinued study drug due to diarrhoea. Two cases (both in the RAL group) were SAEs.

The most frequently reported Grade 2, 3, or 4 AEs in each group were as follows:
e EVG: diarrhoea (13.3%, 47) and back pain and depression (each reported for 5.9%, 21)
e RAL: diarrhoea (7.8%, 28), bronchitis (5.9%, 21) and depression (5.6%, 20)

Table 52. GS-US-183-0145: Treatment-Emergent Adverse Events Reported for =25% Zwbj24¢s in
Either Treatment Group (Safety Analysis Set, Week 96 Dataset).

EVG RAL
Adverse Events by Svstem Organ Class and Preferred Term™ b.c.d (N=354) (N=338) o
Number of Subjects Experiencing Any Treatment-Emergent Adverse Events 319 (90.1%) 1B (28.ET 4D
Gastromntestinal Disorders 202(537.1%) 179 ( 30.0%)
Diarrhoea 119 33.6%) T8 (V11.8%)
Nansea 44 (12.4%) SID1IN%)
Vomiting 20 5.6%) 8%
Abdommal Pan 23 ( 6.5%) _l_ 20 3.6%)
General Disorders and Adnumstration Site Conditions 02 (26.0%) : 55 (24.0%)
Fatigue 37(10.5% ' 260 7.3%)
Pyrexia 1 T 200 3.6%)
Dedema Penipheral 11¢ 3.1%)
Infections and Infestations 227 (63.4%)
Upper Respiratory Tract Infection 67 ( 15.9%) 56 ( 15.6%)
Bronchifis 6 10.2%) 36(10.1%)
Nasopharymgitis | 33( 9.3%) 300 8.4%)
Urinary Tract Infection 26( 7.3%) 350 8.8%)
Sinusitis 20( 82%) 28( 7.8%)
Pneumonia 18( 5.1%) o 2.3%)
Folliculitis 18( 5.1%) T(2.0%)
Metebolizm and Nutrition Disorders 79(223%) T6(21.2%)
Hypercholesterolasmia AN 120 34%) 18 5.0%)
Musculoskeletal and Connective Tissne Disorders 113(31.9%) 104 (29.1%)
Back Pamn 390 11.0%) 330 D.8%)
Arthralgia 28( 7.9%) 26( 7.3%)
Pam in Extrenuty 25( 7.1%) 230 7.0%)
Nervous Svstem Disorders ~ \ 95 (16.8%) 88 (24.6%)
Headache | 47(13.3%) 37 10.3%)
Psychiatric Disorders T3 20.6%) T1{19.8%)
Deprassion 20( 8.2%) 310 8.7%)
Insommia 23( 6.5%) 20( 3.9%)
Respiratory, Thoracic g M didstinal Disorders 114 (32.2%) 105 (29.3%)
Congh A 3T 10.5%) 47(13.1%)
Skin and Subcutaneins Tissue Disorders 112 (31.6%) QB (27 4%)
Rasl 26( 7.3%) 27( 7.3%)
Vaseulas Didaroess 25( 71%) I8 10.6%)
HipeNsnsion 14 ( 4.0%) 23 6.4%)

Dedandinator for percentages is the number of subjects i the safety analysis set within the treatment group.

[t

Allverse events are mapped accordmg to the MedDFA dictionary, Version 14.0.
System organ classes are sorted alphabetically. Within each SOC, PTs are sorted in decreasing order of frequency.

-

d  Adverse events with onset after the last dose date plus 30 days are excluded from analysis.

Grade 3 or 4 AEs reported for > 1% of subjects in either treatment group were as follows:
e Pneumonia (EVG 1.7%, 6; RAL 1.4%, 5)
e Cellulitis (EVG 1.1%, 4; RAL 0.3%, 1)

e Blood bilirubin increased, diarrhoea and hypercholesterolaemia (1 each EVG; RAL 1.1%; 4)
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e Liver function test abnormal (EVG O subjects; RAL 1.4%, 5 subjects).

In both treatment groups, the most frequently reported AEs considered related to study drug by the
investigator were diarrhoea (EVG 7.1%, 25; RAL 5.3%, 19), nausea (EVG 4.0%, 14; RAL 2.5%, 9) and
headache (EVG 2.8%, 10; RAL 2.5%, 9).

Table 53. GS-US-183-0145: Treatment-Emergent Adverse Related to Study Drug Reported in >1% of
subject in Either Treatment Group (Safety Analysis Set, Week 96 Dataset).

EVG RAL
Adverse Events by Svstem Organ Class and Preferred Term™ ™+ ¢ (N=354) (N=358)
Numiber of Subjects Expeniencimg Any Treatment-Emergent Study Drug 840 23.7%) 13 (20.4%)
Pelated Adverse Events
Gastrointestinal Disorders 46 (13.0%) 40 (11.2%)
Diarthoea 250 7.1%) 190 3.3%)
Nausea 14 { 4.0%) o0 2.3%)
Vonuting 4 1.1%) 30 14%)
Abdomunal Distension 2( 0.6%) 410 1.1%)
General Disorders and Administration Site Conditions 10 2.8%) Oy 2.3%)
Fatigue T(20%) 40 1.1%)
Nervous Svstem Disorders 190 5.4%) 20590
Headache 10 2.8%) O 2.3%)
Dizziness 2( 0.6%) 30 14%)
Drysgeusia 2{ 06%) 41 1.1%)
Skin and Subcutansous Tissue Dizorders 0 2.8%) 11{ 7150
Fazh 3(0.8%) QLY A

The table below summarises safety by EVG dose. However, singestiiesc)'G 85 mg group received ATV/r
or LPV/r and the 150 mg group received DRV/r, FPV/r or TPM/r there are differences between regimens
that are inherently aligned with the dose of EVG.

Table 54. GS-US-183-0145: TEAEs by EVG Dose_(\V/eek 96 Safety Analysis Set)

EVG @5 mg QD

EVG 150 mg QD RAL
wiza ATV/r or LPV/r with DRV/r, FPV/r, Overall
N= 125 or TPV/r N = 358
A N = 229

Subjects Experiencing Any Treatment-Smegxgent

AE

111 (88.8%)

208 (90.8%)

318 (88.8%)

Grade 3 or 4 AE

28 (22.4%)

58 (25.3%)

85 (23.7%)

Study-Drug-Related AE

27 (21.6%)

57 (24.9%)

73 (20.4%)

Grade 3 or 4 Study-Drug-xeiated AE

2 (1.6%)

6 (2.6%)

11 (3.1%)

Subjects Experiencirig Any T#eatment-
Emergent SAE

19 (15.2%)

52 (22.7%)

84 (23.5%)

Study-Drug-Related/SiE 1 (0.8%) 3 (1.3%) 7 (2.0%)
AE Leading to ¥ remature Study Drug 1 (0.8%) 10 (4.4%) 15 (4.2%)
Discontinuation

AE Leﬁdi_wgf_o Study Drug Interruption 6 (4.8%) 10 (4.4%) 32 (8.9%)
Treat ne._‘t—Emergent Death 1 (0.8%) 1 (0.4%) 7 (2.0%)

Ri{tZs¢for the most frequently reported AEs (= 10% in either EVG dose group) were generally similar
batween EVG dose groups and also generally similar to those for the overall RAL group except that the
vate of diarrhoea was higher for both EVG groups vs. the RAL group.

Table 55. GS-US-183-0145: TEAEs Reported for > 10.0% with EVG (Week 96 Safety Set)

AE by PT

EVG RAL
150 mg with
85 mg with DRV/r, FPV/r, or
ATV/r or LPV/r TPV/r Overall
N =125 N =229 N = 358
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Diarrhoea 40 (32.0%) 79 (34.5%) 78 (21.8%)
Upper Respiratory Tract Infection 28 (22.4%) 39 (17.0%) 56 (15.6%)
Cough 9 (7.2%) 28 (12.2%) 47 (13.1%)
Nausea 13 (10.4%) 31 (13.5%) 41 (11.5%)
Headache 14 (11.2%) 33 (14.4%) 37 (10.3%)
Bronchitis 14 (11.2%) 22 (9.6%) 36 (10.1%)
Back Pain 8 (6.4%) 31 (13.5%) 35 (9.8%)
Depression 14 (11.2%) 15 (6.6%) 31 (8.7%)
Nasopharyngitis 10 (8.0%) 23 (10.0%) 30 (8.4%)
Fatigue 11 (8.8%) 26 (11.4%) 26 (7.3%) L

a Denominator for percentages is the number of subjects in the safety analysis set within the treatmet t giqup of

the subgroup of interest.

b  Preferred terms are sorted in decreasing order of frequency in the Overall RAL group.

¢ Adverse events are mapped according to MedDRA Version 14.0.

The overall safety profile for subjects treated with EVG was generally similar to that'for the overall RAL

treatment group. In the three largest Pl sub-groups the most notable differerceobserved was a lower
rate of SAEs with LPV/r (11.8%) compared with ATV/r (20.3%) and DRV/x (23:2%0).

Table 56. GS-US-183-0145: TEAEs by Protease Inhibitor (Week 96, Séfely Analysis Set)

EVG ~\S
85 mg QD 150 ma QD RAL
ATV/r LPV/r DRV/r FPV/r TPV/r Overall
N = 64 N = 68 N ="R20Z N =14 N =26 N = 358
56 62 e 14 6 318
Any TEAE (87.5%) (91.29%) _ |\(85.6%) (100.0%) | (100.0%) | (88.8%)
15 16 49 85
[0) [0)
Grade 3 or 4 AE (23.4%) (231596) (24.3%) 4 (28.6%) | 2 (33.3%) (23.7%)
16 14 50 73
- - 0, 0,
Study-Drug-Related AE (25.0%) (20.616) (24.8%) 3(21.4%) | 1 (16.7%) (20.4%)
Grade 3 or 4 Study- o o o o
Drug-Related AE 231 /o,_ I 0 4 (2.0%) 2(14.3%) | O 11 (3.1%)
13 47 84
[0) [0) [0)
SAE (20.6%) 8 (11.8%) (23.3%) 2 (14.3%) | 1 (16.7%) (23.5%)
gzuEdy'Dr”g'Re'ated 1.6%) |0 2(1.0%) |1(7.1%) |o 7 (2.0%)
AE Leading to N
Premature Study Drug 2%3.1%) 0 8 (4.0%) 1 (7.1%) 0 15 (4.2%)
Discontinuation (/3
AE Leading to Siady o o o o o
Drug Interrdption 3 (4.7%) 3 (4.4%) 8 (4.0%) 2(14.3%) | O 32 (8.9%)
Treatment/cmergent o o o
Death, 4 '\ 1 (1.6%) (0] 1 (0.5%) (0] 0] 7 (2.0%)

Infuie diree largest Pl sub-groups diarrhoea occurred at a higher (> 5% treatment difference) rate with
aV3Esi- LPV/r (47.1%) compared with EVG given with DRV/r (30.2%) or with ATV/r (21.9%). Rates for
nausea and headache were comparable across EVG + Pl sub-groups. Compared to the overall RAL
group, diarrhoea occurred more frequently with EVG + LPV/r or DRV/r. Rates of nausea and headache

were similar across Pl groups and RAL.
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Table 57. GS-US-183-0145: Most Common TEAEs by PI/r (Week 96 Safety Analysis Set)

EVG 85 or 150 mg QD RAL
Adverse Event by ATV/r LPV/r DRV/r FPV/r TPV/r Overall
Preferred Term N = 64 N = 68 N = 202 N =14 N =6 N = 354
. 14 32 61 10 o 78
Diarrhoea (21.9%) | (47.1%) | (30.2%) | (71.4%) |2 333%) | 51 gop)
15 15 33 56
(0) [0)
URTI (23.4%) | (22.1%) | 16.3%) | S (314%) | 1(A6.79%) | 15 5o
23 41
0, [0) 0, 0,
Nausea 8 (12.5%) | 7 (10.3%) (11.49%) 5 (35.7%) | 1 (16.7%) (11.5%) "
10 27 37
0, 0, 0,
Headache 8 (12.5%) (14.7%) (13.4%) 1 (7.1%) 1 (16.7%) (20 oz

Rates of AEs, SAEs and AEs leading to discontinuation were similar to or lower for EVG vs/ RAL

regardless of the dosing frequency of the PI/r but interpretation of these data is verylifiiited-0y the

small sample size of several groups. Overall, the incidence of diarrhoea was higher Zthewn EVG was
given with twice-daily RTV (36.8%, 93/253) compared to once-daily RTV (25.7%, 2§/101). No other
clinically significant differences between RTV dosing frequencies were noted.

Treatment emergent adverse events in study GS-US-183-0130

At least one TEAE was reported by 92% (177/192) of subjects. Th2 mast frequently reported were
URTI (25.5%), diarrhoea (22.4%), sinusitis (18.2%), bronchitis (1¥.7%0), nasopharyngitis (13.0%0),
nausea (13.0%), fatigue (12.5%), arthralgia (10.9%), dep/ession (10.9%) and back pain (10.4%0).
Grade 3 or 4 AEs were reported for 38% but those reported i > 1 subjects were very wide-ranging in
nature. Drug-related TEAEs were experienced by 24 &uniects (12.5%). Four subjects (2.1%)
experienced a Grade 3 AE considered to be drug-»alaws (acute pancreatitis, hepatitis B and peripheral
neuropathy [2 subjects]). The case of Grade 3 HEY was HBsAg negative at baseline but had Grade 4
ALT with Grade 3 AST and GGT elevations, viich resolved during temporary interruption of ARV and
did not occur following resumption of therooy (EVG, DRV/RTV, TDF and ABC).

Treatment emergent adverse e''eni:s in study GS-US-183-0105

At least one TEAE was reportxd Uy the majority of subjects with broadly comparable rates across
treatments. The most fretiueitly reported were diarrhoea, nausea, constipation, vomiting, fatigue,

injection site reactiony. pyrexia, URTI, sinusitis, headache, cough and pharyngolaryngeal pain.

Table 58. Nunibes Ui subjects experiencing any TEAE in study GS-US-183-0105

EVGrr EVGr EVGHY
Numbén(%a) aiSdbjects with Adverse 20/100 mg | 50/100 mg | 125/100 mg| CPLr —
Eventg'oy Svsvem Organ Class, CPI'r QD QD QD EVGiTr
High Lovel Term, and Preferred Term | (N =63) (N=T1) N=T1) N=73) N =30
Ninha, of Sub_] ects Expe]_‘iencmg Any 59(93.7%) | 63(88.7%) | 67(94.4%) | 72(98.6%) | 26 (86.7%)
Tivatment Emergent Adverse Event®

The commonest TEAEs considered drug-related were diarrhoea, nausea and vomiting but there was no

consistent pattern for rates in relation to EVG dose.
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Table 59. GS-US-183-0105: Treatment-Related Adverse Events Reported by at Least 5% of Subjects

by Treatment through Week 48 (Randomised and Treated Analysis Set).

EVGir EVGir EVGir
Number (%) of Subjects with Adverse 200100 mg | S0/100 mg |125/100 mg | CPLr—
Events by System Organ Class, High- CPLir QD QD QD EVG/r
Level Term, and Preferred Term (N=063) N=T1) (N=T1) N=T73) (N =30)°
Number of Subjects Experiencing Any 25 (39.7%) | 19 (26.8%) | 21 (29.6%) | 19 (26.0%) | 3 (10.0%)
Related Treatment Emerzent Adverse
Events™
Gastrointestinal Disorders 14 (22.2%) | 11 (15.5%) | 13 (18.3%) | 9(12.3%) 0 {0.0%)
Diarrhea (excl infective) 10 (13.9%) [ 4 (5.6%) 4(5.6%) 2(2.7%) 0(0.0%)
Diarrhea 10(15.9%) [ 4(5.6%) 4(5.6%) 2(2.7%) 0(0.0%a)
Naunsea and Vomiting Symptoms 5(7.9%) 6 (8.3%) 5(7.0%) 6 (8.2%) 0(0.0%3
Nausea 5(7.9%) 3(7.0%) 4(5.6%) 5(6.58%) 0 (%)

Phase 1 studies in non HIV-infected subjects

The applicant did not summarise AEs from the Phase 1 studies but SAEa,and discontinuations due to
SAEs are described (see below). For the most part the TEAEs observed(in/the various studies in healthy
subjects were as expected in these study populations. In several cf th 3 DDI studies the AEs observed
on co-administration of EVG with other medicinal products refi:cted tive known safety profiles of the
other drugs (e.g. jaundice with ATV). In some studies rate¢ foicertain AEs were higher on co-
administration.

Serious adverse event/deaths/other significant events

Deaths

Twelve male subjects died during ¢S-31S-183-0145 up to the cut-off date for the CSR (EVG 3; RAL 9
subjects). Nine of these 12 deatiisyweie considered treatment-emergent (EVG 2; RAL 7). The AEs
associated with treatment-eniergadit death in the EVG group (acute myocardial infarction and rectal
haemorrhage) were not considered related to study drug.

Three deaths occurreavduring GS-US-183-0105 but these were not considered related to study drugs
by the investigatois/Cae in the EVG/RTV 50/100 mg group died of cardiorespiratory failure on Day
221. The two clatias In the EVG/RTV 20/100 mg group were due to B-cell lymphoma on Day 159 and
Pneumocystis jircvecii pneumonia on Day 143.

Elevenideatns occurred during GS-US-183-0130 but none was considered to be related to study drug.
Causes ol 'death included subdural hematoma, complications from Pneumocystis pneumonia,
pr2sufnptive self-asphyxiation, perforated ulcer, colorectal carcinoma, sepsis, coronary arterial
sc'erosis and dilated cardiomyopathy, advanced HIV disease, strangulation, progressive multifocal
ieucoencephalopathy and Hodgkin lymphoma.

Serious adverse events

In Phase 1 studies:

e A 20-year-old healthy female subject experienced intrauterine foetal death on day 44 after the last
dose of EVG 125 mg and RTV 50 mg.
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e Spontaneous abortion occurred in a subject who received EVG/RTV who was discovered to be
pregnant in the latter part of the study due to failure of contraception. She was immediately
discontinued but had a spontaneous abortion 14 days later.

e One SAE of diabetic foot ulcer not considered to be related to EVG/COBI occurred in a 71 year-old
subject with severe renal impairment and type 2 diabetes.

In GS-US-183-0145 SAEs were reported for 20.1% (71 subjects) in the EVG group and 23.5% (84
subjects) in the RAL group. The majority concerned infections (mostly pneumonia and cellulitis) and
were not considered to be related to study drug by investigators. SAEs considered related to study
drug were reported for 4 EVG and 7 RAL subjects. Those in the EVG group concerned type 1 diabetes,
cerebral infarction plus subarachnoid haemorrhage, haemolytic anaemia and cholestatic hepatitis.
Convulsion was the only SAE considered related to study drug by the investigator that wasssaparted for
> 1 subject in a treatment group (2 subjects in the RAL group).

Table 60. GS-US-183-0145: Treatment-Emergent Serious Adverse Events Reported 1 >1% of
Subjects in Either Treatment Group (Safety Analysis Set, Week 96 Dataset).

EVG RAL
Adverse Events by System Organ Class and Preferred Term®™ ™ ¢ (N=354_ (N=358)
Wumber of Subjects Expenencing Anv Treatment-Emergent Serious Adverse T 200%0 84 (23.5%)
Events
General Disorders and Admimstration Site Conditions = WLIA) 3 1.4%)
Chest Pain 1N 08%:) 4( 1.1%)
Infections and Infestations . _‘_ SA( 9.4%) M 6.7%)
Preumonia : 12( 3.4%) T 2.0%)
Cellulitis | 3 1.4%) 40 1.1%)
Bronchitis "N 2( 0.6%) 4( 1.1%)
Psychiatric Disorders o 3( 14%) 10 ( 2.8%)
Suicidal Ideation 3(0.8%) 4( 1.1%)

Of note, all subjects who experienced an +E ri:2lated to suicidal ideation or suicide attempt when
receiving EVG in different studies had s pre-existing history of depression or psychiatric iliness.

There were 52 subjects who hads=at''esst one SAE in GS-US-183-0105 (including the 3 deaths) and 41
occurred in one of the EVG grouns, Another 6 subjects who switched to open-label EVG had SAEs. The
only SAEs reported in > 1s5ebjyact within a treatment group were pneumonia (2 in the 125/100 mg
group) and B-cell lymphorina+2 in the 20/100 mg group). Three SAEs assessed as related or possibly
related to study drugs wacluded two in EVG-treated subjects (syncope and hypersensitivity reaction).

In GS-US-183-6G120'72 subjects (37.5%) who received EVG/RTV experienced at least one SAE. Those
reported in >%94, included pneumonia (3.1%), cellulitis (2.1%), myocardial infarction (1.6%), chest
pain (19694), ¢astro-enteritis (1.6%), influenza (1.6%) and acute renal failure (1.6%0). All of these
SAEs yvarevconsidered by the investigators to be not related to study drug. The two SAEs considered by
the<inuesiigator to be related to study drug involved acute pancreatitis on Day 496 and acute
aedroiising retinitis on Day 1220.

Pregnancies

In Phase 1 studies five pregnancies were reported in subjects who received EVG and two more in
subjects who received EVG during Phase 1 studies with COBI. See above section on SAEs. Two have
resulted in healthy infants and one had a termination. One infant born to a subject with a positive
pregnancy test on Day 7 of 125 mg EVG with DRV/RTV had bilateral extra fingers at the fifth digit.
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There was a family history of extra fingers and the congenital abnormality was deemed to be unrelated
to treatment.

In GS-US-183-0145 seven pregnancies were reported (4 EVG and 3 RAL). Two subjects were
determined to have been pregnant before study drug administration was initiated, of which one had a
spontaneous abortion and the other had an induced abortion. Of 5 exposed to study drug during
pregnancy, 2 subjects in the EVG group delivered healthy babies while one in the RAL group had a
spontaneous abortion. Two were ongoing at the time of the report. In GS-US-183-0130 one pregnancy
occurred that ended in spontaneous abortion.

Laboratory findings

In GS-US-183-0145 the numbers with TE laboratory abnormalities of any Grade were con oarable
between treatment groups. Grade 3 or 4 laboratory abnormalities were reported foxr EV/G 25.7% vs.
RAL 41.8% and the difference primarily reflected lower rates in the EVG group for ¢,Fiatinormalities.

Grade 3 or 4 abnormalities were reported for a higher percentage of subjectsdrnthe’eVG group for
lipase (13.6% vs. 6.9%; although rates for amylase were 6.3% vs. 5.9%), and ceatinine kinase (6.0%
vs. 3.7%). The most frequently reported Grade 3 or 4 treatment-emeraeit laboratory abnormalities
were:

e EVG: lipase (only performed if amylase > 1.5 ULN; 13.6%)=arnZave (6.3%); haematuria (6.0%);
hyperbilirubinaemia and creatinine kinase (each 6.0%)

e RAL: hyperbilirubinaemia (8.5%); lipase (6.9%); GG ihana’haematuria (each 6.5%)

Marked laboratory abnormalities were reported for comparable percentages in each group (EVG
27.5%; RAL 30.2%).

Thirteen subjects (EVG 6, RAL 7) had ALT or AST values > 3 < ULN and total bilirubin > 2 < ULN
occurring at the same study visit. The like vy cawuses for these liver laboratory abnormalities are shown
in the table below. No subject in the studyymet the definition of Hy’s law. Two subjects (one per
treatment group) had changes in liverylavoratory values potentially associated with drug-induced
chemical hepatitis. The enzymadiciaievations were transient, resolved after discontinuation and had no
sequelae.
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Table 61. Summary of Subjects with ALT or AST Values >3 x ULN and Total Bilirubin Values >2 x ULN

at the Same Study Visit (Safety Analysis Set, Week 96 Dataset).

Treatment
Subject Group Event Likely Cause
0566-3310 EVG No liver-related AE: Grade 3 On ATV acute myocardial infarction with
laberatory results AST elevation but normal ALT
05935-4154 EVG Chronic hepatic failure (SAE) Chronic hepatitis C, with liver cirthosis
and lrver failure
0991-3142 EVG No liver-related AE; Grade 3 On ATV
laberatory results
1543-3404 EVG No liver-related AE; Grade 2 On ATV
laberatory results
3959-3076 EVG No liver-related AE: Grade 3 On ATV HCV infection
laberatory results
40094121 EVG Hepatitis cholestatic (SAE) On DEV, BTV, etravinine; HCV infection
0566-3133 RAL No liver-related AE: Grade 2 On ATV
laberatory results
0566-3443 RAL Hepatitis B, hepatitis alecholic; On ATV: HBV infection; alcoholism
Grade 3 laberatory results
0637-3382 RAL Allergic drug reaction (SAE) Blinded study drug (RAL) and DRV
1493-4088 RAL Hepatitis (SAE) Acute hepatitis B infection
1534-3303 RAL No liver-related AE; Grade 3 HCV infection
laboratory results
4024-4043 FAL Metastases to liver (SAE): Grade 2 On DEV/r; metastases to liver
laboratory results
5007-3451 RAL Hepatitis (SAE) On DEV/r, Truvada, bl shgdy dmug
) ] (RAL)

Serum creatinine increased with median change fror beseline at Week 96 of 0.10 mg/dL in both
groups. Treatment-emergent serum creatinine atincsmalities were reported for 32 EVG subjects and 36
RAL subjects while Grade 3 or 4 abnormalitizs were reported for 2 subjects in each group. Blood
creatinine increased was reported as an A Tor'@ EVG and 3 RAL subjects and considered related to
study drug for one EVG subject. There wastesdecrease in median values for eGFRCG in both treatment
groups (EVG median change at Weelr 55 ¢t —10.8 mL/min; RAL —11.7 mL/min).

Hypophosphataemia was reporteuntoreVG 41 vs. RAL 31 subjects. Grade 3 hypophosphataemia was
reported for 2 EVG subjects.qdypaghosphataemia was reported as an AE for 2 subjects in each group
but no case was consider¢d zlated to study drug and no action was taken. Glycosuria was reported for
EVG 31 vs. RAL 26 subjecterand Grade 3 glycosuria was reported for 13 (3.7%) vs. 11 (3.1%).
Proteinuria was repGited,in EVG 170 and RAL 176 subjects (Grade 3 in one EVG subject). Similar
numbers in eackstre atinent group had treatment-emergent abnormalities reported for fasting total
cholesterol o fasting triglycerides. AEs of blood triglycerides increased or hypertriglyceridaemia were
reported f¢r carnparable percentages per group.

In stydy\GU-US-183-0105 parameters for which > 1 subject per treatment had a TE Grade 3 or 4
abfidornvdiity included cholesterol, triglycerides, CK, GGT, lipase, amylase, total bilirubin, phosphorus,
nalead serum glucose, haemoglobin, neutrophils, platelets, WBC count, urine blood and urine glucose
wut no treatment-related trends were apparent.

In study GS-US-183-0130 the most frequent Grade 3 and 4 laboratory abnormalities involved CK,
GGT, serum amylase, fasting triglycerides and urine glucose. Most were not considered to be clinically
relevant (e.g. CK elevation or amylase elevation without associated TEAES) or were due to underlying
conditions (e.g. diabetes, HCV).
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Discontinuation due to adverse events

Discontinuations due to TEAS in the Phase 1 studies did not show treatment-related trends.

Up to the Week 96 CSR cut-off date for GS-US-183-0145 the rates of premature study drug
discontinuation due to TEAEs were EVG 3.1% (11) vs. RAL 4.2% (15). TEAEs leading to discontinuation
reported in > 1 EVG subject were nausea (2) and vomiting (2). In six EVG and nine RAL subjects
TEAEs leading to study drug discontinuation were considered related to study drug by the investigator,
including cases of nausea and abdominal pain in the EVG group.

Table 62. GS-US-183-0145: Treatment-Emergent Adverse Events Leading to Premature Study (Orxag
Discontinuation (Safety Analysis Set, Week 96 Dataset).

EVG RAL
Adverse Events by Svstem Orzan Class and Preferred Term™ b.cd (N=354) (N=358)
INumber of Subjects Experiencing Any Treatment-Emergent Adverse Events 11( 3.1%) 13( 4.2%)
Leading to Premature Study Drug Discontinuation
Blood and Lymphatic System Disorders 1{ 0.3%) 0
Haemolytic Anasnua 1{ 0.3%) i]
Gastromtestinal Disorders 4{ 1.1%) 10 03%) N
Abdominal Pain 1{ 0.3%) 1(03%)" 4
Nauzea 2{ 0.6%) F
Vomiting 2( 0.6%) [
Fectal Heemorrhage 1({ 03%) 7%
General Disorders and Admumstration Site Conditions 1{ 03%) & O J
Fatizue 1{ 0.3%) A W
Hepatobiliary Disorders 2 0.6%) /N, 30 0.8%)
Hepatitis 0 N 2 0.6%)
Chrome Hepatic Fathure 1 Q5% 0
Hepatitis Acute LG 1{ 0.3%)
Hepatitis Cholestatic 1 ({§3%) 0
Inumune System Disorders = 0 1( 0.3%)
Serum Sickness 0 1( 0.3%)
Infections and Infestations j = 0 1{ 03%)
Hepatitis C 0 1( 03%)
Investigations 2{ 0.6%) 4( 1.1%)
Blood Triglycerides Increasad 0 1( 0.3%)
Gamma-Glutamvltransferase Increased A U 0 1( 0.3%)
Hepatic Enzyme Increased 0 1 03%)
Lipids Increased AN 0 1( 03%)
Transaminases Increased N 1( 0.3%) 0
Waist Circumference Increased R 1( 0.3%) 0
Musculoskeletal and Connective Tissue Disordars 1¢ 0.3%) ]
Myalgia 1{ 0.3%) 0
Neoplasms Benign, Malignant and Unspasitiyd (Incl Cysts and Polyps) 3(0.8%) 2( 0.6%)
Diffinse Large B-Cell Lymphond’. 1( 0.3%) 0
Lung Cancer Metastatic 1¢ 0.3%) ]
Lung Neoplasm Malignant 0 1{ 0.3%)
Lung Squamons Cell £ ar yonu Stage Unspecified 1 0.3%) 0
Renal Cell Carcinama | 0 1( 0.3%)
Nervous SystemDise ders 1( 0.3%) 0
Headache A 1¢ 0.3%) ]
Psychiatric Diferdegs 0 1(0.3%)
b Aby e 0 1( 03%)
Reunl.r@.l:‘, v Dhisorders 1{ 0.3%) 1 0.3%)
et 0 1(0.3%)
[ Jepal Failure Acute 1{ 0.3%) i]
SEiard Subcutaneous Tissue Disorders 0 3(0.8%)
%, Lipohypertrophy 0 1 0.3%)
Pash Maculo-Papular 0 1 0.3%)
Vasculinie Fash 0 1( 0.3%)

In GS-US-183-0105 discontinuation from study due to TEAEs occurred in 2 subjects (3.2%) in the
CPI/r group compared to 3 (4.2%), 2 (2.8%) and 1 (1.4%) in each of the EVG/r 20/100, 50/100, and
125/100 mg groups, respectively. These included cases of hypersensitivity (EVG/r 20/100 mg) and
convulsion (EVG/r 50/100 mg) that were considered by the investigators to be study drug related.
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In GS-US-183-0130 10 subjects (5.2%) had TEAEs that led to premature discontinuation of study drug
but none was reported in > 1 subject or considered by the investigator to be related to study drug. All
except one were SAEs.

2.6.1. Discussion on clinical safety

The total exposure of HIV-infected subjects to EVG specifically when administered in conjunction with
RTV-boosted Pls is limited to 354, of which ~60% had been exposed for > 96 weeks when the CSR
was finalised. This is not an overly large database for a new agent but it is supported by considerabi=
numbers exposed to EVG as part of QUAD STR and in the Phase 1 and 2 studies.

Results from study GS-US-183-0145 suggested comparable overall AE/SAE rates between FV¢ and
RAL except for slightly higher rates for AEs considered drug-related, including those of Graodes 2-4 (but
not 3-4).

Taking into account the data for EVG + PI/r in this study and the STB data there,segms to be a
particular association between EVG and diarrhoea, including Grades 2-4. Ratet& wev< higher for EVG vs.
RAL in study GS-US-183-0145 but no subject in the EVG group discontinued d{te'to this AE. Although
one third had Grade 2-4 diarrhoea, no case was serious. Diarrhoea also.ouvcurred more often with STB
vs. Atripla (although not vs. ATV/r + TVD). Rates of nausea and vomiti#igiwere generally comparable
for EVG vs. RAL in GS-US-183-0145.

EVG and STB have been associated with several cases of elexaved ALT and AST. The available data do
not suggest that EVG was more likely to trigger LFT abnarrialit es than RAL or that STB is associated
with higher rates of abnormal liver parameters compared to, Truvada or Atripla.

For other laboratory parameters there was no indiaaviar that EVG was associated with a higher rate of
abnormal values vs. RAL except that hypophospliatacmia was reported for 41 EVG and 31 RAL
subjects. Urinary phosphate excretion was nct measured. Very few subjects had co-existing
hypophosphataemia and urinary abnormaitiet and in the EVG group subjects the most likely
explanation was the co-administered TDF.

From the safety database all the acverse events reported in clinical trials that are deemed by the
CHMP to be adverse reactions:liave been included in the Summary of Product Characteristics

2.6.2. Conclusions @i the clinical safety

There are no maior sa ety concerns for use of EVG raised by the data. For the most part the safety
profile of EVG \ias ¢omparable with that of RAL when each was co-administered with RTV-boosted Pls
and other ggernts in GS-US-183-0145. There seems to be a clear association between EVG and
diarrheeayand this is one of the few AEs that occurred at a higher rate vs. RAL but it was not identified
as th{ triyger for discontinuations due to AEs.

2% . Pharmacovigilance system

The CHMP considered that the Pharmacovigilance system as described by the applicant fulfils the
legislative requirements.

2.8. Risk Management Plan

The CHMP received the following PRAC Advice on the submitted Risk Management Plan: The PRAC
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considered that the risk management system version 0.3 could be acceptable with revisions required
as described in the attached PRAC endorsed PRAC Rapporteur assessment report.

The CHMP endorsed this advice without changes.

The Applicant implemented the changes in the RMP as requested by PRAC. The CHMP endorsed the
updated Risk Management Plan version 0.4 with the following content:

Safety concerns

Table 6. Summary of Safety Concerns

Important ldentified Suicidal ideation/suicide attempt in patients with a pre-existing hiswry
Risks of depression or psychiatric illness

Drug resistance to EVG

Important Potential Concurrent use of drugs whose coadministration with EVIG 1S
Risks contraindicated

Medication errors that may result in reduced expos<i#e to EVG

Reduced efficacy in women

Missing Information Safety in children
Safety in elderly patients

Safety in preghancy

Safety in lactation

Safety in severe hepatic impairiment (CPT score C)

PK of EVG in subjects with UGT1A1 polymorphisms

Long-term suppression of HIV-1 infection
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Pharmacovigilance plans

Table 7. Ongoing and Planned Additional Pharmacovigilance Studies/Activities in the

Pharmacovigilance Plan

Date for
Submission

in HIV-1 infected,

antiretroviral tr2avment-

experienced.cnilcren aged
< 18 years,

children aged
< 18 years

of Interim
or Final

Safety Status Reports

Concerns (Planned, | (Planned or
Study/Title Objectives Addressed Started) Actial)
Category 3 (Interventional clinical studies)
GS-US-183-0145 To evaluate the long- Missing Ongoirg -:_QZ 2015
A Phase 3, multicenter, term efficacy of EVG information: (Final report)
randomized, double-blind, administered with a Long-term
double-dummy, study of the | background regimen in | suppression of
safety and efficacy of adults HIV-1 infectigii
ritonavir-boosted
elvitegravir (EVG/r) versus
raltegravir (RAL) each
administered with a
background regimen in HIV-
1 infected, antiretroviral
treatment-experienced
adults
GS-US-183-0160 To evaluatethesbK, Missing Planned April 2016
A Phase 2/3, open-label, 2- safety, aiha'anuiviral information: (48-week
part study evaluating the activity af 1-vG Safety in report
pharmacokinetics, safety, adniinis tered with a children [adolescents])
and antiviral activity of EVG haciiground regimen December
administered with a l containing a PI/r in 2016
background regimen HIV-1 infected, ARV (48-week
containing a RTV-boosted PI%| treatment-experienced report

[0-12 years])
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Date for
Submission
of Interim

or Final
Safety Status Reports
Concerns (Planned, | (Planned or
Study/Title Objectives Addressed Started) Actual)
CO-US-183-0165 (PENTA To compare the safety | Missing Planned September
17) and antiviral activity of | information: 2017 (firal
A Phase 2/3, multicenter, current therapy versus | Safety in report)
randomized, open-label, EVG administered with children
multicohort study comparing | DRV/r or versus DRV/r
the safety and antiviral in HIV-1 infected, ARV
activity of current therapy treatment-experienced,
versus EVG administered virologically
with RTV-boosted darunavir | suppressed pediatric
(DRV/r) or versus DRV/r in subjects aged 6 to
HIV-1 infected, antiretroviral | < 18 years of age
treatment-experienced,
virologically suppressed
pediatric subjects aged
6 to < 18 years of age A
GS-US-183-0154 To evaluate the PK, Migsing Planned October 2021
A Phase 2/3, open-label, 2- safety, and antiviral | information: (final report)
part study evaluating the activity of EVG Safety in
pharmacokinetics, safety, coadministersd witi children
and antiviral activity of EVG | COBI and 2=irsidine
coadministered with COBI NRTIs inGd1v=2
and 2-first-line NRTIs in infeciaan ARV
HIV-1 infected, antiretroviral | trectment-naive
treatment-naive children chilcren aged
aged < 18 years o = 18 years
Planned PK study of EVG To evaluate the PK of Missing Planned Q2 2015
following administratica of EVG in subjects with information: (final report)
STB in subjects with UGT1A1*28/*28 PK of EVG in
UGT1A1*28/*23 ganotype genotype administered | subjects with
STB UGT1A1
RN polymorphisms
Cate(jory. 3 (Non-interventional studies)
Diwy litilization study To determine the use Important Planned 25 February

of rifampicin, St. John’s
wort, carbamazepine,
phenobarbital and
phenytoin with EVG in
the postmarketing

setting.

potential risk:
Concurrent use
of drugs whose
coadministration
with EVG is
contraindicated

2014
(Feasibility
assessment
report)
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Date for
Submission
of Interim
or Final
Safety Status Reports
Concerns (Planned, | (Planned or
Study/Title Objectives Addressed Started) Actual)
To determine the Important
incidence/prevalence potential risk:
and outcome of Medication
medication errors in errors that may
the postmarketing result in
setting that may result | reduced
in reduced exposure to | exposure to |
EVG. EVG N
Antiretroviral Pregnancy To determine the risk Missing Cngcing Interim
Registry of birth defects in information: reports
patients exposed to Safety in available
ARVs, including EVG, pregnancy every
during pregnancy 6 months
(June and
December
each year)
Risk minimisation measures
Table 8. Summary Table of Risk Mmirqizétion Measures
Additional
Risk Mini-
mization
Safety Concern | Routize Risk Minimization Measures Measures
Important identitiZowisks
Suicidal The SmPC (section 4.8) lists suicidal ideation and suicide None
ideation/syicide attempt (in patients with a pre-existing history of depression
attempt nypdatients | or psychiatric illness) as an uncommon ADR.
with ¢, pre-existing
historfr of
aunression or
psychiatric illness
Drug resistance to | The SmPC (Section 4.4) states that EVG has a relatively low None

EVG genetic barrier to resistance when used as part of a
suboptimal regimen, and that, whenever possible, EVG should

be administered with a fully active PI/r and a second fully
active ARV agent to minimize the potential for virological
failure and the development of resistance
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Additional
Risk Mini-
mization
Safety Concern Routine Risk Minimization Measures Measures
Important potential risks
Concurrent use of | The SmPC (Sections 4.3 and 4.5) includes information that None

drugs whose
coadministration
with EVG is
contraindicated

coadministration with strong CYP3A inducers (rifampicin, St.
John’s wort, carbamazepine, phenobarbital and phenytoin) is
contraindicated due to the potential for loss of virologic
response and possible resistance.

The Package Leaflet instructs patients that rifampicin, St.
John’s wort, carbamazepine, phenobarbital and phenytoin
should never be taken with EVG

[\

Medication errors
that may result in
reduced exposure
to EVG

in combination with a PI/r, and includes information on #i
recommended dosing regimens for EVG and the
coadministered PIl/r and that no data are available tc
recommend the use of EVG with dosing frequenci<s for Pls
other than those recommended in the Vitekt\ Sii»PC.

The SmPC (Section 4.4) contains warnings tisat.the dose of
EVG should be decreased from 150 mg cace daily to 85 mg
once daily when used in combinatior,wit!i ritonavir-boosted
atazanavir (ATV/r) and ritonavir=agosted lopinavir (LPV/r),
that EVG should only be uses,iincembination with a PI1/r, that
EVG should not be used wity, a ¥l boosted by another agent,
that boosting EVG with an agent other than ritonavir may
result in inadequate Hlagma levels of EVG and/or the PlI,
leading to losg o thexapeutic effect and possible development
of resistance fand tnat EVG should not be used in combination
with prodiiCiy centaining elvitegravir or pharmacokinetic
boostin: agafits other than ritonavir.

The (Package Leaflet contains information on the appropriate
EVG uise for each recommended Pl and instructs patients to
| alviays take the dose recommended by the doctor and not to

cnange the dose unless instructed to do so by the doctor.

The SmPC (Section 4.2) states that EVG must be administerec, | “None

Reduced efficacy: None None
in women | -
Missimg,information
S¢tey In children The SmPC (Section 4.2) states that the safety and efficacy of None
EVG in children aged O to less than 18 years have not yet
been established and that no data are available.
The SmPC (Section 4.8) states that no safety data are
available for children below 18 years of age and that EVG is
not recommended in this population
Safety in elderly The SmPC (Section 4.2) states that no data are available on None

patients

which to make a dose recommendation for patients over the
age of 65 years.
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Additional

Risk Mini-
mization
Safety Concern Routine Risk Minimization Measures Measures
Safety in The SmPC (Section 4.6) states that there are no or limited None
pregnancy clinical data with EVG in pregnant women and that EVG should
not be used during pregnancy unless the clinical condition of
the woman requires treatment with EVG.
Safety in lactation | The SmPC (Section 4.6) states that it is unknown whether EVG | None

is excreted in human milk, that a risk to the newborns/infants
cannot be excluded and therefore EVG should not be used
during breast-feeding, and that in order to avoid transmission
of HIV to the infant it is recommended that HIV infected
women do not breast-feed their infants under any
circumstances.

Safety in severe The SmPC (Sections 4.2 and 4.4) states that EVG has nbf; None
hepatic been studied in patients with severe hepatic impairtient
impairment (CPT (Child Pugh Class C).
score C) The SmPC (Section 4.4) includes a class warpiha “af ARVs that
patients with pre-existing liver dysfunctiopsilishiang chronic
active hepatitis, have an increased fregueacy of liver function
abnormalities during combination aatiretroviral therapy and
should be monitored according to staindard practice, and that
if there is evidence of worsenirg livier disease in such patients,
interruption or discontinuat/on ot treatment must be
considered.
PK of EVG in None None
subjects with
UGT1A1
polymorphisms R\
Long-term viral None None

suppression of
HIV-1 infection

2.9. User consdiation

The results,af theruser consultation with target patient groups on the package leaflet submitted by
the apolicaat show that the package leaflet meets the criteria for readability as set out in the
Guidegiing, on the readability of the label and package leaflet of medicinal products for human use.
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3. Benefit-Risk Balance

Benefits

Beneficial effects

EVG is clearly active against HIV in vitro and achieved a 2-log drop in HIV RNA over 10 days when
administered as 50 mg EVG plus 100 mg RTV daily in the short-term monotherapy study. When use i
at an appropriate dose regimen to treat susceptible virus it could be expected to contribute terth>
overall effect of an ART regimen, including co-administration with RTV-boosted Pls as proposéd wv the
applicant. Taking into account also the data from study GS-US-183-0145, EVG may be cofisicerad as
an alternative to the only currently licensed integrase inhibitor raltegravir. Overall, thig'study
demonstrated comparable efficacy for EVG vs. RAL, with a lower bound of the 95%:Cl around the
treatment difference (< 50 copies/mL at Week 48) of -6.0%. The sensitivity and,sevandary analyses
support a conclusion of comparable efficacy for EVG vs. RAL.

Uncertainty in the knowledge about the beneficial effects

EVG is intended to be used only in co-administration with a PI/r. Cue 2 the PK properties of EVG itself
and the various possible P1/r regimens the total risk of possibl¢ inverasiions is difficult to assess and to
predict.

EVG has only been evaluated in PK studies with twice daily ®RV/RTV or LPV/RTV. In addition, the few
data available from study 0145 strongly point again{t using EVG with once daily DRV/RTV. Off-label
use of EVG with these regimens therefore constitutes a major concern and respective warning has
been included in the SmPC.

The clinical efficacy programme for EVG,was ¢ecided upon at a time of transition with regard to study
feasibility and regulatory guidance ATHis led to conduct of a single pivotal study in which EVG was co-
administered with one of five RTV-hocogted Pls predicted to be active against the individual subject’s
virus plus at least one other agénuy, 11ie study was not designed to provide Pl-specific efficacy data
although the numerical comg arisetis suggest no major differences between EVG and RAL for the PI/r
subgroups. Neverthelessq'muzh’of the justification for use rests on the PK data indicating the need for
either 150 mg or 85 wg EV, with individual P1/r combinations. At present there are doubts regarding
only co-administra®ion, of EVG 150 mg with TPV/RTV, and this combination has therefore been
excluded from #ig, rasommended combinations in the SmPC.

Although th& numibers are too limited to draw firm conclusions, the observed lower efficacy in women
warraqtsiciase attention and has been added to the RMP as a potential risk.

At nrezert the virological data, including the resistance analysis population data, suggest that EVG is
nctassociated with a higher risk of selecting for INSTI-R mutations compared to RAL and there is
ineomplete cross-resistance between the two. However, the experience is currently too limited to
aiscern whether EVG has a similarly low genetic barrier to resistance as RAL in practice. Furthermore,
there is sufficient evidence to support a warning regarding the need to ensure use in combination with
other known active agents.
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Risks

Unfavourable effects

The safety profile of EVG is mostly unremarkable among the HIV agents and is generally comparable
with that of RAL. While EVG has a particular propensity to be associated with diarrhoea, thus far
diarrhoea does not seem to have been a treatment-limiting issue. Although the final reasons for study
discontinuation that are captured on CRFs sometimes mislead (e.g. subjects may be recorded as ‘lost
to follow-up’ when in reality they had AEs in the clinical trial that prompted them to seek other
treatment outside of the study and fail to attend further visits) there was not an overall excess o’
discontinuations from EVG vs. from RAL.

Uncertainties regarding the possible antibacterial effects of EVG and its impact have been‘ide)tified
from non-clinical data, but in absence of clinical findings those are regarded as minor.

Uncertainty in the knowledge about the unfavourable effects

Strictly with regard to use of EVG with boosted Pls in HIV-infected subjeeas the safety database is
limited to 354 subjects, of which ~40 % discontinued before week 96( Daspite of the overall safety
profile of elvitegravir not being of any major concern, this limits the #eiidnce that can be placed on the
identification of adverse reactions and their rates.

Benefit-risk balance

Importance of favourable and unfavourable efiacts

The activity of EVG against HIV-1 has beeritleasly demonstrated, including in a confirmatory phase 111
study in comparison with another active'treatment. Therefore, EVG has a potential to address the
medical need that exists in the propased FiiV-1 infected target population.

No major unfavourable effects Favwes€en identified for EVG. However, the amount of safety data
currently available limits theJ<ncwtedge about the exact safety profile of EVG. Longer term data are
expected to be available ffory additional pharmacovigilance activities agreed in the RMP.

Even though the possiiale PKuinteractions of EVG have been extensively studied, due to the many
different possible ¢oraninations of co-administered medicines, the exact nature and extent of
interactions,is < iffiguit to predict. The risks related to possible coadministration of EVG in non-
recommendaacombinations or medication errors is to be addressed in a drug utilisation study agreed
in the,RMP:

The e pelience is currently too limited to discern whether in practise EVG has a similarly low genetic
bé et to resistance as RAL, however the risk of resistance development does not prevent use of EVG
irncombination with other known active agents. Development of resistance has been included as an
identified risk in the RMP.

Despite the limitations of the data available, taking into account the lack of serious safety concerns
and the need for alternative treatments for the proposed target population there is sufficient evidence
to support use of EVG with the four proposed P1/r combinations.
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Benefit-risk balance

Current evidence suggests that the benefit-risk balance is in favour of use of EVG at the recommended
dose with once daily ATV/r or with twice daily LPV/r, DRV/r or FPV/r and with other retroviral agents
for treatment of HIV-1 infection in adults who are infected with HIV-1 without known mutations
associated with resistance to EVG.

Discussion on the benefit-risk balance

The PK data and the evidence for efficacy, including the actual 95% CI observed in GS-US-183-0145;
support use of EVG with RTV-boosted Pls as discussed above.

There are no safety concerns that would preclude use of EVG as recommended, however, AZiigresis a
considerable potential for drug-drug interactions to occur, which has been reflected in tae ExirC.

Efficacy results in women were numerically lower, but the number of subjects was¢og IGw to draw any
firm conclusions. In addition, no potential mechanism has been identified that wauld explain such
differences. Furthermore, even if numerically lower, efficacy was seen also in'thie subgroup of women.

4. Recommendations

Outcome

Based on the CHMP review of data on quality, safety and eificacy, the CHMP considers by consensus
that the risk-benefit balance of Vitekta co-administe/ed \with ritonavir-boosted protease inhibitor and
with other antiretroviral agent in the treatment o RV-1 infection in adults who are infected with HIV-
1 without known mutations associated withesistance to elvitegravir is favourable and therefore
recommends the granting of the marketing autborisation subject to the following conditions:

Conditions or restrictions regartiripp stipply and use

Medicinal products subject to regsuwiceed medical prescription (see Annex I: Summary of Product
Characteristics, section 4.2):

Other conditions arid requirements of the Marketing Authorisation

Periodic safety™pilute reports

The marketmghauthorisation holder shall submit the first periodic safety update report for this product
withim6 muat!is following authorisation. Subsequently, the marketing authorisation holder shall submit
periodiic arety update reports for this product in accordance with the requirements set out in the list of
Uriiovi rererence dates (EURD list) provided for under Article 107c(7) of Directive 2001/83/EC and
puciished on the European medicines web-portal.

Conditions or restrictions with regard to the safe and effective use of the medicinal product
Risk Management Plan (RMP)

The MAH shall perform the required pharmacovigilance activities and interventions detailed in the
agreed RMP presented in Module 1.8.2 of the Marketing Authorisation and any agreed subsequent
updates of the RMP.

An updated RMP should be submitted:
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e At the request of the European Medicines Agency;

e Whenever the risk management system is modified, especially as the result of new information
being received that may lead to a significant change to the benefit/risk profile or as the result of an
important (pharmacovigilance or risk minimisation) milestone being reached.

If the submission of a PSUR and the update of a RMP coincide, they can be submitted at the same
time.

New Active Substance Status

Based on the CHMP review of data on the quality properties of the active substance, the CHMF
considers that elvitegravir is to be qualified as a new active substance at the time of submisaion of
the Application for Marketing Authorisation.
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