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1. EXECUTIVE SUMMARY _

Gilead® and BMS® submit a New Drug Application (NDA) for a fixed-dose combination
(FDC) tablet containing 600 mg efavirenz (EFV), 200 mg emtricitabine (FTC), and

300 mg tencfovir disoproxil fumarate (TDF). EFV is a gon-nucleoside reverse
transcriptase inhibitor (NNRTI), FTC is a nucleoside rewerse transcriptase inhibitor
(NRT), and TDF is a nucleotide reverse transcriptase inhibitor (NtRTI). All three drugs
are currently approved as separate formulations for the treatment of HIV infection and
FTC/TDF is approved as a combination tablet (CT) for the treatment of HIV infection in
adults at least 18 years of age. The applicants have developed a new triple combination
tablet (CT) combining all three compounds into a sinale¢  — ablet/ —

. . - - 3 _ln
support of this NDA, the Applicant adequately addressed the following issues:

e The triple CT is BE to the currently marketed EFV 600-mg tablet (Sustiva®), FTC
200-mg capsule (Emtriva®), and TDF 300-mg tablet (Viread®), when the three
single products are administered together. .

« Since the applicant(s) did not conduct a food effect study, the new triple CT tablet

" should be taken on an empty stomach once daily. The lack of a food effect study is
acceptable because the Sustiva® label indicates that Sustiva® should be taken on
any empty stomach. Emtriva® and Viread® can be taken with or without food.

| 1.1 . Recommendation
The Clinical Pharmacology and Biopharmaceutics information provided by the
applicant(s) is acceptable.

1.2 Phase IV Commitments
None.

1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics

"~ Findings
EFV, FTC, and TDF are co-formulated as a single  — _ containing 600-mg EFV,
200-mg of FTC, and 300-mg of TDF, which will be administered in a fasted state once
daily as a complete antiretroviral regimen and also as part of an antiretroviral regimen.
This NDA contains a pivotal BE study (GS-US-177-0105).

GS-US-177-0105 is the pivotal bioequivalence (BE) study that compares the new triple
CT of EFV/ETC/TDF to a Sustiva® tablet, an Emtriva® capsule, and a Viread® tablet
administered as separate formuiations in fasted heaithy subjects. This was a Phase 1,
randomized, single-dose, open-label, two-way cross-over pharmacokinetic (PK) study in
48 healthy volunteers. A total of 45 subjects completed the study. The results of this

pivotal BE study demonstrate that the administration of EFV/FTC/TDF triple CT results in-

plasma-concentration-time profiles of EFV, FTC, and TDF similar to those after the
concurrent administration of the three separate formulgtions. The FDA Bioavailability
(BA) and BE Studies for Orally Administered Drug Products Guidance indicates BE is
concluded if the 90% Cl for the ratio (test to reference) falls within 80% to 125% for Cpax
and AUC,. and AUCy.. EFVIFTC/TDF triple CT (test product) met the BE definition
when compared to the separate formulations of EFV, FTC, and TDF (reference
products). See table below. '



Geometric Least Square Me an Ratios and 80% Confidence Interval (Cl) for -
EFV/IFTC/TDF Administered as Combinatign Tablet and Marketed Formulations
Concutrently (GS- UQ+177-0105)

EFV Geometric Ledst Square Mean Ratio (90%)

EFV/IFTC/TDE CT Cng _ AUC,, _ AUC gins

EFV + FTC + TDF 99.89 (93.37, 106.88) 95.73 (90.50, 101.26) 95.19 (88.9, 101.91)
FTC Geometric Letist Square Mean Ratio (90%)

EFV/IFTC/TDE CT L“a%i AUC,. AUCq.inf
EFV+FTC + TDF 88.84 (84.02, 93.94) 97.98 (94.90, 101.16) 97.96 (94.86, 101.16)
TDF Geometric Ledst Square Mean Ratio (90%)
EFV/FTC/TDE CT Crme : _ AUCq.¢ AUCo.in

EFV + FTC + TDF 91.46 (84.64,H8.83) 99.24(91.02, 108.32) 100.45 (93.22, 108.23)

Data Source: Table from Module 5.3.1.2, 6S-US-177-0105 Clinical Study Report, Section 11.1, Table 6.
The dissolution of EFV/FTC/TDF triple CT is assessed using USP Il Apparatus with
paddles operated at 100 + 4 rpm. —_ The dissolution medium
is 1000 mL of 2% sodium lauryl suffate (SLS) in water maintained at 37 + 0.5°C. The
amounts of EFV, FTC, and TDF dissolved are determined by reversed-phase HPLC
method (TM-053). The single timg-point specification of — dissolved at 30 minutes is
proposed for EFV/IFTC/TDF triple tablets (Q= — dissolved in 30 minutes). For a
complete dissolution report, please review Dr. George Lunn’s chemistry review for this
NDA.

The applicant(s) proposed a specification of — dissolved at 30-minutes. The
proposed dissolution method and specification for . — are acceptable.

Because the pivotal BE study is the primary basis of approval of NDA 21-937, an
inspection of the clinical trial site and the analytical laboratory site was conducted by
the Division of Scientific Investigatiéns (DS!1). The findings of the DSI inspections
included two 483's that were issued at the clinical site in ,

~and seven (7) 483's'that were issued at the analytical site in Durham,
NC (Gilead Sciences, Inc.). A brigf summary of the 483’s issued can be found
below; however, for a more detail discussmn about these 483's, please see the DSI
review by Dr. Martin Yau

The two clinical site 483's that were issued included a delay in reporting a
spontaneous abortion to the Spongor within the pre-specified time-frame of 24 hours
for all serious adverse events (SAEs) and a protocol deviation of pre-dose blood
draws occurring after the dose was given in two subjects. Both 483’s were
considered to have minimal-impact on study results.

The seven analytical site 483's that were issued included the fol'lowing observations:

* Observation 1: The failure to reject an analytical run when > 50% of the
quality control (QC) sampies fail at the same level. -

* Observation 2: Review of the tenofovir and emtricitabine analytical runs |
found some inconsistencies in run acceptance/rejection when QC'’s failed
for one of the analytes.

¢ Observation 3: Failure to include all QC results in the determination of




assay accuracy and precision.

« Observation 4: Failure to properly document the 460 days long term frozen
stability study for emtricitabine and tenofovir. There was no written record
showing that the stability samples were stored at -80°C for 460 days.

« Observation 5: Many study samples were re-assayed for efavirenz,
emtricitabine, and tenofovir due to PK reasons. No objective criteria were
established a priori to justify selection of these study samples.

« Observation 6: Failure to conduct study to demonstrate the lack of matrix
effect in the emtricitabine and tenofovir LC/MB/MS assay.

« Observation 7: Review of temperature charts/alarm records for freezers 12
and 13 (used to store plasma samples from study GS-US-177-0105) found
significant variation in temperatures and alarms being triggered.

The Applicant has provided responses for all 483's issued and we feel they have
provided the appropriate documentation to resolve the 483's issued during the DSI
inspection. In particular, Observation 5 resolution required the Applicant to re-run
the BE analysis for all three drug components using the original concentration values
and compare these results to the BE analysis results they submitted in the NDA that
were calculated using the re-assayed values. As dempnstrated in the table below,
use of the initial laboratory data does not alter the conclusion of BE on the fixed-dose
combination to the individual dosage forms.

Geometric Least Square Mean Ratios and 90% Confidence Interval (Cl) for
EFV/ETC/TDF Administered as the Combination Tablet and Marketed Formulations
Concurrently (GS-US-177-0105) Using the Ori inal:Goncentrations for BE Analysis

EFV Géometric Least Sguare Mean Ratio (90%)
EFV/IFTC/TDF CT Cnax ICo. AUC p.int
EFV + FTC + TDF 100 (93.5, 107) 96.8 (91.3, 103) 95 (88.5, 102)
FTC Geometric Least Sguare Mean Ratio (30%)
EFV/IFTCADE CT Cmax AUICo AUCo.inf
EFV + FTC + TDF 88.8 (84, 93.9) 97.8(94.7, 101) 97.8(94.7, 101)
TDF Geometric Least Square Mean Ratio (90%)
EFV/FTC/IDF CT Crmax AlCo- AUCo.int
EFV+FTC + TDF 91.5 (84.6, 98.8) 99.3 (91., 108) 100 (93.2, 108)

2. QUE'STblON BASED REVIEW (See NDA 21-500 and NDA 21-356 for section
2.1 through 2.4 information) ' .

2.1 General Attributes of the Drug

For detailed information regarding the triple combinatien tablet formulation
development, please refer to the ‘Formulation Development’ section in the GS-US-
177-0105 pivotal BE study report located in the Appendices.

2.2 General Clinical Pharmacology
Not applicable.




2.3 Intrinsic Factors
Not applicable.

2.4 Extrinsic Factors
Not applicable.

2.5 General Biopharmaceutics

2.5.1 - What is the in vivo relatiatiship of the proposed EFV/FTC/TDF CT
formulation to the EFV, FTC, and TDF currently marketed formulations in
terms of comparative exposure?

The clinical EFV/FTC/TDF triple CT used in the pivotal BE study (GS-US-177-0105) and
the proposed commercial formulation of EFV/FTCITDF triple CT are identical. GS-US-
177-0105 compares the new triple:CT of EFV/FTC/TDF to EFV, FTC, and TDF as
separate formulations administered concurrently. The products are BE under fasted
conditions: :

The geometﬁc least square (GLS) mean test to reference ratio and 90% ClI values for
EFV are listed below.

90% Confidence Interval for Geometric Mean Ratios of EFV PK Parameters for
. Tést versus Reférence

3 st Shuetes Meoars® Gimr_nazrlc .
— Least Sgusres
Efavirenz PK Relference WMean Ratio )
Paramedsr’ = 44} {%) % G
Coran (ngimL) 244255 " 9e.89 93,37, H06.88
AUCy o tngehiial) 120841 5 126251.3 ‘o873 o90.50, 101.25
AUC (rgetimLY 187106.6 1449303 | 85.19 88.92, 10191

a  Sublecis 9, 13, ard 42 did (ot canmpEE i ekt M ware HOE pert of the pharmacokinatic. snalysi set tor
ofavirenz. In addlion, Subject 46 digiet meed the pharmacokinetc ansyats criters and was amlisded frorm
the pharmscckinetic analysis set fotl :

b Geometrs least-sg : arai@istafned by the back-ransformation of least-sauares means of the
paramnelazs nased o the raturak logathimie scale.

Saurce: Module 5.3.1.2, GS-4IS-177-0108 Clinkss Sty Repwart, Seation 11.1, Taple &

PPEARS THIS WAY -
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The GLS mean test to reference ratio and 90% Cl values for FTC are listed belov:/.

90% Confidence Interval for Geometric Mean Ratios of FTC PK Parameters for
: Test versus Reference

Geometric Least Sqtisros Means’ - Geomatric
' ' taast Squares
Emtrisitabina PK Test Reference Maan Katlo
Parameter” {4 =48} R (%) ¥0% CI
Crrse (gL 6648 | 293506 |  BBS4 | 84027,9304
AUC,W,(ng'hML) 10523.83 10740.76 - 9796 b 94,99, 101.16
AUCH[ng—h{mL) 10634‘43- $0916.96 1 $7.96 | B4.85, 101,16

s Subacts 9, €3, and 42 did ot complte the shudy and wer ot gt af fe pharmcokingtic anatysis sot for
emisicitabine. . .

b Goumabic least siuices ceats. b obdgined by te backiransiormation of lesst-squares means of the
parsmaters bassd oa the natusl \agarthic wela.

Souecs: Madula 5.3.1.2, G3-4U8-1 770105 Clinic Study Report, Sechion 1.1, Tabia &

The GLS mean test to reference ratio and 90% Cl values for tenofovir (TNF) are listed
below.

90% Confidence Interval for Geometric Mean Ratios of TNF PK Parameters for
Test versus Reference

. . H N b i
Geometiic Lasst-8ljikores Moans Gromeiric

Tenofovir PK Test Rafessineg Laist-Bquerss

Facametes” (N = 45) (N w48} Bipnin Ratio (%) W G

Comeinginl) | 30725 33543 9148 8464, 98,80

g‘mu 1845.09 1358.15 90.28 84,02, 108.92

ALC e (gt 2218.24 2208.4% 100AL 93.22_106.23

& Subgacta 8, 13, ard 42 o Aot comgiats b sty and were nat pert of IE pharmacelinzlic anafy!ses s
rangiovir.

b Guometis leslsuiares maans sew oblsiigd by te brdiramutormation of loast-araaros inaand of
parmmelers bazer on the asturs! fogesdihumié acebs.
Source: Seclion 11,1, Tehle 6

2.5.2 What is the effect of food on the bioavailability (BA) of the drug from the dosage
form? What dosing recommendation should be made, if any, regarding
administration of the product in relation to meals or meal types?

The pivotal BE study, GS-US-177-0105 did not study the food effect with the new triple
CT. The recommended administration of EFV is on an empty stomach because of the
significant increases seen in Cpax and AUC levels when taken with either a high-fat, high
caloric meal or a low-fat, low caloric meal. These increased concentrations have been
linked to an increase in CNS adverse reactions (ADRs) reported with the use of EFV.
FTC and TDF can be taken without regard to food. Since EFV has to be taken on an
empty stomach, no food effect study was required.

The EFV/FTC/TDF triple CT must be taken on an empty stomach.



2.5.3 How do the dissolution canditions and specifications assure in vivo
performance and quality of the peoduct?

Please refer to the chemistry review by Dr. George Lunn for the complete dissolution
discussion.

2.6 Analytical Section _
Analytical methods were acceptable (See Individual Study Review).

3. ATRIPLA® LABELING RECOMMENDATIONS



+4  Page(s) Withheld

_ § 552(b)(4) Trade Secret / Confidential
_ § 552(b)(5) Deliberative Process

#/§ 552(b)(4) Dréft Labeling



Concurrence:

cc: HFD-530 /NDA 21-937
IMO/Fleischer
PM/Holloman
/JDiGiacinto
[TL/KReynolds

Jennifer L. DiGiaeinto, Pharm.D.

Senior Reviewer, Clinical Pharmacology
Division of Clinical Pharmacology 4
Office of Clinical Pharmacology

Kellie S. Reynolds, Pharm. D

Team Leader, Antiviral Products Section
Division of Clinical Pharmacology 4
Office of Clinical Pharmacology
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4. Appendiées

4.1 Individual Study Reviews

4.1.1 Bioavailability & Bioequivalence Studies
Pivotal BE Study (GS-US-177-0105)

Background

The FDA approved efavirenz (EFY) for the treatment of HIV-1 infection on
17September1998 as a capsule farmulation (NDA 20-972) and on 01February2002 as a
tablet formulation (NDA 21-360). EFV is a non-nucleoside reverse transcriptase inhibitor
(NNRTI) that is marketed under the brand name Sustiva® as hard gelatin capsules (50-,
100-, and 200-mg) and 600-mg filtm-coated tablets, for once daily administration.
Emtricitabine (FTC) received its first approval for treatment of HIV-1 infection on
02J4uly2003 (NDA 21-500) as an oral capsule for use in adults and on 28September2005
as an oral solution for use in patients over 3 months of age (NDA 21-896). FTCis a
nucleoside reverse transcriptase ighibitor (NRTI) that is marketed under the brand name
Emtriva® as a once daily administration (200-mg capsule or 10 mg/mL an oral solution).
The FDA approved tenofovir disoproxﬂ fumarate (TDF) for the treatment of HIV-1

infection on 260ctober2001 as a 300-mg tablet formulation (NDA 21-356). TDF, the oral
prodrug of tenofovir, is a nucleotide reverse transeriptase inhibitor (NtRTI) approved as a
once daily administration. TDF is marketed under the brand name Viread®. Truvada®,
the once daily, film-coated combination tablet of FTC (200-mg) and TDF (300-mg) was
approved in the US on 02August2004 (NDA 21-752).

Non-adherence is a major issue for patients taking antiretroviral therapy (ART). The
estimated non-adherence rate for +V treatment ranges between 50-70%. It is well
documented in the literature that adherence rates < 80% are associated with detectable
viremia in a majority of patients. Factors that contribute to non-adherence include pill
burden, adverse events (ADEs), drug-drug interactions, and drug-food interactions. In
an attempt to decrease the pill burden, the applicant’'s have combined three previously
approved ART drugs (EFV/FTC/TDF) into a single combination tablet (CT) with the
intent to simplify ART regimens and to improve patient adherence.

GS-US-177-0105 is the pivotal bioequivalence (BE) study that compares the new triple
CT of EFV/FTC/TDF to the individual EFV, FTC, and TDF formulations administered
concurrently.

Formulation Development

In developing the triple CT, the applicant developed a total of 5 formulations. BE studies
were conducted on all 5 formulations. All studies are completed with the exception of
the Formulation 4 study. The initial approach inveived developing a co-granulation of
EFV, FTC, and TDF and compressing them into a single layer tablet (iie., Formulation
1.

« Formulation 1 (GS-US-177-0101): failed to demonstrate BE for EFV due to
significantly lower AUC and C,,, levels than those obtained with the commercial
formutation of Sustiva® tablets. Both FTC and TDF components of the triple CT
were BE to the corresponding commercial formulations, Emtriva® capsules and
Viread® tablets, respectively.
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Formulation Development Continued
The secon_d ap_p_rgaph cqus_is_ted ofa —

—_— T ) (i.e., Formulation 2).

« Formulation 2 (GS-US-185R-0102): significantly increased the EFV absorption
or AUC compared to Formulation 1, but still did not demonstrate BE for EFV
compared to the Sustiva® tablet. FTC and TDF were BE to the commercial
formulations Emtriva® capsules and Viread® tablets, respectively.

The third approach involved a
— ) _ proposed
commercial formulation)).

« Formulation 3 (GS-US-177-0103): significantly increased EFV absorption
compared to Formulation 2 and was equivalentto the Sustiva® tablet formulation
in terms of AUC, but with respect to Cnax the cancentrations were lower. FTC
and TDF exposure levels from Formulation 3 were BE to the commercial
Emtriva® capsules and Viread® tablets, respectively.

« Formulation 4 (GS-US-177-0104): The results for the clinical BE study GS-US-
177-0104 are pending.

« Formulation 5 (Pivotal BE GS-US-177-0105): The resuits from this clinical BE
study demonstrate that the proposed commercial formulation for the triple CT
(Formulation 5) was BE to the commercial formulation of Sustiva® tablets,
Emtriva® capsules, and Viread® tablets, respegtively. The decision was made to
select Formulation 5 as the commercial formulation to market.

The table below summarizes all the modifications to each formulation throughout the
development of the triple CT.

APPEARS THIS WAY
ON ORIGINAL
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EFV/FTC/TDF Combfii
Clinicsl

nation Tablejzpevelopment Summary

Formutation Protocol  §i#ignificent Formulation Ghangs
Nurber Bumber _&W Reasan for Change Effact of Change
Development | CEUSATT: | indtial Yormubtion Wt this inlfal imestigational
Forradation 1 | 0191 formudation, EFV did pof mest
. tha criterla for bioequivalence
10 the iancvaor product. TOF
andl FTC wre Bouquivalent io
iha innevator peoducis.
Cgon B0 AUC of EFY
Formmutabion 1; However, EFY
waz ¢8l not biceguivalant to
/ the inngwatnr product. TOF and
, FTC were bloequivalent to e
ONIOr PeUGTS.

Devebopmant | G8-US-165R- |Bormulation was changedfom 8
Formadation 2 | 0102

Devétopment | GS-US1TT- | Fomnalaiion 2 waa changéd from a Cor B0 ALIC of EFV
Foenulation 3 | 0103 increaged compared with

Fotmulations 1 and 2 howeess,

e EFY was §i8 rot
/ bioadikbeatitt (Le., Coruwd lo the

snewvator product. TOE and
FTC waire bloaguivatant 1o the
| inhonator proghicts, )
Proposed GSLBATE.

Goura 860 AUG of EFY
Cormmgicagt | 0106 wwreasad compared with
Formutation Formudations 1, 2 and 3, ann
EFY wizs Moequivaien 1o the
Hovator peosiol. TOF 4ng
FTC wore bioequivalant to the
inmovalor products.

Study Objectives
Primary-

Evaluate the BE of a fixed-dose CT (containing 600-mg EFV, 200-mg FTC, and
300-mg TDF) to a single 600-mg tablet of EFV, a 200-mg capsule of FTC

.and a
300-mg tablet of TDF taken concurrently under fasted conditions. ‘

Secondary- :

« Assess the safety of EFV, FTC, and TDF when administered together either as a
combination tablet or as individual dosage forms.

Study Design

This was a Phase 1, randomized, single-dose, open-label, two-way cross-over
pharmacokinetic (PK) study in healthy volunteers that evaluated the BE of
EFV/FTC/TDF triple CT compareddo EFV, FTC, and TDF administered concurrently as
the individual drug products to hedlthy adult volunteers in a fasted state. The planned
enrollment was 48 healthy male and female subjects with the goal of obtaining 38
evaluable PK subjects. A total of N=45 subjects completed the study. The three

patients that did not complete the study will be diseussed in the demographics section.
A 28-day washout period separated each treatment period.
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Study Schema
Treatment Sequence: AR

Day 1 Dty 29
2-dny '

e Ratucesee

Plsecna mmipfioy o Daye 1-22, 3050

oy -3 Deyl

T8y washaut Day 57
Hascline A:'I‘u! Follow-up '
TFreatment Sequence BA
- Study Demographics
Total
(N=48)
Characteristic N (%)
Gender:
M 13(27)
F 35(73)
Race:
White 3(6)
Black ‘ 1(2)
American Indian 1(2)
Hispanic 43(90)
Age:
Mean (SD) ’ : 30 (7.1)
Median 30
Min, Max 18, 45
Height at Screening (cm)
Mean (SD) : 163.3 (8.01)
Median ) 161.0
Min, Max o o 151.6, 184 .4
Weight at Screening (kg) .
Mean (SD) ) 65.2 (7.15)
Median . 64.8
Min, Max 45.7, 811

o In Study GS-US-177-0105, subjects enrolled were healthy male and healthy,
non-pregnant female subjects between the ages of 18 and 45 years of age. A
total of 48 subjects were enrolled with three dropouts. Three subjects dropped
out in the first period; two female subjects dropped out due to pregnancy and one
male subject due to a positive drug screen test during the study. Both female
subjects experiericed spontaneous abortions; the first subject on Day 78 (Subject
9, 39 year old Hispanic woman) and the second subject (Subject 13, 22 year old
Hispanic woman) a spontaneous abortion was confirmed with a negative serum
hCG level conducted on Day 57. For further discussion about these three
dropouts, please see Mr. Russ Fleischer’s clinieal review.

Study Treatments ' ‘ -
« Treatment A (Test Treatment). EFV/FTC/TDF (600-mg EFV/200-mg FTC/300-mg
TDF) single fixed-dose triple CT administered in a fasted state.
e Treatment B (Reference Treatment): EFY + FTC + TDF (600-mg Sustiva®
tablet/200-mg Emtriva® capsule/300-mg Viread® tablet) taken concurrently and
administered in a fasted state.
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Test/Reference Products and Let #s
e Test Product: Triple CT of EFV/FTC/TDF (600- mg/200 mg/300-mg),
Lot # AA511B1, Batch size ——  which correspondsto  —  (ablets.

o Reference Product: Sustiva®, single tahlet of 600-mg EFV, Lot# ETE299A/
Emtriva®, single capsule of FTC (200-mg), Lot # 13319AF22/Viread®, single
tablet of TDF (300-mg), Lat # FBK261.

Batch Formula for Commercial Formulation

EFV/FTC/TDF CT are S and have dimensions of
approximately 20.0 mm x 10.4 mm (length x width). The manufacturing formula for a
typical commercial batch of ~—  (corresponding ~— tablets) is given in the
tabie below.

Batch Formula for EFV/FTC/TDF Tablets

Reéferenes to Quatity

Compogent Standard Ammaunt {kg) per hateh'
Efuvinmz In-hawase Standsrd !
Croscanostioss Sodium NE !
Microccystatline Celtutose NF ‘
I[)ﬂmxywugtyltw!!ulﬁst B NF
Sodivm Laury‘t Salfste e 4
Mspuosivn Stearste » N /

Emtricitabine » V
Tenwfovir Disoprosil Pumsrate
- - //

7 Fitm Caating o
~ - In-house Stmdand
—_— , — o / o
Total Butch Size (Crated Tahletg)

PK Sampling
Serial blood samples for the determination of plasma EFV, FTC, and TNF
concentrations were collected at pre-dose (time 0) and then 0.25, 0.5, 0.75, 1, 1.5, 2,
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25, 3,35 4,455 55,6, 8, 10, 12, 24, 36, 48, 72, 96, 120, 144, 168, 240, 336, and
504 hours post-dose on Days 1 and 29. : .

PK Data Analysis

e The PK parameters for EFV, FTC, and TNF were assessed using noncompartmental
methods (WinNonlin Professional Edition, Version 5.0.1, Pharsight Corporation).

« All pharmacokinetic parameters for BE treatment arms were analyzed using analysis
of variance (ANOVA) using SAS PROC MIXED.

e For the assessment of formulation BE, a 90% Cl was obtained for the geometric
mean ratio (Treatment A as test product and Treateent B as reference product).

e BE was concluded if the 90% Cl intervals were within the 80-125% range for Cax
and AUC.

GS-US-177-0105 Assay Validation

Concentrations of EFV, FTC, and TNF in human plasma samples collected during GS-
US-177-0105 were determined using Good Laboratory Practice methods (GLP) and a
validated liquid chromatography/tandem.mass spectrometry (LC/MS/MS) bioanalytical
method. The assays for EFV, FTC, and TNF were perfermed by the Gilead Bioanalytical
Laboratory (Durham, NC, USA). All samples for an individual subject were analyzed on
a single run to minimize assay-dependent variability. The assay characteristics for this
study are listed below.

Parameter EFV FTC TNF
Linear Range (ng/mL) 5 to 5000 5 to 3000 10 to 1000
LLOQ (ng/mL) 5 5 10
Stability-freeze-thaw (days) 532 460 460
inter-Assay Precision Range® 3.5% to 13.0% 4.0% t0 9.5% 4.4% to 7.9%
Intra-Assay Precision Range’ 1.5% to 12.0% 2.44% to 7.44% 2.24% to 8.33%
Inter-Assay Accuracy Range® -45%t028% -1.7% to 8.0% -5.2% to 4.0%
Intra-Assay Accuracy Range” -15.7% to 8.0% -2.0% to 1.5% -2.0%1t08.1%

2 Relative Standard Deviation
b, . .
Difference for nominal concentrations

The precision and accuracy in the assay validation were evaluated using 3 separate analytical runs each
containing qua!ity control {QC) samples (N=4) in replicates of 5 for FTC and TDF and replicates of 6 for
EFV. { : .

. Reviewér Comment: The assay is acceptable.

Reassayed Samples

EFV :

There were 16 subjects that had a combined total of 19 samples reassayed. Th
applicant states these samples were reassayed due to.nitial ‘questionable results’. The
final values reported were either reported as the mean of reassayed values reported in
accordance with SOP-BA-28018 or the initial value reported in accordance with SOP-
BA-28018.

<

FTC
There were 12 subjects that had a combined total of 20 samples reassayed. The
applicant states these samples were reassayed due to initia! dilution errors (AQL) or
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initial ‘questionable results’. The §nal values reparted were either reported as the ,
reassayed value reported in accoiance with SOP-BA-28018, the mean of reassayed
values reported in accordance with SOP-BA-28018, the initial value reported in
accordance with SOP-BA-28018, or not reported in accordance with SOP-BA-28018.

TDF

There were 8 subjects that had a eombined total of 13 samples reassayed. The
applicant states these samples ware reassayed due initial ‘questionable results’. The
final values reported were either réported as the reassayed value reported in
accordance with SOP-BA-28018, the mean of reassayed values reported in accordance
with SOP-BA-28018, the initial valse reported in accordance with SOP-BA-28018, or not
reported in accordance with SOP-BA-28018.

Reviewer Comment: The applicant followed SOP for all reassayed samples. The
reported reassayed samples do net impact study resuits.

Protocol Violations

Not Following Study Procedures

There were two deviations of subjects not following study procedures. Subject 9, who
had a positive hCG test on Day 8, was using only one method of birth control (condoms)
at the time of conception. Subject 43 did not answer a question on Day 7 about whether
he had donated plasma.

Taking Prohibited Agents

Six deviations of subjects taking prohibited agents were reported. Subject 42 tested
positive for amphetamines on Day:28 and was withdrawn from the study. Five other
subjects (Subjects 42, 15, 19, 32, and 34) took prohibited concomitant medications while
in the study. These prohibited medications were diphenhydramine, ibuprofen, and a
topical cream (Cuatroderm®).

Reviewer Comment: The protocol violations that are reported above do not impact the
study results.

APPEARS THIS WAY
ON ORIGINAL

GS-US-104-172 Study Results :
The summary statistics of EFV PK parameters are listed below.
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Summary of EFV PK Parameters

Test Prantmant "Rafarenc fw#meni
Efavirane FK Parametar® o = 44 (N=dy
Ciry gLy 22764 (25.7% 2398.8 (30.8)
T e () 350 (3.04, 800 3.5 (1.50.5 80
mpden (g, ok} | » .
Casac {rigfeul.} 6§75 {536 \ 761 (8445
stvesn (CVY
Taac{f) - 5041 (2400, 50514 B34.2 (P00, 504.8)
median {min, max)
I g (ngiinls 125640.7 (25.9) ' 1327844 (27 3)
maan (KEV) _
ALIC,  frphired § 1436018 (32.6) 1553005 (35.1)
%A {13665 2.3 (87.4)
mon oy | |
Tuint 164.4 (59.8, 5328} 166,71 {43.0, 381.2}
primian (i, tax)

T2 Bubjacta, 13, and 42 dd not coniplete-tha sttty anid wera rot gart of fhe PABMACORIGNS anshvss st tor
olavianz. & gEaEGn, Sublors 48 131 nat kel the pharmeceinalic Bnslysia crisia ard wes exclided from
e pharmsssidsElc anabels set far efavirans.
Souren: Geokon 111, Tadie 5

The geometric least square means (GLS) and 90% Cl yalues for EFV are listed below.

90% Confidence Interval for Geometric Mean Ratios of EFV PK Parameters for
Test versus Reference

Geometric Least Squares Means” Geamatric
e Ledst Squares
Efavicanx PK Test Refurence tlean Katio |
Pacemotse {N = 44} (< o 44) (%3 20% GI
Creax(BGIHLY 299020 2192.55 ] 90,89 93.37, 106.68
AU g g i VEL) 120841.0 138231.3 o} §0.50, 131.26
ARG {nghiftnl) 137 106,68 1440303 - 95.19 88.92. 101.91

o Sublacts & 13, and A2 did ol compiale the study snd wére 1ol gart 6f he pharmecokinetis analvals set for
afavicanz. 16 AdRtion, Sutijed 46 did not meest the phareacokinetic ankéysls critade and was mecluded from
tive ph ok _“' lisis sad for afaivirens.

B CGegmneidc least-sgueres maang are oblainad by tha Dack-i0s rration of nasi-sauares means of tee
pardmess based o e calirat lagarihmis scals.

Soorce: Madule §.3.1.2, GS-H8-177-01086 Clinios Shsoy Mepion, Saction 13 1 Tabie 5

Reviewer Comment: Study Subject 46 had a pre-dose EFV concentration in Period 2
that was > 5% of the subject’s Cn.ax, therefore, per FDA guidance for BA and BE studies,
the subject did not meet the PK analysis criteria for EFV and was exciuded from the PK
analysis set for EFV.

APPEARS THIS WAY
ON ORIGINAL -

The plasma concentration-time profile of EFV after administration of the Test or
Reference Treatment to 504 hours is listed below.
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Y e T S A T T TR BT 3 o Tt — g

Plasma Concentratlon-Tlmei___]-noﬁle of EFV after Admmlstratlon of the Test or-
t in Studly GS-US-177-0105 -

L e FY¥: ]
b ¥ -

0.1'-'{* T T T Y 1§ t g ¥ ¥ “t T ¥ T T T
0 30 T2 K8 HMi B0 216 22 238 324 360 26 432 468 G4 540
Tine &)
Test Treatment ~ EFVIFTCITOR fixec-deise Wipke-cambiration tabiet

Reference Treatraent « EEV + FTC + mfumn cutemently undér fasted conditions

Valuos proseniod a8 rmaan £ 50, 9. 13, and 42 did namw tha study and mmz pairt of e
pharmacokingdls snatysls se1 for o by acidifion, Subilict 46 did oot meat the phannam;atc analysls
ofaria and was excluded froen the Psrnacokingtic anaiysis set for efavirenz,

Bource: Sacticn 11.%, Figure 2

The summary statistics of FTC PK parameters are listed below.

Summary of FTC PK Parameters

Emtricitabing PK Temt Treatmant Relerence Treatront
Parameter” = a5) [N = 48)

Crre fropiail 21305 (24.3) 2384 4 (3043

mean {%OV) N 1 N

Tocas (1) i 1.80- (00, 5.00 50 (077, 2.50)
median {inln, max]

Cuase (N3l £.6129.4) 8.8 (41.8)

mean {%0V)

Tow () 482 136.0, 804.5) 48.2 (31.0, 98.2)

median (min. max)

AUCh 1 ingshiml) 106826 (10,43 108744 (14.9
maan {%C¥)

AUCy (ng-himL.) 10ha4.8 (179 11054.3 (14.9)
maan {3%CV)

AU i 1.6 (68.23 1.5 (58.8}
maan {$CV)

Ty (B} W04 (5.9, 97.5)

median g, max)

114163 380

a Subjects 9, 43, e £ 4 ek

amip#abing,

TATpAte B slily S0d s (M part of e pkarosonkinstls sndlysiz 3ok lor

Souren: Sedtiar 11 %, Tani 5

The GLS and 90% ClI values for FTC are listed below.
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90% Confidence Interval for Geametric Mean Ratios of FTC PK Parameter for

Test vidrsus Refe -]
Gaometric L.uﬂ"&qnéms Woans® Geomelric
] Least Squures

Emdricitabine PK Test Referenca Mean Ratio
Parameter’ (N=48) {N = 45) (%) 0% Cl
Coone (NQITL) 06648 2325.96 ’ 8884 a4.02, 93.94
AUC g en (rogehimLY 1082383 10740.78 9798 | 9490, 101.16
AL ¢ (et} 1m4a 10916.98 8198 84,88, 101,16
2 Subjects 9, 13, and &2 did not comypleti the #tidy and ware ol part of e phiscracokingGe sstysis sl for

b Goormsif leaal iEares aweans dre obimlned by the bick-ransformetion. of lengboquares insans of the
parammaters basad v the natural logariimle scale.
Source: Modufe 5.3.1.3, GIUS-177-0105 Clinksal Study Report, Section 11.1, Tabia 6

The plasma concentration-time profile of FTC after administration of the Test or
Reference Treatment to 76 hours is listed below.

Plasma Concentration-Time Profile of FTC afterﬁdministration of the Test or
- Reference Treatment in Study G8US-177-0105

100000
Toeabrurrt
e 4 Bat)
~  W000A1E @59 § (Haduance)
2 1000 ' %% ‘
é e T
I
e R e R
8 6 2 B 2% 3 I 42 48 B4 6 ™ T

Tast Trastmant = EFVFTCTOF lives-dose fpla-osibinatiae takiel
Refscance Treatmant = EFV + FTC + TOF ke consuttently wiber igiksd sondlians

Vakras presanted 5 mean £ S0, Sulijects 8, 15, and 42 died 2aisk scwaplate: e shudy arct waee nod part of the
phwprmacokinslic aalis set for afavirenz. No pissma carwantratin values tor emincitaling were
quardifisbie beyord 96 hours aucept for a detactable comgantratiyat 504 hours for Subiadt 36,

Sowrce: Secilon 114, Figure 2

APPEARS THIS WAY
ON ORIGINAL

The summary statistics of TNF PK parameters are listed below.
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Sumrw of TNF PK Parameters

Tast Troatment Raforence Treatment -

Tenofovir PK Pararater” (N = 45} N =45

Girex {Rig'md_) wWsi (M - 3629 (39.6)
mearn m\r; )

L L) 1.00-{0.50, 3.50) 0.75 (0.50, 200
-enedian {fin, max} .

G {rg/rid.} 13.5 (238 A5 (188
maan {#CV) »
Tacae () A8.0 (12,0, T3.0) 4B.0 (12,0, 72,05
madian ¢min, max) »

AUCq .y (ngtitml ) 1488 (32.5) 1963.0 (32.8)

mean (%LV) » .

AUC ing-himb) 140 (26.2) 2319.4(30.9)
mean (%CV) ]

HAUC . 19.7 (36.0} 15.7 (2867
mean {%0V) :

e 18.5 (7.7, 28.4) 278, 3.4
madian (min, max)

4 Subjacta . 13. nd 42 th Nt OMplEte the ALY tidl weios Aef (it of the FRarmaedidnetic aralysis got o
tanofovy. -
Sourc: - Sactian 1.1, Tabie §

The GLS and 90% ClI values for TNF are listed below.

90% Confidence Interval for Geometric Mean Ratios of TNF PK Parameters for
Test versus Reference

S ) ok
_ Ge.o%ﬂ&qms Muans Georintric
Tanofovir PK Test Referance Laast-Bauaraa
Pa_rwmﬂtgf‘ i N5 (N« 45} Maan Ratio (%) WG CI
Gy (L) swzs | amm $1.45 B84, G803
AUC ]
nghwity | 184503 1868.15 99,29 64.02, 108,52
AYC, ¢ (ng-hirml.) 2152 208,41 10045 6322, 108.23
5 "‘:m@:ls 9. 13, and 42 4 rot compisia Bw 2iidy aexd wees fot part of Sy piartos cekdmativ aneétule set Far
tensafove,

b Goomnehic leasl-spuares muans ¥ oblslnad by the besk-tansforstion of wast-aquarss means of the
parameders bassd oo B nefues! gadthenie scals, '

Soizve: Sactinr 11.1, Tabin §

APPEARS THIS WAY
~ ON ORIGINAL

The plasma concentration-time profile of TNF after administration of the Test or
Reference Treatment to 76 hours is listed below.
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Plasma Concentration-Time Profile of TNF after Administration of the Test or
Reference Treatment in Study G$<US-177-0105

g

- :

54 & (Tat)
oo K {Bebsiog

Caneentration (ngfml)

0.17 | S s SR S 1 T T T T T T ¥
0 6 B 1B 24 M 6 42 4 H 60 8 T 18
Tirne )
Tast Trastroont « EFVIFTC/TOF fived-duas tiple-combinatian {ablai
Rafarance Treatmest = EFY + FTC + TDF {aken concurranily under fagted conditions

vatues presacdsd s ineon + SB. Subjects 8, 13, and 42 did not congiete tha sisly aad werk not part of the
pharmacokinetic enalysis set tor lenséidr. Mo plasma concantratisn valuo for tenolivic wis quantifiable
bayond 72 beesra. '

Saurce: Secion 1.1, Figura 2

Reviewer Comment: The EFV/FTC/TDF tripie CT is BE to the EFV single tablet

(Sustiva®), the FTC single capsule (Emtriva®), and the TDF single tablet (Viread®). |
conducted a reanalysis of the BE data provided electronically by the Applicant and my
results confirm the Applicant’s conclusion that the triple CT tab is BE to the three
individual drug products when taken in a fasted state.

Assessment/Conclusion
EFV/FTC/TDF triple CT is BE to EFV 600-mg tablet, FTC 200-mg capsule, and TDF

1.

300-mg tablet administered as separate formulations in fasted subjects.

2. The EFV/FTC/TDF triple CT should be administered in a fasted state.

APPEARS THIS WAY
ON ORIGINAL -
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