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GLOSSARY OF ABBREVIATIONS AND DEFINITION OF TERMS

AE
AIDS
ALT
AST
ART
AUC
BMD
CDC
CI
CRF
DEXA
DHHS
DSMB
ETASU
FDA

FHI FEM-PrEP

FHI

FTC
FTC-TP
FTC/TDF

HBV
HIV
HIV-1
HR
iPrEx

ITT

KAB

mlITT

MSM

NIH

NIH DAIDS

NOEL
NRTI
NtRTI
Partners PrEP

adverse event

acquired immune deficiency syndrome

alanine aminotranferase

aspartate aminotransferase

antiretroviral therapy

area under the curve

bone mineral density

Centers for Disease Control and Prevention

confidence interval

case report form

dual-energy x-ray absorptiometry

(United States) Department of Health and Human Services
Data Safety Monitoring Board

Elements to Assure Safe Use

(United States) Food and Drug Administration

Family Health International female pre-exposure prophylaxis Phase 3 study
Family Health International

emtricitabine, Emtriva®

emtricitabine 5’-triphosphate

fixed dose combination tablet containing emtricitabine and tenofovir disoproxil
fumarate, Truvada®

hepatitis B virus

human immunodeficiency virus
human immunodeficiency virus type 1
hazard ratio

Pre-exposure Prophylaxis Initiative; Iniciativa Profilaxis Preexposicion (Gilead
Study #CO-US-104-0288)

intent-to-treat

Knowledge, Attitude, Behavior

modified intent-to-treat

men and transgender women who have sex with men
(United States) National Institutes of Health

(United States) National Institutes of Health Division of Acquired Immune
Deficiency Syndrome

no-observed-effect level

nucleoside reverse transcriptase inhibitor
nucleotide reverse transcriptase inhibitor
Gilead Study #CO-US-104-0380
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GLOSSARY OF ABBREVIATIONS AND DEFINITION OF TERMS

PBMC peripheral-blood mononuclear cells

PCR polymerase chain reaction

PEP postexposure prophylaxis of HIV-1 infection
PrEP pre-exposure prophylaxis of HIV-1 infection
PSUR Product Safety Update Report

Q1 first quartile

Q3 third quartile

REMS Risk Evaluation and Mitigation Strategy

RNA ribonucleic acid

SAE serious adverse event

SHIV simian-human immunodeficiency virus

SIvV simian immunodeficiency virus

sNDA supplemental New Drug Application

STI sexually transmitted infection

TDF tenofovir disoproxil fumarate, tenofovir DF, Viread®
TFV-DP tenofovir diphosphate

UCSF University of California, San Francisco
UNAIDS Joint United Nations Programme on HIV/AIDS
URAI unprotected receptive anal intercourse

usS United States

VOICE Vaginal and Oral Interventions to Control the Epidemic Study
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1. EXECUTIVE OVERVIEW

1.1. Pre-Exposure Prophylaxis and the Unmet Medical Need

Despite the widespread knowledge of the protective effects of behavioral measures such as
abstinence, monogamy, and condoms, and the availability of testing and effective
antiretroviral therapy (ART) for human immunodeficiency virus type 1 (HIV-1),
approximately 50,000 individuals in the United States (US) alone (2.6 million worldwide)
are newly infected with the disease each year. No decline has occurred in the number of new
infections in the US in the past 2 decades. A novel approach is needed to augment and
integrate with existing HIV-1 prevention services, particularly for uninfected individuals
who are unable to successfully negotiate with their sex partners for options such as condoms
or mutual monogamy or for serodiscordant couples who desire pregnancy. Gilead Sciences
(Gilead) welcomes the opportunity to discuss such an approach with the US Food and Drug
Association (FDA) Antiviral Drugs Advisory Committee.

Gilead has recently submitted a supplemental New Drug Application (sNDA) to the

US FDA for use of Truvada®” in the setting of HIV-1 pre-exposure prophylaxis (PrEP).
Truvada is the brand name for the fixed-dose combination film-coated tablet that contains
the active substances emtricitabine (FTC; Emtriva®™), an HIV-1 nucleoside reverse
transcriptase inhibitor (NRTI), and tenofovir disoproxil fumarate (TDF; Viread®), a
nucleotide analog reverse transcriptase inhibitor (NtRTI). Truvada was granted marketing
approval in 2004 for the treatment of HIV-1-infected adults, and it now is the most
commonly prescribed NRTI/NtRTI backbone for treatment of HIV-1 infection in the US.
Indeed, recent US Department of Health and Human Services (DHHS) Guidelines for the
Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents recommend Truvada
and its individual components, Emtriva and Viread, as the DHHS-preferred NRTI/NtRTI
backbone in ART regimens for initial HIV-1 therapy {20239}.

Collectively, Emtriva, Viread, and Truvada, either individually or in combination products,
provide for extensive human exposure comprising approximately 5 million patient-years for
Viread and 3 million patient-years for Emtriva in the commercial or clinical study settings,
increasing to approximately 9 million patient-years for Viread and 4 million patient-years
for Emtriva when the Gilead Access Program is included. The safety profile of these
products has been well characterized through analysis of clinical study and postmarketing
data and Gilead’s ongoing safety surveillance activities (refer to Appendix 1 for the
proposed, draft Truvada prescribing information currently under review by the US FDA as
part of the SNDA).

1.2. Evidence for HIV-1 Prophylaxis

An interim guidance document issued by the US Centers for Disease Control and Prevention
(CDC) entitled, Pre-exposure Prophylaxis for the Prevention of HIV Infection in Men Who
Have Sex With Men {18164}, which followed publication of primary efficacy and safety
results from the iPrEx Study, a pivotal clinical study in the Truvada PrEP sNDA. The CDC
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guidance was issued with to provide guidance on the use of ART as HIV-1 PrEP in
combination with other prevention strategies among US populations. Also provided a
general overview on the use of ART chemoprophylaxis to augment current HIV-1
prevention services, including historical perspectives for HIV-1 prevention and potential
PrEP implementation issues and strategies has been developed by the Fenway Institute
{20096} .

Scientific support for prophylactic use of ART to prevent HIV-1 acquisition derives from
several settings, including animal models of both postexposure prophylaxis (PEP) and PrEP,
occupational exposure with healthcare workers, mother-to-child transmission, and
chemoprophylaxis strategies in other infectious diseases (eg, malaria, herpes) {16997}. A
brief summary of nonclinical and clinical data sources relevant to HIV-1 PrEP follows.

Nonclinical Data Sources

Pharmacology studies in macaques demonstrated that treatment with FTC and TDF
administered at clinically relevant exposures before and after viral inoculation provided
significant protection from simian-human immunodeficiency virus/simian
immunodeficiency virus (SHIV/SIV) infection. A daily, oral dosing regimen of FTC plus
TDF prevented infection in more animals and resulted in a slightly greater delay in infection
compared with daily oral TDF alone. Nonclinical studies regarding use of intermittent PrEP
demonstrated that a pre-exposure dose combined with a postexposure dose was highly
protective. A review of nonclinical studies relevant to PrEP is provided in Section 3.

Clinical Study Data Sources

Clinical data are now available from several relevant human studies on ART PrEP for sexual
transmission of HIV-1. All studies of ART PrEP were conducted in the public health setting
and sponsored by one or more non-industry organizations. All of the studies evaluated ART
PrEP concurrent with a background of HIV-1 risk-reduction counseling and provision of
conventional HIV-1 prevention methods. For each of the studies, Gilead provided study
drug (ie, Truvada or Viread) but did not participate in protocol design, study administration,
or data collection.

The recent Truvada sSNDA was based upon information from several clinical studies, as
summarized in Table 1. Two pivotal efficacy studies (Study #CO-US-104-0288 [known as
the Pre-exposure Prophylaxis Initiative or “iPrEx Study”] and Study CO-US-104-0380
[known as the “Partners PrEP Study”]) provided the principal data sources for the SNDA.
Results from these 2 pivotal studies demonstrated that administration of Truvada resulted in
statistically significant reductions in the risk of acquisition of HIV-1 infection compared
with placebo. Greater effectiveness was observed among subjects with a high degree of
adherence based on self-reported pill counts or quantifiable drug concentrations. Truvada
was observed to be well tolerated in both studies. Results of these studies provide the
primary focus of this document, and are briefly summarized as follows:
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The iPrEx Study

The iPrEx Study is a large (n = 2499), randomized, placebo-controlled, double-blind,
Phase 3 efficacy study designed to determine if daily oral Truvada was associated with
comparable rates of AEs compared with placebo and to determine if daily oral Truvada
reduced HIV-1 seroincidence compared with placebo among HIV-1 uninfected MSM.
The study is sponsored by the US National Institutes of Health (NIH), with cofunding
provided by the Bill and Melinda Gates Foundation. Protocol oversight is provided by
the Gladstone Institute of Virology and Immunology, an independent, non-profit
biomedical research foundation affiliated with the University of California, San
Francisco (UCSF) in San Francisco, California, United States, and Investigaciones
Medicas en Salud in Lima, Peru. Subjects enrolled in the iPrEx Study were MSM
considered to be at high risk for HIV-1 acquisition, broadly defined as initially
HIV-1-uninfected men and transgender women who had unprotected anal intercourse
with other men, and who reported other indicators of high-risk behavior. Study sites are
located in 6 countries: 3 in Peru, 1 in Ecuador, 3 in Brazil, 2 in the United States, 1 in
Thailand, and 1 in South Africa.

In the primary efficacy analysis, the study achieved its primary objective, demonstrating
that Truvada significantly reduced the risk of HIV-1 acquisition relative to placebo.
Thus, the primary hypothesis (any efficacy) was met. The study did not reject the null
hypothesis of < 30% efficacy because the lower bound of 1-sided 95% CI was 21%. The
Truvada group had a 44% lower risk of HIV-1 acquisition relative to the placebo group
(2-sided 95% CI: 15% to 63% with p = 0.005). The relative risk reduction was
significantly greater (58%) among subjects who reported that they had previously
engaged in unprotected receptive anal intercourse (URAI) (95% CI: 32% to 74%). The
efficacy of Truvada correlated to study drug adherence; among subjects with a high
degree of self-reported adherence (> 90%), Truvada resulted in a 73% reduction in the
relative risk for HIV-1 acquisition (95% CI: 41% to 88%; p < 0.001). The reduction in
relative risk was even greater, at 92%, among subjects in the Truvada group for whom
study drug concentrations were quantifiable (95% CI: 40% to 99%; p < 0.001) compared
with those with no quantifiable concentrations. Importantly, no FTC or TDF resistance
was detected among any subjects who acquired HIV-1 infection after initiation of study
drugs. No evidence of postbaseline disinhibition was observed among study participants
in either treatment group: the number of sexual partners with whom respondents had
receptive anal intercourse decreased after study enrollment, and the percentage of those
partners who used a condom increased. Truvada was found to be well tolerated in the
study, with overall subject incidences of clinical AEs, serious AEs (SAEs), deaths, and
AEs leading to study drug discontinuation comparable between Truvada and placebo.
An open-label extension phase of the study is currently ongoing in which all
HIV-uninfected subjects have been offered the option to receive Truvada. A more
detailed review of data from the iPrEx Study is provided in Section 4.1. The results of
the study were initially published online in the New England Medical Journal in
November 2010, with a follow-up print publication in December 2010 {17277} (a
supplementary appendix is also available at NEJM.org {20398} ); key additional
presentations based on this study are provided in Appendix 2.
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The Partners PrEP Study

The Partners PrEP Study is a large (n = 4747 couples), multinational (Kenya and
Uganda), randomized, placebo-controlled, double-blind, Phase 3 efficacy study designed
to evaluate the efficacy of daily PrEP with Viread or Truvada, compared with placebo,
in preventing HIV-1 acquisition among the HIV-1 uninfected partner within stable,
heterosexually active, serodiscordant couples and to assess the safety of daily PrEP using
Viread or Truvada versus placebo by comparing rates of AEs among HIV-1-uninfected
individuals. The study is sponsored by the Bill and Melinda Gates Foundation. The
University of Washington assumed sponsor oversight responsibilities for the study,
including an investigational new drug application to the US FDA. Subject partnerships
were categorized upon HIV-1 status at time of study entry. The HIV-1-uninfected group
was randomly assigned to once-daily Viread, Truvada, or matching placebo and
followed monthly on the study for up to 36 months. Seropositive partners who enrolled
in the study had CD4+ cell counts tested every 6 months during the study and were
actively referred to local HIV clinics for ART initiation and other HIV-1 care according
to national guidelines.

Placebo dosing in the study was stopped in July 2011 following a recommendation of
the independent Data and Safety Monitoring Board (DSMB) based upon an interim
review of efficacy data through May 2011, which showed Truvada reduced the risk for
HIV-1 acquisition by the prespecified Z-value for the interim analysis where the
required minimum efficacy was at least 30%. Subjects in the placebo group were offered
the option to be re-randomized to receive Viread or Truvada, and the study is currently
ongoing. The final analysis results of blinded, placebo-controlled data collected through
10 July 2010 are presented here.

Relative to the placebo group, Truvada-treated subjects had a 75% lower risk of HIV-1
acquisition (95% CI: 55% to 87%; p < 0.0001) and Viread-treated subjects had a

67% lower risk of HIV-1 acquisition (95% CI: 44% to 81%; p < 0.0001). The results for
both Viread and Truvada were statistically significant relative to placebo in the
prespecified hypothesis test to exclude < 30% efficacy (p = 0.0031 and p = 0.0004, for
Viread and Truvada, respectively). Although a lower number of infections was observed
in the Truvada group compared with the Viread group, the difference between the active
treatment groups was not statistically significant (p = 0.23). Among women, the risk
reduction relative to placebo was 71% (95% CI: 37% to 87%) for the Viread group and
66% (95% CI: 28% to 84%) for the Truvada group; results were statistically significant
for both treatment groups (Viread p = 0.002; Truvada p = 0.005). Similarly, among men,
the risk reduction relative to placebo was 63% (95% CI: 20% to 83%) for the Viread
group and 84% (95% CI: 54% to 94%) for the Truvada group (Viread p = 0.01; Truvada
p <0.001). As with the iPrEx Study, the risk for HIV-1 acquisition in the Partners PrEP
Study was substantially reduced among those with high study drug adherence in the
active arms — detectable concentrations of tenofovir were strongly predictive of a high
degree of protection from HIV-1 acquisition: a 90% reduction in HIV-1 acquisition risk
(95% CI: 56% to 98%; p = 0.002) in the Truvada group and an 86% reduction in HIV-1
acquisition risk (95% CI: 67% to 95%; p < 0.001) in the Viread group for subjects with
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detectable levels versus those without detectable levels. Among 1147 Adherence
Substudy participants, high adherence in the context of active adherence monitoring and
counseling was associated with a high degree of protection from HIV-1 transmission,
with 14 HIV-1 infections in 333 person-years among 402 partner subjects randomized to
placebo and 0 in 616 person-years among 745 partner subjects randomized to Truvada
and Viread (relative risk reduction 100%; 95% CI: 87% to 100%; p < 0.001). No partner
subjects who acquired HIV-1 after randomization developed mutations associated with
resistance to TDF or FTC. Among 8 subjects infected at randomization (ie, prior to study
drug initiation), 1 developed the K65R mutation and 1 the M184V mutation.
Postbaseline increases in sexual risk behaviors were not evidenced in any treatment
group of the study. Truvada was found to be well tolerated in the study, and the overall
subject incidences of AEs, SAEs, deaths, and AEs leading to study drug discontinuation
were comparable between the Truvada, Viread, and placebo groups. A more detailed
review of data from the Partners PrEP Study is provided in Section 4.2; a presentation of
primary results from this study is provided in Appendix 3.

Other Phase 2 or 3 studies provided supportive (secondary) safety and efficacy information
for the Truvada PrEP submission. Results from 3 studies specifically, the Family Health
International (FHI) Phase 2 PrEP Study, Study CDC 4323, and Study CDC TDF2, were
publically available at the time of the submission and were summarized in the SNDA,
particularly as pertains to important safety information. Three other studies, the Centre for
the AIDS Programme of Research in South Africa (CAPRISA 004) Study, the

FHI FEM-PrEP Study, and the VOICE Study, also have evaluated oral Truvada or Viread
(ie, oral Viread or tenofovir in gel formulation) for HIV-1 PrEP in heterosexual populations.
Although limited at the time of the Truvada sSNDA submission, available results from these
studies were included in the Truvada sNDA. (Note that information from the latter 3 studies
continues to emerge, and in some cases the studies are either ongoing [blinded] or are yet to
be fully analyzed.)

The following briefly summarizes key available information from these supportive studies:

e Family Health International (FHI) Phase 2 PrEP Study (n = 936), a Phase 2,
placebo-controlled clinical safety study of oral, once-daily Viread (ie, TDF alone) for
HIV-1 PrEP in West African women. The primary objectives of this study were to assess
the effectiveness and extended safety of daily oral administration of Viread over
12 months in high-risk HIV-negative women. Results supported that daily oral
administration of Viread appeared to be safe and well tolerated. Although the study was
not powered to definitively demonstrate efficacy, in HIV testing of over
476 person-years on study, 2 HIV-1 seroconversions were observed in subjects
randomized to Viread (rate = 0.86 per 100 person-years) compared with
6 seroconversions in subjects randomized to placebo (rate = 2.48 per 100 person-years;
rate ratio of 0.35 [95% confidence interval {CI}: 0.03 to 1.93; p = 0.24]). A more
detailed review of data from the FHI Phase 2 PrEP Study is provided in Section 4.2.2.1;
the primary results of the study were published in 2007 {11438}.

Page 11



Truvada® (emtricitabine/tenofovir disoproxil fumarate)
Advisory Committee Briefing Document

Study CDC 4323 (n = 400), a randomized, Phase 2, placebo-controlled clinical safety
study of the use of oral, once-daily Viread (ie, TDF alone) as HIV-1 prophylaxis among
US men and transgender women who have sex with men (MSM). The study was
conducted by the US CDC and was designed and powered (for statistical considerations)
with the primary objective to assess the safety, adherence, and acceptability of PrEP in
HIV-1 uninfected MSM. Subjects initiated daily oral administration of Viread at
enrollment or after a 9-month delay. Results indicate that daily Viread was well tolerated
and not associated with increased clinical or laboratory adverse events (AEs). There was
no evidence of HIV-1 risk compensation among subjects during the study. For example,
there was no increase in the reported frequency of unprotected anal intercourse.
Although no statistical assessment of efficacy can be made due to the small sample size,
there were 6 seroconversions among study subjects, all of which occurred while subjects
were receiving either placebo or no treatment. A more detailed review of data from
Study CDC 4323 is provided in Section 4.1.2; key presentations related to this study are
provided in Appendix 4.

Study CDC TDF2 (n = 1200), a randomized, placebo-controlled, Phase 3 clinical
efficacy and safety study conducted by the US CDC on the use of oral Truvada as HIV-1
PrEP in heterosexually active men and women from Botswana. The primary study
objectives were to assess the effectiveness and safety of daily oral Truvada among this
male and female population. In the study’s primary modified intent-to-treat [mITT]
analysis, Truvada showed an overall protective efficacy in reducing HIV-1 infection of
62.2% compared with placebo (95% CI: 21.5% to 83.4%; p = 0.013 for Truvada relative
to placebo). The study was not prospectively powered to draw conclusions based on
gender; however, efficacy trends were apparent for both sexes. The proportion of men
who seroconverted was statistically significantly lower in the Truvada group compared
with the placebo group (p = 0.026). The treatment group difference for women was not
statistically significant (p = 0.107) in the overall mITT analysis, but was significant in an
as-treated analysis of subjects who became HIV-1 infected and reported taking study
drug within 30 days prior to seroconversion (p = 0.021). Overall, results of Study CDC
TDF2 showed a correlation between treatment adherence and protection against HIV-1
infection. Safety results from the study supported that daily oral administration of
Truvada appeared to be safe and well tolerated. A more detailed review of data from
Study CDC TDEF2 is provided in Section 4.2.2.2; the primary study results presentation
is provided in Appendix 5.

CAPRISA 004 Study (n =900) was a Phase 2b, double-blind, randomized,
placebo-controlled safety and efficacy study of the use of a microbicide vaginal gel
containing 1% tenofovir in HIV-1 seronegative, sexually active, South African women.
Results from the CAPRISA 004 Study show that coitally-associated use of 1% tenofovir
vaginal gel decreased the risk of HIV-1 acquisition among heterosexual women by

39% overall compared with placebo, and by 54% in women with high adherence (gel
adherence > 80%). HIV incidence in the tenofovir gel arm was 5.6 per 100 women-years
(person time of study observation) (38 out of 680.6 women-years) compared with

9.1 per 100 women-years (60 out of 660.7 women-years) in the placebo gel arm
(incidence rate ratio = 0.61; p = 0.017). No increase in the overall AE rates was observed

Page 12



Truvada® (emtricitabine/tenofovir disoproxil fumarate)
Advisory Committee Briefing Document

in the study. A more detailed review of data from the CAPRISA 004 Study is provided
in Section 4.2.2.3; the primary results from this study were published in 2010 {16622}.

e FHI FEM-PrEP Study (n = 2056) was a Phase 3, randomized, placebo-controlled clinical
efficacy and safety study designed to assess the safety and effectiveness of a daily oral
dose of Truvada for HIV-1 prevention among African women (Kenya, South Africa,
Tanzania, and Zimbabwe). The study was terminated prematurely with similar numbers
of HIV-1 infections in the Truvada and placebo groups after a planned routine review of
study data showed that the study would not demonstrate efficacy. It was subsequently
noted that study drug adherence, based on subject self-reports and pill count data, was
greater than drug-level testing could confirm{19977}. Specifically, when matched using
the time of infection, only 14.8% of seroconverters in the Truvada group, and only
25.7% of matched, non-seroconverting controls in the Truvada group, had consistent
evidence of recent usage of Truvada (ie, detectable drug levels at 2 visits). The study
team has concluded that study drug adherence was too low to assess the efficacy of
Truvada PrEP. The safety profile of Truvada observed in this study was consistent with
prescribing information, and no SAEs were attributed to study drug. A more detailed
review of data from the FHI FEM-PrEP Study is provided in Section 4.2.2.4; a
presentation of primary results from this study is provided in Appendix 6.

e The VOICE (“Vaginal and Oral Interventions to Control the Epidemic”) Study
(n=5029) is an ongoing, 5-group, placebo-controlled, Phase 2b (proof-of-concept)
study of daily oral Viread , daily oral Truvada, or daily tenofovir 1% vaginal gel, each
compared with placebo, in high-risk women. The study has been modified twice, first to
eliminate the use of the oral Viread (and matching placebo) and second to eliminate the
use of tenofovir vaginal gel (and matching placebo) after routine (planned) reviews of
study data concluded that the study would not demonstrate that Viread tablets or
tenofovir 1% gel are effective in preventing HIV-1 in the women enrolled in the study.
The study remains ongoing and blinded to treatment assignments, and the data review
panel has twice concluded that the oral Truvada and Truvada-matched placebo groups
should continue to receive study drug as assigned. A summary of available study
information, including enrollment patterns and baseline characteristics of study
participants, is provided in Section 4.2.2.5; a presentation of primary results from this
study is provided in Appendix 7.

Altogether, the 8 studies described above comprise 17,767 HIV-1 susceptible individuals
and provide a substantial amount of information and data to support of the concept of ART
PrEP, specifically Truvada use, to augment existing strategies for reducing risk of HIV-1
infection by sexual transmission. Table 1 provides the basic details of these studies as a
quick reference source, cross-references to the specific document subsections in which their
respective study results are described.
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Table 1. PrEP Studies Summarized in this Document
Study (Phase)
Sponsor; Study Drugs Region Population Number of Subjects
iPrEx (Phase 3) Peru, Ecuador, South MSM
NIH/Gates Foundation; Africa, Brazil, Thailand, (see Section 4.1.1) 2499
Truvada/placebo uUsS o
Partners PrEP (Phase 3)
University of .
Washington/Gates Kenya, Uganda Heterosexgal Couples 4747 serodiscordant

T (see Section 4.2.1) couples
Foundation;
Truvada/Viread/placebo
FHI Phase 2 PrEP Heterosexual Women
(Phase 2) GhanaIl(ICan?eroon, (see Section 4.2.2.1) 936
FHI; Viread/placebo leeria
CDC 4323 Study
(Phase 2) MSM
US CDC; Viread at entry us (see Section 4.1.2) 400
or 9-month delay
CDC TDF2 (Phase 3) Heterosexuals
US CDC; Botswana (see Section 4.2.2.2) 1200
Truvada/placebo
CAPRISA 004 (Phase
2b)
Center for the AIDS . Heterosexual Women
Program of Research in South Africa (see Section 4.2.2.3) 900
South Africa; tenofovir
gel/placebo
FHI FEM-PrEP Kenya, South Africa, Heterosexual Women
(Phase 3) Tanzania, Zimbabwe (see Section 4.2.2.4) 2056
FHI; Truvada/placebo ’ -
VOICE (Phase 2b)
Ili}d;:\fvoot;ll{c.ldes Trials Malawi, South Africa, Heterosexual Women

’ . Uganda, Zambia, (see Section 4.2.2.5 ) 5029
Truvada/oral Viread .

Zimbabwe

/tenofovir gel/ matched
placebos
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2. BACKGROUND

2.1. HIV-1 Prevention Strategies

The Joint United Nations Programme on HIV/AIDS (UNAIDS) estimates that there were
2.6 million new HIV-1 infections worldwide in 2009 despite widespread knowledge of the
protective effects of abstinence, monogamy, circumcision, and condoms, and the availability
of improved testing and treatments for HIV-1 infected individuals. Recent estimates indicate
that the number of new infections in the US has remained stable since the mid 1990s, at
approximately 50,000 new HIV-1 infections per year, and that more than 1.1 million people
in the US are living with HIV-1 (34 million people worldwide) {15971}, {16695}, {19777}. It
is estimated that approximately 20% of individuals infected in the US are unaware of their
infection status, and that nearly 850,000 HIV-infected individuals in the US are not
virologically suppressed.

The principal interventions currently in use to prevent HIV-1 transmission are education,
voluntary testing, risk counseling, circumcision, and the promotion of condoms. The
effectiveness of some of these interventions has been variable {15464}, {15465}, {16996},
and the prevalence of HIV-1 remains high even in settings with 100% condom promotion
policies {15463}. Although 2 decades of intense research has been conducted to develop a
conventional vaccine against HIV-1 infection, these efforts have yet to produce a viable
option. The need is critical for a novel approach to augment and integrate with existing
HIV-1 prevention services, particularly for those uninfected individuals who might be
unable to successfully negotiate with their sex partners for options such as condoms or
monogamy.

HIV disproportionately affects certain populations. MSM account for more than half of all
new HIV infections in the US, and nearly 30,000 MSM are newly infected with HIV each
year {19776}. Approximately 23% of all new HIV-1 infections occur in women,
predominantly by means of heterosexual intercourse {19777}. In these settings, current
strategies for the prevention of sexually transmitted HIV-1 infection (eg, condoms) are often
not within the control of the vulnerable partner. A method that can be controlled by the
uninfected partner would be a notable benefit.

Chemoprophylaxis strategies have been used to prevent transmission of other infectious
diseases, such as malaria, and these strategies have been evaluated for the prevention of
HIV-1 transmission as well. Evidence conceptually supporting prophylaxis with ART can be
found in experience with PEP in animal models {17}, {2983}, {2146} and in other clinical
settings such as with occupational exposure of healthcare workers or with mother-to-child
transmission {16997}. Studies of the pathogenesis of early infection in primate models
infected with SIV suggest that systemic infection does not occur immediately, leaving a
brief window of opportunity during which ART may modify or prevent viral replication at
the site of infection, specifically in the initial target dendritic-like cells or lymph nodes {17},
{2472}, {2883}. Although PEP has been reported to be effective in situational exposure (eg,
needle sticks, rape), there are limited data to support PEP in cases where exposure is chronic
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and not isolated. The effectiveness of PEP is further challenged by the need for immediate
risk recognition and prompt initiation of therapy.

Specific to the setting of HIV-1 PrEP, controlled nonclinical studies in macaques have
shown that oral or subcutaneous treatment with TDF (with or without FTC) prevented or
delayed the onset of viremia when administered either before or shortly after rectal, vaginal,
or intravenous inoculation with SIV or HIV {17}, {9496}, {13751}, {15183}, {12771}, {1800},
{2146}, {2983}, {9457}, {2479}. Macaques that became infected while under treatment had
longer median time to infection or lower levels of viral DNA than untreated controls {9496},
{2146}, {9457}. Nonclinical studies regarding use of intermittent PrEP demonstrated that a
pre-exposure dose combined with a postexposure dose was highly protective {13751},
{15467}. The 2-drug combination of FTC/TDF has shown additive, synergistic anti-HIV-1
activity over either agent alone.

As outlined in Section 1.2, Gilead has submitted an SNDA to the US FDA that includes
information in support of a new indication for Truvada as medicinal pre-exposure
prophylaxis of HIV-1 infection (PrEP). The sSNDA was a collaborative effort based on data
generated by other study sponsors (ie, non-Gilead) from several clinical studies on the use of
ART for HIV-1 PrEP. The principal (pivotal) data sources for the Truvada PrEP sNDA were
the 1iPrEx and Partners PrEP Studies (Gilead Study #s CO-US-104-0288 and
CO-US-104-0380). Results from both studies demonstrated that administration of Truvada
resulted in statistically significant reduction in the risk of acquisition of HIV-1 infection
compared with placebo, with substantially greater effectiveness observed among subjects
with a high degree of adherence based on self-reported pill counts or quantifiable drug
concentrations. The studies showed that Truvada was well tolerated in their respective study
populations. Data sets, analysis results, and clinical study reports for both of these pivotal
Phase 3 studies were submitted to the US FDA.

Results from other clinical studies in PrEP settings (eg, CDC TDF2, CDC 4323, FHI Phase
2 PrEP, CAPRISA 004, FHI FEM-PrEP, and VOICE) were also included in the submission
and provide supportive (secondary) information. Available results from these studies were
summarized as supportive information included in the Truvada PrEP sNDA and are briefly
described in the sections that follow.

2.2, Regulatory Status of Truvada Tablets

On 15 December 2011, Gilead submitted a supplement to Truvada NDA 21-752 that
included information in support of a proposed new indication for use of Truvada for PrEP to
reduce the risk of acquiring HIV-1 infection. Truvada is the brand name for the fixed-dose
combination film-coated tablet that contains the active substances emtricitabine (Emtriva;
FTC) and tenofovir disoproxil fumarate (Viread; TDF). Emtricitabine is an NRTI and a
synthetic analog of the naturally occurring nucleoside, 2'-deoxycytidine, a pyrimidine
nucleoside. Intracellularly, FTC is phosphorylated by cellular enzymes to form emtricitabine
5’-triphosphate (FTC-TP), the active metabolite. Tenofovir disoproxil fumarate, the oral
prodrug of tenofovir, is an NtRTI. After absorption, TDF is metabolized intracellularly to
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the active metabolite, tenofovir diphosphate (TFV-DP). Tenofovir disoproxil (as fumarate)
is the active ingredient in Viread film-coated tablets.

Truvada is approved for commercial use in 138 countries for the treatment of HIV-1
infected adults, including 91 countries participating in the Gilead Access Program through
which Truvada is provided at non-profit prices to resource-limited countries. Truvada was
first granted marketing approval by the US FDA on 02 August 2004. Each Truvada tablet
contains FTC and TDF at the same dosages as recommended for the individual components
ie, 200 mg of FTC, and 300 mg of TDF. The recommended dose of Truvada is 1 tablet taken
orally, once daily. Viread was approved for marketing in HIV-infected persons in 2001 and
for hepatitis B virus (HBV)-infected persons in 2008. Emtriva received marketing approval
in 2003. More recently, fixed-dose combination products containing Truvada (ie, FTC/TDF)
combined with efavirenz (ie, Atripla®™) and rilpivirine (ie, Complera®™) were approved for
commercial use in 2006 and 2011, respectively.

Collectively, Emtriva, Viread, and Truvada, either individually or in combination products,
provide for extensive human exposure comprising approximately 5 million patient-years for
Viread and 3 million patient-years for Emtriva in the commercial or clinical study settings,
increasing to approximately 9 million patient-years for Viread and 4 million patient-years
for Emtriva when the Gilead Access Program is included.

The safety profile of these products has been well characterized in patients receiving these
products for treatment of HIV-1 infection (refer to Appendix 1 for the proposed, draft
Truvada prescribing information currently under review by the US FDA as part of the
sNDA). Pertinent effects in the HIV-1 infected population are predominantly associated
with the TDF component of Truvada including renal events such as new or worsening
decreases in creatinine clearance (cases of renal failure and Fanconi Syndrome have been
reported), bone events including reductions in bone mineral density, and gastrointestinal
events. Labeled boxed warnings include a statement that lactic acidosis and severe
hepatomegaly with steatosis have been reported with the use of nucleoside analogs,
including Viread (ie, the TDF component of Truvada), and that acute exacerbation of HBV
in HIV-1/HBV-coinfected patients has been reported following discontinuation of Truvada.
The labeled boxed warnings specifically state that Truvada is not approved for the treatment
of chronic HBV infection and further state that hepatic function should be monitored closely
with both clinical and laboratory follow-up for at least several months in patients coinfected
with HIV-1 and HBV who discontinue Truvada and that, if appropriate, initiation of anti-
HBYV therapy may be warranted in such patients. The boxed warnings and other adverse
reactions described in the approved Truvada label are managed through a combination of the
prescribing information and a patient-directed Medication Guide.

Additionally, Truvada is classified as a Pregnancy Category B agent, indicating that to date,
there has been no evidence for an increased risk for teratogenic effects or adverse pregnancy
outcomes identified for Truvada or its individual components; however, no adequate and
well-controlled studies of Truvada in pregnant women have been conducted.
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The sections below provide a brief summary of the nonclinical and clinical information
provided to the US FDA in support of this NDA supplement for Truvada use.

2.3. Justification for Selection of Truvada for HIV-1 Prophylaxis

Truvada has certain characteristics that make it suitable for HIV-1 chemoprophylaxis,
including ease of administration, once-daily oral dosing, a relatively long half-life,
established tolerability and potent antiviral effects, penetration of both FTC and TDF into
genital and colorectal mucosal tissue, high barrier to resistance, and selection of
drug-resistant variants that have mutations associated with diminished capacity for
replication. However, the rationale for selection of Truvada, ie, the combination of FTC and
TDF, rather than TDF alone, for this SNDA is based upon several important considerations:

e First, in macaque studies of prevention of transmission of SIV (via oral exposure) and
SHIV (via rectal exposure), the combination FTC plus TDF showed greater efficacy than
TDF alone {9496}, {13751}.

e Second, with respect to prevention of transmission of resistant variants in macaques, oral
FTC plus TDF administration provided complete protection against an FTC-resistant
virus containing the mutation M184V, supporting that administration of both FTC and
TDF may be important in areas where drug-resistant viruses are frequently transmitted.

e Third, while both FTC and TDF achieve protective drug levels in both the male and
female genital tract, each has separate advantages. FTC offers the advantages of a
shorter time to reach steady state concentrations compared with TDF (1.6 days versus
25 days of daily dosing) {18141} and higher concentrations achieved in genital tissues
relative to blood plasma (27-folder greater than blood plasma versus 2.5-fold greater
with TDF). In contrast, phosphorylated tenofovir has a longer half-life in the genital tract
(14 versus < 2 days) {19642}. Therefore, the combination of FTC plus TDF provides
advantages over either product alone.

e Fourth, the 2-drug combination of FTC and TDF has been shown to have additive,
synergistic anti-HIV-1 activity over either agent alone. Use of FTC and TDF together for
chemoprophylaxis increased the activity of the regimen and the barrier to drug
resistance, and the protective activity of FTC plus TDF has been shown in mice
transplanted with human immune cells {12771} and in nonhuman primates {17}, {2983},
{13751}.

e Lastly, clinical data derived from 3 large, Phase 3, randomized clinical trials, the iPrEx
Study, the Partners Prep Study, and Study CDC TDF2, each have demonstrated the
efficacy of the combination product, Truvada, compared with placebo. Although one
study, the Partners PrEP Study, has shown oral Viread (TDF alone) to be efficacious
compared with placebo (risk reduction relative to placebo: 75% Truvada, 67% Viread;
each p <0.0001), the DSMB for the ongoing VOICE study has discontinued both of the
tenofovir-alone formulations (oral and microbicide gel) for lack of efficacy, while also
allowing continuation of dosing for Truvada and its matched placebo.
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Therefore, the totality of evidence supports the use of the combination product Truvada over
the single agent (TDF) alone, with results from multiple Phase 3 clinical studies establishing
the efficacy and safety profiles of Truvada for PrEP.

Page 19



Truvada® (emtricitabine/tenofovir disoproxil fumarate)
Advisory Committee Briefing Document

3. NONCLINICAL EVALUATIONS

Nonclinical evaluations demonstrate an acceptable benefit/risk profile for the proposed use
of Truvada for PrEP. Importantly, nonclinical data support not only the overall concept of
Truvada for PrEP, indicating that Truvada has characteristics that make it superior to other
options, but also support a regimen of daily oral administration of Truvada for the use of
PrEP.

The nonclinical toxicology profile for Truvada as previously established supports its use in
the proposed PrEP indication. The components of Truvada, ie, FTC and TDF, are potent and
selective inhibitors of HIV-1, weak inhibitors of human DNA polymerases, and show low
potential to induce mitochondrial toxicity. The 2-drug combination of FTC/TDF has shown
additive to synergistic anti-HIV-1 activity in vitro.

Pharmacology studies in macaques demonstrated that treatment with FTC and TDF at
clinically relevant exposures before and after viral inoculation provided significant
protection from SHIV and SIV infection. A dosing regimen of both daily oral FTC and oral
TDF prevented infection in more animals (67% uninfected) {13751} than daily oral TDF
alone (25% uninfected) {9496}. Additionally, oral FTC and oral TDF treatment was
associated with a slightly greater delay in infection compared to oral TDF alone. Oral FTC
and oral TDF also had low acute viremia in those animals with breakthrough infections
{15976} {13751}. A single pre-exposure dose of FTC/TDF was not effective in preventing
infection, demonstrating the need for a postexposure dose {15446} .

Oral FTC/TDF treatment offered complete protection against an FTC-resistant virus
containing M 184V in macaques {18106}, demonstrating that administration of both FTC and
TDF is important in areas with widespread access to antiretroviral drugs where
drug-resistant viruses are frequently transmitted {17070}. Subcutaneously administered
tenofovir {17}, {1800}, {2146}, {2479}, {2983}, {13751} also prevented or delayed the onset
of viremia when administered either before or shortly after oral, rectal, vaginal, or
intravenous inoculation with SIV or HIV, but the tenofovir concentrations were more than
15-fold greater than clinically relevant exposures and caused toxicity in macaques with
long-term administration {12968}.

Minimal effects were observed in the safety pharmacology studies with high-dose
administration of individual products (decreased urinary output and reduced gastric
emptying with high-dose TDF alone in rats).

A comprehensive nonclinical program to characterize the acute toxicity, subchronic/chronic
toxicity, mutagenicity, carcinogenicity, and reproductive toxicity of FTC and tenofovir/TDF
has been completed. Effects associated with the administration of emtricitabine in the
toxicology studies were confined to high-dose groups. Changes in red blood cell parameters,
interpreted as a mild, reversible anemia, occurred at the highest dose in several studies

(ie, 1- and 6-month mouse; 3-month rat; 1-year monkey). The no-observed-effect levels
(NOELSs) for the longest treatment period in each species were 500 mg/kg/day in mice
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(6 months), 600 mg/kg/day in rats (3 months), and 200 mg/kg/day in monkeys (1 year). The
exposures based on plasma exposure (AUC) values at the NOEL doses in the animals were
approximately 30- to 50-fold (mice), 30-fold (rats), and 10-fold (monkeys) higher than the
AUC in human patients treated with FTC at 200 mg dosed once daily.

Nonclinical studies of TDF conducted in rats, dogs, and monkeys {7311} revealed target
organ effects in gastrointestinal tract (rodents only), kidney, bone, and a decrease in serum
phosphate concentration. Bone toxicity was diagnosed as osteomalacia in monkeys and
reduced bone mineral density in rats and dogs. Findings in the rat and monkey studies
indicated that there was a substance-related decrease in intestinal absorption of phosphate
with potential secondary reduction in bone mineral density. The mechanisms of these
toxicities are not completely understood.

Emtricitabine was not genotoxic in the reverse mutation bacterial test (Ames test), mouse
lymphoma, or mouse micronucleus assays. In long-term oral carcinogenicity studies of FTC,
no drug-related increases in tumor incidence were found in mice at doses up to

750 mg/kg/day (26 times the human systemic exposure at the therapeutic dose of

200 mg/day) or in rats at doses up to 600 mg/kg/day (31 times the human systemic exposure
at the therapeutic dose).

Tenofovir DF was mutagenic in the in vitro mouse lymphoma assay, weakly positive in an
unscheduled DNA synthesis test, and generally negative in in vitro bacterial mutagenicity
tests (Ames test). In an in vivo mouse micronucleus assay, TDF was negative when
administered to male mice. Long-term oral carcinogenicity studies of TDF in mice and rats
were carried out at exposures up to approximately 16 times (mice) and 5 times (rats) those
observed in humans at the therapeutic dose for HIV infection. At the high dose

(600 mg/kg/day by oral gavage for 104 weeks) in female mice, liver adenomas were
increased at TDF exposures 16 times those in humans. This finding was not observed with
lower doses (0, 100, or 300 mg/kg/day). In rats, the study was negative for carcinogenic
findings at TDF exposures up to 5 times that observed in humans at the therapeutic dose.

Animal studies do not indicate direct or indirect harmful effects of FTC or TDF with respect
to male or female fertility, pregnancy, fetal development, parturition, or postnatal
development. FTC did not affect fertility in male rats at approximately 140-fold or in male
and female mice at approximately 60-fold higher exposures (AUC) than in humans given the
recommended 200 mg daily dose. Fertility was normal in the offspring of mice exposed to
FTC daily from before birth (in utero) through sexual maturity at daily exposures (AUC) of
approximately 60-fold higher than human exposures at the recommended 200 mg daily dose.
The incidence of fetal variations and malformations was not increased in embryo-fetal
toxicity studies performed with FTC in mice at exposures (AUC) approximately 60-fold
higher and in rabbits at approximately 120-fold higher than human exposures. Regarding
TDF, there were no effects on fertility, mating performance, or early embryonic
development when TDF was administered to male rats at a dose equivalent to 10 times the
human dose (based on body surface area comparisons) for 28 days prior to mating and to
female rats for 15 days prior to mating through day seven of gestation, although female rats
did show alteration of the estrous cycle.
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Additional details on the nonclinical toxicology and pharmacology of FTC and TDF is
provided in Section 13 of the proposed, draft prescribing information, attached to this
document as Appendix 1, which was submitted to the US FDA for review with the SNDA.
Overall, the pharmacodynamic assessment of FTC and TDF supports the additional
indication for Truvada for PrEP to reduce the risk of acquiring HIV-1.
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4. CLINICAL STUDY EVALUATIONS

The summaries below provide clinical study results for studies conducted for Truvada
and/or Viread as PrEP for HIV-1. The information for studies of PrEP in MSM is provided
within Section 4.1. The information for studies of PrEP in heterosexual individuals is
provided within Section 4.2. While these sections primarily focus on the 2 pivotal studies,
the iPrEx and Partners PrEP Studies, subsections also provide separate summaries of all
other relevant clinical studies as outlined in Table 3.

4.1. HIV-1 Chemoprophylaxis in Men and Transgender Women Who Have
Sex With Men

Gay or bisexual men and transgender women who have sex with men are disproportionately
affected by the global HIV-1 epidemic {17001}, {16994}, with a rate of HIV-1 infection
reported to be 19.3-fold higher than in the general population of adults of reproductive age
based on a multinational meta-analysis of data from 38 low-to-middle income countries
{17156}, {17154}. Epidemiologic reports of high-income countries (eg, US, Australia,
Western Europe) support that MSM are disproportionately impacted in those contexts as
well {17156}. Indeed, in certain subregions of the US (eg, urban centers), the prevalence of
HIV-1 infection among US MSM is proportionate to high-risk African regions {19996}.
Recent trends in the US showing high rates of HIV-1 infection among MSM, particularly in
younger or minority subpopulations, provide evidence of resurgence in the spread of HIV-1
{8292}. The CDC estimates that MSM account for more than 50% of all new HIV infections
annually in the US, with approximately 30,000 new HIV-1 acquisitions in this population
diagnosed in 2009.

Surveys in the US indicate that the use of PrEP is rare among the MSM population, although
the majority of those surveyed report that they would consider use of PrEP if evidence of
safety and efficacy became available {16998}, {16999}. Surveys also show that condom use
is uncommon and declining, and circumcision offers little protection for the receptive MSM
partner in URAI transmission. Thus, MSM are particularly likely to benefit if Truvada
prophylaxis is found to be effective in preventing HIV-1 transmission and has limited
toxicity. Given that HIV-1 seroprevalence and incidence remain high despite considerable
prevention efforts in this population, the identification of novel approaches to decreasing
HIV-1 infection using simplified antiretroviral regimens in high-risk populations is timely
and important.

4.1.1. The iPrEx Study

As described above, the primary data source of MSM subjects in the Truvada PrEP sNDA
was the Phase 3 iPrEx Study (CO-US-104-0288). Study CDC 4323, a Phase 2, US-based
study of oral Viread versus placebo among MSM, provided secondary supportive data. The
study design and result descriptions provided below focus on the iPrEx study. The design
and results of Study CDC 4323 are briefly summarized in Section 4.1.2.
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The iPrEx Study was a large (n = 2499) multinational, randomized, placebo-controlled,
double-blind, Phase 3 study designed to evaluate the superiority of Truvada compared with
placebo as HIV-1 PrEP concurrent with a background of active HIV-1 prevention
counseling and conventional prevention methods. The primary efficacy objective of the
study was to determine if daily oral Truvada reduced HIV-1 seroincidence among
HIV-1-uninfected MSM. Efficacy data from the iPrEx Study were analyzed through the
sponsor’s prespecified primary efficacy analysis cutoff date of 01 May 2010. No blinded
study drug (30-day supply) was dispensed after 31 July 2010. An analysis cutoff date of

21 November 2010 was used to analyze efficacy through the end-of-treatment and events

8 weeks (to allow for late visits and other logistical issues) after the final blinded study drug
dose for all subjects. Safety data analyses were cumulative, and include data through the
final data cutoff for 21 November 2010, except for hepatitis B and bone mineral density
which required 6 months of follow-up after stopping study drug.

The iPrEx Study was sponsored by the US NIH, with cofunding provided by the Bill and
Melinda Gates Foundation. Protocol oversight was provided by 2 study centers: the
Gladstone Institute of Virology and Immunology, an independent, non-profit biomedical
research foundation affiliated with the UCSF in San Francisco, California, US, and
Investigaciones Medicas en Salud in Lima, Peru. Gilead provided study drugs (Truvada and
placebo) but did not participate in protocol design, study administration, or data collection.
All primary study analyses were performed by the UCSF study team; Gilead provided
certain analyses (eg, clinical AE assessments) to align with Truvada labeling precedence
(eg, AE window definitions).

The study’s primary efficacy outcome variable was the cumulative proportion of subjects
with documented HIV-1 seroconversion as defined by the protocol HIV follow-up testing
algorithm. The study was designed to show PrEP efficacy (null hypothesis of zero efficacy).
It was also powered to show at least 30% efficacy (83% power for 1-sided 0.05%
significance level) if Truvada had efficacy of 60%. The 30% efficacy has been used or
observed in vaccine studies. The final protocol was set up to recruit 3000 subjects for a total
of 4073 subject-years of follow up, with an assumed average seroconversion rate of

3% per year, to observe 85 seroconversions. This sample size could detect, with at least
80% power, a doubling of AEs if the rate in the placebo group was >1.7%.

Based on the DSMB review of number of seroconversions and recommendation, the primary
efficacy analysis cutoff of 01 May 2010 was set to ensure observation of a minimum
targeted number of seroconversion events (ie, a minimum of 85 events before 3000 subjects
had been enrolled). The study’s statistical analysis plan stated, “We find that if FTC/TDF
has 60% efficacy we can demonstrate efficacy with a two-sided 0.05 level logrank test with
power 0.99. Further, we can demonstrate power to rule out efficacy of 30% or lower on a
one-sided 0.05 level logrank test.” Consequently, 2 hypotheses were tested, first any
efficacy and, if this was demonstrated, then = 30% efficacy. No alpha adjustment was
required for the assessment of > 30% efficacy because the latter was only to be tested if the
logrank test established efficacy of at least 0%.
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The prespecified primary efficacy analysis set excluded subjects who had been adjudicated
to have seroconverted at or prior to baseline (but diagnosed after randomization) and those
adjudicated to have become infected after the protocol defined end of study treatment (these
subjects are included in the analysis through 21 November 2010); constituting the mITT
analysis set. Secondary efficacy testing was performed to assess the proportion of subjects
with mutant HIV-1 resistant strains and the relative efficacy by predefined subgroup.
Sensitivity analyses were performed based on the ITT analysis set.

Eligibility criteria for the iPrEx Study were intended to enroll a broadly representative
sample of the high-risk, HIV-1 uninfected MSM population. Subjects who participated in
the study were MSM at high risk for HIV-1 infection, defined as HIV-1-uninfected men or
transgender women who had anal intercourse with other men, and who reported other
indicators of high-risk behavior including any of the following: (1) did not use a condom
during anal intercourse with an HIV-infected male partner or a male partner of unknown
HIV-1 status in the previous 6 months; (2) anal intercourse with > 3 male partners in the
previous 6 months; (3) exchanged money, gifts, shelter, or drugs for anal sex with a male
partner in the previous 6 months; (4) had sex with a male partner and was diagnosed with a
sexually transmitted infection (STI) in the previous 6 months or at screening; or (5) had sex
with an HIV-infected male partner with whom condoms were not consistently used in the
previous 6 months.

Study visits were scheduled every 4 weeks, and each 4-week visit included drug
dispensation, pill count, and adherence counseling in addition to laboratory testing and
medical evaluations. At every scheduled visit, subjects received a comprehensive package of
infection prevention services, including HIV-1 testing, risk-reduction counseling, condoms,
and diagnosis and treatment of symptomatic STIs, including gonorrhea and chlamydia
urethritis, syphilis, and herpes simplex virus type 2, as appropriate. Sexual partners were
offered treatment of STIs that were diagnosed in the subject. Subjects were linked to local
prevention and treatment services, when required, to receive standard-of-care services. All
subjects were instructed to protect themselves from HIV-1 with established methods.
Subjects who reported a recent unprotected exposure to an HIV-infected partner were
referred for PEP (at sites where such therapy was recommended by local guidelines), and the
administration of study drug was temporarily suspended. Vaccination against HBV was
offered to all susceptible subjects. Samples from subjects with HIV-1 seroconversion during
the study were matched for study site and time on treatment with samples from control
subjects selected from seronegative subjects in the Truvada group. Plasma was tested for
FTC and TFV, and peripheral-blood mononuclear cells (PBMCs) were tested for FTC-TP
and TFV-DP, which are the active intracellular metabolites of FTC and TFV.

Between 10 July 2007 and 17 December 2009, 2499 subjects (1251 [50%] Truvada,

1248 [50%] placebo) were randomized in the study. Among these randomized subjects,
2451 subjects (1226 [98%] Truvada, 1225 [98%] placebo) had at least one on-study
follow-up HIV-1 test and were followed during the study. The remaining 48 subjects

(25 Truvada, 23 placebo) did not have an on-study follow-up HIV-1 test. Ten additional
randomized subjects (2 Truvada, 8 placebo) were subsequently found to be HIV-1 infected
at enrollment.

Page 25



Truvada® (emtricitabine/tenofovir disoproxil fumarate)
Advisory Committee Briefing Document

Treatment groups were balanced with respect to region, site, demographics, key baseline
characteristics, HIV-1 prognostic risk factors, and study drug exposure and compliance. All
subjects were born male; ages ranged from 18 to 67 years. The mean age was 27.5 years in
the Truvada group and 26.8 in the placebo group. Subjects were predominantly identified as
mixed race/other (68% Truvada, 70% placebo), white (18% Truvada, 17% placebo), or
black/African American (9% Truvada, 8% placebo). Sites in Peru were the first to initiate in
the study and thus contributed the highest proportion of subjects (1400 subjects [56% of the
total]). Two hundred twenty-seven subjects (approximately 9% in each treatment group)
were from the US. The remaining subjects were distributed between sites in Ecuador, Brazil,
Thailand, and South Africa.

In the primary analysis of efficacy (data through 01 May 2010), subjects were followed for
assessment of HIV-seroconversion for a total of 3324 person-years with variable duration of
observation {17277}, {20398}. For this primary efficacy analysis, the median (Q1, Q3)
duration of exposure was 62.3 (36.9, 100.3) weeks, with no notable difference between the
median duration of exposure in the Truvada (62.3 weeks) and placebo (62.2 weeks)
treatment groups. HIV-1 rapid testing was performed at 39,613 visits, among which false
reactive test results were observed for 3 subjects at 7 visits; each subject had multiple
negative tests afterward {17277}, {20398}.

Cumulative safety analyses (data through 21 November 2010) include a median (Q1, Q3)
duration of exposure of 77.3 (52.1, 118.9) weeks, with no notable difference between
treatment groups. Subjects experienced variable duration of observation ranging from
between 1 day to 160 weeks. For the cumulative safety analyses, 1882 (75%) subjects
overall had received study drug for at least 1 year (950 [76%] Truvada, 932 [75%] placebo)
and 804 (32%) subjects overall had received study drug for 2 years (392 [31%] Truvada,
412 [33%] placebo).

4.1.1.1. Efficacy

An HIV-1 testing algorithm was employed in the iPrEx Study to standardize the process for
identifying and confirming HIV-1 seroconversion events. The algorithm provided a means
by which preexisting HIV-1 infections could be identified after enrollment, and provides
support for the validity of the intent-to-treat (ITT) analysis because HIV-1 seroconversions
identified during the study could be retrospectively backdated to the time of study entry if
they were subsequently determined to be prestudy infections. Further, an HIV Events
Committee was established to review all events and to adjudicate any events that could not
be confirmed through the algorithm to establish if subjects had seroconverted at enrollment
or after the end of the treatment period.

Efficacy analyses in the iPrEx Study included all subjects who were randomized into the
study, received at least 1 bottle of study medication, and had at least 1 post baseline HIV-1
seroconversion test (ITT analysis). The primary efficacy analyses included subjects in the
ITT analysis who were confirmed to be HIV-1 uninfected at baseline (ie, mITT analysis).
The summary text below presents efficacy analyses from the double-blind treatment period
of the primary efficacy endpoint data for the mITT and ITT analysis populations (ie, all
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study visits through 01 May 2010). Secondary efficacy endpoint analyses present
seroconversion data through end of treatment and 8 weeks after the cessation of blinded
study drug dosing (21 November 2010).

4.1.1.1.1. Seroconversion

Overall Seroconversion Rate

Results from the iPrEx Study support the efficacy of Truvada in reducing the risk for HIV-1
seroconversion in MSM. In the prespecified primary mITT efficacy analysis (ie, not
counting infections at enrollment), emergent HIV-1 infections were observed postbaseline in
36 subjects (a rate of 2.3 per 100 subject-years of exposure) in the Truvada group and

64 subjects (4.3 per 100 subject-years of exposure) in the placebo group (Table 2),
representing a relative reduction in HIV-1 infection of 44% (95% CI: 15% to 63%;

p =0.005; Inthe ITT analysis, which included all observed HIV-1 infections, once-daily
oral Truvada was associated with a 47% lower risk of HIV-1 seroconversion (95% CI:

22% to 64%; p = 0.001). The age-adjusted effect was 43% (95% CI: 14% to 62%; p=0.008).

The lower bound of the one-sided 95% CI was 21%. Thus, the study did not reject the null
hypothesis of < 30% efficacy.

Table 2. iPrEx Study: Relative Risk Reduction Through 01 May 2010
(Primary Analysis; mITT and ITT Analyses)
Placebo Truvada P-value®
Analysis Through 01 May 2010
mITT Analysis N=1217 N=1224
Person-Years follow up® 1666 1659
0.005"
Subjects With Seroconversion Events 64 36
Relative Risk Reduction (2-sided 95% CI) 44% (15%, 63%)
ITT Analysis (N =1225) (N =1226)
Person-Years follow up® 1666 1659
0.001*
Subjects With Seroconversion Events 72 38
Relative Risk Reduction (2-sided 95% CI) 47% (22%, 64%)

a  Time to first evidence of seroconversion for those with event (those in ITT but not in mITT contribute 0 Person-
years).

b  p-values by logrank test.
Notes: The lower bound of the 1-sided 95% CI is 21% and 27% for the mITT and ITT analyses respectively.

Source: Analysis as performed by the iPrEx Study Team for the primary study publication {17277}, {20398}.

There was no evidence of loss of efficacy with longer duration of follow-up (ie, through
21 November 2010), and Truvada retained a reduced risk of HIV-1 infection relative to
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placebo in the mITT analyses of HIV-1 seroconversions (Table 3). The relative effectiveness
through end-of-treatment (excluding post-treatment stop seroconversions) was

42% (95% CI: 18% to 60%; p = 0.002) in the mITT analysis. The relative effectiveness
through 8 weeks after study drug cessation was 39% (95% CI: 14% to 57%; p = 0.004) in
the mITT analysis. These results confirm the validity of the treatment effects of Truvada,
supporting that the effect observed with Truvada was due to reducing the risk for infection
rather than masking infections.

Table 3. iPrEx Study: Relative Risk Reduction Through End-of-
Treatment-Plus-8-Weeks Cutoff (iPrEx mITT and ITT Analyses)
Placebo Truvada P-value®
End-of-Treatment”
mITT Analysis (N=1217) (N =1224)
Person-Years follow up® 2113 2124
Subjects With Seroconversion Events 83 48 0.002"
Relative Risk Reduction (2-sided 95% 42% (18%, 60%)
CDh
ITT Analysis (N =1225) (N =12206)
Subject-Years follow up” 2113 2124
Subjects With Seroconversion Events 91 50 0.0005"
Relative Risk Reduction (2-sided 95% 45% (23%, 61%)
CDh
End of Treatment + 8 Weeks (through 21 November 2010)
mITT Analysis (N=1217) (N =1224)
Person-Years follow up® 2113 2124
Subjects With Seroconversion Events 85 52 0.004*
Relative Risk Reduction (2-sided 95% 39% (14%, 57%)
CDh
ITT Analysis (N =1225) (N =1226)
Subject-Years follow up® 2113 2124
Subjects With Seroconversion Events 93 54 0.001*
Relative Risk Reduction (2-sided 95% 43% (20%, 59%)
CDh

a  Time to first evidence of seroconversion for those with event (those in ITT but not in mITT contribute

0 Person-years).
b  p-values by logrank test.

¢ No study drug was dispensed after 31 July 2010. End of treatment is defined as the next post-treatment visit after this
date (approximately one month). This analysis excludes post-treatment stop seroconversions.
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Analysis of Efficacy Within Subgroups

In the study, a significantly greater reduction in relative risk for HIV-1 acquisition was
observed among subjects who reported at screening that they engaged in unprotected
receptive anal intercourse (URAI) at enrollment (58%; 95% CI: 32% to 74%) (Figure 1).
The relative reduction in risk was not significant among subjects who did not engage in
URAL

There was no significant between-group difference in protection on the basis of region

(Andean/non-Andean), race or ethnic group, male circumcision, level of education, alcohol
use, or age.
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Figure 1. iPrEx Study: Hazard Ratio Comparisons of HIV-1 Infection Risk
Within Predefined Subgroups (mITT Analysis)
Subgroup FTC-TDF Placebo FTC-TDF Placebo Hazard Ratie (95 CI) P value
no. of patients na. of evernts
Analysis i
Intention-to-freat 1251 1248 38 72 e 0.53 (0.36-0.78) 0.001
Maodified intention-to-treat 1251 1243 36 o4 —Q—E 0.56 (0.37-0.85) 0.005
As treated ! 048
=50% Pill use MA M 13 17 —.—E— 0.68 (0.33-1.41)
=50% Pill use MA M 23 47 ——| 0.50 (0.30-0.82)
Pill use : 0.02
<90% Pill use MA M 28 34 — 0.7% (0.45-1.31)
=909 Pill use MA M ] 30 —— i 0.27 (0.12-0.59)
Age | 0.35
<25yr 591 662 22 37 —.—i— 0.67 (0.40-1.14)
=25yr 550 536 14 27 ——! 041 (0.24-0.87)
Education i 0.16
=Secondary education 75 244 12 12 —— 0.85 (0.40-1.98)
=Secondary education 955 992 23 52 —— E 046 (0.23-0.74)
Ethnic group | 0.7%
Man-Hispanic 351 142 4 8 ——— 0,43 (0.14-1,60)
Hispanic SO0 06 32 56 —— 0.57 [0.37-0.89)
Region ; 0.62
Andean 350 350 32 55 —#- 0.5% [0.35-0.51)
Mon-Andean 401 3598 4 g —0—%— 043 (0.13-1.39)
Risk at screening i 0.01
URAI 732 753 23 56 —»— i 042 (0.26-0.68)
Mo URAI 515 4485 13 8 —.— 1.59 (0.66-3.84)
Daily alcohol use i 038
04 Drinks 554 525 15 iz —— | 0.43 (0.23-0.80)
=5 Drinks Ll 687 15 32 —.—i— 0.63 (0.36-1.11)
Circumcised i 0.22
Mo 1085 1074 34 55 —.—i 0.62 (0.40-0.95)
Yes 162 170 2 5 —_——— 0.23 (0.05-1.06)
HSV-2 at screening E 032
Megative or indeterminate 783 813 17 33 —— 046 (0.26-0.82)
Positive 458 430 15 26 —Q-;— 0.70 (0.3%-1.2)
T T T T TTTI0 T T T T T T T rrrim
0ol 0.10 1.00 10.00
FTC-TDF Better Placebo
Better
Figure 3. HIV Incidence among Subjects Receiving FTC-TDF, According to Subgroup.
The efficacy of emtricitabine and tenofovir disoproxil fumarate (FTC-TDF) is 1 minus the hazard ratic. Hazard ratios of less than 1 indi-
cate efficacy, and 95% confidence intervals (shown by horizontal lines) that do neot cross 1 indicate significant evidence of efficacy. All
subgroup analyses were prespecified except for testing for herpes simplex virus type 2 (HSV-2) at screening and pill use at the rate of
90%. P values for the intention-to-treat analysis and the modified intention-to-treat analysis apply to the hypothesis of any evidence of
efficacy; P values for other comparisons refer to the hypothesis that efficacy differed between the two strata. NA denctes not applicable,
and URAI unprotected receptive anal intercourse.

Source: Primary study publication Figure 3 {17277}, {20398}

Impact of Adherence on Seroconversion Rate

Several analyses indicated that the protective effect of Truvada was closely correlated with
drug exposure, ie, that greater adherence correlated to improved efficacy. Among those

subjects self-reporting = 50% daily pill use, a modest improvement was observed in
efficacy, with a risk reduction of 50% (95% CI: 18% to 70%; p = 0.006) {17277}, {20398}.
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Among subjects for whom > 90% study drug adherence was reported, the relative risk
reduction with Truvada was greater at 73% (95% CI: 41% to 88%; p < 0.001); thus, the null
hypothesis of efficacy (ie, 30% or less) could be rejected for this subgroup.

Greater efficacy was observed in subjects who were known to have taken study drugs as
determined by objective drug concentration testing (Figure 2). The use of drug
quantification provides an important means to assess adherence because unlike other
measures of adherence, drug concentrations are purely objective. Each of these HIV
seroconverters was matched to HIV negative control(s) to assess the effect of quantifiable
drug on the risk of HIV infection among participants assigned to FTC/TDF.

At the time of primary analysis (01 May 2010) and as published in the primary trial
manuscript {17277}, {20398},drug was detected 22 of 43 of seronegative subjects (51%) and
in 3 of 34 HIV-infected subjects (9%) (P<0.001), suggesting quantifiable plasma
concentrations of tenofovir, FTC, TDP, or FTC-triphosphate, FTC/TDF reduced the risk for
HIV-1 seroconversion by 92% (95% CI, 40 to 99; P<0.001). After adjustment for reported
unprotected receptive anal intercourse, the relative risk reduction was 95% (95% CI, 70% to
99%; P<0.001).

Later at the time of the analysis through 21 November 2010, testing was completed on all
48 mITT seroconverters who were matched with 3 control time points per HIV-infected case
{19974}, {20087}. Study drugs were detectable in only 8% of tested HIV-1 seroconverters
and study drugs were detected in 44% of HIV-1 negative active arm controls. FTC/TDF
reduced the risk for HIV-1 seroconversion by 94% (95% CI: 79% to 99%, p < 0.001). After
adjusting for age, number of partners at baseline, unprotected receptive anal intercourse (at
baseline and follow-up), schooling and body mass index, this was largely unchanged giving
a risk reduction of 92% (95% CI: 72% to 99%; p < 0.001). At the time of primary analysis
(01 May 2010) and as published in the primary study manuscript {17277}, {20398}, study
drug was detected 22 of 43 of seronegative subjects (51%) and in 3 of 34 HIV-infected
subjects (9%) (P<0.001), suggesting quantifiable plasma concentrations of tenofovir, FTC,
TDP, or FTC-triphosphate, FTC/TDF reduced the risk for HIV-1 seroconversion by 92%
(95% CI, 40 to 99; p <0.001). After adjustment for reported unprotected receptive anal
intercourse, the relative risk reduction was 95% (95% CI, 70% to 99%; p < 0.001).

Later, at the time of the analysis through 21 November 2010, testing was completed on all
48 mITT seroconverters who were matched with 3 control time points per HIV-infected case
{19974}, {20087} . Study drugs were detectable in only 8% of tested HIV-1 seroconverters
and study drugs were detected in 44% of HIV-1 negative Truvada-group controls. Truvada
reduced the risk for HIV-1 seroconversion by 94% (95% CI: 79% to 99%, p < 0.001). After
adjusting for age, number of partners at baseline, unprotected receptive anal intercourse (at
baseline and follow-up), schooling and body mass index, this was largely unchanged giving
a risk reduction of 92% (95% CI: 72% to 99%; p < 0.001). Given the mean plasma
half-lives for FTC and TDF (ie, 10 and 17 hours, respectively) {18671}, subjects with no
quantifiable traces of FTC or TDF found in their plasma would be presumed to have missed
several consecutive days of study drug dosing. Further, given the estimated duration of
detectable FTC-TP and TDP in PBMCs using the assay methods in this study (7 and
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14 days, respectively), subjects with no quantifiable PBMC drug concentrations were
presumed to have missed a week or more of sequential doses of study drug administration.

These results indicate a correlation between quantifiable drug concentrations (tenofovir,
FTC, TDP, or FTC-triphosphate, FTC/TDF) and significant reductions in HIV-1 infection.
Other evidence of low drug exposure among those with HIV-1 seroconversion included the
lack of drug resistance observed among emergent infections and the absence of suppression
of the HIV-1 RNA level in plasma at the seroconversion visit. Maximizing adherence will
be an important goal in the future use of Truvada for HIV-1 prevention in the uninfected
MSM population. Measures to enhance adherence in the postmarketing setting are described
in Section 5 of this document.
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Figure 2.

iPrEx Study: Summary of the Relation between Quantifiable

Levels of Study Drug Components and HIV-1 Seroconversion
Events (iPrEx ITT Analysis)
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Figure 4. Levels of Study-Drug Components in Blood of Subjects Receiving FTC-TDF, According to HIV Status.

Shown are intracellular levels (Panels A and B) and plasma levels (Panels C and D) of components of emtricitabine
and tenofovir disoproxil fumarate (FTC-TDF), quantified in specimens obtained from subjects in the FTC-TDF
group. FTC-TP denotes emtricitabine triphosphate, and TFV-DP tenofovir diphosphate. The horizontal lines in each

NOTE: Available data at the time of Primary analysis 01 May 2010 and presented in the primary study publication,

Figure 4 {17277}, {20398}
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4.1.1.1.2. Resistance

In an assessment using drug-resistance assays based on allele-specific polymerase chain
reaction (lower limit of quantitation 0.5%) sensitive for the detection of minor sequence
variants (ie, RT K65R and K70E [which confer resistance to TDF] and M184V and M 1841
[which confer resistance to FTC]), no minor drug resistant variants were detected among the
subjects in the Truvada group who had HIV-1 seroconversion during the study {17134}.
These results are consistent with the finding of low drug exposure and adherence among
these subjects. FTC resistance among those who started Truvada with preexisting infection
waned to undetectable levels within 6 months after Truvada was discontinued.

HIV-1 infections pre-existing at study enrollment were diagnosed during the study for

2 subjects in the Truvada group and 8 subjects in the placebo group (p-value for difference
between treatment groups = 0.06) {17277}, {20398}. Among the 10 subjects in whom plasma
HIV-1 RNA was subsequently detected in specimens obtained at enrollment, 3 had
FTC-resistant infection (2 of 2 in the Truvada group and 1 of 8 in the placebo group). No
TDF-resistant infections were observed in either treatment group. Among the subjects with
treatment-emergent HIV-1 seroconversion in the primary analysis, no FTC or TDF
resistance was detected. It should be noted that among these 10 subjects, 5 had symptoms of
an acute viral syndrome at enrollment, 2 had symptoms 1 week later (prompting an interim
study visit), 1 had an anal sore, and 2 had leukopenia at enrollment. In these subjects, the
clinicians did not suspect acute HIV-1 infection, because the symptoms were attributed to an
upper respiratory tract infection, sinusitis, or other non-HIV-1 cause.

4.1.1.2. Safety

The safety profile for use of Truvada as PrEP in MSM primarily is derived from the iPrEx
Study, including evaluations of clinical AEs and laboratory abnormalities such as estimated
creatinine clearance and phosphorus. Data analyses summarized below, and submitted with
the SNDA, include cumulative safety and efficacy data collected from study visits

through 21 November 2010.

Safety analyses for the iPrEx Study included 2499 randomized subjects for whom study
drug was dispensed (1251 Truvada, 1248 placebo), with a cumulative exposure of

4246 person-years. Safety analyses define clinical AEs as untoward medical occurrences
reported as AEs on the AE case report form ([CRF] as distinguished from graded laboratory
events or toxicities that were not reported on the AE CRF). Treatment-related AEs were
those events reported on the AE CRF by the study site investigator as definitely, probably,
or possibly related to study drug.
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4.1.1.2.1. Clinical Adverse Events

An overview of the subject incidence for key AE categories is presented in Table 4 for the
cumulative safety analysis for all events through 21 November 2010. Safety findings for
Truvada were comparable to those of placebo. During the double-blind treatment period,
2027 subjects (81%) overall reported at least 1 AE (998 subjects [80%] Truvada,

1029 subjects [82%] placebo). Most subjects (83% in both treatment groups) did not have
any AE of Grade 3 or 4 severity. Events considered related to treatment (ie, definitely,
probably, or possibly related) were infrequent in both groups (approximately 5% in both
groups). No differences in the overall safety profile of Truvada compared with placebo were
apparent when clinical AE incidences were evaluated by age, race, or region.

Adverse event incidences were comparable between the treatment groups through the end of
double-blind treatment period, with no statistically significant between-treatment group
differences observed for any adverse event category. Most AEs occurred in < 5% of subjects
in either treatment group. Clinical AEs that occurred at an incidence of > 2% with a higher
incidence in the Truvada group compared with placebo were: diarrhea (7% Truvada,

8% placebo; p = 0.26); headache (7% Truvada, 6% placebo; p = 0.77); depression

(6% Truvada, 7% placebo; p = 0.47); weight decreased (3% Truvada, 2% placebo; p = 0.04);
and nausea (2% Truvada, 1% placebo; p = 0.30). Assessment of the individual cases of
weight loss showed that the incidence was equivalent between treatment groups after events
with likely alternative explanations such as temporally associated diagnoses of intestinal
parasites and acute gastrointestinal illnesses were excluded. Nausea was most commonly
observed in the first 4 weeks after initiation of study drugs and subsequently subsided.

Serious adverse events were reported for 92 subjects (7%) in the Truvada group and for

91 subjects (7%) in the placebo group during the study period (p = 0.88). The most common
clinical SAEs by preferred term were suicide attempt; depression; and suicidal ideation;
each of these events occurred in less than approximately 1% of subjects in both treatment
groups. Clinical SAEs considered by the investigator to be related to study drug were
reported for 1 subject in each treatment group. These events included suicide attempt in the
Truvada group and peripheral sensory neuropathy in the placebo group.

Fractures were infrequent with no difference in incidence between treatment groups (refer to
Section 4.1.1.4 for additional details on fracture events and BMD assessments).

A total of 9 deaths were reported through 21 November 2010 (2 subjects [0.2%] Truvada,

7 subjects [0.6%] placebo). Five deaths (< 1%) were reported at the time of the primary
analysis (through 01 May 2010), occurring in 1 subject in the Truvada group (death due to a
motor vehicle accident) and 4 subjects in the placebo group (3 deaths due to injuries and

1 due to unreported cause after the subject reportedly underwent a plastic surgery procedure
outside the country of enrollment). Four additional deaths were identified following the
primary safety analysis data cutoff date, 3 of which occurred during the planned additional
follow-up period, and one of which occurred after the planned cutoff period. None of these

4 additional fatal AEs were considered by the investigator to be related to study drug. One of
these deaths occurred in the Truvada group, and 3 of these deaths occurred in the placebo
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group (deaths due to pulmonary tuberculosis, traffic accident, and thermal burn,
respectively). For the 1 death in the Truvada group, study drug levels were below the level
of quantification a year before the death was reported. The cause of death was upper
digestive hemorrhage associated with liver failure and angiocentric T cell lymphoma.

Table 4. iPrEx Study: Overall Summary of Adverse Events Through
21 November 2010 (Randomized Subjects)
Subjects with Event
Placebo Truvada P-value

Adverse Event Category, n (%)” (N=1248) (N =1251)
Any Adverse Event’ 1029 (82%) 998 (80%) 0.90
Any Serious Adverse Events 91 (7%) 92 (7%) 0.88
Any Grade 3 or 4 Adverse Events 211 (17%) 210 (17%) 0.91

Grade 3 136 (11%) 154 (12%) 0.21

Grade 4 75 (6%) 56 (4%) 0.11
Any Fracture” 17 (1%) 21 (2%) 0.48
Temporary or Permanent Study Drug Discontinuation 100 (8%) 111 (9%) 0.33

Permanent Study Drug Discontinuation 51 (4%) 48 (4%) 0.83
Death® 7 (1%) 2 (<1%) 0.10

P-values are by the logrank test except Fishers Exact test for Any Fracture.
‘Any Fracture’ includes all reported fractures with any cause.

a  Includes clinical AEs and nonclinical AEs (laboratory toxicities) occurring on or after the first dose dispense date
through 21 November 2010; all events are included in the analysis, including events that occurred during the
evaluation timeframe but after discontinuation of study drug.

b Includes all deaths and all fractures that occurred during the double-blind treatment phase reported through FDA
Safety Update cutoff (February 2012)

4.1.1.3. Clinical Laboratory Evaluations

Laboratory toxicity severity grading for the iPrEx Study was based on US NIH Division of
Acquired Immune Deficiency Syndrome (DAIDS) criteria. Results of clinical laboratory
assessments were consistent between the two treatment groups in the iPrEx Study. No
statistically significant differences were observed in the incidence of abnormalities of key
laboratory assessments (ie, serum chemistry and complete blood count [CBC]) of any
toxicity grade based on statistical testing (log-rank test for the time to onset of the first
laboratory abnormality). Mild-to-moderate elevations in serum creatinine were reported for
11 subjects [0.9%] in the Truvada group and 8 subjects [0.6%] in the placebo group. No
Grade 3 or 4 serum creatinine results were observed in either treatment group. No events of
Fanconi syndrome were reported in the study, and no subjects had SAEs or AEs leading to
discontinuation of study drug associated with renal toxicity. No Grade 3 or 4 AEs in the
renal organ system were reported in the Truvada group; 3 subjects in the placebo group
reported Grade 3 or 4 renal system AEs.
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Median creatinine values remained similar to baseline in both treatment groups throughout
the study; no notable trends were apparent within or between groups through the Week 144
visit. Similarly, median creatinine clearance values (calculated from serum creatinine
concentrations using the Cockcroft-Gault equation) {2202} remained similar to baseline in
both treatment groups throughout the study; no notable trends were apparent within or
between groups. The median estimated glomerular filtration rate also remained stable and
balanced between treatment groups throughout the study.

4.1.14. Findings Related to Bone Fractures and Analyses of Bone Mineral Density

Preclinical studies have identified bone as a potential target organ for tenofovir toxicity. As
a precaution, the prescribing information for Truvada recommends that bone mineral density
(BMD) monitoring be considered for HIV-1-infected patients who have a history of
pathologic bone fracture or who are at risk for osteopenia {18671}.

The incidence of bone fracture (ie, AEs with ‘bone fracture’ preferred terms) was low in
both treatment groups, with events reported in 21 subjects (1.7%) in the Truvada group and
17 subjects (1.4%) in the placebo group (p = 0.48). Bone fractures were generally reported
to be traumatic in nature (eg, motor vehicle accident, injuries from physical activities) and
did not appear to be pathologic. Consistent with traumatic injury, fractures typically
occurred in the extremities. No evidence of impaired or delayed fracture healing was
apparent when postfracture follow-up information was available. Two subjects (foot fracture
in the Truvada group and foot fractures in the placebo group) had bone fractures considered
by the investigators to be “probably not related”. All other bone fractures were considered to
be unrelated to study drugs. BMD results are generally not available for subjects with bone
fractures; however, 4 of the subjects with bone fractures (1 subject in the Truvada group and
3 subjects in the placebo group) participated in the dual-energy x-ray absorptiometry
(DEXA) substudy and have BMD results at the approximate time of the fractures. A review
of BMD results (ie, total hip and spine) showed no apparent correlation between BMD and
the fracture events.

A total of 503 participants (247 Truvada, 256 placebo) enrolled in the optional BMD
substudy of the iPrEx study (Peru n =221, Thailand n = 95, United States n = 71,

South Africa n =61, Brazil n =55) {17000}. The mean baseline body mass index among
substudy participants was 23.5 (0.2) kg/m*. Among substudy participants, 18% were
Caucasian, 13% were black, 20% were Asian, 48% were mixed race; 51% were of Hispanic
or Latino ethnicity. Approximately half (48%) were between 18 and 24 years of age and
thus considered likely to still be accruing bone mass. At baseline, 38% of substudy subjects
had low BMD (Z-score < -1) in the spine and 16% had low BMD in the hip. There were no
differences between randomization groups in baseline BMD or the percentage of subjects
with low BMD.

The on-study-drug analysis of BMD excluded 5 placebo subjects who were HIV-1
seropositive at enrollment. Mean percent changes in BMD at Weeks 24, 48, 72, and 96 are
shown for spine and total hip in Table 5 and Table 6, respectively. Although larger mean
percent decreases from baseline occurred in the Truvada group at both anatomic sites
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compared with the placebo group at each time point, the changes were modest. Importantly,
BMD results obtained in the follow-up period after discontinuation of blinded study drugs in
the iPrEx study (ie, 6 months post-last dose) showed that the small BMD decreases in the
Truvada group had returned to near-baseline (ie, placebo) levels (Table 5 and Table 6).

Overall, categorical BMD results (using World Health Organization or International Society
for Clinical Densitometry criteria) were similar between treatment groups at all time points
through Week 96 in the frequency of low BMD of the spine and total hip. The number of
subjects categorized as having a “marked change” in BMD of the spine or total hip was
similar between groups. No trends in the pattern of BMD results could be discerned when
total hip BMD was evaluated across age, race, or regional subgroups, due to the small
sample sizes for certain subpopulations.

Table 5. iPrEx Study: Least Square Mean (Standard Error) Percentage
Change in BMD at the Spine (Subjects Who Participated in the
DEXA Substudy)
Placebo Truvada
Available Data
Through Timepoint: n % Change n % Change
Week 24 211 0.32(0.19) 210 —0.60 (0.19)
Week 48 168 0.10 (0.23) 165 —0.51 (0.23)
Week 72 112 0.24 (0.28) 107 —-0.91 (0.28)
Week 96 56 —0.08 (0.44) 55 —1.09 (0.45)
Mean (SE) % Change from
Baseline” to Last Poststop —0.09 (0.28) -0.47 (0.31)
scanb
Mean (SE) % Change from
Stop bScan to Last Poststop 0.01 (0.22) 0.56 (0.26)
Scan

a  The baseline scan is the first scan with data for each subject.

b The stop scan is the closest scan to the date of study drug discontinuation that was taken < 7 days after discontinuing
study drug. A poststop scan is any scan that occurred after the discontinuation of study drug and was not considered a
stop scan.
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Table 6. iPrEx Study: Least Square Mean (Standard Error) Percentage
Change in Total Hip BMD (Gilead Analysis; Subjects Who
Participated in the DEXA Substudy)

Placebo Truvada
Available Data
Through Timepoint: n % Change n % Change
Week 24 211 0.29 (0.12) 207 —-0.34 (0.13)
Week 48 167 0.72 (0.18) 162 —-0.22 (0.18)
Week 72 112 0.41 (0.23) 105 —-0.07 (0.24)
Week 96 56 —-0.24 (0.32) 55 —-0.77 (0.32)
Change from
Baseline® 0.47 (0.21) —-0.25 (0.23)
to Last Poststop scan”
Change from Stop
Scan to Last Poststop 0.15 (0.15) 0.29 (0.17)
Scan”

a  The baseline scan is the first scan with data for each subject.

The stop scan is the closest scan to the date of study drug discontinuation that was taken < 7 days after discontinuing
study drug. A poststop scan is any scan that occurred after the discontinuation of study drug and was not considered a
stop scan

4.1.1.5. Safety in Subjects with Hepatitis B Infection

The Truvada prescribing information describes a potential risk for reactivation (ie, flares) of
hepatic disease after stopping use of the drug. Data from 2 studies, the iPrEx Study and the
FHI Phase 2 PrEP Study, provide information on the post-discontinuation safety of Truvada
in subjects infected with HBV. Results from HBV-infected subjects in the iPrEx Study are
summarized in this section.

In the iPrEx Study, subjects with acute hepatitis B infection were excluded from study entry,
but subjects with chronic HBV infection were eligible provided they did not have signs of
active, advanced liver disease and had adequate hepatic function (defined as total bilirubin
and hepatic transaminases < 2 x upper limit of normal) in the 28 days preceding study entry.

In the blinded treatment phase of the study, 12 subjects (6 per treatment group) had chronic
HBYV infection, all with positive hepatitis B surface antigen and total core antibody, and
negative hepatitis B surface antibody and IgM core antibody. It should be noted that all

12 subjects tested negative for hepatitis C antibodies. Of these 12 subjects, 11 had liver
function tests performed at 1 or more post-stop follow-up visits (range 1 to 7 visits). Liver
function testing remained within normal limits at all post-stop visits for 10 subjects, with no
evidence of hepatic flares. One subject in the Truvada group had Grade 1 liver function test
elevations at the post-stop Week 12 visit, which subsequently normalized by the post-stop
Week 20 visit.
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Four additional subjects (2 per treatment group) in the blinded treatment phase of the iPrEx
study had acute HBV infection. The 2 subjects in the Truvada group had evidence of acute
HBYV infection at enrollment; both had grade 4 transaminase elevations with subsequent
resolution. The acute HBV infection for 1 of these 2 Truvada-treated subjects resolved to
immunity with development of anti-HBs and anti-HBe by Week 40. The second
Truvada-treated subject developed anti-HBe but not anti-HBs by Week 72; this subject had
normal liver function test results for 2 visits after stopping study drug. Of the 2 subjects in
the placebo group with acute HBV infection, 1 subject was susceptible to hepatitis B at
baseline, missed study visits between Week 4 and Week 68, and was noted to have a
positive hepatitis B surface antigen, total core antibody, and IgM core antibody at Week 68,
with normal liver function test results at that visit. This placebo-treated subject had no
further follow-up due to the subject’s time constraints. The second placebo-treated subject
with acute HBV infection was susceptible to hepatitis B at baseline, had grade 4
transaminase elevations at Week 12 which resolved by Week 28, and developed evidence of
immunity with positive anti-HBs and anti-HBe at Week 32; this subject had normal liver
function tests for 2 visits after stopping drug.

The results from the iPrEx study indicate that no hepatic flares were observed during or after
discontinuation of study drug administration among any of the 16 study subjects
(8 per treatment group) with chronic or acute HBV infection.

4.1.1.5.1. Disinhibition

To assess whether participation in the iPrEx Study impacted attitudinal and behavioral
correlates that could impact failure or success of chemoprophylaxis including type and
quantity of sexual exposure and patterns of adherence for prevention practices, the study
included prespecified evaluations of sexual practices and an assessment of the prevalence of
STIs. Results suggest that within the framework of this clinical study, which provided for
prevention, testing, and treatment services, there was no evidence of postbaseline
disinhibition for high-HIV-risk behaviors among study participants.

In both treatment groups of the iPrEx Study, the number of sexual partners with whom
respondents had receptive anal intercourse decreased after study enrollment, and the
percentage of those partners who used a condom increased {17277}, {20398}. Results of
these assessments were similar between the 2 treatment groups at all time points. No
significant between-group differences were found in the incidence of syphilis (p = 0.49),
gonorrhea (p = 0.74), chlamydia (p = 0.43), genital warts (p = 0.53), or genital ulcers

(p = 0.62) through 01 May 2010.

4.1.2. Results From Study CDC 4323

Study CDC 4323 was designed to evaluate the use of oral daily Viread (daily, oral, 300 mg)
by MSM at risk for HIV infection to determine its potential suitability for further evaluation
as a preventive intervention. The primary objectives were to determine the clinical and
behavioral safety and tolerability of oral daily Viread use as PrEP to prevent HIV infection
in uninfected men. The study was a Phase 2, 3-center (Atlanta, Boston, San Francisco),
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randomized, double-blind, placebo-controlled safety study of chemoprophylaxis with Viread
initiated at study enrollment or after a 9-month delay for HIV prevention in initially
HIV-1-negative MSM. Subjects with confirmed HIV-1 infection after enrollment
discontinued study drug and were asked to continue in Part B of the study to be monitored
(follow-up visits at 1, 3, 6, 9, and 12 months) for clinical safety after diagnosis of HIV
infection.

This study enrolled 400 subjects, of whom 200 were randomized to the immediate treatment
arm and 200 were randomized to the delayed treatment arm {15977}. Among the

400 enrolled and randomized subjects, 373 subjects were dispensed drug (186 Viread,

187 placebo) and were included in the treatment-emergent event cohort.

Daily oral dosing with Viread 300 mg was generally safe and well tolerated and not
associated with increased clinical or laboratory AEs during this study. The percentages

of subjects reporting any Grade 3 or 4 AEs or any SAEs were similar between treatment
groups. A significantly higher percentage of subjects in the Viread group reported first
occurrences of back pain compared with those in the placebo group (13% versus 6%;

p = 0.04). No significant between-group differences were noted for the occurrence of renal
AE:s (ie, elevations in creatinine or reductions in phosphorus). Elevations in creatinine of
Grade 1 (> 0.5 mg/dL increase above baseline) or Grade 2 (2.1 to 3.0 mg/dL) were reported
by 1% of subjects in either treatment group. Discontinuation rates were not different
between the Viread (16%) and placebo (19%) treatment groups (p = 0.60), and there was no
between-group difference in individual reasons for discontinuation, including AEs and bone
mineral density decrease. Bone fractures were reported by 6 subjects in the Viread group
and 4 subjects in the placebo group (p = 0.75); all were trauma related and considered by the
investigators to be unrelated to study drug.

In comparisons between those subjects who began Viread treatment at enrollment and those
who began Viread treatment 9 months after enrollment, there was no evidence of sexual risk
compensation during the study {17173}. Partner number, occurrence of unprotected anal sex,
and unprotected anal sex with HIV-1-positive or serostatus unknown partner decreased
significantly from baseline through 9 months. Greater decreases in the number of
occurrences of unprotected anal sex during the first 9 months of the study in subjects who
began Viread treatment at enrollment compared with those who began Viread treatment
after a 9-month delay (p = 0.04). Use of amphetamines, sexual performance-enhancing
drugs, and poppers were each strongly associated with unprotected anal sex (p < 0.001;

p <0.001; and p = 0.03, respectively) and unprotected anal sex with HIV-1-positive or
serostatus unknown partner (p <0.001; p <0.001; and p = 0.001, respectively).

Results of BMD evaluations from Study CDC 4323 were consistent with those of a similar
(ie, MSM) population in the iPrEx Study. In the CDC 4323 study, decreases in spine and
total hip BMD occurred over time in subjects who received Viread {17111}. After 24 months
of treatment, the between-group difference in mean percent change from baseline in BMD
was not statistically significant overall for the lumbar spine (L2 to L4) scans: -0.7%,

95% CI: -0.1% to 1.5%; p = 0.11, but the between-group differences were statistically
significant across all spine scans when data from subjects who withdrew due to a
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> 5% decrease in BMD or a low BMD were removed from the analysis set: 0.9% for total
spine (p = 0.039){17111}. Scans of the total hip in Study CDC 4323 revealed small,
statistically significant between-group differences at 24 months that favored the
pretreatment/placebo group. Subjects in the Viread group had a net decrease in mean BMD
of -1.1% (femoral neck; 95% CI: -0.4% to -1.9%; p = 0.004) and -0.8% (total hip; 95% CI:
-0.3% to -1.3%; p = 0.003) relative to subjects in the placebo group.

Although Study CDC 4323 was not statistically powered to demonstrated efficacy, results
from the study are supportive of efficacy results observed in the iPrEx Study. In Study

CDC 4323, no HIV-1 seroconversion events occurred during Viread treatment in contrast to
7 HIV-1 inrfection events identified among subjects who were not receiving Viread; 1 of the
7 subjects was subsequently found to have been HIV-1 positive at screening based on
retrospective polymerase chain reaction (PCR) testing; thus, 6 postbaseline seroconversions
were observed.

4.1.3. Overall Benefit-Risk Conclusions in MSM

As a subpopulation, MSM are disproportionately affected by the global HIV-1 epidemic,
particularly among younger or minority MSM subpopulations in the US and Europe. Use of
a simplified antiretroviral regimen in this population would provide a significant and
critically needed medical impact on the spread of HIV-1 infection. The iPrEx Study was a
large (n = 2499), multinational, randomized, placebo-controlled, double-blind Phase 3 study
designed to provide a definitive evaluation of the safety and efficacy of once-daily oral
Truvada as an additive measure in the prevention of HIV-1 seroconversion among high-risk
MSM. Although the hypothesis test for > 30% risk reduction was not reached in the study,
the primary study hypothesis was met, and Truvada resulted in statistically significant
reduction in the risk of acquisition of HIV-1 infection compared with placebo. It was notable
in this study that the relative effectiveness of Truvada was greater among subjects who
engaged in URAI at enrollment (a higher-risk subgroup), and those with a high degree of
adherence based on self-reported pill counts (= 90% adherent) or with quantifiable drug
concentrations. No FTC or TDF resistance was detected among any subject with HIV-1
seroconversion after initiation of study drugs. FTC resistance rapidly waned after Truvada
was discontinued among the small number of subjects found to have preexisting HIV-1
infection and FTC-resistant infection observed on-study. Oral Truvada was found to be well
tolerated in this study, with a safety profile consistent with that previously observed with
Truvada use in HIV-1-infected adults. The iPrEx study results were consistent with those of
a Phase 2 study of US MSM (CDC 4323), which indicate that daily TDF was well tolerated,
with no observed increased AEs and no evidence of HIV-1 risk compensation. Although no
statistical assessment of efficacy can be made due to the small sample size, there were

7 seroconversions among study subjects, all of which occurred while subjects were receiving
either placebo or no treatment.

These results support the use of Truvada as an additive measure to HIV-1 prevention
services for high-risk MSM. Publically presented results from this study are provided in
Appendix 4.
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4.2. HIV-1 Chemoprophylaxis in Heterosexual Individuals

A high risk for HIV-1 transmission is inherent within stable, sexually active, HIV-1
discordant partnerships {18553}. Among couples with at least one infected partner, HIV-1
serodiscordance (in which one of the partners is infected with HIV-1 and the other is not
infected) can be quite common, comprising up to half of the partnerships {9290}, {18566} .
The HIV-1 susceptible individuals within serodiscordant partnerships bear a high and
sustained risk of HIV-1 acquisition {18553}, {18891}, {18892}; {18893}, {18894}. Recent
CDC estimates reflect that heterosexual transmission accounted for 27% of new infections
in the US {19776}. Thus, heterosexual HIV-1 transmission among serodiscordant sexually
active partnerships remains a public health priority in the US.

HIV-1 discordant couples face unique challenges, including the desire to seek pregnancy
and the need for potentially female-oriented options given that women are often unable to
successfully negotiate for abstinence, mutual monogamy, or condoms. Treatment of the
HIV-1 infected individual with a combination ART regimen has been shown to reduce
transmission to the uninfected partner {18098}. However, for stable, heterosexual, HIV-1
discordant partnerships, there remains a critical public health need to identify simplified,
noncontraceptive-based HIV-1 interventions that can be controlled by the HIV-1 negative
partner. This setting thus is a key target for HIV-1 PrEP initiatives.

Recently reported results from the Partners PrEP Study provide substantial data on the safety
and efficacy of the use of oral Viread, Truvada, or placebo in serodiscordant, heterosexual
couples. The results from that study formed the principal basis of support for this marketing
application for use of Truvada as PrEP in heterosexual HIV-1 transmission. The study
design and result descriptions provided below focus primarily on the Partners PrEP Study,
the pivotal clinical study in this setting. Efficacy and safety findings relevant to the use of
Truvada for PrEP from other relevant studies (eg, FHI Phase 2 PrEP Study and Study

CDC TDF2) also are briefly summarized in Sections 4.2.2.1 and 4.2.2.2, respectively.
Available results from other studies (ie, CAPRISA 004, FHI FEM-PrEP, VOICE) are
summarized as well in Sections 4.2.2.3,4.2.2.4, and 4.2.2.5, respectively.

4.2.1. The Partners PrEP Study

The Partners PrEP Study is a large multinational, randomized, placebo-controlled,
double-blind, Phase 3 study designed to evaluate the superiority of Viread or Truvada
compared with placebo as HIV-1 PrEP for prevention of HIV-1 acquisition among HIV-1
uninfected individuals within a stable, sexually active, HIV-1 serodiscordant partnership.
The primary efficacy objective of the study was to determine if daily oral Viread or Truvada
provided additional protective benefit to standard prevention interventions in reducing
HIV-1 seroincidence among HIV-1-uninfected persons within heterosexual HIV-1
discordant couples. Secondary efficacy objectives included evaluations of: factors
influencing efficacy (ie, level of HIV-1 exposure, gender, and other HIV-1 risk factors);
adherence and PrEP drug sharing; HIV-1 risk compensation; and the effect on early HIV-1
disease parameters (eg, CD4+ cell count, plasma viral load, antiviral resistance) among
seroconverters. The study was sponsored by the Bill and Melinda Gates Foundation, which
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funded the study but did not oversee the protocol. The University of Washington assumed
sponsor oversight responsibilities for the study, including an investigational new drug
application to the US Food and Drug Administration. Gilead provided study drugs (Truvada,
Viread, and placebo) but did not participate in protocol design, study administration, or data
collection. All primary study analyses were performed by the University of Washington
study team.

The Partners PrEP Study was designed with an event-driven duration, with the sample size
of 4700 (1566 per treatment group) HIV-1 serodiscordant couples defined for primary
analysis cutoff to achieve the target number of study endpoints, with 24 to 36 months of
follow-up per participant, and an anticipated HIV-1 incidence (191 infections in total) of
2.75 per 100 person-years in the placebo group. The study comprised a sample size to
demonstrate the superiority (relative to placebo) of continuous daily Viread or Truvada
exposure in preventing the occurrence of HIV-1 seroconversion in HIV-1 susceptible
subjects who were in a stable serodiscordant, heterosexual partnership.

The study was powered and monitored for a null hypothesis (Hy) of 0.7 (30% efficacy)
versus 0.4 (60% efficacy); thus, the study would only be stopped early for efficacy if it ruled
out less than 30% efficacy. The primary efficacy results are reported using a false positive
probability against a conventional null of Hy:HR = 1. The first comparison considered the
hypothesis of any efficacy (testing the null hypothesis of the hazard ratio [HR] being 1). The
second comparison considered the null hypothesis of less than 30% efficacy (testing the null
hypothesis of the HR being 0.7); this comparison corresponded to the premise for which the
study was powered. The significance level for rejection was set at p = 0.05 (2-sided). Thus,
1-sided tests with a = 0.025 were used for comparison of each active study drug group with
the placebo, with no adjustment for multiple comparisons.

Study conduct and safety were reviewed every 6 months by an independent DSMB; efficacy
reviews were scheduled at approximately 1/6, 1/3, and 2/3 of study follow-up (Table 7).
Preplanned interim monitoring boundaries for efficacy were computed using O’Brien-
Fleming monitoring boundaries for null hypothesis of HO: HR = 0.70 (i.e. 30% efficacy)
against alternative H1: HR = 0.43 (i.e. 57% efficacy), with one-sided type I error = 0.025.

Table 7. Partners PrEP Study: Monitoring Boundaries for Interim
Monitoring

Interim Monitoring Number of Alpha Lower Bound of HR to
Information Fraction Events Spending Z-values Conclude Efficacy
0.17 24 0.00002 -4.88 0.088

0.33 49 0.011 -3.44 0.248

0.67 98 0.305 -2.44 0.416

1.00 147 1.00 -1.99 0.495
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If the observed hazard ratio fell below the lower hazard ratio boundary, it was considered to
have provided strong evidence supporting efficacy in excess of 57% (i.e., HR < 0.43), and
could be used to guide consideration of early termination of the study for efficacy. Similarly,
Z-statistics that were more extreme than the boundary Z-values were considered to have
provided support for rejecting the null hypothesis of HR > 0.7.

The enrollment criteria were intended to enroll a broadly representative sample of this
population within the East African regions (Kenya and Uganda) that were evaluated. At
study entry, participants received a comprehensive package of HIV-1 prevention services
including HIV-1 testing with pre- and post-test counseling, individual and couples
risk-reduction counseling, free condoms with training and counseling, contraception
counseling and provision, and referral for post-exposure prophylaxis according to national
policies. HIV-1 risk counseling was continued at all monthly study visits. Both members of
the couple were counseled about the importance of not sharing study medication.
Symptomatic management of STIs was conducted quarterly. Uncircumcised HIV-1
susceptible men were counseled about and referred for circumcision. HBV vaccination was
offered to susceptible subjects. Subjects in the HIV-1 seronegative group were randomly
assigned to once-daily Viread, Truvada, or matching placebo. The HIV-1 infected partners
were identified based on positive HIV-1 immunoassay testing results. At enrollment, the
HIV-1 infected partners had no history of AIDS-defining diagnoses, no current ART use,
and were not eligible (at enrollment) for ART under the national (Kenyan or Ugandan)
guidelines for HIV-1 treatment. Seropositive partners who enrolled in the study were
referred for ART initiation and other HIV-1 care according to national guidelines and were
allowed to begin ART at any point after enrolling in the study. Postbaseline evaluations
indicated that approximately 20% of HIV-1-infected partners initiated ART during the
study, with no notable difference in rates observed across treatment groups in the proportion
HIV-1 infected partners initiating ART (p = 0.3 for Truvada versus placebo; p = 0.8 for
Viread versus placebo) {19975}.

Study visits for HIV-1-uninfected subjects were scheduled every 4 weeks and included drug
dispensation, pill count, adherence counseling, and HIV-1 testing and risk-reduction
counseling in addition to laboratory testing and medical evaluations. Diagnosis and
treatment of symptomatic STIs was done as clinically indicated, with specific STI
symptomatology collected quarterly. Subjects were referred to local prevention and
treatment services, when required, to receive standard-of-care services. All subjects were
instructed to protect themselves from HIV-1 with established methods.

A total of 4758 couples were randomized in the study (1589 [33%] Viread;

1583 [33%] Truvada; 1586 [33%] placebo). Among these randomized subjects,

4747 couples (1584 [33%] Viread; 1579 [33%] Truvada; 1584 [33%] placebo) were
determined to be eligible to be followed during the study; the HIV-1-uninfected subjects in
these couples comprise the ITT cohort. The remaining 11 ineligible couples were not
followed on-study. Among the 4747 couples who were randomized and initially eligible for
the study, 14 (5 [0.3%] Viread; 3 [0.2%] Truvada; 6 [0.4%] placebo) of the partners
anticipated to be HIV-1 uninfected were subsequently determined to be HIV-1 infected at
enrollment. Twenty-five additional HIV-1-uninfected subjects had no follow-up visits and

Page 45



Truvada® (emtricitabine/tenofovir disoproxil fumarate)
Advisory Committee Briefing Document

did not have any on-study follow-up HIV-1 tests. Thus, 4708 couples were randomized,
eligible, followed for HIV-1 testing, and evaluated for assessment of on-study HIV-1
seroconversion (1572 [33%] Viread; 1568 [33%] Truvada; 1568 [33%] placebo); the
HIV-1-uninfected subjects in these couples comprise the mITT cohort used for the primary
efficacy analyses.

Treatment groups were balanced with respect to demographics, education and income,
relevant baseline medical and couple characteristics, and HIV-1 prognostic risk factors.
Treatment groups also were balanced with respect to the known duration of HIV-1
serodiscordance, baseline CD4 cell count, and HIV-1 plasma concentration. Approximately
two-thirds of the HIV-1 seronegative partners in all treatment groups were male

(986 [62%] Viread; 1013 [64%] Truvada; 963 [61%] placebo), and most subjects were
between 25 and 44 years of age.

Overall, subjects were followed for assessment of HIV-1 seroconversion incidence during
the blinded study period for a total of 7830 person-years with variable duration of
observation. The median (Q1, Q3) duration of exposure was 23 (16, 28) months, with no
notable difference between treatment groups in median duration of exposure.

During the second closed session efficacy review (March 2011), the DSMB noted a strong
trend for HIV-1 protection in the active PrEP groups and determined an ad hoc meeting
could be necessary; the study team was informed shortly before an ad hoc meeting was
called for 10 July 2011. This review occurred at just above the 40% information fraction
(ie, approximately 60 of 147 events). The Lan-Demets modification to the O’Brien-Fleming
sequential monitoring boundaries was used to recompute interim monitoring boundaries
based on actual (rather than the predetermined fixed) monitoring times for this ad hoc
meeting. Interim monitoring calculations are performed separately for each comparison
(Viread versus placebo and Truvada versus placebo).

Data collected through 31 May 2011 were reviewed at the 10 July 2011 DSMB meeting, and
this was the last of 3 interim reviews noted in Table 8 and Table 9.

Table 8. Partners PrEP Study: Interim DSMB Efficacy Reviews for

Comparison of Viread Versus Placebo

Observed

DSMB Viread | Placebo | Person | Crude Z-Statistic against Z-Stat Bound to
Review Events Events | Years HR Null: HR<0.7 Conclude Efficacy”
August 2010 8 15 2220 0.54 -0.6 -10.00
March 2011 13 27 3624 0.48 -1.12 -3.56
July 2011 18 47 4886 0.38 -2.17 -2.80

a  Lower boundary of Z-stat based on the Lan-Demets modification to the O’Brien-Fleming sequential monitoring
boundaries.
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Table 9. Partners PrEP Study: Interim DSMB Efficacy Reviews for

Comparison of Truvada Versus Placebo

Observed

DSMB Truvada | Placebo | Person | Crude Z-Statistic against Z-Stat Bound to
Review Events Events | Years HR Null: HR<0.7 Conclude Efficacy®
August 2010 6 15 2226 0.40 -1.15 -10.00
March 2011 8 27 3638 0.29 -2.16 -3.66
July 2011 13 47 4898 0.27 -2.99° -2.90

a  Lower boundary of Z-stat based on the Lan-Demets modification to the O’Brien-Fleming sequential monitoring
boundaries.

b  Truvada crossed the boundary.

In each monitoring interval, the placebo group consistently had at least twice as many events
as either the Viread or Truvada groups. In the data reviewed at the July 2011 meeting,
Truvada crossed the prespecified boundary. The DSMB concluded that the predetermined
stopping rules had been met with clear demonstration of HIV-1 protection from PrEP, and
they thus recommended that the results be publicly reported and dosing of placebo be
discontinued.

The final analysis included updated data collected through 10 July 2011 and constitutes the
data cut that was used for the Truvada sSNDA submission. Note that the efficacy reported
below for Truvada using this more recent 10 July 2011 data cut (HR = 0.25; Table 10) is
slightly greater than the observed efficacy at the interim analysis using data through

30 May 2011 (HR = 0.27; Table 9).

The study is ongoing, and following the DSMB decision to stop administration of placebo,
all HIV-1-uninfected study subjects have been offered the option to be re-randomized to
receivea blinded Viread or Truvada. No data from this phase of the study are available.

4.2.1.1. Efficacy

As with the iPrEx study, an HIV-1 testing algorithm was employed in the Partners PrEP
Study to standardize the process for identifying and confirming HIV-1 seroconversion
events by retrospective PCR testing of pre-seroconversion samples from subjects with
incident HIV-1 infections. The ITT set comprised all 4747 eligible partner subjects who
were randomized to study drug. The mITT cohort, which excluded subjects from the ITT set
who had no follow-up study visits or were HIV-1 infected at enrollment, included

4708 partner subjects. Analyses of the primary efficacy endpoint (HIV-1 seroincidence)
were computed using both the ITT and mITT cohorts. Results below focus primarily on the
mlITT analyses, which comprise 7827 person-years of follow-up.
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42.1.1.1. Seroconversion

Overall Seroconversion Rate

Among the 4747 eligible HIV-1 partner subjects who comprised the ITT cohort in the
Partners PrEP Study, 96 seroconversion events were identified (ie, site-reported) in the ITT
cohort. For 14 of these seroconversions, the partner subjects were subsequently determined
to be HIV-1 infected at study enrollment. Thus, 82 seroconverters were included in the
mITT cohort, representing an overall observed seroincidence rate of 1.05 per

100 person-years (95% CI: 0.83 to 1.30).

Of the 82 postrandomization HIV-1 infections evaluated through 10 July 2011,

17 (20.7%) were in the Viread group, 13 (15.9%) were in the Truvada group, and the
remaining 52 (63.4%) were in the placebo group (Table 10). Both Viread and Truvada
demonstrated a significantly lower rate of HIV-1 seroconversion compared with placebo;
and the relative HIV-1 risk was reduced by 67% in the Viread group (95% CI: 44% to 81%;
p <0.0001) and 75% in the Truvada group (95% CI: 55% to 87%; p < 0.0001; Table 11).
The results for both Viread and Truvada were also statistically significant relative to placebo
in the prespecified hypothesis test to exclude < 30% efficacy (p = 0.0031 and p = 0.0004, for
Viread and Truvada, respectively), with lower bounds of the 95% Cls at 44% for Viread and
55% for Truvada. Results obtained using the ITT cohort were similar to those obtained using
the mITT cohort. Kaplan-Meier estimates of the proportion of partner subjects without
HIV-1 seroconversion over time are shown in Figure 3. No statistically significant
difference in HIV-1 seroconversion incidence was observed between Viread and Truvada
(p=0.23).

Table 10. Partners PrEP Study: HIV-1 Seroincidence for Partner Subjects
(mITT Analysis)
Viread Truvada Placebo Total

(N=1579) (N=1576) (N=1578) (N=4733)
Seroconversions, n 17 13 52 82
Person-years of follow-up 2604 2616 2607 7827
Incidence per 100 person-years 0.65 0.50 1.99 1.05
95% CI 0.44,0.81 0.55,0.87

Source: {19975}
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Table 11. Partners PrEP Study: Hazard Ratio Comparisons of HIV-1
Infection Risk (mITT Analysis)
Hazard Ratio (CI) P-Value (0% efficacy, 30% efficacy) *"
Viread compared with placebo 0.33 (0.19, 0.56) <0.0001, 0.0031
Truvada compared with placebo 0.25(0.13,0.45) <0.0001, 0.0004
Truvada compared with Viread 0.76 (0.37, 1.56) 0.2276, 0.5875

Abbreviation: CI = 95% confidence interval

a  P-value using Cox’s proportional hazards model for the active study drug relative to placebo.

b 0% efficacy represents the p-value for the evaluation of the hypothesis of any efficacy. 30% efficacy represents the
p-value for the evaluation of the hypothesis of at least 30% efficacy (the premise for which the study was powered).

NOTE: Efficacy (reduction in risk) is 1 minus the hazard ratio (HR).
Source: {19975}

Figure 3. Partners PrEP Study: Kaplan-Meier Curves of HIV-1 Survival
(mITT Analysis)
0.05
;T TDF
0.04 —- FTC/TDF
— Placebo

0.03

0.021

0.011

Cumulative probability of HIV-1 infection

0007 T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36
Months since randomization
No. at risk:
TDF 1572 1559 1547 1498 1350 1223 1062 902 735 510 287 108 15

FTC/TDF 1568 1557 1546 1493 1371 1248 1059 901 743 525 291 114 16

Placebo 1568 1557 1544 1487 1347 1224 1061
Source: {19975}
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Analysis of Efficacy Within Subgroups

The effectiveness of Viread and Truvada for prevention of HIV-1 infection was evaluated
within subgroups defined by baseline characteristics such as gender, male circumcision,
viral load of the HIV-1 seropositive subject at enrollment, country, age, unprotected sex, and
CD4 count of the index subject as reported at the time of enrollment into the Partners PrEP
Study. The HRs for HIV-1 infection risk were evaluated within each of the same subgroups
(Table 12).

Among women, 45 HIV-1 infections were observed, comprising 8 of 598 female subjects
(1.3%) in the Viread group; 9 of 566 female subjects (1.6%) in the Truvada group; and

28 of 621 female subjects (4.5%) in the placebo group {19975}. Relative to placebo, the risk
reduction was 71% (95% CI: 37% to 87%) for the Viread group and 66% (95% CI: 28% to
84%) for the Truvada group. Results were statistically significant for both treatment groups
(Viread p = 0.002; Truvada p = 0.005).

Similarly, 37 HIV-1 infections were observed among men, comprising 9 of 986 male
subjects (0.9%) in the Viread group; 4 of 1013 male subjects (0.4%) in the Truvada group;
and 24 of 963 male subjects (2.5%) in the placebo group {19975}. Relative to placebo, the
risk reduction was 63% (95% CI: 20% to 83%) for the Viread group and 84% (95% CI:
54% to 94%) for the Truvada group. Results were statistically significant for both treatment
groups (Viread p = 0.01; Truvada p < 0.001).

As shown in Table 12, similar protective trends for Viread and Truvada compared with
placebo were observed across all subgroups, and the treatment differences were consistent
within most subgroup analyses. Results for all subgroups favored the active treatment
groups over placebo, and observed differences were due to the magnitude of the effect but
not the direction. The test for homogeneity of treatment effect was not significant for the
difference in the effect of Viread versus Truvada in any subgroup.
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Table 12. Partners PrEP Study: Hazard Ratio Comparisons of HIV-1
Infection Risk by Predefined Subgroup (mITT Analysis)
P-Value for
Hazard Ratio (CI) Interaction

Gender Female (N=1785) Male (N=2620)

Viread compared with placebo 0.29 (0.13, 0.63) 0.37 (0.17, 0.80) 0.65

Truvada compared with placebo 0.34 (0.16, 0.72) 0.16 (0.06, 0.46) 0.24

Truvada compared with Viread 1.18 (0.45, 3.06) 0.43(0.13,1.39) 0.18
Circumcision (male only) Yes (N=1582) No (N=1038)

Viread compared with placebo 0.46 (0.17, 1.20) 0.28 (0.08, 1.00) 0.54

Truvada compared with placebo 0.22 (0.06, 0.79) 0.09 (0.01, 0.68) 0.42

Truvada compared with Viread 0.49 (0.12, 1.97) 0.31(0.03, 3.01) 0.73
Viral load (index partner at < 50,000 copies/mL >50,000 copies/mL

enrollment) (N=3819) (N=829)

Viread compared with placebo 0.40 (0.21, 0.76) 0.23 (0.08, 0.69) 0.39

Truvada compared with placebo 0.28 (0.13,0.58) 0.23 (0.08, 0.68) 0.79

Truvada compared with Viread 0.69 (0.29, 1.61) 0.99 (0.25, 3.96) 0.66
Country Kenya (N=2090) Uganda (N=2643)

Viread compared with placebo 0.32 (0.14, 0.74) 0.33 (0.16, 0.68) 0.94

Truvada compared with placebo 0.31(0.13,0.74) 0.20 (0.08, 0.48) 0.46

Truvada compared with Viread 0.99 (0.35, 2.82) 0.60 (0.22, 1.64) 0.50
Age 18-24 years (N=531) | > 25 years (N=4202)

Viread compared with placebo 0.28 (0.08, 1.01) 0.34 (0.18,0.61) 0.79

Truvada compared with placebo 0.59 (0.21, 1.61) 0.17 (0.07,0.37) 0.06

Truvada compared with Viread 2.12(0.53, 8.48) 0.49 (0.20, 1.22) 0.08
Unprotected sex No (N=1264) Yes (N=3469)

Viread compared with placebo 0.47 (0.25, 0.89) 0.13 (0.04, 0.44) 0.05

Truvada compared with placebo 0.27 (0.12, 0.58) 0.22 (0.08, 0.58) 0.77

Truvada compared with Viread 0.56 (0.24, 1.35) 1.68 (0.40, 7.02) 0.19
CD4 cell count (index partner at 250-349 count/mm’ > 350 count/mm’®

Enrollment) (N=908) (N=3825)

Viread compared with placebo 0.79 (0.31, 2.01) 0.21 (0.10, 0.44) 0.03

Truvada compared with placebo 0.39 (0.12, 1.26) 0.21 (0.10, 0.44) 0.39

Truvada compared with Viread 0.50 (0.15, 1.65) 0.99 (0.39, 2.50) 0.36

Abbreviation: CI = 95% confidence interval; N = Number

Note: Efficacy (reduction in risk) is 1 minus the HR. P-values from Cox’s proportional hazards model for homogeneity of

treatment effect between subgroup categories.
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Impact of Adherence on Seroconversion Rate

Plasma levels of PrEP medications provide a biological marker of adherence, as well as
important ancillary information about the protective efficacy of the treatment regimen. As
was observed in the iPrEx study, the rate of HIV-1 acquisition was substantially impacted by
study drug adherence as assessed by plasma tenofovir concentrations. Tenofovir was tested
since it was the common ingredient in the 2 active study drug groups. Using a case-cohort
analysis, a comparison was conducted of detection of tenofovir in plasma samples from
within active study drug groups for partner subjects who acquired HIV-1 during the study
relative to a subset of partner subjects who did not acquire HIV-1 during the study.

Of the 29 tested partner subjects who acquired HIV-1 during the study, 35% of those in the
Viread group (6 of the 17 subjects) and 25% of those in the Truvada group (3 of 12 subjects)
had detectable plasma tenofovir at the seroconversion visit. By comparison, 83% of the
samples tested from uninfected subjects in the Viread group (363 of 437 samples) and

81% of the samples tested from uninfected subjects in the Truvada group (375 of

465 samples) had detectable plasma tenofovir.

These results suggest that detectable concentrations of tenofovir are strongly predictive of a
high degree of protection from HIV-1 acquisition. For the Truvada group, having a
detectable level of tenofovir, as compared with an undetectable level, was associated with a
90% reduction in HIV-1 risk (95% CI: 56% to 98%; p = 0.002). For the Viread group,
having detectable levels of tenofovir was associated with an 86% reduction in HIV-1 risk
compared with having undetectable tenofovir levels (95% CI: 67% to 95%; p < 0.001).

Additional support for the correlation between adherence and efficacy was demonstrated in
the Adherence Substudy {20051}, which involved 1147 subjects from 3 study sites. Among
these subjects, high adherence in the context of active adherence monitoring (through
unannounced home visits for pill counts and the use of a medication event monitoring
system) and counseling was associated with a high degree of protection from HIV-1
transmission. Among substudy participants, 14 HIV-1 infections occurred in

333 person-years among 402 subjects in the placebo group and 0 HIV-1 infections occurred
in 616 person-years among 745 subjects in the Truvada and Viread groups (ie, relative risk
reduction 100%; 95% CI: 87% to 100%; p < 0.001).

4.2.1.1.2. Resistance

Development of resistance was rare in persons who acquired HIV-1 while receiving Viread
or Truvada as PrEP in the Partners PrEP Study. During the study, testing for drug resistance
genotyping was performed from samples obtained within 1 month of detection of HIV-1
seroconversion. Of the 96 partner subjects who seroconverted to HIV-1 during the study,
HIV-1 RNA was amplified for resistance assessment for 92 (95.8%).

The study prespecified 4 primary resistance mutations: K65R and K70E (which confer
resistance to TDF) and M 184V and M184I (which confer resistance to FTC). No partner
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subjects who acquired HIV-1 after randomization developed HIV-1 with any of these
mutations.

In an assessment of other mutations not prespecified as primary, 4 partner subjects (2 in the
Viread group, 1 in the Truvada group, and 1 in the placebo group) had HIV-1 with
mutations conferring high-level resistance to NNRTIs (K103N or VO16A), which were
non-study antiretrovirals. However, as stated above, these subjects did not have mutations
associated with resistance to TDF or FTC.

Among the 8 partner subjects in the Viread and Truvada study drug groups who were
subsequently determined to be infected at randomization based on positive RNA PCR from
the enrollment specimens, 2 partner subjects developed HIV-1 with resistance to the study
medications, including 1 partner subject in the Viread group with TDF-resistant virus
(K65R mutation) and 1 partner subject in the Truvada group with FTC-resistant virus
(M184V mutation).

4.2.1.2. Safety

The safety profile of Truvada as PrEP in HIV-1 susceptible partners of serodiscordant
heterosexual couples is derived primarily from evaluations of clinical AEs and laboratory
abnormalities including creatinine clearance and phosphorus from the Partners PrEP study.
Data for this study are presented as analyzed by the University of Washington.

Adverse event endpoints for partner subjects from the Partners PrEP Study were assessed
during the blinded treatment phase using the ITT Safety Dataset. This dataset included
4747 subjects (1584 Viread, 1579 Truvada, 1584 placebo), with a cumulative total exposure
of 7830 person-years and a median of 23 months of available follow-up.

42.1.2.1. Clinical Adverse Events

Both Viread and Truvada were found to be well tolerated in the large (n = 4747) population
of subjects evaluated in the Partners PrEP Study (Table 13). Approximately 85% of the
partner subjects in each study drug group experienced at least 1 AE during the course of the
study. In the study, 351 partner subjects (118 subjects Viread, 115 Truvada, 118 placebo
[7% each group]) reported a total of 431 SAEs. Most of the SAEs (88% overall) were
considered by the investigator to be unrelated or probably not related to study drug in all
treatment groups; the remaining events were considered possibly or probably related to
study drug, and none were reported to be definitely related to study drug. Twenty-five
deaths (0.5%) were reported among the 4747 subjects in the ITT Safety Dataset:

8 (0.5%) each in the Viread group and Truvada groups and 9 (0.6%) in the placebo group.
None of the deaths was considered related to study drug. No trends or patterns of events
were observed in a review of partner subject deaths that occurred during the study. The
percentages of subjects who interrupted study drug due to a safety-related event were
balanced across treatment groups (56 subjects [3%] Viread, 71 subjects [4%] Truvada,

53 subjects [3%] placebo). Overall, there were no notable differences across study drug
groups in the percentages of partner subjects who experienced SAEs. Further, there were no
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notable differences between study drug groups when the percentages of reported SAEs were
compared by study drug relationship or severity.

By individual term, AE incidences were generally comparable across treatment groups
(Table 14). The most common individual AEs (ie, reported for 10% or more of the partner
subjects overall included neutrophil count decreased (39%), blood phosphorous decreased
(29%), malaria (19%), hemoglobin increased (15%), and platelet count decreased (12%).
These events were reported for similar percentages of partner subjects in the Viread,
Truvada, and placebo groups, although a slightly greater percentage of partner subjects in
the Truvada group had decreases in neutrophil count relative to the percentages of partner
subjects in the other study drug groups (38% Viread, 44% Truvada, 37% placebo).

Safety findings related to pregnancies and birth outcomes in the Partners PrEP Study are
summarized in Section 4.2.3 of this document.
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Table 13.

Partners PrEP Study: Overall Summary of Adverse Events for
Partner Subjects (ITT Analysis)

Placebo Viread Truvada Total
(N=1584) (N=1584) (N=1579) (N=4747)
Any adverse event, n (%) * 1350 (85) 1350 (85) 1362 (86) 4062 (86)
Subjects with safety-related study drug
interruptions, n (%) * 53 (3) 56 (4) 71 (4) 180 (4)
Total time off study drug for safety reasons, years 14.4 14.7 18.1 47.3
Any expedited adverse events, n (%) * 343 (22) 354 (22) 375 (24) 1072 (23)
Any serious adverse events, n (%) * 118 (7) 118 (7) 115 (7) 351(7)
Total number of serious adverse events, n 141 148 142 431
Definitely related, n (%)>¢ 0(0) 0(0) 0(0) 0(0)
Probably related, n (%)" 0(0) 1(1) 1(1) 2 (0)
Possibly related, n (%)" 19 (13) 12 (8) 17 (12) 48 (11)
Probably not related, n (%)™ 42 (30) 60 (41) 50 (35) 152 (35)
Not related, n (%)>€ 80 (57) 75 (51) 74 (52) 229 (53)
Grade 5/death, n (%)° 9 (6) 8(5) 8 (6) 25 (6)
Grade 4/life-threatening, n (%)° 45 (32) 39 (26) 52 (37) 136 (32)
Grade 3,2, or 1, n (%)° 86 (61) 96 (65) 79 (56) 261 (61)

a  Percentage based on the number of partner subjects.
Percentage based on the number of SAEs.

Assessments of treatment-relatedness as presented in this table were as performed by the site investigators. The
coordinating center’s safety monitor also assessed all SAEs on behalf of the study sponsor; with the exception of 2
SAEs events in the placebo group, the sponsor assessment was that all events were probably not related or not related.
The 2 events that were assessed as possibly related by both the site investigators and the safety monitor were Grade 4
increases in alanine aminotranferase (ALT) and aspartate aminotranferase (AST), unaccompanied by clinical
symptoms/signs. Both occurred in the same participant, who had been assigned placebo. In both cases, the Grade 4
measurement was not confirmed on repeat testing performed within 7 days of the initial measurement; both repeat

counts were within normal limits. Study medication was briefly withheld and then resumed in both cases. Subsequent
Grade 3 or 4 AEs did not occur in relation to these laboratory assessments. The 2 events in the table above that were
assessed as probably related were both Grade 4 decreases in absolute neutrophil count, unaccompanied by clinical
symptoms/signs. In both cases, the Grade 4 measurement was not confirmed on repeat testing performed within 7 days
of the initial measurement. Both repeat counts were within normal limits. The study safety monitor assessed these as
probably not related.
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Table 14. Partners PrEP Study: Adverse Events Reported for at Least 5%
of the Partner Subjects in Any Treatment Group (ITT Analysis)
MedDRA Preferred Term, n Placebo Viread Truvada Total
(%) (N=1584) (N=1584) (N=1579) (N=4747)
Neutrophil count decreased 582 (37) 599 (38) 691 (44) 1,872 (39)
Blood phosphorus decreased 473 (30) 440 (28) 461 (29) 1,374 (29)
Malaria 306 (19) 302 (19) 284 (18) 892 (19)
Haemoglobin decreased 232 (15) 260 (16) 231 (15) 723 (15)
Platelet count decreased 177 (11) 190 (12) 190 (12) 557 (12)
Upper respiratory tract infection 142 (9) 125 (8) 159 (10) 426 (9)
Blood bicarbonate decreased 135 (9) 123 (8) 118 (7) 376 (8)
Respiratory tract infection 115 (7) 108 (7) 91 (6) 314 (7)
Urinary tract infection 103 (7) 109 (7) 86 (5) 298 (6)
Aspartate aminotransferase 97 (6) 94 (6) 104 (7) 295 (6)
increased
Blood creatinine increased 86 (5) 76 (5) 107 (7) 269 (6)
Alanine aminotransferase 75 (5) 91 (6) 89 (6) 255 (5)
increased

MedDRA = Medical Dictionary for Regulatory Activities
Note: Percentages based on numbers of partner subjects reporting individual events.

4.2.1.2.2. Clinical Laboratory Evaluations

To meet study entry criteria, subjects were required to have creatinine clearance of at least
60 mL/min estimated by the Cockcroft-Gault creatinine clearance formula and a serum
creatinine level of not more than 1.3 mg/dL for men and not more than 1.1 mg/dL for
women, as measured within 56 days of enrollment. Conservative toxicity grading criteria
were used for serum creatinine in the Partners PrEP study, with Grade 1 creatinine toxicity
defined as being at least 1.5 times the subject’s baseline serum creatinine level, even if
serum creatinine was in the normal or Grade 0 range and Grade 2 creatine toxicity defined
as a creatinine clearance less than 50 mL/min, even if the creatinine value was in the normal
or Grade 1 range. Laboratory toxicity severity grading was based on US NIH DAIDS
criteria.

In the Partners PrEP Study, serum creatinine elevations were infrequent, occurring in

< 1% of subjects overall with balanced incidence across all 3 treatment groups. Nearly all
subjects who had increases in serum creatinine had Grade 1 elevations at maximum grade.
Adverse events associated with increases in blood creatinine levels were infrequent and
balanced across treatment groups, occurring in 76 (5%), 107 (7%), and 86 (5%) partner
subjects in the Viread, Truvada, and placebo groups, respectively. None of the serum
creatinine increases were reported as SAEs. Serum phosphorus decreases were reported in
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approximately 28% of subjects overall, with balanced incidence across treatment groups.
Decreases in serum phosphorus were generally mild (Grade 1).

Other clinical laboratory assessments in the Partners PrEP Study included total leukocyte
counts, absolute neutrophils, total hemoglobin, platelet counts, bicarbonate, total bilirubin,
AST, and ALT. With the exception of decreased absolute neutrophil counts, abnormalities in
these laboratory parameters were infrequent, occurred with comparable percentages across
treatment groups, and were predominantly Grade 1 or 2 in severity. With respect to
neutrophil counts, decreased absolute neutrophil counts occurred in a higher percentage of
subjects in the Truvada group (17.8% overall and 0.8% with a Grade 3 or 4 event) than in
either the Viread group (15.0% overall and 0.6% with a Grade 3 or 4 event) or the placebo
group (13.2% overall and 0.5% with a Grade 3 or 4 event); however, the percentages of
subjects with Grade 3 or 4 decreases in absolute neutrophil counts was balanced across
treatment groups. No other notable differences were observed between treatment groups in
the subject incidences or severity of any of the assessed clinical laboratory events.

4.2.1.2.3. Findings Related to Bone

Fractures were infrequent in the Partners PrEP Study, occurring in 34 (0.7%) subjects
overall. The percentages of subjects who reported a fracture were similar across treatment
groups (12 subjects [0.8%] Viread; 9 subjects [0.6%] Truvada; and 13 subjects [0.8%]
placebo). All of the fractures were associated with traumas (eg, direct force, road traffic
accident, secondary to a fight) and were not pathologic in nature. None of the bone fracture
AEs were considered by the investigators or the safety monitor to be related to the study
drug. All but 2 of the fractures resolved (ie, healed) during the study period; although
healing had not yet completed in the remaining 2, no fracture healing complications were
reported. With 1 exception of temporary suspension of study drug, none of the fractures
resulted in changes to the dosing regimen.

Evaluations of BMD were not performed in the Partners PrEP Study.

4.2.1.24. Safety in Subjects with Hepatitis B Infection

Potential study subjects with known active or chronic HBV infection were excluded from
the Partners PrEP Study, and all screened subjects (both partner and index) who were found
to be HBV seronegative were offered HBV vaccination at no cost. Thus, information is
unavailable from the Partners PrEP Study on HBV flares post discontinuation of Truvada or
Viread. However, results are available for a period of several months after Viread
discontinuation among HBV-infected subjects who participated in the FHI Phase 2 PrEP
Study (ie, 23 Viread-treated subjects with reactive tests for HBV surface antigen) {11438}.
These results from the FHI Phase 2 PrEP Study are presented in Section 4.2.2.1.
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42.1.2.5. Disinhibition

To assess whether participation in the Partners PrEP Study impacted attitudinal and
behavioral correlates that could impact failure or success of chemoprophylaxis including
type and quantity of sexual exposure and patterns of adherence for prevention practices, the
study included prespecified evaluations of sexual-risk practices. In the Partners PrEP Study,
postbaseline disinhibition for high-HIV-risk behaviors did not increase among study
participants. In the Partners PrEP study, the percentage of HIV-1 seronegative partners who
reported sex without condoms with their HIV-1 infected partner during the prior month
decreased during the study follow-up (from 27% overall at baseline to 13% and 9% overall
at 12 and 24 months, respectively). Results were similar across treatment groups. There was
no observed increase in the number of HIV-1 uninfected subjects having sex with an outside
partner, and similar percentages of subjects having outside sexual partners across the

3 treatment groups.

4.2.2. Results From Other Studies

Results from the FHI Phase 2 PrEP Study and Study CDC TDF2, each of which provided
secondary supportive information for the Truvada PrEP sNDA, are summarized,
respectively, in Sections 4.2.2.1 and 4.2.2.2.

Results from 3 other studies, the CAPRISA 004 Study, the FHI FEM-PrEP Study, and the
VOICE Study, for which some information has been publically presented are presented,
respectively, in Sections 4.2.2.3,4.2.2.4, and 4.2.2.5. These 3 studies are notable in that they
provide additional information on the use of Viread or Truvada or 1% tenofovir gel as an
additive measure in the reduction of risk of HIV-1 infection by heterosexual transmission in
men and women. As shown below, 2 of these studies have shown a lack of HIV-1 protection
(with Truvada in FEM-PrEP and Viread/tenofovir gel in VOICE), in the FEM-PrEP study
this appeared to be a result of poor study drug adherence rather than a lack of Truvada
effectiveness.

4.2.2.1. Results From the FHI Phase 2 PrEP Study

Results from the Partners PrEP Study are consistent with preliminary analyses from a Phase
2, multicenter, randomized, double-blind, placebo-controlled study, the FHI Phase 2 PrEP
Study (n = 936), which evaluated daily oral administration of TDF 300 mg as HIV-1 PrEP in
West African women who were at high risk for HIV infection. The primary objectives of the
study were to assess the effectiveness and extended safety of daily oral Viread. This study
enrolled 936 HIV-negative women from Tema, Ghana (400 subjects); Douala, Cameroon
(400 subjects); and Ibadan, Nigeria (136 subjects) who were at high risk for HIV infection.
Of these 936 subjects, 469 received TDF and 467 received placebo {11438}.

Data from 427 subjects in the Viread group and 432 subjects in the placebo group were
included in the analysis of AEs. Of these subjects, 320 subjects (75%) in the Viread group
and 310 subjects (72%) in the placebo group reported having at least 1 AE. Safety findings
appeared balanced between treatment groups, and no statistically significant between-group
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differences in AEs or laboratory abnormalities were noted during the study.

Seventeen subjects experienced 22 SAEs, none of which were considered by the investigator
to be related to study drug. Two subjects died 5 months after receiving their last bottle of
study medication. One subject in the Viread group died from complications during an
abortion, and 1 subject in the placebo group died from an anemia-related condition.

No subjects experienced AEs or laboratory abnormalities that led to discontinuation from
the study.

This study provides some information on PrEP use in a population infected with hepatitis B
virus. Specifically, results are available for a period of several months after Viread
discontinuation among HBV-infected subjects who participated in the study {11438}.
HBsAg testing had not been initially implemented among subjects in Camaroon, and

56 subjects (23 Viread, 33 placebo) who were subsequently found to HBsAg positive.
Among these 56 subjects, no statistically significant differences in the mean or median
increases in AST or ALT were observed between the Viread group and the placebo group at
the time of study drug discontinuation. No ALT or AST flares were observed following
discontinuation of Viread in this subgroup of subjects. Similar AE results were noted
between the sample of subjects who were positive for hepatitis B surface antigen (HBsAg)
and the overall study sample. The investigators noted that the rate of HBV flares after
discontinuing Viread might have been expected to be low among people with normal
baseline liver tests and no signs or symptoms of advanced liver disease, such as those
enrolled in the study.

In the study, 14 subjects who had been taking Viread and 6 subjects who had been taking
placebo developed ALT/AST abnormalities within 3 months of discontinuing study drug.
One of these abnormalities was a Grade 3 AST elevation, which resolved within 1 month of
onset, and the remaining 19 abnormalities were either Grade 1 or 2 events.

Overall PrEP adherence based on pill counts was estimated at 69% during the study.
Estimates of adherence by country were highest in Cameroon (78%), followed by Ghana
(68%) and Nigeria (50%). The overall PrEP adherence increased to 74% when days off drug
due to pregnancy were removed from the calculation. The most commonly reported reasons
for not taking study drug were pregnancy and missed or late clinic visits.

Condom use as reported by subjects increased from a mean of 52% at screening to a mean of
between 92% and 95% throughout the 12 months of PrEP. The mean number of sexual
partners in the past 30 days decreased from 21 at screening to 14 during the follow-up
period, while the mean number of coital acts increased slightly from 12 per week at
screening to 15 per week during the follow-up period.

In the study, there were 2 seroconversions in subjects randomized to Viread (rate = 0.86 per
100 person-years) and 6 seroconversions in subjects randomized to placebo (rate = 2.48 per
100 person-years; rate ratio of 0.35 [95% CI: 0.03 to 1.93; p =0.24]) {11438}.
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4.2.2.2. Results From Study CDC TDF2

Analyses of data from the Partners PrEP Study are consistent with those for Truvada as
HIV-1 PrEP in another large, randomized, double-blind, placebo-controlled, Phase 3 study,
Study CDC TDF2 (n = 1200) conducted in heterosexual populations. Study CDC TDF2
evaluated the efficacy and safety of daily oral Truvada compared with placebo in
heterosexual Botswanan men and women who were at high-risk for HIV-1 infection
{18100}, {19172}. This study enrolled and randomized 1219 HIV-negative heterosexual
adults between 18 and 39 years of age. Of these 1219 subjects, 16 never received study drug,
and 3 were found to be HIV-infected at study enrollment; thus, 1200 subjects were followed
for seroconversion (601 Truvada, 599 placebo), with a total study exposure of 1563
person-years (median 1.1 years, maximum 3.7 years). Approximately 45% of subjects were
female. Most subjects (approximately 94%) were unmarried.

Adverse events were reported for 557 subjects (91%) in the Truvada group and 536 subjects
(88%) in the placebo group (p = 0.003). Most AEs were reported with similar incidence
between treatment groups. Adverse events with statistically higher incidence in the Truvada
group compared with placebo included dizziness (15% Truvada, 11% placebo; p = 0.03);
nausea (19% Truvada, 7% placebo; p =< 0.001); and vomiting (11% Truvada, 7% placebo;
p = 0.008). Fractures were reported for approximately 1% of subjects in both treatment
groups (p = 0.69). Serious AEs were reported for 10% of subjects in the Truvada group and
11% of subjects in the placebo group (p = 0.90). Six subjects died during the study

(2 [0.3%] Truvada; 4 [0.7%] placebo; p = 0.45). Increased serum creatinine (of any severity
grade) was observed only in 1 subject in the Truvada group (p = 1.0).

During the study, most subjects (86% in the Truvada group, 87% in the placebo group)
reported having < 1 sexual partner in the prior month during the study, and most
(approximately 80% in both treatment groups) reported having vaginal intercourse with
condom use. There was no evidence of disinhibition with regards to sexual risk behavior in
either treatment group during the study, with no differences between groups and no change
from baseline in the proportions of sexual encounters in which condoms were reported to
have been used. The reported number of sexual partners declined equally in both groups
over the duration of the study and the proportion of subjects reporting anal intercourse
remained low (approximately 2.5%) in both treatment groups.

In Study CDC TDF2, Truvada had an overall protective efficacy of 62.2% (95% CI:

21.5% to 83.4%; p = 0.013 for Truvada relative to placebo [mITT]), with 9 HIV-1
seroconversions in the Truvada group and 24 HIV-1 seroconversions in the placebo group.
In the as-treated population, where follow-up was censored at 30 days after the last reported
dose of study drug, Truvada had a protective efficacy of 77.9% (95% CI: 41.2% to 93.6%;

p <0.001). Gender analyses of Study CDC TDF2 showed a statistically significant reduction
in risk for HIV-1 infection among men (p = 0.026). There was a trend toward a positive
effect among women in the study; however, the result was not statistically significant

(p =0.107), and the study was not powered to draw conclusions based on gender. As in the
iPrEx and Partners PrEP studies, drug level measurements in Study CDC TDF2 showed that
adherence to the treatment regimen was associated with greater efficacy. Overall PrEP
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adherence by pill counts was estimated at approximately 84% in both treatment groups
(p =0.79). Estimates of adherence by pill counts were slightly higher in both groups among
seroconverters (approximately 90%).

In terms of HIV-1 resistance testing, results reported from Study CDC TDF2 {18100} are
consistent with results from the Partners PrEP study. In Study CDC TDF2, 2 subjects, one in
each treatment group, were found to have drug resistant HIV-1 strains postbaseline. The
subject in the Truvada group with an HIV-1 resistant strain was found postbaseline to be
HIV-infected and had high levels of K65R, M184V, and A62V (conferring cross-NRTI
resistance). Subsequent testing, as per the protocol’s retrospective sampling algorithm,
revealed that the subject had entered the study with unrecognized, acute, wild-type HIV-1
infection. It was communicated to Gilead by the study team that the subject had received
approximately 5 months of blinded Truvada study drug administration before the HIV-1
infection was confirmed. The subject in the placebo group with resistant strain HIV-1
seroconversion postbaseline was found to have low levels (< 1%) of K65R mutation.
Publically presented results from this study are provided in Appendix 5.

4.2.23. Results From the CAPRISA 004 Study

The CAPRISA 004 Study was a Phase 2b, double-blind, randomized, placebo-controlled
safety and efficacy study of the use of a microbicide vaginal gel containing 1% tenofovir in
HIV-1 seronegative, sexually active, South African women. Although the study involved
tenofovir as a single agent (ie, not combined with emtricitabine) and used a different
formulation and a different route of administration than oral Viread or Truvada, results from
the CAPRISA 004 Study show that coitally-associated use of 1% tenofovir vaginal gel
decreased the risk of HIV-1 acquisition among heterosexual women by 39% overall
compared with placebo {16622}, and by 54% in women with high adherence (gel adherence
> 80%). HIV incidence in the tenofovir gel arm was 5.6 per 100 women-years (person time
of study observation) (38 out of 680.6 women-years) compared with 9.1 per

100 women-years (60 out of 660.7 women-years) in the placebo gel arm (incidence rate
ratio = 0.61; p=0.017). No increase in the overall AE rates was observed in the study.

4.2.2.4. Results From the FHI FEM-PrEP Study

The FHI FEM-PrEP Study (n = 2056) was designed to evaluate the safety and efficacy of
once-daily oral Truvada compared with placebo as PrEP among high-risk African women
{19977}, {20084}. The objectives of the study were to assess the effectiveness and extended
safety of once-daily TDF during 52 weeks of follow-up in high-risk HIV-negative women in
countries suitable for introducing ART as PrEP. Baseline characteristics of study
participants in the FHI FEM-PrEP Study show that most subjects (59%) were < 25 years of
age. Approximately half of the subjects reported condom use at study entry, and most
subjects (70%) reported that they perceived themselves to have little or no chance of
acquiring HIV-1 infection. Pregnancies were reported for 74 subjects in the Truvada group
and 51 subjects in the placebo group; this difference was not statistically different (p = 0.13),
and no differences in pregnancy outcomes have been reported.
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The study was terminated prematurely after a planned routine review of study data showed
similar numbers of HIV-1 infections in the Truvada (33 total infections, rate: 4.7 per
100 subject-years) and placebo groups (35 total infections, rate: 5.0 per 100 subject-years),
indicating that the study would be unlikely to demonstrate Truvada efficacy {20084}.

Follow-up assessments from the FHI FEM-PrEP Study showed evidence that subjects had
poor study drug adherence, as determined by lack of detectable drug concentrations {20084},
{19977}. It was noted that study drug adherence based on subject self-reports and pill count
data was substantially greater than empiric drug-level testing could confirm. Specifically,
when matched using pre- and post-time of infection for subjects in the Truvada group, only
14.8% of seroconverters and 25.7% of matched non-infected controls, had consistent
evidence of recent Truvada usage during the time window in which the seroconverters
became infected. With this evidence of low (ie, < 25.7% in a selection of those who
remained HIV-1 uninfected) consistent study drug usage, the study team concluded that
despite counseling efforts study drug adherence was too low to assess the efficacy of
Truvada PrEP in the study population. Further testing of intracellular levels of TFV-DP is
ongoing. Publically presented results from this study are provided in Appendix 6.

4.2.2.5. Results From the VOICE Study

The VOICE Study (n = 5029) is a 5-arm, Phase 2b (proof-of-concept), placebo-controlled
study designed to evaluate both the safety and effectiveness of daily oral Viread or Truvada
or daily use of tenofovir 1% vaginal microbicide gel, each compared to placebo, in
preventing the sexual transmission of HIV-1 in women. As with the FHI FEM-PrEP Study,
baseline characteristics show that the study population was relatively young, with a mean
age of 25.3 years at baseline. Most subjects reported condom use at the last vaginal (75%) or
anal (69%) sex act prior to study entry. A high (ie, approximately 33%) HIV-1 prevalence in
women screened suggests that recruitment was targeted to higher-risk populations.

The study has been modified twice to eliminate the use of both tenofovir formulations (gel
or oral Viread) and matched placebos (gel or oral) after routine (planned) reviews of study
data concluded that the study would not be able to demonstrate that the Viread tablets or
tenofovir 1% vaginal gel are effective in preventing HIV-1 in the women enrolled in the
study (CONRAD Statement on VOICE DSMB). At the current time, the study remains
blinded and the blinded oral Truvada/placebo treatment groups continue to receive study
drug. Publically presented results of enrollment data and demographic and baseline
characteristics of study participants from this study are provided in Appendix 7.

4.2.3. Information Relevant to Truvada Use and Pregnancy

As specified in the draft, proposed Truvada US prescribing information (Appendix 1),
Truvada is classified as a Pregnancy Category B agent. With respect to the 2 individual
components, the following information is available:

e Emtricitabine: Animal reproduction studies of emtricitabine did not indicate harmful
effects of FTC with respect to fertility, pregnancy, fetal development, parturition, or
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postnatal development. Specifically, the incidence of fetal variations and malformations
was not increased in embryofetal toxicity studies performed with emtricitabine in mice
at exposures (AUC) approximately 60-fold higher and in rabbits at approximately
120-fold higher than human exposures at the recommended daily dose.

e Tenofovir Disoproxil Fumarate: Animal reproduction studies of TDF did not indicate
harmful effects of TDF with respect to fertility, pregnancy, fetal development,
parturition, or postnatal development. Specifically, reproduction studies have been
performed in rats and rabbits at doses up to 14 and 19 times the human dose based on
body surface area comparisons and revealed no evidence of impaired fertility or harm to
the fetus due to tenofovir.

To date, there has been no evidence for an increased risk for teratogenic effects or adverse
pregnancy outcomes identified for FTC or TDF, alone or in combination; however, no
adequate and well-controlled clinical studies have been conducted of FTC, TDF, or
FTC/TDF in pregnant women. Because animal reproduction studies are not always
predictive of human response, Truvada should be used during pregnancy only if clearly
needed. Some data have become available among subjects who have become pregnant while
participating in clinical studies of these agents for HIV-1 PrEP. Additionally, Gilead
participates in an Antiretroviral Pregnancy Registry (APR) to monitor fetal outcomes of
pregnant women exposed to its antiretroviral products, including FTC and TDF. The APR
was established because of the potential for antiretroviral exposure during the first trimester
of pregnancy, and it provides an important source of pregnancy information on marketed
antiretroviral drugs. Some information also is available on infants and children who were
prenatally or perinatally exposed to FDC or TDF. Available information from each of these
sources is briefly summarized in the sections that follow.

4.2.3.1. Findings Relevant to Pregnancies in the Partners PrEP Study

Pregnancy testing was performed monthly within the Partners PrEP clinical study context;
thus, some “chemical pregnancies” that might have gone undetected in the general
population were likely detected through the monthly pregnancy testing available in the
clinical study setting. Pregnant or breastfeeding women, or those who wished to become
pregnant, were excluded from study entry. Contraception and condom use were counseled
for and promoted. Study drugs were withheld upon positive pregnancy test results, but
women who became pregnant were allowed to resume study drug use after their pregnancy
had ended providing they were not breastfeeding. Evaluations of pregnancy outcomes in the
Partners PrEP clinical study setting were further complicated by social issues, such as the
regional differences in access to medical abortion. Induced abortions are highly restricted by
law in Uganda and Kenya, the countries within which the Partners PrEP study was
conducted. These legal issues could have impacted the disclosure of circumstances relevant
to pregnancy loss (ie, timing of loss and determination of whether the termination was
spontaneous or elective).

Through the primary sNDA analysis for the Partners PrEP Study, 18%, 13%, and 14% of the
eligible female partner subjects in the Viread, Truvada, and placebo groups, respectively,
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had reported a pregnancy. Overall, the pregnancy rate corresponded to 10.3 per 100 female
partner subject-years. Of the 288 reported pregnancies, 178 (62%) had completed at the time
of the data analyses for the SNDA, with 90 (51%) live births. Pregnancy loss generally was
reported to be spontaneous (80% of the losses) rather than induced (20% of the losses).

Five of the infants died (1 Viread [cause of death: diarrhea], 2 Truvada [causes of death:
bronchopneumonia and sepsis], 2 placebo [causes of death: sepsis and malaria]); all of the
infant deaths occurred within 1 to 3 months of birth. Congenital anomalies, most of which
were minor and relatively common conditions, were associated with pregnancies

among 7 partner subjects (5 anomalies in 3 Viread-treated subjects [0.2%]; 3 anomalies in

2 Truvada-treated subjects [0.1%]; 1 anomaly in a placebo-treated subject [0.1%]). The
pattern, incidence, and types of congenital anomalies were consistent with regional
expectations of an HIV-1-uninfected population. Reported anomalies included ankyloglossia
(3 infants), glandular hypospadias (1 infant), natal teeth (1 infant), unknown anomaly

(1 infant), postaxial polydactyly (1 infant), hooded foreskin requiring retraction (1 infant),
and umbilical hernia (1 infant).

Subsequent to filing the SNDA, an informal assessment showed that among the

110 pregnancies that were ongoing at the time of the SNDA, 86 (78% of the

110 pregnancies) have completed. Of these 86 completions, 77 live births were reported
along with 9 pregnancy losses (2 in the Viread group, 4 in the Truvada group, and 3 in the
placebo group); loss of pregnancy was the result of spontaneous abortion in all 9 cases and
there were no reports of induced abortions. Umbilical hernias that were not considered
related to the study drug were reported as congenital anomalies in 2 of the 77 newborns;
both were born to subjects in the placebo group. No other congenital anomalies were
observed. There were no newly reported infant mortalities.

A complete summary of all pregnancy data collected during the study through
30 January 2012 is presented in Table 15.

Table 15. Partners PrEP Study: Overall Summary of Pregnancy OQutcomes
in Partner Subjects (ITT Analysis)
Viread Truvada Placebo Total
Pregnancies reported, n 112 80 96 288
Pregnancies completed, n (%) * 103 (92) 74 (93) 85 (88) 262 (91)
Live births, n (%) ° 73 (71) 40 (54) 54 (63) 167 (43)
Loss of pregnancy, n (%) " 30 (29) 34 (46) 31 (36) 95 (36)
Spontaneous abortion, n 23 31 23 77
Induced abortion, n 7 3 8 18

Note: The table includes all pregnancy outcomes previously reported in the SNDA and all new pregnancy outcomes
described within the US FDA safety update. No new data cut has been prepared and thus no new pregnancies have been
tabulated (ie, the number of pregnancies reported in the SNDA was 288 and has not changed). The sNDA included a

tabulation of causes of death for 5 infants; none of the newly reported live births resulted in infant mortality.

a  Percentage based on the number of pregnancies reported

b  Percentage based on the number of pregnancies completed
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4.2.3.2. Findings Relevant to Pregnancies in Study CDC TDF2

In Study CDC TDF2, 101 women had a total of 107 pregnancies during the course of study
participation {18100}. Neither rates of pregnancy (17% Truvada, 19% placebo; p = .58) nor
early pregnancy loss (7% Truvada, 7% placebo; p = 1.00) were statistically different
between treatment groups.

4.2.33. Findings Relevant to Pregnancies in the FHI Phase 2 PrEP Study

As stated above, the FHI Phase 2 PrEP study enrolled 936 at-risk, HIV-negative women in
West Africa {11438}. The study compared daily oral administration of Viread 300 mg with
placebo. The overall pregnancy rate during follow-up in this study was high, at 52 reported
pregnancies per 100 person-years. No adverse effects of Viread compared with placebo were
reported in this study with respect to any pregnancy outcomes or neonatal health.

4.2.34. Pregnancy Information from the Antiretroviral Pregnancy Registry

In an analysis of prospective reports (data through 31 January 2011) reviewed by the APR
Advisory Committee, the prevalence of birth defects per 100 live births is 3.0% (95% CI:
2.5% to 3.4%) among women with a first trimester exposure of any of the antiretroviral
therapies included in the APR. The prevalence of defects with these antiretroviral therapies
among women with an initial exposure during the second and/or third trimester of pregnancy
was 2.7 per 100 live births. The difference in these rates resulted in a prevalence ratio of
1.08 (95% CI: 0.88 to 1.32), supporting that the prevalence did not substantially differ by the
timing of antiretroviral exposure. Measured against 13,040 live births with antiretroviral
exposure at any time during pregnancy, there was a prevalence of 2.8 birth defects per

100 live births (95% CI: 2.6 to 3.1). For first trimester exposure of TDF or FTC, the
prevalence rates of birth defects among live births was 2.4% (95% CI: 1.6 to 3.5) for TDF
and 2.7 % (95% CI: 1.5 to 4.2) for FTC. For second and/or third trimester exposure of TDF
or FTC, the prevalence rates of birth defects among live births was 2.0% (95% CI:

1.1 to 3.5) for TDF and 2.3 % (95% CI: 1.0 to 4.3) for FTC. These proportions are not
substantially different than the CDC’s birth defects surveillance system, which identified a
birth defect prevalence of 2.72 per 100 live births (95% CI: 2.68 to 2.76) in a general
population-based exposure database. The APR Advisory Committee report summarized that
for TDF and FTC, whether alone or in combination (ie, Truvada), sufficient numbers of first
trimester exposures had been monitored to detect at least a 2-fold increase in risk for overall
birth defects, and that no such increase has been observed through the time of the analysis.

4.2.3.5. Information from Postpartum Evaluations Following Pre- or Perinatal
Exposure

Clinical trial and postmarketing AE data are also being monitored for evidence of
mitochondrial disease in children exposed to FTC and TDF in utero. Mitochondrial disease
in children associated with in utero/perinatal exposure to NRTIs was first raised as a specific
concern in 1999 following the identification of 8 cases of mitochondrial dysfunction in HIV
negative children from a pediatric cohort in a French clinical study {6378}. As part of
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ongoing safety surveillance, Gilead has regularly reviewed all data relevant to this safety
concern and has determined there is currently no specific evidence of a causal link between
FTC or TDF and mitochondrial disease in children who have been exposed in utero.

4.2.4. Overall Benefit-Risk Conclusions in Serodiscordant Heterosexual
Couples

Heterosexual HIV-1 serodiscordant couples are at high risk for HIV-1 transmission. A
critical public health need exists to identify simplified, effective, noncontraceptive-based
interventions that can reduce the risk of HIV-1 acquisition as a supplement to established
HIV-1 prevention services. The need for a female-controlled option is particularly apparent.
The Partners PrEP Study is a large multinational, randomized, placebo-controlled,
double-blind, Phase 3 study designed to evaluate the superiority of Viread or Truvada
compared with placebo as HIV-1 PrEP for reduction in risk for HIV-1 acquisition among
HIV-1-uninfected men and women within a stable, HIV-1 serodiscordant heterosexual
partnership. Results from the Partners PrEP Study demonstrated that administration of either
Viread or Truvada resulted in statistically significant reduction in the risk of acquisition of
HIV-1 infection compared with placebo, with Truvada providing numerically greater
protection than Viread (75% Truvada, 67% Viread), although the difference was not
statistically significant (p = 0.23). As with other studies, it was notable in the Partners PrEP
Study that the effectiveness of Truvada was substantially greater among subjects with a high
degree of adherence based on unannounced pill counts (eg, Adherence Substudy) or
quantifiable drug concentrations. Results from the Partners PrEP Study support that
development of HIV-1 resistance is rare in persons who acquire HIV-1 while receiving
Viread or Truvada as no NRTI resistance mutations were detected in any such study subject.
As with the iPrEx study and with supportive data from Study CDC TDF2, a small number of
subjects for whom plasma HIV-1 RNA was subsequently detected in pretreatment

(ie, preexisting) specimens developed TDF- or FTC-resistant virus. Both Viread and
Truvada were found to be well tolerated in this study, with safety profiles consistent with
those previously observed with Viread or Truvada use in HIV-1-infected adults. Given the
higher level of risk reduction observed with Truvada, the results from the Partners PrEP
Study support the use of Truvada as an additive measure to HIV-1 prevention services for
HIV-1 susceptible individuals in a serodiscordant heterosexual partnership.
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S. RISK EVALUATION AND MITIGATION STRATEGIES
(REMS)
5.1. Background

Implementation of safe use of Truvada for PrEP in the postmarketing setting will be
supported by proposed Truvada for PrEP Indication prescribing information, a Medication
Guide, and a Risk Evaluation and Mitigation Strategy (REMS). To develop and test the
validity of the proposals and to gain input on potential education and risk minimization
plans related to PrEP, Gilead convened 10 regional community group feedback meetings
that included participation from more than 100 attendees representing both the medical and
the patient advocacy community. Further, Gilead ensured consistency between the Truvada
PrEP REMS proposal and recent CDC Interim Guidance, Pre-exposure Prophylaxis for the
Prevention of HIV Infection in Men Who Have Sex With Men {18164}. With feedback from
FDA and the HIV community addressed in the proposed REMS, Gilead considers that the
risks of Truvada in this setting can be appropriately managed through comprehensive
education and outreach targeted primarily toward prescribers and individual PrEP users. The
program comprises a Truvada Medication Guide and a Truvada for a PrEP Indication
Healthcare Professional Education Program that are each focused on emphasizing use of
PrEP only in the context of active HIV-1 prevention strategies, strict adherence to Truvada
therapy, and HIV-1 testing (both before Truvada PrEP initiation and on a regular, ongoing
basis during Truvada administration). The REMS proposal was formally outlined in the
Truvada REMS that Gilead provided with the SNDA, and, along with the proposed
prescribing information and Medical Guide, it remains an active area of discussion and
review with the FDA at the time these briefing materials were developed.

An overview of the identified and potential risks for use of Truvada as PrEP is provided in
Section 5.2. The key points of the REMS proposal are summarized in Section 5.3.

5.2. Identification of Risks Specific to Truvada PrEP

Following evaluation of the safety and HIV-1 seroconversion findings from the iPrEx and
Partners PrEP Studies in the context of published results and the known safety profile of
Truvada in HIV-infected individuals, Gilead has highlighted 3 risks (2 identified and

1 potential) specifically relevant to Truvada use as PrEP (refer to Table 16). These identified
and potential risks are delineated in the Truvada prescribing information as well as in the
proposed Truvada REMS. To support the appropriate use of Truvada in light of these risks,
Gilead proposes implementation of postapproval risk minimization activities in the form of a
REMS to monitor, manage, and mitigate the risk for HIV-1 acquisition and development of
HIV-1 resistance in initially HIV-1-uninfected PrEP populations. (Note that the risk for
HBYV exacerbation is not unique to PrEP populations and is addressed as part of the existing
prescribing information and Truvada Medication Guide without specific need for a targeted
REMS).
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Table 16. Summary of Identified and Potential Safety Risks for Truvada
When Used for the Prevention of HIV-1 Infection

Safety Risk Description

Identified Risk: Truvada PrEP may not always prevent HIV-1 acquisition, even when there

HIV-1 Acquisition is adherence to the dosing regimen and other prevention strategies are used.

Poor adherence to Truvada and other prevention strategies further increases
the risk of HIV-1 acquisition.

Identified Risk: Resistant HIV-1 variants may emerge in subjects with unrecognized HIV-1

Development of Resistance infection who continue to take Truvada to reduce the risk of acquiring
HIV-1.

Potential Risk: Acute exacerbations of HBV may occur upon discontinuation of Truvada

Post-treatment exacerbations of in individuals treated with Truvada for HIV-1 pre-exposure prophylaxis

HBV who are infected with HBV.

The risk minimization goals for the Truvada PrEP REMS are focused on rigorous prescriber
and user education as to the importance of active HIV-1 counseling on the continued need
for: comprehensive prevention strategies; strict adherence to medication; and routine
testing for HIV-1 infection (prior to Truvada initiation) and for new HIV-1 acquisition
(during Truvada treatment). The goals of the REMS for Truvada for a PrEP indication are:

To inform and educate prescribers, other healthcare professionals, and individuals at high
risk for acquiring HIV-1 infection about:

e The importance of strict adherence to the recommended dosing regimen when taking
Truvada for a PrEP indication to reduce the risk of development of resistant HIV-1
variants

e The fact that Truvada for a PrEP indication may not always prevent acquisition of HIV-1
infection

e The fact that Truvada for a PrEP indication must be considered as only part of a
comprehensive prevention strategy to reduce the risk of HIV-1 infection and the fact that
other preventive measures should also be used.

5.3. Overview of the REMS Components and Related Non-REMS Supportive
Services

As described above, the proposed REMS for Truvada PrEP will use education and outreach
to prescribers and individuals at high risk for acquiring HIV-1, as described in Section 5.3.1
(Medication Guide), Section 5.3.2 (Elements to Assure Safe Use), Section 5.3.3 (REMS
Assessment) and Section 5.3.4 (Non-REMS Supportive Materials and Services). Each of
these REMS elements would be made available within 1 month after approval of Truvada
for an HIV-1 PrEP indication.
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Gilead will implement enhanced pharmacovigilance measures, specifically for cases of lack
of effect when Truvada is used for HIV-1 PrEP. These measures will consist of structured
follow-up questionnaires specific to adherence, HIV-1 testing and risk behavior, and
separate analyses of the safety profile of Truvada when used for prophylaxis in both the
REMS assessment reports and Periodic Safety Update Reports (PSURSs).

5.3.1. Truvada PrEP Medication Guide

A Truvada Medication Guide will be dispensed with each Truvada PrEP prescription and in
accordance with 21CFR 208.24. Qualitative testing of the Medication Guide, including
comprehension testing and validation, will be performed to ensure that the key risk
messages are clear and can be understood by individuals at high risk for acquiring HIV-1.

5.3.2. Truvada PrEP Elements to Assure Safe Use

The REMS program for Truvada will include Elements to Assure Safe Use (ETASU) under
505 (1)(f)(3)(A) that are not linked to the distribution of Truvada. Gilead will implement
voluntary training and education through a Truvada for a PrEP Indication Healthcare
Professional Education Program for participants. The program will focus on education and
outreach to healthcare providers targeting infectious disease specialists, family practitioners,
obstetricians, gynecologists, internal medicine specialists, hospitals and emergency rooms,
STD clinics, community health centers, addiction specialists, identified professional
organizations, and individuals at high risk for acquiring HIV-1 to support the
implementation of the REMS.

At time of approval and at 6, 12, 18, and 24 months post-approval, Gilead will disseminate
information about the potential and known safety risks with Truvada for a PrEP indication
widely to potential prescribers within a Dear Healthcare Professional letter. The letter will
explain how to access the relevant training and education materials provided by Gilead, ie,
via a Truvada for PrEP website or mail. This information will also be disseminated to
targeted professional organizations on the same schedule.

In support of the REMS and education regarding Truvada for a PrEP indication, Gilead will
establish this specific Truvada PrEP website.

The Truvada for a PrEP Indication Healthcare Professional Training and Education Program
Kit will consist of the following materials:

e full prescribing information
e Medication Guide
e educational materials for prescribers

e training guide for Healthcare Providers
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e Prescriber Safety Brochure: Important Safety Information about Truvada for a PrEP
Indication

e Individual Safety Brochure: Important Safety information about Truvada for a PrEP
Indication

e Truvada for a PrEP Indication Wallet Card (for uninfected individuals taking Truvada
for a PrEP Indication)

5.3.3. REMS Assessment

Gilead will recruit participation by prescribers and uninfected individuals taking Truvada for
a PrEP indication to participate in the Prescriber Survey that evaluates the number of
prescribers, and the medical specialty of those prescribers, who used the training and the
drug use at 6 months. Gilead will submit REMS assessments to FDA annually after the
initial date of the approval of the REMS. The reporting interval covered by each assessment
will not conclude earlier than 60 days before the submission date for that assessment.

5.3.4. Non-REMS Supportive Materials and Programs

To further support the goals of appropriate use of Truvada for a PrEP indication and
prescriber engagement in the voluntary training, Gilead proposes to provide additional
supportive measures. Links to these services will be available via a website, with alternative
options for receiving the services without access to a computer:

e vouchers for free HIV-1 testing
e vouchers for free condoms

e assistance for subsidized HIV-1 viral resistance testing in individuals who seroconvert
from HIV-negative to HIV-positive while receiving Truvada for a PrEP indication

e reminder Opt-In Service: Option for anonymous entry into a unique database to receive
regular reminders regarding the requirement for HIV-1 testing while taking Truvada for
a PrEP indication

e Knowledge, Attitude and Behavior (KAB) Survey access for prescribers and individuals
receiving Truvada for a PrEP indication

e enrollment in Gilead’s PrEP Registry Project, a Phase 4 Observational Study of Subjects
Taking Truvada as Part of a Comprehensive HIV Prevention Strategy, designed with the
primary objective of assessing subject adherence to a comprehensive HIV prevention
strategy in clinical practice over time.
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6. OVERALL CONCLUSIONS

Once-daily, oral Truvada demonstrated a statistically significant reduction in the risk of
HIV-1 acquisition compared with placebo in 2 large, Phase 3 studies, the iPrEx and Partners
PrEP Studies, comprising populations of high-risk MSMs and serodiscordant, heterosexual
couples. Results from these 2 large studies were supported by results available from other
studies (eg, FHI Phase 2 PrEP, Study CDC 4323, Study CDC TDF2). The relative efficacy
of Truvada was substantially greater among subjects with a high degree of adherence,
particularly as determined by quantifiable drug concentrations. Among MSM, the relative
efficacy also was greater for those who engaged in URAL

Study results from the iPrEx and Partners PrEP Studies represent an important breakthrough
in the long-standing efforts to halt the transmission of HIV-1 infections. The promise of
ART PrEP is particularly important in that it is additive to existing options but, unlike
existing options, it places a means to reduce the risk for infection into the hands of the
HIV-1-uninfected individual.

A number of attributes make Truvada a logical choice for use as HIV-1 chemoprophylaxis,
including ease of administration, once-daily dosing, a relatively long half-life, established
tolerability, potent antiviral effects, and a high barrier to drug resistance. Truvada is the most
commonly prescribed NRTI backbone in the US in HIV-1 infected persons. Indeed, the US
CDC DHHS recommends Truvada and its individual components as the preferred
NRTI/NtRTI backbone in ART regimens for initial therapy {20239}. With extensive usage
alone or in combination, Truvada, Emtriva, and Viread, comprise nearly 5 million
patient-years of exposure in the clinical study and postmarketing settings for HIV-1 infected
individuals, increasing to nearly 9 million patient-years when the Gilead Access Program
exposure is included. The safety profile of these products has been well characterized
through analyses of clinical study results together with Gilead’s ongoing safety surveillance
activities.

The benefits of Truvada for PrEP are coupled with certain acknowledged risks. These
include the continued risk for HIV-1 infection (particularly with inadequate adherence) and
the potential for development of resistant HIV-1 variants. The identified and potential risks
are clearly outlined in the proposed prescribing information and Medication Guide.
Additionally, Gilead proposes that postapproval risk minimization strategies in the form of a
REMS will maximize education to fully support that Truvada for a PrEP indication is taken
as part of a comprehensive program to reduce the risk of acquiring HIV-1. The proposed
REMS includes an education and outreach program to promote thorough and adequate
communication to prescribers and individuals receiving Truvada for a PrEP indication. The
appropriate use of HIV-1 chemoprophylaxis is supported further in the public health arena
(such as with the recent CDC Interim Guidance, Pre-exposure Prophylaxis for the
Prevention of HIV Infection in Men Who Have Sex With Men) {18164}.
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In summary, education and outreach on the protective effects of abstinence, monogamy,
circumcision, and condoms have had limited success in halting the spread of HIV-1, with no
apparent decline in infection rates observed in the US for the past 2 decades. Prophylactic
use of Truvada as a pre-HIV-1 exposure strategy has been supported by results of several
controlled nonclinical and clinical studies, and the Truvada PrEP approach holds great
promise for filling this unmet need. Overall, in populations susceptible to HIV-1 by sexual
transmission, such as among MSM and serodiscordant heterosexual couples, the benefit-risk
balance is favorable for the use of Truvada as an additive preventative measure against a
background of active HIV-1 counseling and testing services.
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
TRUVADA safely and effectively. See full prescribing information
for TRUVADA.

TRUVADA® (emtricitabine/tenofovir disoproxil fumarate) tablets,
for oral use

Initial U.S. Approval: 2004

WARNINGS: LACTIC ACIDOSIS/SEVERE HEPATOMEGALY
WITH STEATOSIS and POST TREATMENT ACUTE
EXACERBATION OF HEPATITIS B

See full prescribing information for complete boxed warning.

. Lactic acidosis and severe hepatomegaly with steatosis,
including fatal cases, have been reported with the use of
nucleoside analogs, including VIREAD, a component of
TRUVADA. (5.1)

e TRUVADA is not approved for the treatment of chronic
hepatitis B virus (HBV) infection. Severe acute
exacerbations of hepatitis B have been reported in patients
coinfected with HIV-1 and HBV who have discontinued
TRUVADA. Hepatic function should be monitored closely in
these-HBV-infected patients who discontinue TRUVADA. If
appropriate, initiation of anti-hepatitis B therapy may be
warranted. (5.2)

Indications and Usage (1) H20LIMMIYYYY
Dosage and Administration (2.1, 2.2) 7/2011
Warnings and Precautions

Decreases in Bone Mineral Density (5.5) 7/2011

Comprehensive Management to

Reduce the Risk of Acquiring HIV-1 (5.9) MM/YYYY

TRUVADA; is a combination of EMTRIVA and VIREAD, both
nucleoside analog HIV-1 reverse transcriptase inhibitors;.

TRUVADA is indicated in combination with other antiretroviral agents
for the treatment of HIV-1 infection in adults and pediatric patients 12
years of age and older. (1)

TRUVADA is indicated for pre-exposure prophylaxis (PrEP) to reduce
the risk of sexually acquired HIV-1 in adults. (1)

e  Recommended dose in adults and pediatric patients (12 years of
age and older and weighing greater than or equal to 35 kg): One
tablet (containing 200 mg of emtricitabine and 300 mg of tenofovir
disoproxil fumarate) once daily taken orally with or without food.
(1)

e Dose recommended in renal impairment:
Creatinine clearance 30-49 mL/min: 1 tablet every 48 hours. (2.2)
CrCl below 30 mL/min or hemodialysis: Do not use TRUVADA.
(22)

Tablets: 200 mg of emtricitabine and 300 mg of tenofovir disoproxil
fumarate. (3)

. New onset or worsening renal impairment: Can include acute
renal failure and Fanconi syndrome. Assess creatinine clearance
(CrCl) before initiating treatment with TRUVADA. Monitor CrCl
and serum phosphorus in patients at risk. Avoid administering
Truvada with concurrent or recent use of nephrotoxic drugs. (5.3)

. Coadministration with Other Products: Do not use with drugs
containing emtricitabine or tenofovir disoproxil fumarate including
ATRIPLA, COMPLERA, EMTRIVA, VIREAD; or with drugs
containing lamivudine. Do not administer in combination with
HEPSERA. (5.4)

. Decreases in bone mineral density (BMD): Consider assessment
of BMD in patients with a history of pathologic fracture or other
risk factors for osteoporosis or bone loss. (5.5)

*  Redistribution/accumulation of body fat: Observed in patients
receiving antiretroviral therapy. (5.6)

. Immune reconstitution syndrome: May necessitate further
evaluation and treatment. (5.7)

e Triple nucleoside-only regimens: Early virologic failure has been
reported in HIV-infected patients. Monitor carefully and consider
treatment modification. (5.8)

. Comprehensive management to reduce the risk of acquiring
HIV-1: Use as part of a comprehensive prevention strateqy
including other prevention measures; strictly adhere to dosing
schedule; confirm negative HIV status prior to and during
treatment for pre-exposure prophylaxis. (5.9)

Most common adverse reactions (incidence greater than or equal to
10%) are diarrhea, nausea, fatigue, headache, dizziness, depression,
insomnia, abnormal dreams, and rash. (6)

To report SUSPECTED ADVERSE REACTIONS, contact Gilead
Sciences, Inc. at 1-800-GILEAD-5 or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch

. Didanosine: Tenofovir disoproxil fumarate increases didanosine
concentrations. Use with caution and monitor for evidence of
didanosine toxicity (e.g., pancreatitis, neuropathy) when
coadministered. Consider dose reductions or discontinuations of
didanosine if warranted. (7.1)

e Atazanavir: Coadministration decreases atazanavir
concentrations and increases tenofovir concentrations. Use
atazanavir with TRUVADA only with ritonavir; monitor for
evidence of tenofovir toxicity. (7.2)

. Lopinavir/ritonavir: Coadministration increases tenofovir
concentrations. Monitor for evidence of tenofovir toxicity. (7.2)

. Pregnancy: pregnancy registry available: Enroll patients by calling
1-800-258-4263.

. Nursing mothers: Women infected with HIV should be instructed
not to breast feed. (8.3)

e Pediatrics: Safety and efficacy not established in patients less
than 12 years of age. (8.4)

See 17 for PATIENT COUNSELING INFORMATION and FBA-
i Medication Guide

Revised: July201iMonth YYYY
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FULL PRESCRIBING INFORMATION

WARNINGS: LACTIC ACIDOSIS/SEVERE HEPATOMEGALY WITH STEATOSIS
and POST TREATMENT ACUTE EXACERBATION OF HEPATITIS B

Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases,
have been reported with the use of nucleoside analogs, including VIREAD, a
component of TRUVADA, in combination with other antiretrovirals [See
Warnings and Precautions (5.1)].

TRUVADA is not approved for the treatment of chronic hepatitis B virus (HBV)
infection and the safety and efficacy of TRUVADA have not been established in
patients coinfected with HBV and HIV-1. Severe acute exacerbations of hepatitis
B have been reported in patients who are coinfected with HBV and HIV-1 and
have discontinued TRUVADA. Hepatic function should be monitored closely
with both clinical and laboratory follow-up for at least several months in patients
who are ceinfectedinfected with H/-1-and-HBV and discontinue TRUVADA. ¢
appropriate, initiation of anti-hepatitis B therapy may be warranted [See
Warnings and Precautions (5.2)].

1 INDICATIONS AND USAGE
1.1 Treatment of HIV-1 Infection

TRUVADA®, a combination of EMTRIVA® and VIREAD®, is indicated in combination
with other antiretroviral agents (such as non-nucleoside reverse transcriptase inhibitors
or protease inhibitors) for the treatment of HIV-1 infection in adults and pediatric
patients 12 years of age and older.

The following points should be considered when initiating therapy with TRUVADA for
the treatment of HIV-1 infection:

e |tis not recommended that TRUVADA be used as a component of a triple
nucleoside regimen.

e TRUVADA should not be coadministered with ATRIPLA®, COMPLERA®, EMTRIVA,
VIREAD or lamivudine-containing products [See Warnings and Precautions (5.4)].

* In treatment experienced patients, the use of TRUVADA should be guided by
laboratory testing and treatment history [See Clinical Pharmacology (12.4)].

1.2 Pre-Exposure Prophylaxis

TRUVADA is indicated for pre-exposure prophylaxis (PrEP) to reduce the risk of
sexually acquired HIV-1 in adults.

The following points must be considered when prescribing TRUVADA for pre-exposure
prophylaxis:

« This indication is based on studies in men who have sex with men (MSM) at high
risk for HIV-1 infection and in heterosexual serodiscordant couples.

« TRUVADA should only be used as part of a comprehensive prevention strateqy
because TRUVADA is not always effective in preventing the acquisition of HIV-1
[See Warnings and Precautions (5.9)].

« All uninfected individuals should be counseled to strictly adhere to their TRUVADA
dosing schedule because the effectiveness of TRUVADA in reducing the risk of
acquiring HIV-1 is strongly correlated with adherence and detectable drug levels
[See Warnings and Precautions (5.9)].

« Uninfected individuals taking TRUVADA for a PrEP indication should have a
documented negative HIV test prior to initiating and routinely while taking TRUVADA
for a PrEP indication. TRUVADA for a PrEP indication should not be initiated if
symptoms of acute HIV infection are present.

- HIV-infected patients taking TRUVADA must take TRUVADA with other
antiretroviral agents to fully suppress-virus replication and avoid the
development of resistance [See Warnings and Precautions (5.9)].

2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dose

The dose of TRUVADA ferin adults and in pediatric patients 12 years of age and older
with body weight greater than or equal to 35 kg (greater than or equal to 77 Ib) is one
tablet (containing 200 mg of emtricitabine and 300 mg of tenofovir disoproxil fumarate)
once daily taken orally with or without food.

2.2 Dose Adjustment for Renal Impairment

Significantly increased drug exposures occurred when EMTRIVA or VIREAD were
administered to subjects with moderate to severe renal impairment [see EMTRIVA or
VIREAD Package Insert]. Therefore, the dosing interval of TRUVADA should be
adjusted in patients with baseline creatinine clearance 30-49 mL/min using the
recommendations in Table 1. These dosing interval recommendations are based on
modeling of single-dose pharmacokinetic data in non-HIV infected subjects. The safety
and effectiveness of these dosing interval adjustment recommendations have not been
clinically evaluated in patients with moderate renal impairment, therefore clinical
response to treatment and renal function should be closely monitored in these patients
[See Warnings and Precautions (5.3)].

No dose adjustment is necessary for patients with mild renal impairment (creatinine
clearance 50-80 mL/min). Routine monitoring of calculated creatinine clearance and
serum phosphorus should be performed in patients with mild renal impairment [See
Warnings and Precautions (5.3)].



Table 1 Dosage Adjustment for Patients with Altered Creatinine Clearance

Creatinine Clearance (mL/min)®

<30
250 30-49 (Including Patients
Requiring Hemodialysis)

TRUVADA should not be
administered.

Recommended Dosing

Interval Every 24 hours Every 48 hours

a. Calculated using ideal (lean) body weight

No data are available to make dose recommendations in pediatric patients 12 years of
age and older with renal impairment.

3 DOSAGE FORMS AND STRENGTHS

TRUVADA is available as tablets. Each tablet contains 200 mg of emtricitabine and
300 mg of tenofovir disoproxil fumarate (which is equivalent to 245 mg of tenofovir
disoproxil). The tablets are blue, capsule-shaped, film-coated, debossed with “GILEAD”
on one side and with “701” on the other side.

4 CONTRAINDICATIONS

None.

5 WARNINGS AND PRECAUTIONS

5.1 Lactic Acidosis/Severe Hepatomegaly with Steatosis

Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have
been reported with the use of nucleoside analogs, including VIREAD, a component of
TRUVADA, in combination with other antiretrovirals. A majority of these cases have
been in women. Obesity and prolonged nucleoside exposure may be risk factors.
Particular caution should be exercised when administering nucleoside analogs to any
patient or uninfected individual with known risk factors for liver disease; however, cases
have also been reported in HIV-1 infected patients with no known risk factors.
Treatment with TRUVADA should be suspended in any patient or uninfected individual
who develops clinical or laboratory findings suggestive of lactic acidosis or pronounced
hepatotoxicity (which may include hepatomegaly and steatosis even in the absence of
marked transaminase elevations).

5.2 Patients CeinfectedInfected with-H/1-and HBV

It is recommended that all patients and uninfected individuals with-HP\/-1-be tested for
the presence of chronic hepatitis B virus (HBV) before initiating-antiretrevirat-therapy
TRUVADA. TRUVADA is not approved for the treatment of chronic HBV infection and
the safety and efficacy of TRUVADA have not been established in patients
coinfectedinfected with HBV and-HI\/-1. Severe acute exacerbations of hepatitis B have
been reported in patients who are coinfected with HBV and HIV-1 and have
discontinued TRUVADA. In some patients infected with HBV and treated with
EMTRIVA, the exacerbations of hepatitis B were associated with liver decompensation
and liver failure. Patients who are ceinfectedinfected with Hi/-1-and-HBV should be
closely monitored with both clinical and laboratory follow up for at least several months

after stopping treatment with Fruvada-TRUVADA. If appropriate, initiation of anti-
hepatitis B therapy may be warranted.

5.3  New Onset or Worsening Renal Impairment

Emtricitabine and tenofovir are principally eliminated by the kidney. Renal impairment,
including cases of acute renal failure and Fanconi syndrome (renal tubular injury with
severe hypophosphatemia), has been reported with the use of VIREAD [See Adverse
Reactions (6.2)].

It is recommended that creatinine clearance be calculated in all patients and uninfected
individuals prior to initiating therapy and as clinically appropriate during therapy with
TRUVADA. Routine monitoring of calculated creatinine clearance and serum
phosphorus should be performed in patients at risk for renal impairment, including
patients who have previously experienced renal events while receiving HEPSERA.

Dosing interval adjustment of TRUVADA and close monitoring of renal function are
recommended in all patients with creatinine clearance 30-49 mL/min, [See Dosage and
Administration (2.2)]. No safety or efficacy data are available in patients with renal
impairment who received TRUVADA using these dosing guidelines, so the potential
benefit of TRUVADA therapy should be assessed against the potential risk of renal
toxicity. TRUVADA should not be administered to patients with creatinine clearance
below 30 mL/min or patients requiring hemodialysis.

TRUVADA should be avoided with concurrent or recent use of a nephrotoxic agent.
5.4  Coadministration with Other Products

TRUVADA is a fixed-dose combination of emtricitabine and tenofovir disoproxil
fumarate. TRUVADA should not be coadministered with ATRIPLA, COMPLERA
EMTRIVA, or VIREAD. Due to similarities between emtricitabine and lamivudine,
TRUVADA should not be coadministered with other drugs containing lamivudine,
including Combivir (lamivudine/zidovudine), Epivir or Epivir-HBV (lamivudine), Epzicom
(abacavir sulfate/lamivudine), or Trizivir (abacavir sulfate/lamivudine/zidovudine).

TRUVADA should not be administered with HEPSERA® (adefovir dipivoxil).
5.5 Decreases in Bone Mineral Density

Assessment of bone mineral density (BMD) should be considered for H\/-1-infected
adults and in pediatric patients 12 years of age and older who have a history of
pathologic bone fracture or other risk factors for osteoporosis or bone loss. Although
the effect of supplementation with calcium and vitamin D was not studied, such
supplementation may be beneficial ferall-patients. If bone abnormalities are suspected
then appropriate consultation should be obtained.

Tenofovir Disoproxil Fumarate: In a 144-week trial of treatment-naive HIV-1 infected
adult subjects, decreases in BMD were seen at the lumbar spine and hip in both arms of
the trial. At Week 144, there was a significantly greater mean percentage decrease
from baseline in BMD at the lumbar spine in subjects receiving VIREAD + lamivudine +
efavirenz compared with subjects receiving stavudine + lamivudine + efavirenz.
Changes in BMD at the hip were similar between the two treatment groups. In both
groups, the majority of the reduction in BMD occurred in the first 24-48 weeks of the



trial and this reduction was sustained through 144 weeks. Twenty-eight percent of
VIREAD-treated subjects vs. 21% of the comparator subjects lost at least 5% of BMD at
the spine or 7% of BMD at the hip. Clinically relevant fractures (excluding fingers and
toes) were reported in 4 subjects in the VIREAD group and 6 subjects in the comparator
group. Tenofovir disoproxil fumarate was associated with significant increases in
biochemical markers of bone metabolism (serum bone-specific alkaline phosphatase,
serum osteocalcin, serum C-telopeptide, and urinary N-telopeptide), suggesting
increased bone turnover. Serum parathyroid hormone levels and 1,25 Vitamin D levels
were also higher in subjects receiving VIREAD.

In a clinical trial of HIV-1 infected pediatric subjects 12 years of age and older (Study
321), bone effects were similar to adult subjects. Under normal circumstances BMD
increases rapidly in this age group. In this trial, the mean rate of bone gain was less in
the VIREAD-treated group compared to the placebo group. Six VIREAD treated
subjects and one placebo treated subject had significant (greater than 4%) lumbar spine
BMD loss in 48 weeks. Among 28 subjects receiving 96 weeks of VIREAD, Z-scores
declined by -0.341 for lumbar spine and -0.458 for total body. Skeletal growth (height)
appeared to be unaffected. Markers of bone turnover in VIREAD-treated pediatric
subjects 12 years of age and older suggest increased bone turnover, consistent with the
effects observed in adults.

The effects of VIREAD-associated changes in BMD and biochemical markers on long-
term bone health and future fracture risk are unknown. For additional information,
please consult the VIREAD prescribing information.

Cases of osteomalacia (associated with proximal renal tubulopathy and which may
contribute to fractures) have been reported in association with the use of VIREAD [See
Adverse Reactions (6.2)].

5.6  Fat Redistribution

Redistribution/accumulation of body fat including central obesity, dorsocervical fat
enlargement (buffalo hump), peripheral wasting, facial wasting, breast enlargement, and
"cushingoid appearance" have been observed in HIV-1 infected patients receiving
antiretroviral therapy. The mechanism and long-term consequences of these events
are currently unknown. A causal relationship has not been established.

5.7 Immune Reconstitution Syndrome

Immune reconstitution syndrome has been reported in HIV-1 infected patients treated
with combination antiretroviral therapy, including TRUVADA. During the initial phase of
combination antiretroviral treatment, HIV-1 infected patients whose immune system
responds may develop an inflammatory response to indolent or residual opportunistic
infections [such as Mycobacterium avium infection, cytomegalovirus, Pneumocystis
jirovecii pneumonia (PCP), or tuberculosis], which may necessitate further evaluation
and treatment.

5.8 Early Virologic Failure

Clinical trials in HIV-1 infected subjects have demonstrated that certain regimens that
only contain three nucleoside reverse transcriptase inhibitors (NRTI) are generally less
effective than triple drug regimens containing two NRTIs in combination with either a

non-nucleoside reverse transcriptase inhibitor or a HIV-1 protease inhibitor. In
particular, early virological failure and high rates of resistance substitutions have been
reported. Triple nucleoside regimens should therefore be used with caution. Patients on
a therapy utilizing a triple nucleoside-only regimen should be carefully monitored and
considered for treatment modification.

5.9 Comprehensive Management to Reduce the Risk of Acquiring HIV-1

TRUVADA should only be used for pre-exposure prophylaxis as part of a
comprehensive prevention strategy including other prevention measures, because
TRUVADA is not always effective in preventing the acquisition of HIV-1 [See Clinical
Studies (14.2 and 14.3)].

= Uninfected individuals should be counseled to use condoms consistently and
correctly, know their HIV status and that of their partner(s), and get tested for
other sexually transmitted infections that can facilitate HIV-1 transmission (such
as syphilis and gonorrhea).

= Uninfected individuals should be informed about and be offered support:to help
reduce sexual risk behavior, and should be counseled to reduce the number of

sexual partners.

TRUVADA should only be used to reduce the risk of acquiring HIV-1 in individuals
confirmed to be HIV-negative.

= A negative HIV status should be confirmed prior to prescribing TRUVADA and
reqularly while the individual is taking TRUVADA.

= HIV-1 resistance mutations may emerge in individuals with undetected HIV-1
infection who are taking TRUVADA, because while TRUVADA has activity
against HIV-1, TRUVADA alone does not constitute a complete treatment
regimen for HIV-1 treatment [See Microbiology: Resistance (12.4)].

Uninfected individuals should be counseled to strictly adhere to their TRUVADA dosing
schedule. The effectiveness of TRUVADA in reducing the risk of acquiring HIV-1 is
strongly correlated with adherence and detectable drug blood levels [See Clinical
Studies (14.2 and 14.3)].

6 ADVERSE REACTIONS

The following adverse reactions are discussed in other sections of the labeling:

e Lactic Acidosis/Severe Hepatomegaly with Steatosis [See Boxed Warning, Warnings
and Precautions (5.1)].

e Severe Acute Exacerbations of hepatitis B [See Boxed Warning, Warnings and
Precautions (5.2)].

o New Onset or Worsening Renal Impairment [See Warnings and Precautions (5.3)].
e Decreases in Bone Mineral Density [See Warnings and Precautions (5.5)].
¢ Immune Reconstitution Syndrome [See Warnings and Precautions (5.7)].



6.1 Adverse Reactions from Clinical Trials Experience in HIV-1 Infected
Subjects

Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in practice.

Clinical Trials in Adult Subjects

The most common adverse reactions (incidence greater than or equal to 10%, any
severity) occurring in Study 934, an active-controlled clinical trial of efavirenz,
emtricitabine, and tenofovir disoproxil fumarate, include diarrhea, nausea, fatigue,
headache, dizziness, depression, insomnia, abnormal dreams, and rash. See also
Table 2 for the frequency of treatment-emergent adverse reactions (Grade 2—4)
occurring in greater than or equal to 5% of subjects treated with-efavirenz-emtricitabine;
and-tenofovirdiseproxi-fumaratein any treatment group in this trial.

Skin discoloration, manifested by hyperpigmentation on the palms and/or soles was
generally mild and asymptomatic. The mechanism and clinical significance are
unknown.

Study 934 - Treatment Emergent Adverse Reactions: In Study 934, 511 antiretroviral-
naive subjects received either VIREAD + EMTRIVA administered in combination with
efavirenz (N=257) or zidovudine/lamivudine administered in combination with efavirenz
(N=254). Adverse reactions observed in this trial were generally consistent with those
seen in other trials in treatment-experienced or treatment-naive subjects receiving
VIREAD and/or EMTRIVA (Table 2).

Table 2 Selected Treatment-Emergent Adverse-Reactions?® (Grades 2—-4) Reported in
>5% in Any Treatment Group in Study 934 (0-144 Weeks)

FTC + TDF + EFV® AZT/3TC + EFV
N=257 N=254

Gastrointestinal Disorder

Diarrhea 9% 5%

Nausea 9% %

Vomiting 2% 5%
General Disorders and Administration
Site Condition

Fatigue 9% 8%
Infections and Infestations

Sinusitis 8% 4%

Upper respiratory tract infections 8% 5%

Nasopharyngitis 5% 3%
Nervous System Disorders

Headache 6% 5%

Dizziness 8% 7%
Psychiatric Disorders

Depression 9% 7%

Insomnia 5% %
Skin and Subcutaneous Tissue
Disorders

Rash event® 7% 9%

a. Frequencies of adverse reactions are based on all treatment-emergent adverse events, regardless of relationship
to study drug.

b. From Weeks 96 to 144 of the trial, subjects received TRUVADA with efavirenz in place of VIREAD + EMTRIVA
with efavirenz.

c. Rash event includes rash, exfoliative rash, rash generalized, rash macular, rash maculo-papular, rash pruritic,
and rash vesicular.

Laboratory Abnormalities: Laboratory abnormalities observed in this trial were generally
consistent with those seen in other trials of VIREAD and/or EMTRIVA (Table 3).
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Table 3 Significant Laboratory Abnormalities Reported in 21% of Subjects in Any
Treatment Group in Study 934 (0-144 Weeks)
FTC + TDF + EFV? AZT/3TC + EFV
N=257 N=254
Any > Grade 3 Laboratory o o
Abnormality 30% 25%
Fasting Cholesterol (>240 mg/dL) 22% 24%
Creatine Kinase
(M: >990 U/L) 9% 7%
(F: >845 U/L)
Serum Amylase (>175 U/L) 8% 4%
Alkaline Phosphatase (>550 U/L) 1% 0%
AST
(M: >180 U/L) 3% 3%
(F: >170 U/L)
ALT
(M: >215 U/L) 2% 3%
(F: >170 U/L)
Hemoglobin (<8.0 mg/dL) 0% 4%
Hyperglycemia (>250 mg/dL) 2% 1%
Hematuria (>75 RBC/HPF) 3% 2%
Glycosuria (>3+) <1% 1%
Neutrophils (<750/mm®) 3% 5%
Fasting Triglycerides (>750 mg/dL) 4% 2%

a. From Weeks 96 to 144 of the trial, subjects received TRUVADA with efavirenz in place of VIREAD + EMTRIVA
with efavirenz.

In addition to the events described above for Study 934, other adverse reactions that
occurred in at least 5% of subjects receiving EMTRIVA or VIREAD with other
antiretroviral agents in clinical trials include anxiety, arthralgia, increased cough,
dyspepsia, fever, myalgia, pain, abdominal pain, back pain, paresthesia, peripheral
neuropathy (including peripheral neuritis and neuropathy), pneumonia, and rhinitis.

In addition to the laboratory abnormalities described above for Study 934, Grade 3/4
laboratory abnormalities of increased bilirubin (>2.5 x ULN), increased pancreatic
amylase (>2.0 x ULN), increased or decreased serum glucose (<40 or >250 mg/dL),
and increased serum lipase (>2.0 x ULN) occurred in up to 3% of subjects treated with
EMTRIVA or VIREAD with other antiretroviral agents in clinical trials.

Clinical Trials in Pediatric Subjects 12 Years of Age and Older

Emtricitabine: In addition to the adverse reactions reported in adults, anemia and
hyperpigmentation were observed in 7% and 32%, respectively, of pediatric subjects (3
months to less than 18 years of age) who received treatment with EMTRIVA in the
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larger of two open-label, uncontrolled pediatric trials (N=116). For additional information,
please consult the EMTRIVA prescribing information.

Tenofovir Disoproxil Fumarate: In a pediatric clinical trial conducted in subjects 12 to
less than 18 years of age, the adverse reactions observed in pediatric subjects who
received treatment with VIREAD were consistent with those observed in clinical trials of
VIREAD in adults [See Warnings and Precautions (5.5)].

6.2 Adverse Reactions from Clinical Trial Experience in Non-HIV Infected Adult
Subjects

No new adverse reactions to TRUVADA were identified from two randomized placebo-
controlled clinical trials (iPrEx, Partner’s PrEP) in which non-HIV infected adults
received TRUVADA for pre-exposure prophylaxis. Subjects were followed for a median
of 71 weeks and 87 weeks, respectively. The adverse reactions that occurred at 25% in
the TRUVADA arm in both iPrEx (N=1251) and Partner's PrEP trials (N=1579) trials
were blood phosphorus decreased, ALT increased and AST increased.

6.3  Postmarketing Experience

The following adverse reactions have been identified during postapproval use of
VIREAD. No additional adverse reactions have been identified during postapproval use
of EMTRIVA. Because postmarketing reactions are reported voluntarily from a
population of uncertain size, it is not always possible to reliably estimate their frequency
or establish a causal relationship to drug exposure.

Immune System Disorders
allergic reaction, including angioedema

Metabolism and Nutrition Disorders
lactic acidosis, hypokalemia, hypophosphatemia

Respiratory, Thoracic, and Mediastinal Disorders
dyspnea

Gastrointestinal Disorders
pancreatitis, increased amylase, abdominal pain

Hepatobiliary Disorders
hepatic steatosis, hepatitis, increased liver enzymes (most commonly AST, ALT gamma
GT)

Skin and Subcutaneous Tissue Disorders
rash

Musculoskeletal and Connective Tissue Disorders
rhabdomyolysis, osteomalacia (manifested as bone pain and which may contribute to
fractures), muscular weakness, myopathy

Renal and Urinary Disorders

acute renal failure, renal failure, acute tubular necrosis, Fanconi syndrome, proximal
renal tubulopathy, interstitial nephritis (including acute cases), nephrogenic diabetes
insipidus, renal insufficiency, increased creatinine, proteinuria, polyuria
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General Disorders and Administration Site Conditions
asthenia

The following adverse reactions, listed under the body system headings above, may
occur as a consequence of proximal renal tubulopathy: rhabdomyolysis, osteomalacia,
hypokalemia, muscular weakness, myopathy, hypophosphatemia.

7 DRUG INTERACTIONS

No drug interaction trials have been conducted using TRUVADA tablets. Drug
interaction trials have been conducted with emtricitabine and tenofovir disoproxil
fumarate, the components of TRUVADA. This section describes clinically relevant drug
interactions observed with emtricitabine and tenofovir disoproxil fumarate [See Clinical
Pharmacology (12.3)].

7.1 Didanosine

Coadministration of TRUVADA and didanosine should be undertaken with caution and
patients receiving this combination should be monitored closely for didanosine-
associated adverse reactions. Didanosine should be discontinued in patients who
develop didanosine-associated adverse reactions.

When tenofovir disoproxil fumarate was administered with didanosine the Cax and AUC
of didanosine administered as either the buffered or enteric-coated formulation
increased significantly [See Clinical Pharmacology (12.3)]. The mechanism of this
interaction is unknown. Higher didanosine concentrations could potentiate didanosine-
associated adverse reactions, including pancreatitis, and neuropathy. Suppression of
CD4" cell counts has been observed in patients receiving tenofovir DF with didanosine
400 mg daily.

In patients weighing greater than 60 kg, the didanosine dose should be reduced to

250 mg when it is coadministered with TRUVADA. Data are not available to
recommend a dose adjustment of didanosine for adult or pediatric patients weighing
less than 60 kg. When coadministered, TRUVADA and Videx EC may be taken under
fasted conditions or with a light meal (less than 400 kcal, 20% fat). Coadministration of
didanosine buffered tablet formulation with TRUVADA should be under fasted
conditions.

7.2  Atazanavir

Atazanavir has been shown to increase tenofovir concentrations [See Clinical
Pharmacology (12.3)]. The mechanism of this interaction is unknown. Patients
receiving atazanavir and TRUVADA should be monitored for TRUVADA-associated
adverse reactions. TRUVADA should be discontinued in patients who develop
TRUVADA-associated adverse reactions.

Tenofovir decreases the AUC and Cp,in Of atazanavir [See Clinical Pharmacology
(12.3)]. When coadministered with TRUVADA, it is recommended that atazanavir
300 mg is given with ritonavir 100 mg. Atazanavir without ritonavir should not be
coadministered with TRUVADA.
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7.3 Lopinavir/Ritonavir

Lopinavir/ritonavir has been shown to increase tenofovir concentrations [See Clinical
Pharmacology (12.3)]. The mechanism of this interaction is unknown. Patients
receiving lopinavir/ritonavir and TRUVADA should be monitored for TRUVADA-
associated adverse reactions. TRUVADA should be discontinued in patients who
develop TRUVADA-associated adverse reactions.

7.4  Drugs Affecting Renal Function

Emtricitabine and tenofovir are primarily excreted by the kidneys by a combination of
glomerular filtration and active tubular secretion [See Clinical Pharmacology (12.3)]. No
drug-drug interactions due to competition for renal excretion have been observed;
however, coadministration of TRUVADA with drugs that are eliminated by active tubular
secretion may increase concentrations of emtricitabine, tenofovir, and/or the
coadministered drug. Some examples include, but are not limited to acyclovir, adefovir
dipivoxil, cidofovir, ganciclovir, valacyclovir, and valganciclovir. Drugs that decrease
renal function may increase concentrations of emtricitabine and/or tenofovir.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Pregnancy Category B

Emtricitabine:

The incidence of fetal variations and malformations was not increased in embryofetal
toxicity studies performed with emtricitabine in mice at exposures (AUC) approximately
60-fold higher and in rabbits at approximately 120-fold higher than human exposures at
the recommended daily dose.

Tenofovir Disoproxil Fumarate:

Reproduction studies have been performed in rats and rabbits at doses up to 14 and
19 times the human dose based on body surface area comparisons and revealed no
evidence of impaired fertility or harm to the fetus due to tenofovir.

There are, however, no adequate and well-controlled trials in pregnant women.
Because animal reproduction studies are not always predictive of human response,
TRUVADA should be used during pregnancy only if clearly needed.

TRUVADA should not be used to reduce the risk of acquiring HIV-1 in women who are
pregnant. If an uninfected individual becomes pregnant while taking TRUVADA for pre-
exposure prophylaxis, TRUVADA should be discontinued.

Antiretroviral Pregnancy Registry: To monitor fetal outcomes of pregnant women
exposed to TRUVADA, an Antiretroviral Pregnancy Registry has been established.
Healthcare providers are encouraged to register patients by calling 1-800-258-4263.

8.3  Nursing Mothers

Nursing Mothers: The Centers for Disease Control and Prevention recommend
that HIV-1 infected mothers not breast-feed their infants to avoid risking postnatal
transmission of HIV-1.
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unknown, mothers should be instructed not to breast-feed if they are receiving
TRUVADA-, whether they are taking TRUVADA for treatment or to reduce the risk of

acquiring HIV-1.
Emtricitabine

Samples of breast milk obtained from five HIV-1 infected mothers show that
emtricitabine is secreted in human milk at estimated neonatal concentrations 3 to 12
times higher than the emtricitabine ICso but 3 to 12 times lower than the Cnin achieved
from oral administration of emtricitabine. Breastfeeding infants whose mothers are being
treated with emtricitabine may be at risk for developing viral resistance to emtricitabine.
Other emtricitabine-associated risks, including the risk of viral resistance to
emtricitabine, in infants breastfed by mothers being treated with emtricitabine are
unknown.

Tenofovir Disoproxil Fumarate

In animal studies it has been shown that tenofovir is secreted into milk. In humans,
samples of breast milk obtained from five HIV-1 infected mothers show that tenofovir is
secreted in human milk at low levels (estimated neonatal concentrations 128 to 266
times lower than the tenofovir 1Cso). Tenofovir-associated risks, including the risk of viral
resistance to tenofovir, in infants breastfed by mothers being treated with tenofovir
disoproxil fumarate are unknown.

8.4  Pediatric Use

Truvada should only be administered to HIV-1 infected pediatric patients 12 years of
age and older with body weight greater than or equal to 35 kg (greater than or equal to
77 Ib) because it is a fixed-dose combination tablet containing a component, VIREAD,
for which safety and efficacy have not been established in pediatric patients less than
12 years of age or weighing less than 35 kg (less than 77 Ib) [See Warnings and
Precautions (5.5), Adverse Reactions (6.1) and Clinical Pharmacology (12.3)].

8.5  Geriatric Use

Clinical trials of EMTRIVA or VIREAD did not include sufficient numbers of subjects
aged 65 and over to determine whether they respond differently from younger subjects.
In general, dose selection for the elderly patients should be cautious, keeping in mind
the greater frequency of decreased hepatic, renal, or cardiac function, and of
concomitant disease or other drug therapy.

8.6  Patients with Impaired Renal Function

It is recommended that the dosing interval for TRUVADA be modified in patients with
creatinine clearance 30—49 mL/min. TRUVADA should not be used in patients with
creatinine clearance below 30 mL/min and in patients with end-stage renal disease
requiring dialysis [See Dosage and Administration (2.2)].
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10 OVERDOSAGE

If overdose occurs the patient must be monitored for evidence of toxicity, and standard
supportive treatment applied as necessary.

Emtricitabine: Limited clinical experience is available at doses higher than the
therapeutic dose of EMTRIVA. In one clinical pharmacology trialstrial single doses of
emtricitabine 1200 mg were administered to 11 subjects. No severe adverse reactions
were reported.

Hemodialysis treatment removes approximately 30% of the emtricitabine dose over a
3-hour dialysis period starting within 1.5 hours of emtricitabine dosing (blood flow rate of
400 mL/min and a dialysate flow rate of 600 mL/min). It is not known whether
emtricitabine can be removed by peritoneal dialysis.

Tenofovir Disoproxil Fumarate: Limited clinical experience at doses higher than the
therapeutic dose of VIREAD 300 mg is available. In one trial, 600 mg tenofovir
disoproxil fumarate was administered to 8 subjects orally for 28 days, and no severe
adverse reactions were reported. The effects of higher doses are not known.

Tenofovir is efficiently removed by hemodialysis with an extraction coefficient of
approximately 54%. Following a single 300 mg dose of VIREAD, a four-hour
hemodialysis session removed approximately 10% of the administered tenofovir dose.

11 DESCRIPTION

TRUVADA tablets are fixed dose combination tablets containing emtricitabine and
tenofovir disoproxil fumarate. EMTRIVA is the brand name for emtricitabine, a synthetic
nucleoside analog of cytidine. Tenofovir disoproxil fumarate (tenofovir DF) is converted
in vivo to tenofovir, an acyclic nucleoside phosphonate (nucleotide) analog of adenosine
5-monophosphate. Both emtricitabine and tenofovir exhibit inhibitory activity against
HIV-1 reverse transcriptase.

Emtricitabine: The chemical name of emtricitabine is 5-fluoro-1-(2R,5S)-[2-
(hydroxymethyl)-1,3-oxathiolan-5-yl]cytosine. Emtricitabine is the (-) enantiomer of a
thio analog of cytidine, which differs from other cytidine analogs in that it has a fluorine
in the 5-position.

It has a molecular formula of CgH;0FN3O3S and a molecular weight of 247.24. It has the
following structural formula:

HZNJ/;N/ o

N O

FN \QY\OH
s

Emtricitabine is a white to off-white crystalline powder with a solubility of approximately
112 mg/mL in water at 25 °C. The partition coefficient (log p) for emtricitabine is -0.43
and the pKa is 2.65.

Tenofovir Disoproxil Fumarate: Tenofovir disoproxil fumarate is a fumaric acid salt of
the bis-isopropoxycarbonyloxymethyl ester derivative of tenofovir. The chemical name
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of tenofovir disoproxil fumarate is 9-[(R)-2 [[bis[[(isopropoxycarbonyl)oxy]-
methoxy]phosphinyljmethoxy]propyl]ladenine fumarate (1:1). It has a molecular formula
of C19H30Ns040P ¢ C4H404 and a molecular weight of 635.52. It has the following
structural formula:

NH,
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Tenofovir disoproxil fumarate is a white to off-white crystalline powder with a solubility of
13.4 mg/mL in water at 25 °C. The partition coefficient (log p) for tenofovir disoproxil is
1.25 and the pKa is 3.75. All dosages are expressed in terms of tenofovir disoproxil
fumarate except where otherwise noted.

TRUVADA tablets are for oral administration. Each film-coated tablet contains 200 mg
of emtricitabine and 300 mg of tenofovir disoproxil fumarate, (which is equivalent to
245 mg of tenofovir disoproxil), as active ingredients. The tablets also include the
following inactive ingredients: croscarmellose sodium, lactose monohydrate,
magnesium stearate, microcrystalline cellulose, and pregelatinized starch (gluten free).
The tablets are coated with Opadry Il Blue Y-30-10701, which contains FD&C Blue #2
aluminum lake, hydroxypropyl methylcellulose 2910, lactose monohydrate, titanium
dioxide, and triacetin.

12 CLINICAL PHARMACOLOGY

For additional information on Mechanism of Action, Antiviral Activity, Resistance and
Cross Resistance, please consult the EMTRIVA and VIREAD prescribing information.

12.1 Mechanism of Action

TRUVADA is a fixed-dose combination of antiviral drugs emtricitabine and tenofovir
disoproxil fumarate. [See Clinical Pharmacology (12.4)].

12.3 Pharmacokinetics

TRUVADA: One TRUVADA tablet was bioequivalent to one EMTRIVA capsule
(200 mg) plus one VIREAD tablet (300 mg) following single-dose administration to
fasting healthy subjects (N=39).

Emtricitabine: The pharmacokinetic properties of emtricitabine are summarized in
Table 4. Following oral administration of EMTRIVA, emtricitabine is rapidly absorbed
with peak plasma concentrations occurring at 1-2 hours post-dose. Less than 4% of
emtricitabine binds to human plasma proteins in vitro and the binding is independent of
concentration over the range of 0.02—200 pg/mL. Following administration of
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radiolabelled emtricitabine, approximately 86% is recovered in the urine and 13% is
recovered as metabolites. The metabolites of emtricitabine include 3'-sulfoxide
diastereomers and their glucuronic acid conjugate. Emtricitabine is eliminated by a
combination of glomerular filtration and active tubular secretion. Following a single oral
dose of EMTRIVA, the plasma emtricitabine half-life is approximately 10 hours.

Tenofovir Disoproxil Fumarate: The pharmacokinetic properties of tenofovir disoproxil
fumarate are summarized in Table 4. Following oral administration of VIREAD,
maximum tenofovir serum concentrations are achieved in 1.0 £ 0.4 hour. Less than
0.7% of tenofovir binds to human plasma proteins in vitro and the binding is
independent of concentration over the range of 0.01-25 ug/mL. Approximately 70—-80%
of the intravenous dose of tenofovir is recovered as unchanged drug in the urine.
Tenofovir is eliminated by a combination of glomerular filtration and active tubular
secretion. Following a single oral dose of VIREAD, the terminal elimination half-life of
tenofovir is approximately 17 hours.

Table 4 Single Dose Pharmacokinetic Parameters for Emtricitabine and Tenofovir
in Adults?

Emtricitabine Tenofovir
Fasted Oral Bioavailabilityb (%) 92 (83.1-106.4) 25 (NC-45.0)
Plasma Terminal Elimination Half-Life” (hr) 10 (7.4-18.0) 17 (12.0-25.7)
Crax” (Hg/mL) 1.8+0.72" 0.30 +0.09
AUC? (pg-hr/mL) 10.0 +3.12° 2.29+0.69
CL/F® (mL/min) 302+94 1043 £115
CLyena” (ML/min) 213 +89 243 +33

a. NC = Not calculated
b. Median (range)

c. Mean (+ SD)

d. Data presented as steady state values.

Effects of Food on Oral Absorption

TRUVADA may be administered with or without food. Administration of TRUVADA
following a high fat meal (784 kcal; 49 grams of fat) or a light meal (373 kcal; 8 grams of
fat) delayed the time of tenofovir Cmax by approximately 0.75 hour. The mean increases
in tenofovir AUC and Cnax Were approximately 35% and 15%, respectively, when
administered with a high fat or light meal, compared to administration in the fasted state.
In previous safety and efficacy trials, VIREAD (tenofovir) was taken under fed
conditions. Emtricitabine systemic exposures (AUC and Cnax) Were unaffected when
TRUVADA was administered with either a high fat or a light meal.

Special Populations
Race

Emtricitabine: No pharmacokinetic differences due to race have been identified
following the administration of EMTRIVA.
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Tenofovir Disoproxil Fumarate: There were insufficient numbers from racial and ethnic
groups other than Caucasian to adequately determine potential pharmacokinetic
differences among these populations following the administration of VIREAD.

Gender

Emtricitabine and Tenofovir Disoproxil Fumarate: Emtricitabine and tenofovir
pharmacokinetics are similar in male and female subjects.

Pediatric Patients

TRUVADA should not be administered to pediatric patients less than 12 years of age or
weighing less than 35 kg (less than 77 Ib).

Emtricitabine: The pharmacokinetics of emtricitabine at steady state were determined in
27 HIV-1-infected pediatric subjects 13 to 17 years of age receiving a daily dose of 6
mg/kg up to a maximum dose of 240 mg oral solution or a 200 mg capsule; 26 of 27
subjects in this age group received the 200 mg EMTRIVA capsule. Mean (+ SD) Cnax
and AUC were 2.7 + 0.9 yg/mL and 12.6 + 5.4 pugehr/mL, respectively. Exposures
achieved in pediatric subjects 12 to less than 18 years of age were similar to those
achieved in adults receiving a once daily dose of 200 mg.

Tenofovir Disoproxil Fumarate: Steady-state pharmacokinetics of tenofovir were
evaluated in 8 HIV-1 infected pediatric subjects (12 to less than 18 years). Mean (+ SD)
Cmax and AUC,, are 0.38 + 0.13 pg/mL and 3.39 + 1.22 ugehr/mL, respectively.
Tenofovir exposure achieved in these pediatric subjects receiving oral daily doses of
VIREAD 300 mg was similar to exposures achieved in adults receiving once-daily doses
of VIREAD 300 mg.

Geriatric Patients

Pharmacokinetics of emtricitabine and tenofovir have not been fully evaluated in the
elderly (65 years of age and older).

Patients with Impaired Renal Function

The pharmacokinetics of emtricitabine and tenofovir are altered in subjects with renal
impairment [See Warnings and Precautions (5.3)]. In adult subjects with creatinine
clearance below 50 mL/min, Cmax, and AUC,., of emtricitabine and tenofovir were
increased. It is recommended that the dosing interval for TRUVADA be modified in
patients with creatinine clearance 30—49 mL/min. TRUVADA should not be used in
patients with creatinine clearance below 30 mL/min and in patients with end-stage renal
disease requiring dialysis [See Dosage and Administration (2.2)].

Patients with Hepatic Impairment

The pharmacokinetics of tenofovir following a 300 mg dose of VIREAD have been
studied in non-HIV infected subjects with moderate to severe hepatic impairment.
There were no substantial alterations in tenofovir pharmacokinetics in subjects with
hepatic impairment compared with unimpaired subjects. The pharmacokinetics of
TRUVADA or emtricitabine have not been studied in subjects with hepatic impairment;
however, emtricitabine is not significantly metabolized by liver enzymes, so the impact
of liver impairment should be limited.
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Assessment of Drug Interactions

The steady state pharmacokinetics of emtricitabine and tenofovir were unaffected when
emtricitabine and tenofovir disoproxil fumarate were administered together versus each
agent dosed alone.

In vitro studies and clinical pharmacokinetic drug-drug interaction trials have shown that
the potential for CYP mediated interactions involving emtricitabine and tenofovir with
other medicinal products is low.

No clinically significant drug interactions have been observed between emtricitabine and
famciclovir, indinavir, stavudine, tenofovir disoproxil fumarate, and zidovudine (see
Tables 5 and 6). Similarly, no clinically significant drug interactions have been observed
between tenofovir disoproxil fumarate and abacavir, efavirenz, emtricitabine, entecawvir,
indinavir, lamivudine, lopinavir/ritonavir, methadone, nelfinavir, oral contraceptives,
ribavirin, saquinavir/ritonavir, and tacrolimus in trials conducted in healthy volunteers
(see Tables 7 and 8).

20



Table 5

Drug Interactions: Changes in Pharmacokinetic Parameters for

Emtricitabine in the Presence of the Coadministered Drug?

% Change of Emtricitabine

Coadministered Coa(ljjr%isrfistfered Emtricitabine | Pharmac%kinetic
Drug Dose (mg) Parameters” (90% CI)
Drug (mg)
Chnax AUC Chin
) 300 once daily | 200 once daily 120
Tenfovir DF x 7 days x 7 days o < < (T 12to T 29)
. ' 300 twice daily | 200 once daily
Zidovudine « 7 days « 7 days 27 =3 < =3
Indinavir 800 x 1 200 x 1 12 P P= NA
Famciclovir 500 x 1 200 x 1 12 & & NA
Stavudine 40 x 1 200 x 1 6 & = NA

a. Allinteraction trials conducted in healthy volunteers.

b. T =lIncrease; | = Decrease; < = No Effect; NA = Not Applicable

Table 6

Coadministered Drug in the Presence of Emtricitabine?®

Drug Interactions: Changes in Pharmacokinetic Parameters for

% Change of Coadministered

Coadministered Coac?r?\isr?is:ered Emtricitabine | Drug Pharmacokinetic
Drug Drug (mg) Dose (mg) Parameters” (90% CI)
Crnax AUC Crmin
. 300 once daily | 200 once daily
Tenofovir DF « 7 days « 7 days 17 & & &
) i 300 twice daily | 200 once daily T17 T13
Zidovudine x 7 days x 7 days 21 (Toto138) | (15107 20) <
Indinavir 800 x 1 200 x 1 12 & & NA
Famciclovir 500 x 1 200 x 1 12 =3 < NA
Stavudine 40 x 1 200 x 1 6 & & NA

a. Allinteraction trials conducted in healthy volunteers.

b. T =Increase; | = Decrease; < = No Effect; NA = Not Applicable
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Table 7 Drug Interactions: Changes in Pharmacokinetic Parameters for Tenofovir®
in the Presence of the Coadministered Drug
% Change of Tenofovir Pr'ljarmacokinetic
Coadministered Coar?r%?r?i;)tfered N Parameters
0,
Drug Drug (mg) (90% CI)
Crnax AUC Chin
Abacavir 300 once 8 = = NC
Atazanavi® 400 once daily 13 T14 124 122
x 14 days (T18t0120) | (T121to128) | (T15t0 1 30)
Didanosine
(enteric-coated) 400 once 25 < < <
Didanosine 250 or 400 once 14 -
(buffered) daily x 7 days < <
. 600 once daily
Efavirenz x 14 days 29 = & =
Emtricitabine 200 once daily 17 =3 & =
x 7 days
h 1 mg once daily x o
Entecavir 10 days 28 & &
Indinavir 800 three times 13 114
daily x 7 days ({3to133) < <
—_— 150 twice daily
Lamivudine « 7 days 15 = & =4
Lopinavir/ 400/100 twice 2 = T32 T51
Ritonavir daily x 14 days (T25t0138) | (137t0766)
Nelfinavir 1250"tice daily 29 = < =
x 14 days
Saquinavir/ 1000/100 twice . 123
Ritonavir daily x 14 days < < (T 16 to T 30)
) 0.05 mg/kg twice T13
Tacrolimus daily x 7 days 21 M 1t0127) =3 o

a. Subjects received VIREAD 300 mg once daily.
b. Increase = T; Decrease = {; No Effect = «<>; NC = Not Calculated
c. Reyataz Prescribing Information
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Table 8

Coadministered Drug in the Presence of Tenofovir

Drug Interactions: Changes in Pharmacokinetic Parameters for

% Change of Coadministered Drug

ini Dose of Pharmacokinetic Parameters?®
Coadministered Coadministered N (90% CI
Drug 6 Cl)
Drug (mg)
Cnax AUC Chin
) 112
Abacavir 300 once 8 (1101 26) = NA
Atazanavit® 400 once daily 24 l21 125 lao
x 14 days (270l 14) | 30t0d19) | (48tol 32)
Atazanavir/Ritonavir
) . 128 1 25° {23°
Atazanavir® 300/100 once daily | 10
« 42 days (¢ 50to T 5) (L 42t0 3) (L 46to T 10)
Efavirenz 600 once daily 30 & & &
x 14 days
N 200 once daily 120
Emtricitabine « 7 days 17 & & (12101 29)
L 800 three times daily l11
Indinavir x 7 days - ({30t0T12) = <
) 1 mg once daily x 10 T13
Entecavir days 28 — (1110 1 15) =4
- 150 twice daily 24
Lamivudine %7 days 15 (34104 12) = &
o Lopinavir/Ritonavir
L . g
clJplnavl|r 400/100 twice daily | 24 < < <
Ritonavir x 14 days R
d 40-110 once daily
Methadone « 14 days® 13 = & &
Nelfinavir 1250 twice daily 29 P= P= P
M8 metabolite x 14 days - - o
Ethinyl Estradiol/
Oral Norgestimate 20
Contraceptives’ (Ortho-Tricyclen) < < <
Once daily x 7 days
Ribavirin 600 once 22 P P NA
Saquinavir 122 1 29¢ 1 47°
Saquinavir/Ritonavir (T 6to T41) (T12t0148) | (T23t07176)
1000/100 twice daily | 32
Ritonavir x 14 days PN PN 123
(T3to146)
Tacrolimus 0.05 mgrkg twice 21 & & &

daily x 7 days
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a. Increase = T; Decrease = ; No Effect = <>; NA = Not Applicable
b. Reyataz Prescribing Information

c. InHIV-infected subjects, addition of tenofovir DF to atazanavir 300 mg plus ritonavir 100 mg, resulted in AUC
and Cmin values of atazanavir that were 2.3 and 4-fold higher than the respective values observed for atazanavir
400 mg when given alone.

d. R-(active), S- and total methadone exposures were equivalent when dosed alone or with VIREAD.

e. Individual subjects were maintained on their stable methadone dose. No pharmacodynamic alterations (opiate
toxicity or withdrawal signs or symptoms) were reported.

f.  Ethinyl estradiol and 17-deacetyl norgestimate (pharmacologically active metabolite) exposures were equivalent
when dosed alone or with VIREAD.

g. Increases in AUC and Cnin are not expected to be clinically relevant; hence no dose adjustments are required
when tenofovir DF and ritonavir-boosted saquinavir are coadministered.

Following multiple dosing to HIV-negative subjects receiving either chronic methadone

maintenance therapy or oral contraceptives, or single doses of ribavirin, steady state

tenofovir pharmacokinetics were similar to those observed in previous trials, indicating

lack of clinically significant drug interactions between these agents and VIREAD.

Coadministration of tenofovir disoproxil fumarate with didanosine results in changes in
the pharmacokinetics of didanosine that may be of clinical significance. Table 9
summarizes the effects of tenofovir disoproxil fumarate on the pharmacokinetics of
didanosine. Concomitant dosing of tenofovir disoproxil fumarate with didanosine
buffered tablets or enteric-coated capsules significantly increases the Cnax and AUC of
didanosine. When didanosine 250 mg enteric-coated capsules were administered with
tenofovir disoproxil fumarate, systemic exposures of didanosine were similar to those
seen with the 400 mg enteric-coated capsules alone under fasted conditions. The
mechanism of this interaction is unknown. gge Drug Interactions (7.1) regarding use of
didanosine with VIREAD.
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Table 9 Drug Interactions: Pharmacokinetic Parameters for Didanosine in the
Presence of VIREAD

Didanosine® Dose % Difference (90% ClI) vs. Didanosine
VIREAD Method of 400 mg Alone, Fasted
gg?n){mgr;?ozfa Administration® N g
Crax AUC
Buffered tablets
400 once daily® x 7 Fasted 1 hour after 14 128 144
days didanosine (T11to T 48) (T 31to T 59)
Enteric coated capsules
With food, 2 hours 148 148
400 once, fasted after didanosine 21 (125101 76) (*31t07 67)
) Simultaneously with 164 160
400 once, with food | 42 osine 26 (T41t0 1 89) (T 4410 T 79)
With food, 2 hours 410
250 once, fasted after didanosine 28 (22t0173) <
Simultaneously with T14
250 once, fasted didanosine 28 < (0to 1 31)
) Simultaneously with 129 11
250 once, with food | o nosine 28 ({39t0 18) {23012

a. Administration with food was with a light meal (~373 kcal, 20% fat).
b. Increase = T; Decrease = {; No Effect = <
c. Includes 4 subjects weighing <60 kg receiving ddl 250 mg.

12.4 Microbiology
Mechanism of Action

Emtricitabine: Emtricitabine, a synthetic nucleoside analog of cytidine, is
phosphorylated by cellular enzymes to form emtricitabine 5'-triphosphate. Emtricitabine
5'-triphosphate inhibits the activity of the HIV-1 reverse transcriptase (RT) by competing
with the natural substrate deoxycytidine 5'-triphosphate and by being incorporated into
nascent viral DNA which results in chain termination. Emtricitabine 5'-triphosphate is a
weak inhibitor of mammalian DNA polymerase a, B, € and mitochondrial DNA
polymerase 7.

Tenofovir Disoproxil Fumarate: Tenofovir disoproxil fumarate is an acyclic nucleoside
phosphonate diester analog of adenosine monophosphate. Tenofovir disoproxil
fumarate requires initial diester hydrolysis for conversion to tenofovir and subsequent
phosphorylations by cellular enzymes to form tenofovir diphosphate. Tenofovir
diphosphate inhibits the activity of HIV-1 RT by competing with the natural substrate
deoxyadenosine 5'-triphosphate and, after incorporation into DNA, by DNA chain
termination. Tenofovir diphosphate is a weak inhibitor of mammalian DNA polymerases
o, B, and mitochondrial DNA polymerase y.
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Antiviral Activity

Emtricitabine and Tenofovir Disoproxil Fumarate: In combination studies evaluating the
cell culture antiviral activity of emtricitabine and tenofovir together, synergistic antiviral
effects were observed.

Emtricitabine: The antiviral activity of emtricitabine against laboratory and clinical
isolates of HIV-1 was assessed in lymphoblastoid cell lines, the MAGI-CCRS cell line,
and peripheral blood mononuclear cells. The 50% effective concentration (ECso) values
for emtricitabine were in the range of 0.0013-0.64 uM (0.0003-0.158 pg/mL). In drug
combination studies of emtricitabine with nucleoside reverse transcriptase inhibitors
(abacavir, lamivudine, stavudine, zalcitabine, zidovudine), non-nucleoside reverse
transcriptase inhibitors (delavirdine, efavirenz, nevirapine), and protease inhibitors
(amprenavir, nelfinavir, ritonavir, saquinavir), additive to synergistic effects were
observed. Emtricitabine displayed antiviral activity in cell culture against HIV-1 clades
A, B, C, D, E, F, and G (ECsg values ranged from 0.007—0.075 uM) and showed strain
specific activity against HIV-2 (ECso values ranged from 0.007-1.5 uM).

Tenofovir Disoproxil Fumarate: The antiviral activity of tenofovir against laboratory and
clinical isolates of HIV-1 was assessed in lymphoblastoid cell lines, primary
monocyte/macrophage cells and peripheral blood lymphocytes. The ECs values for
tenofovir were in the range of 0.04-8.5 uM. In drug combination studies of tenofovir
with nucleoside reverse transcriptase inhibitors (abacavir, didanosine, lamivudine,
stavudine, zalcitabine, zidovudine), non-nucleoside reverse transcriptase inhibitors
(delavirdine, efavirenz, nevirapine), and protease inhibitors (amprenavir, indinavir,
nelfinavir, ritonavir, saquinavir), additive to synergistic effects were observed. Tenofovir
displayed antiviral activity in cell culture against HIV-1 clades A, B, C, D, E, F, Gand O
(ECs values ranged from 0.5-2.2 uM) and showed strain specific activity against HIV-2
(ECso values ranged from 1.6 uM to 5.5 uM).

Prophylactic Activity

Tenofovir Disoproxil Fumarate: The prophylactic activity of tenofovir disoproxil fumarate
(TDF) was evaluated by administering a subcutaneous dose of tenofovir at 300 mg/kg
once daily for 4 weeks to SIV infected monkeys. Dosing was initiated either 48 hours
before or 4 or 24 hours after intravenous SHIV inoculation. Animals were monitored for
up to 56 weeks. All untreated control animals became infected while all treated animals
remained uninfected. In a separate study using low doses of tenofovir disoproxil
fumarate 12 newborn macaques were inoculated orally with a virulent stock of
SlVmac251 for 5 days. TDF at 10 mg/kg was orally administered for 7 days, starting
from 1 day before to 1 day after the 5 days of inoculation. Five of six animals had no
detectable viremia and were reinoculated at 4 weeks of age with oral SIV for 5 days and
orally administered 10 mg/kg of TDF for 7 days. Three of the five animals remained
uninfected.

Emtricitabine and Tenofovir Disoproxil Fumarate: The prophylactic activity of the
combination of daily oral emtricitabine (FTC) and TDF at doses of 20 and 22 mg/kg/day,
respectively was evaluated in a controlled study of macaques inoculated weekly for 14
weeks with SHIV applied to the rectal surface. Of the 18 control animals, all became
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infected (median = 2 rectal exposures). In contrast 4 of the 6 animals treated daily with
oral FTC and TDF remained uninfected and the two infections that did occur were
significantly delayed. Additional monkeys were treated subcutaneously with 20 ma/kg
FTC and 22 ma/kg tenofovir 2 hours before and 24 hours after each weekly rectal
challenge. All 6 animals treated subcutaneously with emtricitabine/tenofovir remained
fully protected from infection.

Resistance

Emtricitabine and Tenofovir Disoproxil Fumarate: HIV-1 isolates with reduced
susceptibility to the combination of emtricitabine and tenofovir have been selected in
cell culture. Genotypic analysis of these isolates identified the M184V/I and/or K65R
amino acid substitutions in the viral RT.

In a clinical trial of treatment-naive subjects [Study 934, see Clinical Studies (14.1)],
resistance analysis was performed on HIV-1 isolates from all confirmed virologic failure
subjects with greater than 400 copies/mL of HIV-1 RNA at Week 144 or early
discontinuation. Development of efavirenz resistance-associated substitutions occurred
most frequently and was similar between the treatment arms. The M184V amino acid
substitution, associated with resistance to EMTRIVA and lamivudine, was observed in
2/19 analyzed subjects isolates in the EMTRIVA + VIREAD group and in 10/29
analyzed subjects isolates in the zidovudine/lamivudine group. Through 144 weeks of
Study 934, no subjects have developed a detectable K65R substitution in their HIV-1 as
analyzed through standard genotypic analysis.

Emtricitabine: Emtricitabine-resistant isolates of HIV-1 have been selected in cell
culture and in vivo. Genotypic analysis of these isolates showed that the reduced
susceptibility to emtricitabine was associated with a substitution in the HIV-1 RT gene at
codon 184 which resulted in an amino acid substitution of methionine by valine or
isoleucine (M184V/I).

Tenofovir Disoproxil Fumarate: HIV-1 isolates with reduced susceptibility to tenofovir
have been selected in cell culture. These viruses expressed a K65R substitution in RT
and showed a 2-4 fold reduction in susceptibility to tenofovir.

In treatment-naive subjects, isolates from 8/47 (17%) analyzed subjects developed the
K65R substitution in the VIREAD arm through 144 weeks; 7 occurred in the first

48 weeks of treatment and 1 at Week 96. In treatment-experienced subjects, 14/304
(5%) isolates from subjects failing VIREAD through Week 96 showed greater than 1.4
fold (median 2.7) reduced susceptibility to tenofovir. Genotypic analysis of the resistant
isolates showed a substitution in the HIV-1 RT gene resulting in the K65R amino acid
substitution.

iPrEx Study: In a clinical study of HIV-seronegative subjects [iPrEx Study, see Clinical
Studies (14.2)], ho amino acid substitutions associated with resistance to emtricitabine
or tenofovir were detected at the time of seroconversion among 36 subjects in the
TRUVADA group and 64 subjects in the placebo group who became infected with HIV-1
during the trial. Ten subjects were observed to be HIV-1 infected at time of enrollment.
The M184V/I substitutions associated with resistance to emtricitabine were observed in
3 of the 10 subjects (2 of 2 in the TRUVADA group and 1 of 8 in the placebo group).
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One of the two subjects in the TRUVADA group harbored wild type virus at enrollment

and developed the M184V substitution 4 weeks after enroliment. The other subject had
indeterminate resistance at enrollment but was found to have the M184I substitution 4

weeks after enrollment.

Partners PrEP Study: Of a total of 82 seroconversions that occurred following
randomization in the VIREAD and TRUVADA study arms, no subjects developed HIV-1
with K65R or M184V1 mutations. Following enrollment, 4 subjects (2 on VIREAD arm,
1 on TRUVADA arm, 1 on placebo arm) had virus with K103N_ or V106A mutations,
conferring high-level resistance to NNRTIs.

Cross Resistance

Emtricitabine and Tenofovir Disoproxil Fumarate: Cross-resistance among certain
nucleoside reverse transcriptase inhibitors (NRTIs) has been recognized. The M184V/I
and/or K65R substitutions selected in cell culture by the combination of emtricitabine
and tenofovir are also observed in some HIV-1 isolates from subjects failing treatment
with tenofovir in combination with either lamivudine or emtricitabine, and either abacavir
or didanosine. Therefore, cross-resistance among these drugs may occur in patients
whose virus harbors either or both of these amino acid substitutions.

Emtricitabine: Emtricitabine-resistant isolates (M184V/l) were cross-resistant to
lamivudine and zalcitabine but retained susceptibility in cell culture to didanosine,
stavudine, tenofovir, zidovudine, and NNRTIs (delavirdine, efavirenz, and nevirapine).
HIV-1 isolates containing the K65R substitution, selected in vivo by abacavir,
didanosine, tenofovir, and zalcitabine, demonstrated reduced susceptibility to inhibition
by emtricitabine. Viruses harboring substitutions conferring reduced susceptibility to
stavudine and zidovudine (M41L, D67N, K70R, L210W, T215Y/F, K219Q/E), or
didanosine (L74V) remained sensitive to emtricitabine. HIV-1 containing the K103N
substitution associated with resistance to NNRTIs was susceptible to emtricitabine.

Tenofovir Disoproxil Fumarate: HIV-1 isolates from subjects (N=20) whose HIV-1
expressed a mean of 3 zidovudine-associated RT amino acid substitutions (M41L,
D67N, K70R, L210W, T215Y/F, or K219Q/E/N) showed a 3.1-fold decrease in the
susceptibility to tenofovir. Subjects whose virus expressed an L74V substitution without
zidovudine resistance associated substitutions (N=8) had reduced response to VIREAD.
Limited data are available for patients whose virus expressed a Y115F substitution
(N=3), Q151M substitution (N=2), or T69 insertion (N=4), all of whom had a reduced
response.

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Emtricitabine: Inlong-term oral carcinogenicity studies of emtricitabine, no drug-related
increases in tumor incidence were found in mice at doses up to 750 mg/kg/day (26
times the human systemic exposure at the therapeutic dose of 200 mg/day) or in rats at
doses up to 600 mg/kg/day (31 times the human systemic exposure at the therapeutic
dose).

Emtricitabine was not genotoxic in the reverse mutation bacterial test (Ames test),
mouse lymphoma or mouse micronucleus assays.
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Emtricitabine did not affect fertility in male rats at approximately 140-fold or in male and
female mice at approximately 60-fold higher exposures (AUC) than in humans given the
recommended 200 mg daily dose. Fertility was normal in the offspring of mice exposed
daily from before birth (in utero) through sexual maturity at daily exposures (AUC) of
approximately 60-fold higher than human exposures at the recommended 200 mg daily
dose.

Tenofovir Disoproxil Fumarate: Long-term oral carcinogenicity studies of tenofovir
disoproxil fumarate in mice and rats were carried out at exposures up to approximately
16 times (mice) and 5 times (rats) those observed in humans at the therapeutic dose for
HIV-1 infection. At the high dose in female mice, liver adenomas were increased at
exposures 16 times that in humans. In rats, the study was negative for carcinogenic
findings at exposures up to 5 times that observed in humans at the therapeutic dose.

Tenofovir disoproxil fumarate was mutagenic in the in vitro mouse lymphoma assay and
negative in an in vitro bacterial mutagenicity test (Ames test). In an in vivo mouse
micronucleus assay, tenofovir disoproxil fumarate was negative when administered to
male mice.

There were no effects on fertility, mating performance or early embryonic development
when tenofovir disoproxil fumarate was administered to male rats at a dose equivalent

to 10 times the human dose based on body surface area comparisons for 28 days prior
to mating and to female rats for 15 days prior to mating through day seven of gestation.
There was, however, an alteration of the estrous cycle in female rats.

13.2 Animal Toxicology and/or Pharmacology

Tenofovir and tenofovir disoproxil fumarate administered in toxicology studies to rats,
dogs and monkeys at exposures (based on AUCs) greater than or equal to 6-fold those
observed in humans caused bone toxicity. In monkeys the bone toxicity was diagnosed
as osteomalacia. Osteomalacia observed in monkeys appeared to be reversible upon
dose reduction or discontinuation of tenofovir. In rats and dogs, the bone toxicity
manifested as reduced bone mineral density. The mechanism(s) underlying bone
toxicity is unknown.

Evidence of renal toxicity was noted in 4 animal species. Increases in serum creatinine,
BUN, glycosuria, proteinuria, phosphaturia, and/or calciuria and decreases in serum
phosphate were observed to varying degrees in these animals. These toxicities were
noted at exposures (based on AUCs) 2—-20 times higher than those observed in
humans. The relationship of the renal abnormalities, particularly the phosphaturia, to
the bone toxicity is not known.

14 CLINICAL STUDIES

Clinical Study 934 supports the use of TRUVADA tablets for the treatment of HIV-1
infection. Additional data in support of the use of TRUVADA are derived from

Study 903, in which lamivudine and tenofovir disoproxil fumarate (tenofovir DF) were
used in combination in treatment-naive adults, and clinical Study 303 in which
emtricitabine and lamivudine demonstrated comparable efficacy, safety and resistance
patterns as part of multidrug regimens. For additional information about these trials,
please consult the prescribing information for tenofovir DF and emtricitabine. The iPrEx
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study and Partners PrEP study support the use of TRUVADA to help reduce the risk of
acquiring HIV-1.
14.1 Study 934

Data through 144 weeks are reported for Study 934, a randomized, open-label, active-
controlled multicenter trial comparing emtricitabine + tenofovir DF administered in
combination with efavirenz versus zidovudine/lamivudine fixed-dose combination
administered in combination with efavirenz in 511 antiretroviral-naive subjects. From
Weeks 96 to 144 of the trial, subjects received TRUVADA with efavirenz in place of
emtricitabine + tenofovir DF with efavirenz. Subjects had a mean age of 38 years
(range 18-80), 86% were male, 59% were Caucasian and 23% were Black. The mean
baseline CD4" cell count was 245 cells/mm? (range 2-1191) and median baseline
plasma HIV-1 RNA was 5.01 log; copies/mL (range 3.56—6.54). Subjects were
stratified by baseline CD4" cell count (< or >200 cells/mm®); 41% had CD4" cell counts
<200 cells/mm?® and 51% of subjects had baseline viral loads >100,000 copies/mL.
Treatment outcomes through 48 and 144 weeks for those subjects who did not have
efavirenz resistance at baseline are presented in Table 10.

Table 10 Outcomes of Randomized Treatment at Week 48 and 144 (Study 934)

At Week 48 At Week 144
Outcomes FTC + TDF AZT/3TC FTC + TDF AZT/3TC
+ EFV + EFV + EFV +EFV
(N=244) (N=243) (N=227) (N=229)
Responderb 84% 73% 71% 58%
Virologic failure® 2% 4% 3% 6%
Rebound 1% 3% 2% 5%
Never suppressed 0% 0% 0% 0%
Change in antiretroviral regimen 1% 1% 1% 1%
Death <1% 1% 1% 1%
Discontinued due to adverse event 4% 9% 5% 12%
Discontinued for other reasons® 10% 14% 20% 22%

a. Subjects who were responders at Week 48 or Week 96 (HIV-1 RNA <400 copies/mL) but did not consent to
continue trial after Week 48 or Week 96 were excluded from analysis.

b. Subjects achieved and maintained confirmed HIV-1 RNA <400 copies/mL through Weeks 48 and 144.
c. Includes confirmed viral rebound and failure to achieve confirmed <400 copies/mL through Weeks 48 and 144.
d. Includes lost to follow-up, subject withdrawal, noncompliance, protocol violation and other reasons.

Through Week 48, 84% and 73% of subjects in the emtricitabine + tenofovir DF group
and the zidovudine/lamivudine group, respectively, achieved and maintained HIV-1
RNA <400 copies/mL (71% and 58% through Week 144). The difference in the
proportion of subjects who achieved and maintained HIV-1 RNA <400 copies/mL
through 48 weeks largely results from the higher number of discontinuations due to
adverse events and other reasons in the zidovudine/lamivudine group in this open-label
trial. In addition, 80% and 70% of subjects in the emtricitabine + tenofovir DF group and
the zidovudine/lamivudine group, respectively, achieved and maintained HIV-1 RNA
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<50 copies/mL through Week 48 (64% and 56% through Week 144). The mean
increase from baseline in CD4" cell count was 190 cells/mm? in the emtricitabine +
tenofovir DF group and 158 cells/mm? in the zidovudine/lamivudine group at Week 48
(312 and 271 cellsimm® at Week 144).

Through 48 weeks, 7 subjects in the emtricitabine + tenofovir DF group and 5 subjects
in the zidovudine/lamivudine group experienced a new CDC Class C event (10 and
6 subjects through 144 weeks).

14.2 iPrEx Study

The iPrEx study was a randomized double-blind placebo-controlled multinational study
evaluating TRUVADA in 2499 HIV-seronegative men or transgender women who have
sex with men and with evidence of high risk behavior for HIV-1 infection. Evidence of
high risk behavior included any one of the following reported to have occurred up to six
months prior to study screening: no condom use during anal intercourse with an HIV-1
positive partner or a partner of unknown HIV._status; anal intercourse with more than 3
sex partners; exchange of money, qgifts, shelter or drugs for anal sex; sex with male
partner and diagnosis of sexually transmitted infection; no consistent use of condoms
with sex partner known to be HIV-1 positive.

All subjects received monthly HIV-1 testing, risk-reduction counseling, condoms and
management of sexually transmitted infections. The mean age of subjects was 27, 5%
were Asian, 9% Black, 18% White, 72% Hispanic/Latino.

Subjects were followed for 4237 person-years. The primary outcome measure for the
study was the incidence of documented HIV seroconversion. Of the 2499 HIV-
seronegative subjects, emergent HIV seroconversion was observed in 100 subjects.
Thirty-six (36) occurred in the TRUVADA group and 64 occurred in the placebo group,
indicating a 44% (95% CI: 15% to 63%) reduction in risk (Kaplan-Meier estimate). In
subjects with good adherence (at least 90%), risk reduction was 73% (95% CI: 41% to
88%). Risk reduction was also found to be higher (58%, 95% ClI: 32% to 74%) among
subjects who reported at screening previous unprotected anal intercourse. In the
TRUVADA group, the odds of HIV-1 infection were lowered by a factor of 12.9 among
subjects with detectable drug blood levels, as compared to those without a detectable
level, corresponding to a relative reduction in the risk of acquiring HIV-1 of 92% in these
subjects. At the end of treatment, emergent HIV-1 serocoversion was observed in 131
subjects of which 48 occurred in the TRUVADA group and 83 in the placebo group.

14.3 Partners PrEP Study

The Partners PrEP Study was a randomized, double-blind, placebo-controlled 3 arm
study conducted in Kenya and Uganda to evaluate the efficacy and safety of TDF and
ETCI/TDF versus placebo (parallel comparison) in 4758 serodiscordant heterosexual
couples in preventing HIV-1 acquisition by the uninfected partner.

All subjects received monthly HIV-1 testing, evaluation of adherence, assessment of
sexual behavior, and safety evaluations. Women were also tested monthly for
pregnancy. The uninfected partner subjects were predominantly male (61%-64%
across study drug groups), and had a mean age of 33-34 years of age.
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Following 7827 person-years of follow up, 82 emergent HIV-1 seroconversions were
reported, with an overall observed seroincidence rate of 1.05 per 100 person-years. Of
the 82 seroconversions, 17, 13, and 52 occurred in partner subjects randomized to
VIREAD, TRUVADA, and placebo, respectively. The risk reduction for each active
study drug relative to placebo was 67% (95% CI: 44% to 81%) and 75% (95% CI: 55%
to 87%) for VIREAD and TRUVADA, respectively. The relative risk reduction for partner
subjects who had unprotected sex was 87% (95% CI: 56% to 96%) in the VIREAD arm
(the risk reduction was different from those who did not have unprotect sex, p=0.05) and
78% (95% CI: 42% to 92%) in the TRUVADA arm. The relative risk reduction for
partner subjects within couples where the index subject had CD4* 2350 count/mm® was
79% (95% CI: 56% to 90%) in both VIREAD (the risk reduction was significantly
different where the index subject who had lower a CD4" cell count, p=0.05) and
TRUVDA arms. Of the combined 29 seroconversions, 35% (VIREAD arm) and 25%
(TRUVADA arm) had detectable tenofovir in plasma at the seroconversion visit.
Conversely, detectable plasma tenofovir was associated with an 86% and 90%
reduction in risk for VIREAD and TRUVADA, respectively.

16 HOW SUPPLIED/STORAGE AND HANDLING

The blue, capsule-shaped, film-coated, tablets contain 200 mg of emtricitabine and 300
mg of tenofovir disoproxil fumarate (which is equivalent to 245 mg of tenofovir
disoproxil), are debossed with “GILEAD” on one side and with “701” on the other side,
and are available in unit of use bottles (containing a dessicant [silica gel canister or
sachet] and closed with a child-resistant closure) of:

e 30 tablets (NDC 61958-0701-1)

Store at 25 °C (77 °F), excursions permitted to 15-30 °C (59-86 °F) (see USP
Controlled Room Temperature).

* Keep container tightly closed
« Dispense only in original container
o Do not use if seal over bottle opening is broken or missing.

17 PATIENT COUNSELING INFORMATION and-FBA-ARPPROVED-PATENT
LABELING

As a part of patient counseling, doctors must review the TRUVADA Medication
Guide with every uninfected individual taking TRUVADA to reduce the risk of
acquiring HIV.

see FDA-approved patient labeling (Medication Guide)

17.1 Important Information for_All Patients and Uninfected Individuals

Patients should be advised that:
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e The long term effects of TRUVADA are unknown.

o TRUVADA tablets are for oral ingestion only.

« Patients and uninfected individuals should not discontinue TRUVADA without first
informing their physicians.

« Patients and uninfected individuals should remain under the care of a physician
when using TRUVADA.

e Itis important to take TRUVADA with combination therapy on a regular dosing
schedule to avoid missing doses.

e Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have
been reported. Treatment with TRUVADA should be suspended in any patients or
uninfected individuals who develop clinical symptoms suggestive of lactic acidosis or
pronounced hepatotoxicity (including nausea, vomiting, unusual or unexpected
stomach discomfort, and weakness) [See Warnings and Precautions (5.1)].

e Severe acute exacerbations of hepatitis B have been reported in patients who are
coinfected with HBV and HIV-1 and have discontinued TRUVADA. Before initiating
TRUVADA, all patients and uninfected individuals should be tested for hepatitis B
virus (HBV). All patients who are infected with HBV need close medical follow-up for
several months after stopping TRUVADA to monitor for exacerbations of hepatitis
[See Warnings and Precautions (5.2)].

e Renal impairment, including cases of acute renal failure and Fanconi syndrome, has
been reported in association with the use of VIREAD. TRUVADA should be avoided
with concurrent or recent use of a nephrotoxic agent [See Warnings and Precautions
(5.3)]. Dosing interval of TRUVADA may need adjustment in patients and uninfected
individuals with renal impairment [See Dosage and Administration (2.2)].

¢ TRUVADA should not be coadministered with ATRIPLA, COMPLERA, EMTRIVA, or
VIREAD; or with drugs containing lamivudine, including Combivir
(lamivudine/zidovudine), Epivir or Epivir-HBV (lamivudine), Epzicom (abacavir
sulfate/lamivudine), or Trizivir (abacavir sulfate/lamivudine/zidovudine) [See
Warnings and Precautions (5.4)].

¢ TRUVADA should not be administered with HEPSERA [See Warnings and
Precautions (5.4)].

e Decreases in bone mineral density have been observed with the use of VIREAD.
Bone monitoring should be considered in patients and uninfected individuals who
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have a history of pathologic bone fracture or at risk for osteopenia [See Warnings
and Precautions (5.5)].

« Patients and uninfected individuals should avoid doing things that can spread HIV-1
or HBV infection.

« Do not share needles or other injection equipment.

« Do not share personal items that can have blood or body fluids on them, like
toothbrushes and razor blades.

« Do not have any kind of sex without protection. Always practice safe sex by
using a latex or polyurethane condom or other barrier method to lower the
chance of sexual contact with semen, vaginal secretions, or blood.

« Patients and uninfected individuals should not breastfeed because the drugs in
TRUVADA can be passed to the baby in breast milk, and it is not known whether
they can harm the baby. HIV-positive women should also not breastfeed
because of the risk of passing the HIV-1 virus to the baby.

17.2 _Treatment of HIV-1 Infection

When TRUVADA is used in the treatment of HIV-infection, patients should be advised
that:

« TRUVADA is not a cure for HIV-1 infection and patients may continue to experience
illnesses associated with HIV-1 infection, including opportunistic infections.

« All patients with HIV-1 should be tested for hepatitis B virus (HBV) before initiating
and monitored after discontinuing taking TRUVADA.

17.3 _Pre-Exposure Prophylaxis

When TRUVADA is used to reduce the risk of acquiring HIV-1, uninfected individuals
should be advised that:

« TRUVADA does not always prevent HIV acquisition. In clinical studies, TRUVADA
only protected some subijects from acquiring HIV-1. Therefore, TRUVADA should
only be used as part of a complete prevention strategy including other prevention
measures.

« Uninfected individuals should use condoms consistently and correctly to lower the
chance of sexual contact with any body fluids such as semen, other bodily
secretions or blood.

« Uninfected individuals should know their HIV status and the status of their partner(s).

« Uninfected individuals should get tested regularly for HIV-1 and ask their partner(s)
to get tested.as well.

« Uninfected individuals should be counseled to report any symptoms of acute HIV
infection (flu-like symptoms) to their healthcare provider immediately.

« HIV-1 uninfected individuals should get tested for other sexually transmitted
infections such as syphilis and gonorrhea that can facilitate HIV-1 transmission.
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« Uninfected individuals should be informed about sexual risk behavior and be offered
support to help reduce sexual risk behavior.

« Uninfected individuals should be counseled to reduce the number of sexual partners
[See Warnings and Precautions (5.9)].

« Uninfected individuals should take TRUVADA to reduce the risk of acquiring HIV on
a regular dosing schedule and strictly adhere to their dosing schedule. Uninfected
individuals who miss doses are at greater risk of acquiring HIV-1 than uninfected
individuals who do not miss doses. [See Warnings and Precautions (5.9)].

« Uninfected individuals should be tested to confirm that they are HIV-negative before
starting to take TRUVADA to reduce the risk of acquiring HIV. Uninfected individuals
should be regularly tested to confirm that they are HIV-negative. HIV-1 resistance
mutations may emerge in uninfected individuals with undetected HIV-1 infection who
are taking TRUVADA, because while TRUVADA has activity against HIV-1,
TRUVADA alone does not constitute a complete treatment regimen for HIV-1
treatment [See Warnings and Precautions (5.9)].

« Women who are pregnant should not take TRUVADA to reduce the risk of acquiring
HIV-1.

R Only
Month YYYY

TRUVADA, COMPLERA, EMTRIVA, HEPSERA and VIREAD are registered trademarks
of Gilead Sciences, Inc. ATRIPLA is a trademark of Bristol-Myers Squibb & Gilead
Sciences, LLC. All other trademarks referenced herein are the property of their
respective owners.

Manufactured for and distributed by:
Gilead Sciences, Inc.
Foster City, CA 94404

21-752-GS-02X
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Medication Guide

Note from the Sponsor of NDA 21-752/S-030:

The following proposed new Medication Guide covers both the use of Truvada for
treatment of HIV-1 infection and for a PrEP indication. The Medication Guide is an
element of the proposed Risk Evaluation and Mitigation Strategy (REMS) for Truvada
for a PrEP indication and will replace the current FDA-Approved Patient Labeling for
Truvada for treatment of HIV-1 infection.

36



Medication Guide
TRUVADA ® (tru-VAH-dah)
(emtricitabine and tenofovir disoproxil fumarate)
Tablets

Read this Medication Guide before you start taking TRUVADA and each time you get a
refill._There may be new information. This information does not take the place of
talking to your healthcare provider about your medical condition or treatment.

What is the most important information | should know about
TRUVADA?

TRUVADA can cause serious side effects, including:

1. Build-

serious medical emergency that can lead to death.

Call your healthcare provider right away if you get the following
symptoms which could be signs of lactic acidosis:

- feeling very weak or tired

* unusual muscle pain

« trouble breathing

e stomach pain with
e nausea (feel sick to your stomach)
e vomiting

- feel cold, especially in your arms and legs

- feel dizzy or lightheaded

- have a fast or irreqular heartbeat

2. Severe liver problems. Your liver may become large (hepatomegaly) and
fatty (steatosis) when you take TRUVADA. These problems can lead to liver
failure and death.

Call your healthcare provider right away if you get the following
symptoms:

* Your skin or the white part of your eyes turns yellow (jaundice)
e dark “tea-colored” urine

« light-colored bowl movements (stools)

= loss of appetite for several days or longer

e nausea

* stomach pain
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You may be more likely to get lactic acidosis or severe liver problems if you are female,
very overweight (obese), or have been taking TRUVADA or a similar medicine for a long
time.

3. Worsening of your Hepatitis B infection. If you have hepatitis B Virus (HBV)
infection it may become worse (flare-up) if you take TRUVADA and then stop it. A
“flare-up” is when your HBV infection suddenly returns in a worse way than before.

Do not run out of TRUVADA. Refill your prescription or talk to your healthcare
provider before your TRUVADA is all gone.

Do not stop taking TRUVADA without first talking to your healthcare provider.

«1f you stop taking TRUVADA, your healthcare provider will need to check your
health often and do regular blood tests to check your HBV infection. Tell your
healthcare provider about any new or unusual symptoms you may have after
you stop taking TRUVADA.

TRUVADA TO REDUCE THE RISK OF GETTING HIV:

« Before taking TRUVADA to help prevent you from getting HIV, get tested to be
sure you are HIV-negative. Get tested regularly as recommended by your
doctor while taking TRUVADA. You should not take TRUVADA to reduce the risk
of getting HIV unless you are confirmed to be HIV-negative.

e Tell your doctor if you have any symptoms like feeling tired, fever,
sweating a lot, pain, rash, diarrhea or coughing. These may be signs of
HI1V infection and may require a different kind of test to diagnose HIV.

« TRUVADA by itself is not a complete treatment for HIV. If you already
have HIV or get HIV and take TRUVADA by itself without other medicines, you
may develop resistance to TRUVADA.

« Just taking TRUVADA may not keep you from getting HIV. TRUVADA is
not always effective in preventing HIV.

¢ You must still practice safer sex all the time. Use condoms every time you
have any kind of sex.

e You must also use other prevention methods to keep from getting HIV.

— Avoid contact with semen, blood, and other body fluids.

— Know your HIV status and your partner(s) HIV status. While takin
Truvada, get tested reqgularly for HIV, as recommended by your doctor. Ask
your partner(s) to get tested.

— Get tested for other sexually transmitted infections such as syphilis and
gonorrhea. These infections make it easier for HIV to infect you.

— Get information and support to help reduce risky sexual behavior.

— Have fewer sex partners.

— Do not share needles or things like toothbrushes and razors. They can have
blood or body fluids on them.
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¢ Do not miss any doses of TRUVADA. Missing doses raises the risk of
getting HIV.

For information on other side effects, see the section “What are the possible side
effects of TRUVADA?”

For more information about Pre-Exposure Prophylaxis (PrEP) for HIV Prevention
see the guidelines issued by the Center for Disease Control
(www.cdc.gov/hiv/prep/pdf/PrEPfactsheet.pdf).

For more information about TRUVADA to reduce the risk of getting HIV, see
www.truvadaprep.com.

What is TRUVADA?

TRUVADA is a prescription medicine used:

1) With other antiviral medicines to treat Human Immunodeficiency Virus (HIV)
in adults and children age 12 years and older. HIV is the virus that causes
AIDS (Acquired Immune Deficiency Syndrome).

2) To reduce the chance of getting HIV in men who have sex with men who are

at high risk of getting infected with HIV though sex, and heterosexual
couples where one partner has HIV and the other does not. This is

sometimes called Pre-Exposure Prophylaxis or PrEP.

TRUVADA contains the medicines EMTRIVA® (emtricitabine) and VIREAD® (tenofovir
disoproxil fumarate, or tenofovir DF) in one pill.

TRUVADA blocks the action of a protein that HIV needs to infect your body (HIV-1
reverse transcriptase).

e TRUVADA does not cure HIV or AIDS.

e TRUVADA alone may not keep you from getting HIV.

« If you have HIV infection, you may still get other infections that happen in
people with HIV, such as TB (tuberculosis) or fungus, while taking TRUVADA.

Who should not take TRUVADA?
« Do not take TRUVADA if you are an HIV-negative woman and are pregnant.

« Do not take TRUVADA if you are allergic to TRUVADA or any of its ingredients. The
active ingredients of TRUVADA are emtricitabine and tenofovir DF. See the end of
this leaflet for a complete list of ingredients.
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« Do not take TRUVADA if you are already taking ATRIPLA®, COMPLERA, Combivir
(lamivudine/zidovudine), EMTRIVA, Epivir or Epivir-HBV (lamivudine), Epzicom
(abacavir sulfate/lamivudine), Trizivir (abacavir sulfate/lamivudine/zidovudine), or
VIREAD because these medicines contain the same or similar active ingredients.

« Do not take TRUVADA to treat your HIV infection if you are also taking HEPSERA®
to treat your HBV infection.

What should 1 tell my healthcare provider before taking TRUVADA?

Tell your healthcare provider if you:

e arereceiving TRUVADA to reduce the risk of getting HIV, and you have any
symptoms like feeling tired, fever, sweating a lot, pain, rash, diarrhea or
coughing. These may be signs of HIV infection and may require a different kind of
test to diagnose HIV.

e arepregnant or planning to become pregnant. We do not know if TRUVADA can
harm your unborn child. You and your healthcare provider will need to decide if
TRUVADA is right for you.

Pregnancy Registry. There is a pregnancy registry for women who take antiviral
medicines during pregnancy. Its purpose is to collect information about the health of
you and your baby. Talk to your healthcare provider about how you can take part in
this reqistry.

Do not breastfeed. You should not breast feed if you are HIV-positive because of
the chance of passing the HIV virus to your baby. Also, the drugs in TRUVADA can
be passed to your baby in your breast milk, and we do not know whether they could
harm your baby. If you are a woman who has or will have a baby, talk with your
healthcare provider about the best way to feed your baby.

« have kidney problems or are undergoing kidney dialysis treatment.

e« have bone problems.

« have liver problems including hepatitis B virus infection.

Tell your healthcare provider about all the medicines you take, including
prescription and non-prescription medicines, vitamins, and herbal supplements.
TRUVADA may affect the way other medicines work, and other medicines may
affect how TRUVADA works.

Do not take TRUVADA if you also take:

e other medicines that contain tenofovir (ATRIPLA, COMPLERA, VIREAD)
e adefovir (HEPSERA)

Especially tell your healthcare provider if you take the following medications, as the
dose of these other medications may need to be changed:
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didanosine (VIDEX, VIDEX EC)
atazanavir (REYATAZ)
lopinavir with ritonavir (KALETRA)

Know the medicines you take. Keep a list of them to show your healthcare provider

or pharmacist when you get a new medicine.

How should | take TRUVADA?

Take TRUVADA exactly as your healthcare provider prescribed it. Follow the
directions from your healthcare provider, exactly as written on the label.

The usual dose of TRUVADA is 1 tablet once a day. When used to treat HIV-1
infection, TRUVADA is always used with other anti-HIV-1 medicines. If you have
kidney problems, you may need to take TRUVADA less often.

If you take TRUVADA to reduce the risk of getting HIV, ALSO take other steps to
keep you from getting HIV.

Take TRUVADA by mouth, with or without food.

Take TRUVADA at the same time each day.

If you forget to take TRUVADA, take it as soon as you remember that day.
« Do not take more than 1 dose of TRUVADA in a day.

« Do not take 2 doses at the same time.

« Call your healthcare provider or pharmacist if you are not sure what to do.

« Itis important that you do not miss any doses of TRUVADA or your anti-HIV-1
medicines.

When your TRUVADA supply starts to run low, get more from your healthcare
provider or pharmacy. This is very important because the amount of virus in your
blood may increase if the medicine is stopped for even a short time. The virus may
develop resistance to TRUVADA and become harder to treat.

Do not change your dose or stop taking TRUVADA without first talking with your
healthcare provider. Stay under a healthcare provider’s care when taking
TRUVADA.

If you take too much TRUVADA, call your local poison control center or emergency
room right away.

What should 1 avoid while taking TRUVADA?

Do not breast-feed. See “What should | tell my healthcare provider before taking
TRUVADA?”
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Avoid doing things that can spread HIV infection since TRUVADA does not stop
you from passing the HIV infection to others.

e Do not share needles or other injection equipment.

e Do not share personal items that can have blood or body fluids on them,
like toothbrushes or razor blades.

e Do not have any kind of sex without protection. Use a latex or polyurethane
condom or other barrier to reduce the chance of sexual contact with semen,
vaginal secretions, or blood.

ATRIPLA, COMPLERA, Combivir (lamivudine/zidovudine), EMTRIVA, Epivir or
Epivir-HBV (lamivudine), Epzicom (abacavir sulfate/lamivudine), Trizivir (abacavir
sulfate/lamivudine/zidovudine), or VIREAD. TRUVADA should not be used with
these medicines.

TRUVADA should not be used with HEPSERA.

What are the possible side effects of TRUVADA?

TRUVADA may cause the following serious side effects:

New or worse kidney problems including kidney failure. If you have had
kidney problems in the past or need to take another medicine that can cause
kidney problems, your healthcare provider may need to do blood tests to check
your kidneys while you are taking TRUVADA.

Bone problems. Bone problems like bone pain, softening or thinning (which
may lead to fractures) can happen with VIREAD, a medicine in TRUVADA. Your
healthcare provider may need to do tests to check your bones.

Changes in body fat. These changes may include increased amount of fat in

the upper back and neck (“buffalo hump”), breast, and around the main part of
your body (trunk). Loss of fat from the legs, arms, and face may also happen.

The cause and long-term health effects of these conditions are not known.

Changes in your immune system (Immune Reconstitution Syndrome).
Your immune system may get stronger and begin to fight infections that have
been hidden in your body for a long time. Tell your doctor if you start having
new symptoms after starting your HIV medicine.

The most common side effects of EMTRIVA and VIREAD, the medicines in

TRUVADA, when used with other anti-HIV medicines are:

e diarrhea e abnormal dreams
e dizziness e problems sleeping
e nausea e rash

e headache e depression

o fatigue e vomiting
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These are not all the side effects of TRUVADA. If you have questions about side
effects, ask your healthcare provider. Report any new or continuing symptoms to
your healthcare provider right away. Your healthcare provider may be able to help
you manage these side effects.

Tell your healthcare provider if you have any side effect that bothers you or that
does not go away.

These are not all the possible side effects of TRUVADA. For more information, ask
your healthcare provider or pharmacist.

Call your doctor for medical advice about side effects. You may report side effects
to FDA at 1-800-FDA-1088.

How do | store TRUVADA?

« Keep TRUVADA and all other medicines out of reach of children.
o Store TRUVADA at room temperature 77 °F (25 °C).
« Keep TRUVADA in its original container and keep the container tightly closed.

« Do not keep medicine that is out of date or that you no longer need. If you throw any
medicines away make sure that children will not find them.

General information about TRUVADA:

Medicines are sometimes prescribed for conditions that are not mentioned in patient
information leaflets. Do not use TRUVADA for a condition for which it was not
prescribed. Do not give TRUVADA to other people, even if they have the same
symptoms you have. It may harm them.

This Medication Guide summarizes the most important information about TRUVADA. If
you would like more information; talk with your healthcare provider. You can ask your
healthcare provider or pharmacist for information about TRUVADA that is written for
health professionals. For more information, you may also call 1-800-GILEAD-5 or
access the TRUVADA website at www. TRUVADA.com.

For more information and resources about TRUVADA to reduce the risk of getting
HIV, see www.truvadaprep.com.

Do not use TRUVADA if seal over bottle opening is broken or missing.

What are the ingredients of TRUVADA?

Active Ingredients: emtricitabine and tenofovir disoproxil fumarate
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Inactive Ingredients: Croscarmellose sodium, lactose monohydrate, magnesium
stearate, microcrystalline cellulose, and pregelatinized starch (gluten free). The tablets
are coated with Opadry Il Blue Y-30-10701 containing FD&C Blue #2 aluminum lake,
hydroxypropyl methylcellulose 2910, lactose monohydrate, titanium dioxide, and
triacetin.

R Only
Month YYYY
This Medication Guide has been approved by the U.S. Food and Drug Administration

21-752-GS-02x
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HIV Prevention Methods
With Efficacy Demonstrated by RCT
to Lower HIV Risk in MSM

None

The IPrEx Study

« MSM and Trans Women
* Randomized 1:1 Daily Oral PREP
 FTC/TDF vs Placebo
» Followed on Drug for:
- HIV seroconversion
- Adverse Events (especially renal & liver)
- Metabolic Effects (Bone, Fat, Lipids)
- HBV Flares among HBsAg+
- Risk Behavior & STls
- Adherence
- If infected
» Drug Resistance
» Viral load
» Immune responses & CD4 Count
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Chiang Mai
[

1,251 (50%)
Randomized to FTC/TDF

25 No Follow Up HIV Test

1,226 (98%)
Followed

2,499 Randomized

1,564 (32%) Ineligible

410 HIV Positive

405 Lab Ineligible
247 Low HIV Risk
502 Other Reason

1,248 (50%)

> Randomized to Placebo

23 No Follow Up HIV Test

1,225 (98%
Followed

Mew England Journal of Medicine, online Nov 23,2010




Baseline Characteristics of the Participants,
According to Study Group

Characteristic FTC/TDF | PLACEBO
Age - no. (%) P=0.04 (n=1,251) | (n=1,248)
18-24 591 47) | 662 (53)
25-29 274 (22) | 241 (19)
30-39 249 (20) | 224 (18)
>40 137 (11) | 121 (10)

Mew England Journal of Medicine, online Nov 23,2010

Efficacy (MITT) 44% (15-63%) Through May 1, 2010

Infection Numbers: 64 — 36 = 28 averted

0.10+ -=Placebo

==FTC/TDF

0.08-
P =0.0045

0.06-

Cumulative Probability of HIV Infection

0 12 24 36 48 60 72 84 96 108 120 132
N= Weeks Since Randomization

Placebo: 1248 1194 1108 1005 852 674 546 444 370 258 137 60
FTC/TDF: 1251 1188 1097 988 848 693 558 447 367 267 147 65




Drug Detection by HIV Status
in the FTC/TDF Group
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Drug Level And

Decreased Risk Ratio

« Case-control study is nested in a larger cohort
- Matched for time on study and place
- Conditional Logistic Regression

» Strong Correlate of Protection
—QOdds Ratio 12.9, P<0.001
—92% reduction in risk (95% CI 40-99%)

« If adjusted for URAI
—95% reduction in risk (95% CI 70-99%)

Durability of Efficacy

The primary analysis included visits through
May 1, 2010

The cohort continued blinded study medication
from May 1, 2010 through August 2010.

Participants were followed for seroconversion
at 4 and 8 weeks after stopping study drug




IPrEx Population

Intention to Treat — Primary Analysis (May 1, 2010)
Intention to Treat — Final Analysis (Aug 2010)
Post Stop - Analysis (Nov 21, 2010)
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Efficacy (MITT) 42% (18-60%) Through End of Study

Infection Numbers: 83 — 48 = 35 averted

0124 __placebo

—FTC/TDF
0.10- P = 0.002

0.08+

0.06-

0.04+

0.024

0+

Cumulative Probability of HIV Infection

. SEEE——| T T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120 132 144
N = Weeks Since Randomization

Placebo: 1248 1198 1157 1119 1030 932 786 638 528 433 344 239 106
FTC/TDF: 1251 1190 1149 1109 1034 939 808 651 523 419 345 253 116

Efficacy of Oral FTC/TDF PrEP

Extended Observation in IPrEx

Efficacy 95% CI

Intention to Treat 23% to 61%

Modified

0 0, 0, =
Intention to Treat 42% 18% to 60% P=0.002
Age Adjusted 41% 16% to 59% P=0.004
ITT + Post Stop 42% 19% to 59% P=0.001

MITT + Post Stop 39% 14% to 57% P=0.004




Efficacy of Oral FTC/TDF PrEP

Subgroups
Efficacy P Value
Age <2§ 8y(<;:rs 22; 6)/:/:rs
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Region 'and(;: N°2‘§‘0"/: s p=0.75
Schooling <STZ(r,Zary Zseg;’{,‘/‘;aw p=0.16
Alcohol (on days drank) <54%r(i;)ks 2542;2(8 p=0.81
Circumcision 32;) 8?‘;) p=0.10

Unprotected Receptive No URAI URAI _
Anal Intercourse -25% 52% p=0.03
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Possible Collateral Harms

Much feared,
Much modeled,
but...

How often seen?

 Adverse Events

* Risk Compensation

* Drug Resistance

Adverse Event

Adverse events

Depression 43 (3%) 46 62 (5%) 63 p=0.07
Grade 3orGrade4 | 151(12%) | 248 | 164(13%) | 285 | p=0.51
Death 1(<1%) 1 4 (<1%) 4 p=0.18
Serious AE 60 (5%) 76 67 (5%) 87 p=0.57




Adverse Event

Adverse events

Diarrhea 46 (4%) 49 56 (4%) 61 p=0.36

Headache 56 (4%) 66 11 (3%) 55 p=0.10

Nausea 20 (2%) 22 9 (<1%) 10 p=0.04

Weight Decreased 27 (2%) 34 14 (1%) 19 p=0.04
I : ? /

Adverse events

Adverse Event

Creatinine Elevated 25 (2%) 28 14 (1%) 15 p=0.08
Creatinine Elevation i .
Confirmed on Next Visit S " . . (=00
Phosphate, Electrolytes,
Total Bili, AST, ALT, AlkP,
p>0.15

Glucose, Amylase, HCO3,
Hbg, WBC, Platelets

19




Drug Resistance

HIV Status at Enrollment

Genotypic Resistance Infected Uninfected

Placebo FTC/TDF Placebo FTC/TDF

N=8 N=2 N=83 NEVE]
65R 0 (0%) 0 (0%) 0 (0%) 0 (0%)
70E 0 (0%) 0 (0%) 0 (0%) 0 (0%)
184 0 (0%) 1 (50%) 0 (0%) 0 (0%)
184V 1 (13%) 1 (50%) 0 (0%) 0 (0%)
TDF Resistance 0 (0%) 0 (0%) 0 (0%) 0 (0%)
FTC Resistance 1 (13%) 2 (100%) 0 (0%) 0 (0%)
+

Sexual Partners
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Condom Use with High Risk Sex
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Collateral Effects:
Air Bags and Seat Belts

+ [Initially...

— There was fear that airbags would
displace seat belt use

— Cars would cost too much to buy

* Eventually...

— Airbags and seat belt innovations
became major motivators for
purchase of new cars.

— Safety conscious people demand
both.

— Synergies Prevailed




Collateral Benefits

All observed during PrEP in iPrEx

Found the epidemic with surveillance
Increased HIV testing and counseling
Timely identification of acute infections
Decreased partners

More condom use

Universal HBV vaccination

Routine STI screening and treatment
Antiretroviral treatment or linkage to care
687 people employed

Advocacy for constitutional protections
Community building

Good Participatory Practices

Models Could Consider Collateral Benefits

Conclusions
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The Aims:

Will pill taking increase if people are given FTC/TDF
(without placebo) and know it can be effective?

What will happen to sex practices if people are given PrEP?

Collect more safety data over longer periods of time

» Stop Giving a Placebo

* Provide New Information
® About Efficacy
i . About Safety
I OLE « Decide to Use PrEP
Neutralize Visit Incentives

Strategies * “Next Step” Counseling
for Improving . Client centered, motivational
PreP Use . Neutral Assessment
Focus on barriers and facilitators

* Monitor and Discuss Drug Levels




An Opportunity to Win the War Against HIV

Exposure

Intervention

Gestational

Suppressive Therapy

Needle

Clean Needles

Penile

Male Circumcision

Vaginal

TDF 1% Gel

Rectal

Oral FTC/TDF

Many new opportunities, a moment to invest

Gladstone Institute
of Virology and
Immunology

Robert Grant Patricia Defechereux and (i:\":;de"
Vanessa McMahan Robert Hance Kl;m" "."g
Pedro Goicochea eanny Lee thy Mulligan
K Rivet Amico eff m:':Connell

() umBngnaoiduoly

Chiang Mai University

Suwat Chariyalertsak

7 San Francisco
N Dgamnmt of Public Health

Susan Buchbinder Albert Liu

Desmond Tutu HIV Foundation
Masibambane Ngezandla

Linda-Gail Bekker

Juan Guanira
Maria Esther Ramirez
Carmela Ganoza

4
EQUIDAD

Orlando Montoya
Telmo Fernindez

)‘(INMENBA

Javier Lama
LorenaVargas

~~

SELIA AMADNECA
Martin Casapia

U FIOCRUZ

Valdilea Veloso

Brian Postle

-------

PRACA ONZE

Aty s o

Mauro Schechter

s Peter Anderson

b 7/ Lane Bushman

i_f S N;!;iﬁnal lnstit(ll.tlc
L(J GILEAD BILL@MEL[NDA b @ ‘I]nfccl?ﬂDﬂ;;cascs
GATES foundation ho T
Hopard jahe JimiRodney Stephen Becker David Burns Ana Martinez
o OB4¢

@

The IPrEx Study: Safety, Efficacy, Behavior, and Biology




iPrEx ABSTRACTS ACCEPTED AT CROI 2012

Intracellular Tenofovir-diphosphate (TFV-DP) Concentrations Associated with
PreP Efficacy in Men who have Sex with Men (MSM) from iPrEx

Peter L. Anderson**, Albert Liu%, Susan Buchbinder?, Javier R. Lama®, Juan Guanira®,
Vanessa McMahan®, Lane R. Bushman?, David Glidden®, Robert M. Grant*®, and the
iPrEx study team

lUniversity of Colorado Denver, Aurora, CO, US~ ?San Francisco Department of Public
Health, San Francisco, CA, US~ ]INMENSA, Lima, Peru~ “Gladstone Institutes, San
Francisco, CA, US~ and 5University of California San Francisco, San Francisco, CA, US

Background: The iPrEx trial demonstrated a 42% decrease in HIV acquisition in MSM
assigned to daily oral FTC/TDF versus placebo, with ~90% risk reduction estimated for
those with drug detected in blood. The present substudy examined intracellular drug
concentrations associated with PrEP efficacy in iPrEx, and evaluated dosing regimens
likely to achieve high efficacy.

Methods: HIV-negative active-arm controls (2 random, 1 reporting unprotected
receptive anal intercourse) were matched to each active-arm HIV-infected case (n=48)
by study site and weeks since enrollment. Plasma and/or viably cryopreserved PBMC (v-
PBMC) were tested from all available time points; every 3 months for plasma, every 6
months for v-PBMC, and at HIV seroconversion in cases. Multiple imputation inferred
drug levels for all active arm participants based on observed concentrations and subject
characteristics. A Cox model was then used to estimate HIV incidence relative to
placebo with TFV-DP as a time-dependent covariate. The predicted HIV risk reduction
was then estimated for TFV-DP levels (in v-PBMC) arising from 3 dosing strategies from
STRAND, a randomized, crossover trial of oral TDF in 23 HIV-negative subjects
assigned to 2, 4, and 7 doses/wk (directly observed), for 6 wks at each dose.

Results: 615 v-PBMC and 1146 plasma samples were tested from 1212 time points
(302 cases, 910 controls). Drug detection was much lower in cases versus controls at
first evidence of HIV infection, and in the 90 days prior: 8% (4/48) and 11% (4/35) in
cases versus 44% (64/144) and 51% (38/75) in controls, respectively (P<0.001). The risk
of contracting HIV was reduced by 290% relative to placebo among those with a TFV-
DP concentration 215.6 fmol/M viable cells (95% CI 3.0 to 28.2). Based on this model,
the following table provides estimated HIV risk reduction associated with TFV-DP
troughs (median (IQR)) generated in STRAND:

STRAND Dosing STRAND TFV-DP (fmol/M | % HIV risk reduction using
viable cells) iPrEx analysis (95% CI)

2 doses/wk 9 (7 to 13) 76% (56 to 96%)

4 doses/wk 30 (23 to 37) 97% (90 to 99.9%)

7 doses/wk 45 (32 to 59) 99% (97 to 99.9%)




Conclusions: An intracellular TFV-DP concentration of 15.6 fmol/M viable cells was
associated with 90% reduced risk of HIV acquisition relative to placebo among MSM.
Daily and 4 doses per week of oral TDF produced TFV-DP concentrations
corresponding with high PrEP efficacy.



Intracellular tenofovir-diphosphate
(TFV-DP) concentrations associated
with PrEP efficacy in men who have

sex with men (MSM) from IPrEx

Peter L. Anderson, Albert Liu, Susan
Buchbinder, Javier Lama, Juan Guanira,
Vanessa McMahan, Lane R. Bushman,

David V. Glidden and Robert M. Grant
for the iPrEx investigators

Background

= The iPrEx trial randomized 2499 MSM to daily
FTC/TDF vs placebo.

= Efficacy was 42% (95%CI 18% to 60%)’.

Drug exposure was low in the FTC-TDF arm and
this appeared to impact efficacy?.

The present study quantifies the relationship
between drug exposure and efficacy in iPrEx and
estimates the frequency of dosing required to
achieve effective drug exposure.

1. Grant R. IPrEx (WELBCO04), 6th IAS Rome 2011: 2. Grant R. (PMID:21091279)




Objectives

iPrEx trial data STRAND study data

Developed regression Established TFV-DP
model to estimate PrEP levels from 2, 4,7
efficacy based on TFV- doses/wk of directly
DP. observed TDF therapy.

Used iPrEx regression
on STRAND data to
estimate PrEP efficacy
for2,4,and 7
doses/wk.

Methods - IPrEx

= Drug tested in all 48 “cases”, mean 6
plasma/3 viable PBMC per case.

= 3*48=144 HIV negative FTC-TDF “control”
time points
= Matched to site, weeks on study.
= 2 selected randomly, 3™ with report of URAI
= Mean 7 plasma/4 viable PBMC per control

» Proportional hazards regression for HIV-
infection risk relative to placebo with TFV-
DP as a time dependent covariate.




Methods - STRAND

= STRAND', observational PK study of oral
TDF (not part of iPrEx).

24 HIV negative adults each received 2, 4,
and 7 doses/wk.

= Doses directly observed M-F, confirmed by
text/phone Sat-Sun.

= Viable PBMC collected at end of each 6 wk
dosing period.

1.Liu A. STRAND (Paper #995) 18t CROI, 2011.

Analytical Methods

= Viable PBMC from iPrEx and STRAND
were processed with the same procedures

in the same laboratory, and analyzed with
the same LC-MS/MS" assay for TFV-DP.

1. Bushman, et al. (PMID:21715120).




Drug detection
relative to HIV infection in IPrEx

Visit with first evidence of
HIV infection for case

P<0.001, case vs control

= HIV infection
occurred during
periods of low
drug exposure.

Drug detection rate (%)

T T T T T T T T T 1 Months
>21 15-21 9-15 389 0-3 03 329 915 1521 »21

Pre-HIV infection time points Post-HIV infection time points

number of 7 %0 35 48 -~ Case
time points 5 3 145 207 79 144 73 130 71 2\ 21 -8 Control

Drug detection= any quantifiable level of TFV/FTC (LLOQ, 10ng/mL), TFV-DP (2.5fmol), or FTC-TP (0.1 pmol).
Drug detection in paired plasma vs PBMC was > 95% concordant.

TFV-DP benchmarks

= 2.4 and 7 doses
per week, directly STRAND
observed. 2wk 4wk  Tiwk

-
(=]
o

= 100% detection.

-
o

= TFV-DP increased
with dose.

= Medians 11, 32,
42 fmol/M viable

1
PBMC Be detected: 100% 100% 100% |

median: 1" 32 42
IQR: 6-13 25-39 31-47

i

*
*

TFV-DP (fmolmf cells)

Lower limit of quantification, 2.5fmol/sample




IPrEx vs benchmarks

(o) . . s e
- |d—0}[’V {0 iPrEx visit with
SUggosts < 2 STRAND  1stevidence HIV
doses/week. 2iwk 4wk Tiwk cases controls
) n. 21 21 22 48 144
S
0% cases, 18% © 100 . 0% 18%
controls in range of [ " 5
daily dosing. 3 R
E a* : . -
= 10 - -
The majority of & e
active arm dosing - * -
< daily, still the = 82%
overall iPrEx trial 1
efficacy was 42%. any drug % detected: 100% 100% 100% 8% 44%
median: 11 32 42 1 16 *
IQR: 6-13 25-39 31-47 415 8-27

**iPrEx median, IQR of detectable levels in figure.

Estimated HIV incidence by TFV-DP
INn IPrEx

Regression analysis of
full iPrEx cohort, HIV
incidence vs TFV-DP in
active arm.

HIV incidence in active
arm with undetected
drug not different than
placebo.

90% effective TFV-DP
(EC90) = 16 (95%Cl, 3
to 28) fmol/M viable
PBMC*.

HIV Incidence per 100 Person Years

W -
ot 8
-3
- -
ek 48
[}
L}
bt B0
o
o -
g
P
e
(=]

EC90 sensitivity
estimates? less than 23 ; .
fmol/M viable cells. TFV-DP Level fmol/M

(a. conditional logistic regression (case-control only); controlling for age, site, time on
study, # of partners, CLcr, alcohol use, education, HSV, STI, dispensation records, URAI ;
varying BLQ between 0 and 5; averaging case drug levels from 90 days before HIV visit)




HIV-1 infection risk reduction &
dosing

STRAND iPrEx model estimate for HIV

dosing risk reduction (95% CI)

2 doses/wk 76% (56 to 96%)
4 doses/wk 96% (90 to >99%)

7 doses/wk 99% (96 to >99%)

(TFV-DP levels from STRAND analyzed with regression model from iPrEx.)

Limitations

= Drug could not be measured at the actual time of
HIV exposure; drug was tested at visit with 1st
evidence of HIV infection and in prior 90 days.

The impact of FTC was not addressed here. FTC
was not included in STRAND, and co-formulation
of FTC-TDF in iPrEx made independent
contributions difficult to identify.




Conclusion

» Atarget TFV-DP EC90 of 16 fmol/M viable
PBMC was identified for MSM

— Potential confounding by risk practices was minimized
by comparison to placebo and adjustments.

— Informs current & future studies evaluating
intermittent regimens and strategies to promote
consistent PREP use.

— Enables framework for estimating EC90 in rectal
tissue (poster 587).

* Drug concentrations associated with high PrEP
efficacy in MSM were well within the range
achieved by daily dosing.
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ARV PrEP for HIV-1 Prevention among Heterosexual Men and Women

Jared Baeten, Deborah Donnell, Patrick Ndase, Nelly Mugo, Andrew Mujugira, Connie
Celum, for the Partners PrEP Study Team

Background: We conducted a randomized, 3-arm trial of oral ARV pre-exposure
prophylaxis (PrEP) among heterosexual couples from Kenya and Uganda in which one
member was HIV-1 seronegative and the other HIV-1 seropositive (the Partners PrEP
Study). On July 10, 2011 the independent Data and Safety Monitoring Board, reviewing
data through May 31, recommended that the results of the study be publicly reported and
the placebo arm discontinued, because of clear demonstration of HIV-1 protection from
PrEP. We report final results from the primary study analysis, including updated data
through July 10, 2011.

Methods: Seronegative partners were randomly assigned to once-daily tenofovir (TDF),
combination emtricitabine/tenofovir (FTC/TDF), or matching placebo and followed
monthly for as long as 36 months. At enrollment, HIV-1 partners were not eligible for
ART under national guidelines. All couples received standard HIV-1 treatment and
prevention services, including individual and couples risk-reduction counseling and
condoms.

Results: We enrolled 4758 couples; for 62%, the HIV-1 uninfected partner was male.
Adherence to study medication was 97%, measured by monthly pill count of unused
study product, and retention was >96%. Of 82 post-randomization HIV-1 infections,
17 were among those assigned TDF, 13 among those assigned FTC/TDF, and 52 among
those assigned placebo; HIV-1 risk was reduced by 67% by TDF (95%CI 44 to 81,
p <0.0001) and 75% by FTC/TDF (95%CI 55 to 87, p<0.0001). HIV-1 protective effects
of FTC/TDF and TDF were not significantly different (p =0.23), and both study
medications significantly reduced HIV-1 risk in both men and women. The rate of serious
medical events was similar across the study arms. PrEP was associated with modest
increased gastrointestinal symptoms, primarily in the first month. HIV-1 resistance was
rare: among 8 subjects infected at randomization, 1 developed the K65R mutation and
1 the M184V mutation; no subjects who acquired HIV-1 after randomization developed
K65R or M184V mutations.

Conclusions: Among heterosexual men and women with a known HIV-1 infected
partner, once-daily oral TDF and FTC/TDF safely and substantially reduced the risk of
HIV-1 infection, when provided in the context of other HIV-1 prevention services.
Demonstration projects are needed to evaluate targeted PrEP delivery models for
highest-risk populations, including HIV-1 serodiscordant couples.



Antiretroviral Pre-Exposure
Prophylaxis (PrEP) for
HIV-1 Prevention among
Heterosexual Men and Women

The Partners PrEP Study Team
CROI 2012

PARTNERS PrEP STUDY

Partners PrEP Study Team
Sites:

— Eldoret, Kenya (Moi U, Indiana U): Edwin Were (PI), Ken Fife (Pl), Cosmas Apaka

Jinja, Uganda (Makarere U, UW); Patrick Ndase (Pl), Elly Katabira (Pl), Fridah Gabona

Kabwohe, Uganda (KCRC): Elioda Tumwesigye (Pl), Rogers Twesigye

Kampala, Uganda (Makarere U;: Elly Katabira (PI), Allan Ronald (Pl), Edith Nakku-Joloba
Kisumu, Kenya (KEMRI, UCSF): Elizabeth Bukusi (PI), Craig Cohen (Pl), Josephine Odoyo
Mbale, Uganda éTASO, CDC): Jonathan Wangisi (Pl), Akasiima Mucunguzi

Nairobi, Kenya (KNH/U Nairobi, UW): James Kiarie (Pl), Carey Farquhar (PI), Grace John-Stewart
(P1), Harrison Tamooh

Thika, Kenya (KNH/U Nairobi, UW): Nelly Mugo (P1), Kenneth Ngure

— Tororo, Uganda (CDC, TASO): Jim Campbell (Pl), Jordan Tappero (PI), Aloysious Kakia

University of Washln%ton Coordinating Center:

Connie Celum (Pl and Co-Chair), Jared Baeten (Co-Chair and Medical Director), Deborah Donnell
(Statistician), Justin Brantley, Tami Cloutier, Robert Coombs, Amy Dao, Shauna Durbin, Mira
Emmanuel-Ogier, Lisa Frenkel, Carlos Flores, Harald Haugen, Renee Heffron, Ting Hong, Jim
Hughes, Erin Kahle, Johanna Karas, Becky Karschney, Lara Kidoguchi, Meighan Krows, Matt
Leidholm, Jai Lingappa, Toni Maddox, Angela McKay, Julie McElrath, Allison Mobley, Susan
Morrison, Nelly Mugo, Andrew Mujugira, Vikram Nayani, Patrick Ndase, Apollo Odika, Hilda O’Hara,
Dana Panteleeff, Jennifer Revall, Marothodi Semenya, John Sparkman, Kathy Thomas, Ellen Wilcox

Adherence Ancillary Study: David Bangsberg, Jessica Haberer, Norma Ware, Monique Wyatt,
Steve Safren, Christina Psaros, Craig Hendrix, Namandjé Bumpus

DF/Net (data center): Lisa Ondrejcek, Darryl Pahl, Jae Chong

CLS (iaboratory oversight): Wendy Stevens, Charlotte Ingram, Ute Jentsch, Mukthar Kader, Nombulelo
Ggomane, Feroza Bulbulia, Jan van den Heuvel

ClinPhone/Perceptive Informatics (randomization)

Gilead (study drug donation): Jim Rooney

Bill & Melinda Gates Foundation (study funder): Stephen Becker

HIV serodiscordant couples who tested, screened, & participated

UNIVERSITY OF WASHINGTOMN
TERMATIONAL CLINICAL BE ENTER

PARTNERS FrER STUDY




Partners PrEP Study

* The Partners PrEP Study is a phase lll, randomized,
double-blind, placebo-controlled, three-arm trial of daily
oral tenofovir (TDF) and emtricitabine/tenofovir
(FTC/TDF) PrEP for the prevention of HIV-1 acquisition
by HIV-1 seronegative partners in heterosexual HIV-1
serodiscordant partnerships

Thika, Kenya Partners PrEP Study site

Partners PrEP Study

Primary aims:

1. To determine if PrEP prevents HIV-1 acquisition
among HIV-1 uninfected persons within HIV-1
serodiscordant partnerships. (Efficacy)

2. To assess the safety of PrEP when used by HIV-1
uninfected persons. (Safety)

PARTNERS PrEP STUDY




Design

4758 HIV-1 serodiscordant couples
(HIV-1 seropositive partner not yet medically eligible for ART)

|

Randomize HIV-1 seronegative partners
(normal liver, renal, & hematologic function)

7~

|

\

TDF once daily

FTC/TDF once daily

Placebo once daily

‘ All receiving comprehensive l HIV-1 prevention services

PARTNERS PrEP STUDY

Follow couples for up to 36 months

partner
Co-1° endpoint: Safety

1° endpoint: HIV-1 infection in the HIV-1 seronegative

Study Sites

IPARTNERS PrEP STUDY
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Study Procedures

HIV-1 seronegative participants HIV-1 seropositive participants
- monthly HIV-1 & pregnancy - 3-monthly visits

testing, symptom assessment, . g-monthly CD4 counts
provision of  study medication with

- ongoing HIV-1 primary care &

individual adherence counseling active referral for ART
- 3-monthly laboratory safety following national guidelines
monitoring

Study Procedures

HIV-1 seronegative participants HIV-1 seropositive participants

- monthly HIV-1 & pregnancy - 3-monthly visits

testing, symptom assessment, . g-monthly CD4 counts

.prO.VI.SIOFIlOf stu:y medication V\llllth - ongoing HIV-1 primary care &

individua adherence counseling active referral for ART

- 3-monthly laboratory safety following national guidelines
monitoring

All participants: comprehensive HIV-1 prevention package
- Risk reduction counseling (individual and couple)
- Free condoms and condom counseling
- Contraception counseling and provision
- Screening and treatment for STIs, HBV vaccination
- Counseling & referral for other HIV-1 prevention strategies
4@ (e.g., male circumcision, PEP) per national policies




Interim review

TDF

FTC/TDF

Placebo

|

Study start
July 2008

Interim review

« At an interim review on 10 July 2011, the study’s independent Data and
Safety Monitoring Board (DSMB) recommended public report of results
and discontinuation of placebo arm, due to definitive HIV-1 protection

TDF
FTC/TDF
Placebo X

| t

Study start DSMB recommends
July 2008 discontinuation of
7 placebo arm

July 2011




Interim review

« At an interim review on 10 July 2011, the study’s independent Data and
Safety Monitoring Board (DSMB) recommended public report of results
and discontinuation of placebo arm, due to definitive HIV-1 protection

TDF Final data cut-off for
primary analysis

FTC/TDE (reported here) = visits
through 10 July 2011

Placebo X
t ) ’
Study start DSMB recommends
July 2008 discontinuation of
placebo arm
July 2011
Enrollment characteristics
TDF FTC/TDF  Placebo
(n=1584) (n=1579) (n=1584)
HIV-1 seronegative partner male 62% 64% 61%
Age of HIV-1 seronegative partner, 33 33 33
years (median/IQR) (11% overall <25 years) (28,40) (28,40) (28,40)
Duration of partnership, years 7 7 7
(median/IQR) (3,14) (3,14) (3,14)
Duration known HIV-1 05 0.4 0.5
serodiscordant, years (median/IQR) (0.1,2.0) (0.1,2.0) (0.1,2.0)
CD4 count, HIV-1 seropositive 491 497 499

partner, cells/mm3 (median/IQR) (370,661) (380,664) (375,663)




Retention

Study month (# expected) TDF FTC/TDF  Placebo
Month 6 (n=4740) 98% 98% 99%
Month 12 (n=4236) 97% 98% 98%
Month 18 (n=3329) 97% 97% 97%
Month 24 (n=2322) 96% 97% 97%
Month 30 (n=923) 96% 98% 98%
Month 36 (n=49) 100% 100% 100%

Total of 7830 person-years of follow-up accrued
(>99,000 monthly visits)

Median follow-up = 23 months (IQR 16-28, range 1-36)

Study product distribution and
estimated adherence

Total TDF FTC/TDF Placebo

Study medication dispensed,

[0) 0, 0, [
% of study visits 96% 95% 97% 96%

% of study time no
medication dispensed due 2.0% 2.8% 1.4% 1.7%
to pregnancy

% of study time no
medication dispensed due 0.6% 0.6% 0.7% 0.6%
to safety hold




Study product distribution and
estimated adherence

Total TDF FTC/TDF Placebo

Study medlc_at_lon dispensed, 96% 95% 97% 96%
% of study visits

% of study time no

medication dispensed due 2.0% 2.8% 1.4% 1.7%

to pregnancy

% of study time no

medication dispensed due 0.6% 0.6% 0.7% 0.6%

to safety hold
Dispensed doses estimated
to have been taken, based 97% 97% 97% 97%

on monthly pill count of
unused study product

Antiretroviral therapy initiation
by HIV-1 infected partners

eligible for initiation of antiretroviral therapy according to
national guidelines of Kenya and Uganda were actively

During follow-up, HIV-1 seropositive partners who became

counseled to initiate treatment, referred, and linked to care at

local HIV-1 clinics.

TDF FTC/TDF

Proportion of HIV-1 infected partners
who initiated antiretroviral therapy 21.6% 19.6%
during follow-up

P-value, vs. placebo 0.8 0.3

Placebo

21.1%




Primary efficacy results

96 HIV-1 acquisition events observed, ITT analysis
(as of 10 July 2011)

14 retrospectively found to be
HIV-1 infected at enrollment
(i.e., seronegative acute infection:
subsequent testing of enrollment

samples after HIV-1 seroconversion

. by HIV-1 RNA PCR demonstrated
82 HIV-1 acquisition HIV-1 infection)

events in primary study
(mITT) analysis

Primary efficacy results

0.051
| - TDF
0.04 —- FTC/TDF
— Placebo

0.031

0.021

0.011

Cumulative probability of HIV-1 infection

0.00] - ) . ) . . } . : .
0 3 6 9 12 15 18 21 24 27 30 33 36
Months since randomization
No. at risk:
TDF 1572 1559 1547 1498 1350 1223 1062 902 735 510 287 108 15

FTC/TDF 1568 1557 1546 1493 1371 1248 1059 901 743 525 291 114 16
Placebo 1568 1557 1544 1487 1347 1224 1061 902 744 523 295 120 18

PARTNERS PrEP STUDY




Primary efficacy results

* Primary analysis: modified intention-to-treat (mITT)
* excluding infections present at randomization (5 TDF, 3 FTC/TDF, 6

placebo)
TDF FTC/TDF Placebo

Number of HIV-1 infections 17 13 52
HIV-1 incidence, per 100 person-years 0.65 0.50 1.99
HIV-1 protection efficacy, vs. 67% 7504
placebo

95% ClI (44-81%)  (55-87%)

p-value <0.0001 <0.0001

Primary efficacy results

* Primary analysis: modified intention-to-treat (mITT)
* excluding infections present at randomization (5 TDF, 3 FTC/TDF, 6

placebo)
TDF FTC/TDF Placebo

Number of HIV-1 infections 17 13 52
HIV-1 incidence, per 100 person-years 0.65 0.50 1.99
HIV-1 protection efficacy, vs. 67% 7504
placebo

95% ClI (44-81%)  (55-87%)

p-value <0.0001 <0.0001

4;’;,4 Effect of TDF (67%) and FTC/TDF (75%) were statistically similar to
each other (p=0.23)




Primary efficacy results

* Primary analysis: modified intention-to-treat (mITT)
* excluding infections present at randomization (5 TDF, 3 FTC/TDF, 6

placebo)
TDF FTC/TDF Placebo
Number of HIV-1 infections 17 13 52
HIV-1 incidence, per 100 person-years 0.65 0.50 1.99
II;III;/C-:(lebp(;’otection efficacy, vs. 67% 7504

95% CI 1%) 7%)
p-value 970001 870001

Both TDF and FTC/TDF ruled out <30% efficacy (test against
H,=0.7): p=0.003 for TDF and p=0.0004 for FTC/TDF

Subgroup analysis - gender

* Both TDF and FTC/TDF significantly reduced HIV-1 risk in
both men and women

Women: 45 total infections: 8 TDF, 9 FTC/TDF, 28 placebo (incidence 2.81)
Men: 37 infections: 9 TDF, 4 FTC/TDF, 24 placebo (incidence 1.49)




Subgroup analysis - gender

* Both TDF and FTC/TDF significantly reduced HIV-1 risk in
both men and women

Women: 45 total infections: 8 TDF, 9 FTC/TDF, 28 placebo (incidence 2.81)
Men: 37 infections: 9 TDF, 4 FTC/TDF, 24 placebo (incidence 1.49)

Efficacy P-value Interaction
(95% CiI) p-value
TDF
Women 71% p=0.002
(37-87%) p=0.65
Men 63% p=0.01
(20-83%)
FTC/TDF
Women 66% p=0.005
(28-84%) p=0.24
Men 84% p<0.001
(54-94%)

Both TDF and FTC/TDF reduced HIV-1
incidence in pre-defined subgroups

Baseline characteristic
<25 years

Age
225 years —-— -
None, past month :
Unprotected sex ' ;
Any, past month > ' -
Kenya
Country ® : ®
Uganda - -—
Circumcision status, ~ Cireumeised e - |
HIV-1 seronegative men  yncircumcised o -
<50,000 ies/mL '
Plasma HIV-1 RNA level of copiesim - --—
HIV-1 seropositive partner >50 oo copies/mL - -—
CD4 count of HIV-1  250-350 cells/mm? —e —.—
seropositive partner >350 cells/mm? - i -
o 0.5 1.0 (o] 0.5 1.0

TDF vs. placebo FTC/TDF vs.
placebo




Primary safety results

No statistically significant difference in deaths, SAEs

Number (%) of P-value vs. P-value vs.
participants TDF placebo FTC/TDF placebo Placebo
8 8 9
Death (<19%) 0.80 (<19%) 0.80 (<1%)
118 115 118
SAE @5 1.00 i 0.89 oy
Key laboratory safety results
» No statistically significant difference in creatinine
elevation phosphorus decrease adverse events
Number (%) of P-value vs. P-value vs.
participants TDF placebo FTC/TDF placebo Placebo
Confirmed
creatinine
elevation
Grade 1 (1)/6) 0.57 (]f) 0.28 (10/2)
Grade 2+ (j’o/) 0.62 (j)/) 0.62 (<110/)
Confirmed
phosphorus 39"'/2) 0.75 ?94/? 0.80 293/6)
decrease

Laboratory AEs were repeated for confirmation within 7 days.




Medication tolerability

" P-value P-value
ey TDF e S FTCITDF FTCIDE  Placebo
Nausea

All visits 1.6% p=0.28 1.6% p=0.27 1.5%

Month 1 6.3% p=0.03 5.9% p=0.07 4.5%
Fatigue

All visits 3.8% p=0.06 3.6% p=0.26 3.3%

Month 1 10.4% p=0.004 10.6% p=0.002 7.4%

Resistance — pre-specified mutations

*  2/8 persons who had seronegative acute HIV-1 infection when starting
PrEP developed resistant virus (1 K65R, 1 M184V)

*  No participants who acquired HIV-1 after enroliment developed mutations
conferring resistance to TDF or FTC

Infected at enrollment Infected after enrollment
TDF FTC/TDF Placebo TDF FTC/TDF Placebo
N=5 N=3 N=6 N=15 N=12 N=51
K65R 1 0 0 0 0 0
(20%)
K70E 0 0 0 0 0 0
M184V 0 1 0 0 0 0
(33%)
M184l 0 0 0 0 0 0

Consensus resistance testing results for 92/96 infections in the study.




Resistance — additional mutations

« In addition, 4 individuals (2 TDF, 1 FTC/TDF, 1
placebo), all infected post-enrollment, were found to

have mutations conferring high-level resistance to
NNRTIs (K103N or V106A)

« This NNRTI resistance is unlikely to be selected by
the study medication and instead reflects
transmitted resistance = resistance circulating in
communities from treatment/PMTCT

Sexual behavior

50

At enrollment, 27% of couples reported unprotected
i TDF

40 — - FTC/TDF sex in the past month. This declined during follow-up
and was similar across the study arms.

—— Placebo

Proportion of HIV-1 negative participants reporting any unprotected sex (%)

o] 3 6 -] 12 15 18 21 24 27 30

Meonths since randomization

Responses:
TDF 1584 1517 1487 1439 1296 1174 1017 862 700 490 280
FTC/TDF 1579 1523 1492 1434 1324 1196 1020 862 715 506 283

Placebo 1584 1521 1500 1434 1304 1174 1021 869 724 509 289




Sexual behavior

50

At enrollment, 27% of couples reported unprotected
e TDF

40 — — FTC/TDF sex in the past month. This declined during follow-up
and was similar across the study arms.

— Placebo

o] 3 6 =] 12 15 18 21 24 27 30

Proportion of HIV-1 negative participants reporting any unprotected sex (%)

Menths since randomization

Responses:

TDF 1584 1517 1487 1439 1296 1174 1017 862 700 490 280
FTC/TDF 1579 1523 1492 1434 1324 11986 1020 862 715 S508 283
Placebo 1584 1521 1500 1434 1304 1174 1021 869 724 509 289

30% (42% men, 9% women) reported another partner during the study

Summary

TDF and FTC/TDF PrEP definitively provided 67% &
75% protection, respectively, against HIV-1 acquisition
among in African men and women at risk for HIV-1
infection, when provided in the context of other HIV-1

prevention services
* HIV-1 protection effect was robust in both women and men
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« TDF and FTC/TDF PrEP definitively provided 67% &
75% protection, respectively, against HIV-1 acquisition
among in African men and women at risk for HIV-1
infection, when provided in the context of other HIV-1

prevention services
HIV-1 protection effect was robust in both women and men

* No statistically significant differences between PrEP and
placebo in key safety parameters
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Summary

« TDF and FTC/TDF PrEP definitively provided 67% &
75% protection, respectively, against HIV-1 acquisition
among in African men and women at risk for HIV-1
infection, when provided in the context of other HIV-1

prevention services
HIV-1 protection effect was robust in both women and men

* No statistically significant differences between PrEP and
placebo in key safety parameters

 Resistance to TDF and FTC:
» 2/8 with acute HIV-1 at PrEP initiation (one k65R, one M184v)
* 0/27 who acquired HIV-1 after randomization
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Summary

« TDF and FTC/TDF PrEP definitively provided 67% &
75% protection, respectively, against HIV-1 acquisition
among in African men and women at risk for HIV-1
infection, when provided in the context of other HIV-1

prevention services
HIV-1 protection effect was robust in both women and men

» No statistically significant differences between PrEP and
placebo in key safety parameters

 Resistance to TDF and FTC:
« 2/8 with acute HIV-1 at PrEP initiation (one k65R, one M184v)
» 0/27 who acquired HIV-1 after randomization

* No evidence of behavioral risk compensation

Partners PrEP Study is ongoing

TDF Final data cut-off for

primary analysis
FTC/TDF (reported here) = visits
through 10 July 2011

Placebo X
t t ’
Study start DSMB recommends
July 2008 discontinuation of

placebo arm
July 2011




Partners PrEP Study is ongoing

« After July 2011,
» Active arms have continued
* Placebo arm re-randomized to active PrEP

TDF
FTC/TDF
Placebo X TDF

f f f

Study start DSMB recommends Study conclusion
July 2008 discontinuation of December 2012
placebo arm
July 2011

Additional information from the Partners
PrEP Study at CROI 2012
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Frequency of false positive rapid HIV-1 tests Ndase #1058

Standardized scoring mechanism to define
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Background: The iPrEx Study enrolled 2499 MSM from 4 continents in a randomized trial of tenolovir/emuicitabine
vs placcho, HIV seroconversjons were 42% lower in the PrEP than the placebo group; efficacy more than doubled amg
with detectable PrEP in plasma. To maximize population effects and cost effectiveness, we identitied bascline factor ag

(PrEp)
Ng men

. : A . P 30c
with the largest proportion of infections, while minimizing the annual number needed Lo treat Lo avert 1 infection, toted
Methods: In iPrEx, we collected demographic and risk variables for the prior 3 months; men had monthly HIV antibody (egyj

’ ing,

We identified baseline demographic and behavioral factors associated with HIV seroconversion among the placeho group us;

univariate Cox proportional hazard models, stratified by study site. We calculated the population attributable fraction of 1}S|mg
variables. a measure that combines the variable’s prevalence with its impact on HIV acquisition risk. The number nccdcdese
treat was caleulated for cach subgroup using unadjusted risk ratios. o
Results: Overall, >80% of the men were enrolled in South America. Among 1214 placebo recipients with at least 1 follow
up visil, HIV incidence was 3.9/100 person-years. Men reporting unprolected receptive anal sex, regardless of perceived Darlnc.
serostatus, were al increased HIV risk (HR 6.1, p <0.001) this risk factor had the highest population attributable fractio;:
(64%). Men reporting cocaine usc were also at increased risk (HR 2.2, p = 0.048). but the population attributable fraction was
only 5%. Men with sexually ransmitted infections (ST in the previous 6 months were at elevated risk (HR 1.7, p = ()‘()35 Resultst 1
with a population attributable {raction of 14%. Men with a known HIV* partner were ncither common nor at signiﬁcanﬂ)’l The MO

grealer risk (population attributable fraction 1%). The number needed (o treat per ycar overall, calculated on overall efficacy : superior-l
of 42% in this cohort, was 60 (95%CJ 37 to 164), and somewhat lower [or men reporting unprotected receptive anal sex " qrgeons
(number needed to treat 35, 95%CT 23 o 74), cocaine use (number needed Lo treat 12, 95%C1L6 10 70) or STT (number needed ‘lhemmom
to treat 39, 95%CI 21 to 233). Although men <25 years had somewhat higher seroincidence (4.2/100 person-yeares), number 7 g statist
needed (o treat was also somewhat higher (85: 95%C1 36 Lo no benefit). : Conclush
Conclusions: PrEP may be most effective for MSM who report unprotected receptive anal sex, given their high population challeng¢
altributable fraction and low number needed to treat. Although men reporting STI or cocaine accounted for relatively few providinr
infections, number needed to treat was extremely favorable in these groups. Serodiscordant couples were uncommon and not “yg surgic

at elevated risk in this cohort. Interventions that improve adherence, particularly for younger men, could substantially reduce
the annual number needed to treat.

* Backer

visit the
Background: Efficacy estimates for oral antiretroviral pre-exposure prophylaxis (PrEP) for HIV-1 prevention range from 0 to - peductic
75%. Differences in adherence may cxplain the wide range in efficacy estimates observed in diflerent populations. No efficacy +oof fow=
studies 1o date have reported objective behavioral measures of PrEP adherence. Methot
Methods: We measured adherence with unannounced home pilt counts (UPC) and the Medication Event Monitoring System % enrollec
(MEMS) in an adherence sub-study at 3 sites in Uganda participating in the Partners PrEP Study. a placebo-controlied trial of fext me
oral tenofovir and emtricitabine/tenofovir PrEP among HIV-1 aninfected members of HIV-1 serodiscordant couples. UPC fhe 7-C
occurred every month for the first 6 months then every quarter thereafter. MEMS recorded cach pill bottle opening. Participants " relative
received couples-based adherence counseling at PrEP initiation and throughout the study. An additional counseling intervention i Result
based on cognitive-behavioral theory, motivational interviewing, problem-solving, and relationship barriers to adherence was : (relatir
provided when UPC adherence fell below 80%. Participants were followed every month for HIV-1 seroconversion and provision * “analys
of study medication. compé
Results: We cnrolled 1147 HIV-1- participants in the Partners PrEP Study in the adherence sub-study: 53% were male, the lo reqt
median age was 34 years, and the median duration of partnership was 8.5 years. Median adherence was 99% by UPC and 92% more
by MEMS over a lotal of 807 person-years of follow-up. During follow-up, 124 participants (10.8%) had <80% UPC adherence, Conc
and 101 of these 124 (81%) reccived the additional adherence counseling intervention. Among those with al least two UPCs Y adult
post intervention, adherence improved (o =80% in 61 of 66 (92%) and 54 (82%) remained at =80% UPC adherence f{or the ~ transy

remainder of follow-up. A total of 14 HIV-1 infections occurred among the 1,147 participants: 14 in 333 person-ycars among
404 participants randomized (o the placebo arm and 0 in 616 person-years among 750 participants in the active PrEP arms
(PrEP cfficacy 100%, 95%CI 87% to 100%, p <0.001).

Conclusions: High PrEP adherence in the selling of active adherence monitoring and counseling support was associated with
a high degree of protection from HIV-1 transmission in stable serodiscordant couples. Real-time adherence monitoring could
identify couples for targeted adherence support in order to maximize PrEP effectiveness during implementation.

Background: Most people living with HIV/AIDS (PLWHA) reduce their practice of secondary transmission risk behaviors
subsequent to diagnosis, but many do not. One known risk factor for continued secondary transmission risk behaviors is
depression. However, there is little research on intervention models that integrate secondary prevention with mental health
treatment. A recently proposed conceptual model shows a hypothesized effect of mental health treatment on sccondary transmis-
sion risk behaviors, but the model has not yet been empirically tested.

Methods: To test the conceptual model, we used data from a non-blinded, randomized controlied trial of 137 persons with
confirmed HIV infection who met DSM-IV criteria for Major Depressive Disorder, Dysthymia, or Minor Depressive Disorder,
recruited from shelters, free-meal programs, single-room occupancy hotels, and public HIV clinics. The intervention was directly
observed once-daily {luoxetine for 2 weeks, directly observed once-weekly fluoxetine for 22 wecks, and then self-administered
once-weekly fluoxetine for 12 weeks. Participants underwent structured interviews every 3 months for data collection. Oulcomes
of interest were: total number of sexual partners, unprotected sexual inlercourse, unprotected intercourse with an HIV~ partner
or partner of unknown serostatus, and transactional sex.

Results: Antidepressant medication treatment reduced the total number of partners (adjusted incidence rate ratio ().48; 95%C1
(.27 1o 0.86) and probability of unprotected sexual intercourse (AOR 0.51; 95%CI, 0.26 to 0.99). However, there was ne
statistically significant effect on transactional sex (AOR 0.54; 95%C1, 0.17 1o 1.74) or sexual intercourse wilh an HIV™ partner
or partner of unknown serostatus (AOR 0.60; 95%C1 0.28 to 1.29).

Conclusions: Weekly fluoxetine treatment of depression among homeless and marginally housed PLWHA resulted in enhanced
secondary prevention, specifically partner reduction and unprotected sexual intercourse.
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Background

Efficacy estimates for oral antiretroviral pre-exposure prophylaxis (PrEP) for HIV-1 prevention
range from 0-75%.

Differences in adherence may explain the wide range in efficacy estimates observed in different
populations.

*No efficacy studies to date have reported objective behavioral measures of PrEP adherence.

Methods
«Setting: 1 urban (Kampala) and 2 rural (Kabwohe and Tororo) Ugandan sites participating in the
Partners PrEP Study, a placebo-controlled trial of oral tenofovir and emtricitabine/tenofovir PrEP
among HIV-1 uninfected members of HIV-1 serodiscordant couples
* Unannounced home-based pill counts (UPC) N ‘*ﬂ"—"-
occurred every month for the first 6 months then every quarter thereafter
» Medication Event Monitoring System (MEMS) recorded each pill bottle opening
¢ Clinic-based pill counts and self-reported missed doses were collected monthly in the Partners
PrEP Study
eParticipants received couples-based adherence counseling at PrEP initiation and during the study
*An additional counseling intervention based on cognitive-behavioral theory, motivational
interviewing, problem-solving, and relationship barriers to adherence was provided if UPC
adherence was <80%

Participants were followed every month for HIV-1 seroconversion and provision of study
medication in the Partners PrEP Study

*Adherence measures:

Results
1,147 HIV negative participants from the Partners PrEP Study were enrolled
*Median adherence (745 person-years of follow-up)
 99% by UPC
* 929% by MEMS
124 participants (10.8%) had <80% UPC adherence
¢ 101 of whom (81%) received the additional adherence counseling intervention
* Among those with 2+ UPCs post-intervention, adherence improved to >80% in 61 of 66
(92%) and 54 (82%) remained at >80% UPC adherence

Table 1. HIV-negative participant characteristics

HIV-T seronegative HIV-L seronegative
not enrolled in AAS study  enrolled in AASstudy  P-value
(N=597) (N=1147)

Individual characteristics
Female gender 248 (42%) 539 (47%) 0.03
Years of education 6(39) 6(37) 0.01

Age Inyears 34 (2840) 34/(30-40) 022
18-24 58 (10%) 88 (8%)

25-34 269 (45%) 502 (44%)
35+ 270 (45%) 557 (48%)

Placebo 183 (31%) 402 (35%)

Clinic visit of AAS enrollment
At PrEP enroliment n/a
Months1 -6 n/a
Months 7-12 n/a

290 (25%)
182 (16%)
202 (18%)
473 (41%)

Table 3. Pair-wise Spearman correlations among all
adherence measures

After month 12 n/a

Married 581 (97%)
Living together 585 (98%) 1129 (98%)

1135 (99%) Self report Clinic pill count upC MEMS

Number of years living together 7.1(3.0-14.2) 85 (3.7-15.3)

Self report 1.0 0.63 (p<.0001) | 0.48 (p<.0001)

# children in partnership 2(1-4) 2 (14)

0.74 (p<.0001)
1.0

Unprotected sexin prior month 142 (25%) 321 (29%) Clinic pill count_ 0.75 (p<.0001) | 0.51 (p<.0001)
HIV infected partner CD4 count 477 (355-645) 491 (368-667) Unannounced pill count 1.0 0.45 (p<.0001)

HIVinfected partner HIV-1 viral load 40 (3.3-46) 4.0(3.3-46) MEMS 1.0

Table 2. Median (IQR) adherence by all measures

Unannounced Pill Count MEMS CPC Clinic Pill Count Self Report

Mean (SD)
86.9 (16.4)

Median (IQR)
92.1(85.9-94.2)

Mean (SD) | Median (IQR)
96.6 (6.7) 98.8 (96-99.8)

Mean (SD) | Median (IQR)
98.2 (3.8) 99.4 (98-100)

Description Mean (SD) | Median (IQR)
Overall 97.6 (6.3) 99.1 (96.9-100)

By quarter

Month 1-3 98.4(11.6) | 100(97.1-100) 88.8 (15.9) 92.4(88.1-94) 97.1(7) 98.8 (96.5-100) 98.4 (4) 100 (98.7-100)

Month 4-6 983(7.1) | 99.6(97.1-100) | 87 (18.6) 91.7 (85.7-94) 97.1(8) 98.8(96.5-100) | 98.4(4.3) | 100(98.8-100)

Q7-9 97.8(8.3) 100 (96.5-100) 87.8(18.5) 93.8(88.1-95.2) 96.6 (9.7) 98.8 (96.4-100) 98 (7.3) 100 (98.3-100)

Q10-12 97.2(8.6) | 98.8(96.1-100) | 86.3(20.3) | 92.9(86.995.2) | 96.9(7.7) | 98.8(96.5100) | 98.2(5.9) | 100 (98.8-100)

Q13-15 97.7(7.8) | 99.2(97-100) 84.9(206) | 92.9(857-952) | 96.6(7.8) | 98.8(96.4-100) | 983(6.2) | 100(98.8-100)

Q16-18 96.6(8.7) | 98.7(957-100) | 85.8(17.6) | 92.7(83.3952) | 95.8(9.1) | 98.8(95.4-100) | 97.8(6.1) | 100 (97.6-100)

100 (98.2-100)

Q1921 98.2(45) | 98.8(96.9-100) | 87.4(16) 92.8(85.7-94.6) | 97.8(4.6) | 100(96.5-100) 98.7 (2.2)

*PrEP efficacy within the Adherence Sub-Study was 100%6 (95% CI 87-100%, p<0.001)
e 14 HIV-1 infections occurred in 333 person-years among 402 participants on placebo
¢ 0 HIV-1 infections occurred in 616 person-years among 745 participants on active drug

Conclusions

*High PrEP adherence in the setting of active adherence monitoring and counseling support was
associated with a high degree of protection from HIV-1 transmission in stable serodiscordant
couples

Correlations between objective and subjective measures were reasonably high, suggesting confidence
in the interpretation of efficacy data

*No decline in adherence was observed over 24 months of follow up

For PrEP implementation, real-time adherence monitoring could identify couples for targeted
adherence support

Acknowledgements

«Study participants

*Funding: Bill and Melinda Gates Foundation
(PO: Stephen Becker)

Gilead (study drug donation)

*DF/Net (data coordination)

*CLS (laboratory oversight)

« Study staff
*Kabwohe: Rogers Twesigye and team
» Kampala: Edith Nakku-Joloba and team
«Tororo: AloysiousKakia and team
< University of WA: MeighanKrows, Lara Beshaw, Andrew Mujugira
« Partners: Peggy Bartek
« Harvard Medical School: Norma Ware, Monique Wyatt




TDF Drug Levels Indicate PrEP Use Is Strongly Correlated with HIV-1 Protective Effects: Kenya and
Uganda

Background: Among heterosexual men and women in the Partners PrEP Study, pre-exposure prophylaxis
(PreP) with oral tenofovir disoproxyl fumarate (TDF) and combination emtricitabine (FTC/TDF) decreased HIV-1
acquisition risk by 67% and 75%, respectively. Plasma levels of PrEP medications could provide a biological
marker of adherence to PrEP and importantancillary information about protective efficacy.

Methods: We enrolled 4758 HIV-1- members of HIV-1 serodiscordant couples from Kenya and Uganda in a
phase I, randomized, placebo-controlled trial of daily oral TDF and FTC/TDF PrEP. To assess the relationship
between detectable levels of drug in plasma and HIV-1 protective effects, we conducted a case-cohort study
comparing TDF drug levels in patients who acquired HIV-1 to a cohort who did not acquire HIV-1. Cases were
those from the TDF and FTC/TDF arms who acquired HIV-1 after randomization (n = 17 for TDF; n = 12 for
FTC/TDF); plasma from the HIV-1 seroconversion visit was tested. The comparison cohort was 198 randomly
selected subjects from the TDF and FTC/TDF arms; plasma from months 1, 3, 6, 12, 18, 24, 30, and 36 was
tested (n " 902 samples). Ultra-performance liquid chromatography—mass spectrometry assay was used; the limit
of quantification was 0.3 ng/mL. TDF, the common medication between the 2 active study arms, was tested.

Results: Among 29 subjects who acquired HIV-1, 35% (6 of 17) of those assigned to the TDF and 25% (3 of 12)
of those assigned to the FTC/TDF arm had TDF detected in plasma at the seroconversion visit. In comparison,
83% (363 of 437) of samples from uninfected controls in the TDF and 81% (375 of 465) from the FTC/TDF arm
had detectable TDF. Median TDF concentrations in the uninfected cohort were 70 ng/mL (IQR 33 to 111) in the
TDF arm and 67 ng/mL (IQR16 to 99) in the FTC/TDF arm. For those randomized to TDF, having a detectable
level of TDF, as compared to an undetectable level, was associated with an 86% (95%CI 67% to 94%, p <0.001)
reduction in HIV-1 risk; for the TDF/FTC arm, the HIV-1 risk reduction was 90% (95%CI 58% to 98%, p = 0.002).

Conclusions: Among persons taking TDF and FTC/TDF PrEP, detection of TDF in plasma was strongly
predictive of high protection from HIV-1 acquisition. Drug detection and levels over multiple visits in the control
cohort suggest that a majority consistently used PrEP, supporting the high level of protection for HIV-1
acquisition observed in the Partners PrEP Study.



Tenofovir Drug Levels Indicate
PrEP Use is Strongly
Correlated with HIV-1

Protective Effects
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Background

« Adherence appears to be a critical factor
for PrEP efficacy

» Tenofovir levels in plasma have been used
as markers of adherence and coverage of
active study drugs

« Quantitative levels of tenofovir may
correlate with PrEP protective effects




IPrEX drug levels

» Detectable tenofovir D Plasma TFV Lave
. 2/33 Detectable 17/35 Detectable
— 9% of HIV-infected 5 :
— 51% of negative controls 5o
* Relative reduction in HIV £
£ 5004
92% (95% CI 40-99;p<0.001) z - o
Lower limit of detection 10 ng/mL 250- oy
e
5 ° ®og,0®
Case Control
(HIV-positive) [HIV-negative)
Grant, NEJM, 2010
Objectives

« Examine the relationship between
presence of active drug and prevention of
HIV acquisition in the Partners PrEP study

« Explore drug adherence over time




Primary efficacy results

* Primary analysis: modified intention-to-treat (mITT)
* excluding infections present at randomization (5 TDF, 3 FTC/TDF, 6

placebo)
TDF FTC/TDF Placebo

Number randomized 1584 1579 1584
Number of HIV-1 infections 17 13 52
HIV-1 incidence, per 100 person-years 0.65 0.50 1.99
HIV-1 protection efficacy, vs placebo 67% 75%

95% ClI (44-81%) (55-87%)

p-value <0.0001  <0.0001

Primary efficacy results

* Primary analysis: modified intention-to-treat (mITT)
* excluding infections present at randomization (5 TDF, 3 FTC/TDF, 6

placebo)
TDF FTC/TDF | Placebo
Number randomized 1584 1579 1584
Number of HIV-1 infections 17 13 52
HIV-1 incidence, per 100 person-years 0.65 0.50 1.99
HIV-1 protection efficacy, vs placebo 67% 75%
95% ClI (44-81%) (55-87%)

p-value <0.0001 <0.0001




Case cohort study design

» Cases
— 30 seroconverters in active arms (17 TDF,13 FTC/TDF)

* Cohort

— 200 uninfected subjects randomly selected from
active arms (100 TDF, 100 FTC/TDF)

— Random selection had no restrictions related to study
drug hold, loss to follow up, or risk.

Case cohort study design

Tenofovir testing in plasma samples
— Cases and cohort: Months 1, 3, 6,12,18, 24, 30, 36.
— Cases: plus seroconversion visit

Cohort: 902 samples from 198 participants
Cases:128 samples from 29 participants

Tenofovir laboratory methods:

— Blinded testing with ultra performance liquid
chromatography-mass spectrometry assay

— Lower limit of quantification was 0.3 ng/mL




Dosing and corresponding plasma drug levels

» After single dose, plasma » Tenofovir >40 ng/mL in
tenofovir is measurable for 9-  97.5% subjects at steady

10 days state with daily DOT
A 100 1000
—@— 1tab - weekly
v— 1tab - 2x weekly
—4A— 2 tab - 2x weekly
100 —@— 1 tab - daily
_ 104
5 E
£ S 10
5 =
- E
S &
01 0.1 4
12 3 4 5' 6 7 8 % 10 M 12013 oM 0.01 T T T T T T
Time after single Truvada dose (days) 0 10 20 30 40 50 60
. Study Day
Patterson et al, Sci Trans Med, 2011 HPTN 066 (Data on File)

Results




Detection of tenofovir in plasma

Cases Cohort
(TDF =17, FTC/TDF = 12) (N =198)

Visits prior to Seroconversion
seroconversion visits

TDF arm 35/63 56% 6/17 31%
FTC/TDF arm 20/36 56% 3/12 25%

All visits

363/437 83%
375/465 81%

Detection of tenofovir in plasma

Cases Cohort
(TDF = 17, FTC/TDF = 12) (N =198)

Visits prior to
seroconversion

TDF arm 35/63 56%
FTC/TDF arm 20/36 56%

Seroconversion
visits

6/17 31%

3/12 25%

All visits

363/437 83%
375/465 81%

» 82% of visits in cohort who remained HIV
uninfected had detectable levels of drug




Detection of tenofovir in plasma

Cases Cohort
(TDF =17, FTC/TDF = 12) (N =198)

Visits prior to Seroconversion .
. L All visits
seroconversion visits
TDF arm 35/63 56% 6/17 31% 363/437 83%
FTC/TDF arm 20/36 56% 3/12 25% 375/465 81%

Detection of tenofovir in plasma

Cases Cohort
(TDF = 17, FTC/TDF = 12) (N =198)

Visits prior to Seroconversion o
. L All visits
seroconversion visits
TDF arm 35/63 56% 6/17 31% 363/437 83%
FTC/TDF arm 20/36 56% 3/12 25% 375/465 81%




HIV risk reduction for detectable
levels of tenofovir

Cases Cohort
(TDF = 17, FTC/TDF = 12) (N = 198)

Visits prior to Seroconversion ..
. .. All visits
seroconversion visits
TDF arm 35/63 56% 6/17 31% 363/437 83%
FTC/TDF arm 20/36 56% 3/12 25% 375/465 81%

Relative risk reduction associated with detectable study drug
TDF arm: 86% (95% CI: 57%, 95%) p < 0.001
FTC/TDF arm: 90% (95% CI: 56%, 98%) p = 0.002

Adjusting for demographic and risk factors does not substantively
change estimates

HIV risk reduction for detectable
levels of tenofovir

Cases Cohort
(TDF = 17, FTC/TDF = 12) (N =198)

Visits prior to Seroconversion o
. L All visits
seroconversion visits
TDF arm 35/63 56% 6/17 31% 363/437 83%
FTC/TDF arm 20/36 56% 3/12 25% 375/465 81%

Relative risk reduction associated with detectable tenofovir
TDF arm: 86% (95% CI: 57%, 95%)
FTC/TDF arm: 90% (95% CI: 56%, 98%)

Adjusting for demographic and risk factors does not substantively
change estimates




Drug levels in HIV infected cases

4 cases with drug levels
consistently > 40 ng/mL

«—

4 cases with drug
consistently detectable

0.3-40

Drug concentration (ng/mL)
]

Undetectable

T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30
Visit month

Quantitative levels of detectable
Tenofovir

Case Cohort
(TDF = 17, FTC/TDF = 12) (N = 198)

Quantitative levels of tenofovir (both arms combined)

99 samples 29 samples 902 samples
Undetectable 44 44% 20 69% 164 18%
0.3 - 10 ng/mL 3 3% 1 3% 38 4%
<10 — 40 ng/mL 9 9% 1 3% 60 7%
<40 ng/mL 43 43% 7 24% 640 71%

Generally, when drug is detectable, occurs at
high concentration




Quantitative levels of detectable

Tenofovir

Case
(TDF =17, FTC/TDF = 12)

Cohort
(N =198)

Quantitative levels of tenofovir (both arms combined)

99 samples 29 samples
Undetectable 44 44% 20 69%
0.3 - 40 ng/mL 12 12% 2 6%
<40 ng/mL 43 43% 7 24%

902 samples
164 18%
98 11%
640 71%

Drug levels during follow-up in cohort

(non-seroconverters)

=40

Drug concentration (ng/mL)

0.3-40

Undetectable

T T T T T T
0 3 6 9 12 15 18

Visit month

T T
21 24




Drug levels during follow-up in cohort:
Initially undetectable

>40

Drug concentration (ng/mL)

0.3-40

Undetectable

T T T T T T T T T
0 3 6 9 12 15 18 21 24
Visit month

Drug levels during follow-up in cohort:
Initially low levels

z40

Drug concentration (ng/mL)

0.3-40

Undetectable

T T T T T T T
0 3 6 9 12 15 18 21 24
Visit month




Drug levels during follow-up in cohort:
Initially high levels

ntration (ng/mL)

Drug levels during follow-up in cohort:
Initially high levels

Z| Includes
~ | pregnancies




Drug levels during follow-up in cohort:
Initially high levels

240

ntration (ng/mL)

0.3-40

Drug conce

Undetectable

Future directions

« Study of cases HIV-infected despite
consistent exposure to drug

» Relationship between adherence by pill
count and level of drug detected

» Factors associated with undetectable drug
levels




Conclusions

» Partners PrEP study achieved high levels of
compliance to monthly study visits and
adherence to daily dosing

* 82% visits in non-seroconverters had detectable
tenofovir

* Presence of active PrEP medication associated
with 86-90% relative reduction in risk of HIV
infection.

* These findings reinforce the efficacy observed in
Partner PrEP study.

Partners PrEP Study Team
Sites
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Kampala, Uganda (Makarere U): Elly Katabira (PI), Allan Ronald (PI), Edith Nakku-Joloba
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Nairobi, Kenya (KNH/U Nairobi, UW): James Kiarie (Pl), Carey Farquhar (Pl), Grace John-Stewart
(PI), Harrison Tamooh

Thika, Kenya (KNH/U Nairobi, UW): Nelly Mugo (PI), Kenneth Ngure

— Tororo, Uganda (CDC, TASO): Jim Campbell (PI), Jordan Tappero (Pl), Aloysious Kakia

University of Washington Coordinating Center
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DF/Net (data center): Lisa Ondrejcek, Darryl Pahl, Jae Chong

CLS (aboratory oversight): Wendy Stevens, Charlotte Ingram, Ute Jentsch, Mukthar Kader, Nombulelo
Ggomane, Feroza Bulbulia, Jan van den Heuvel

ClinPhone/Perceptive Informatics (randomization)
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Bill & Melinda Gates Foundation (study funder): Stephen Becker e =
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Preliminary Analysis of Biomedical Data From the
Phase Il Clinical Safety Trial of Tenofovir Disoproxil
Fumarate (TDF) for HIV-1 Pre-Exposure Prophylaxis

(PrEP) Among U.S. Men Who Have Sex With Men (MSM)

L Grohskopf, R Gvetadze, S Pathak, B O’Hara, K Mayer,

A Liu, K Chillag, S Buchbinder, M Ackers, L Paxton, B Collins,
M Thompson

XVIIl International AIDS Conference
Vienna, Austria
23 July 2010
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Disclaimer: The views expressed herein are solely the responsibility of the . |}
author and do not necessarily represent the official views of the CDC —

,/_ National Center for HIV/AIDS, Viral Hepatitis, STD & TB Prevention
\ Division of HIV/AIDS Prevention

Background and Objectives

Antiretroviral PrEP is currently under study in several
countries and risk populations

This focuses on biomedical safety results from first trial of oral
TDF PrEP among MSM

Primary objectives:

= Biomedical safety

= Behavioral safety (risk compensation)
Secondary objectives:

= Adherence to study drug

= Description of number and resistance characteristics of
breakthrough HIV-1 infections




Study Design

Randomized, double-blind, placebo-controlled safety trial
Three sites:
= AIDS Research Consortium of Atlanta (ARCA)
= San Francisco Department of Public Health (SF)
= Fenway Health, Boston (FH)
400 HIV-uninfected MSM randomized to receive TDF, 300mg/day or placebo
Visits every 3 months
= HIV testing
= Adverse events and laboratory safety parameters
Adherence
Sexual, sociobehavioral data
Risk reduction counseling
Bone mineral density studies (DEXA)—SF participants

Study Design

Placebo

L
A

TDF

No. of participants

- -
g ™

! Routine study procedures ‘(@8- TFFIiS
but NO pill !
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~

Enrollment 9 months 24 months




Enrollment Overview

679 Screened
400 Enrolled
Behavioral Analysis Cohort

373 Dispensed Study Drug
Treatment-Emergent Event Cohort
323 (86%) completed all study visits

Baseline Participant Characteristics

Characteristic TDF (n=186) Placebo (n=187)
Age in yrs, median (range) 39 (19-60) 38 (19-61)
Race, n (%)
White 150 (81) 127 (73)
African American 22 (12) 32 (18)
Asian/Pacific Islander 9 (5) 4 (2)
Native American/ Alaska Native 2 (1) 2 (1)
Other 2 (1) 10 (6)
Hispanic 15 (17) 19 (17)
College education, n (%) 168 (50) 167 (50)
Male partners last 3 mo, median (25-75 %tile) 4 (2-8) 4 (2-6)

Unprotected receptive anal sex with male last 54 (29) 62 (33)
3 months, n (%)

Unprotected receptive anal sex with HIV+ or 23 (12) 24 (13)
unknown status male last 3 months, n (%)




Treatment Emergent Adverse Events—Summary

0 2,584 adverse events (AEs) among 338 participants

0 63 Grade 3 or 4 events among 39 participants

0 30 Serious Adverse Events (SAEs) among 18 participants

0 One death (opiate/ethanol intoxication, judged unrelated)

Selected Adverse Events

All toxicity grades
First event per participant
TDF

Event, n (%) of participants (n=186)

Diarrhea 32 (17)
Back pain 25 (13)
Headache 25 (13)
Depression 22 (12)
Nausea 21 (11)
Flatulence 18 (10)
Fatigue 17 (9)
Arthralgia 16 (9)
Dizziness 14 (8)




Grade 3 and 4 Adverse Events

Events occurring in >1 participant
First event per participant

Event, n (%) of participants TDF (n=186) Placebo (n=187)
Any grade 3 or 4 event 20 (11) 19 (10)

Hypophosphatemia 0] 4 (2)
Gastroenteritis 3 (2) 0]

Appendicitis 2 (1) 1 (1)
ALT increased 0] 2 (1)
Depression 1 (1) 1 (1)
Diarrhea 1 (1) 1 (1)
Injury 0 2 (1)

Serious Adverse Events

Events occurring in >1 participant
First event per participant

Event, n (%) of participants TDF (n=186) Placebo (n=187)
Any SAE 10 (5) 8 (4)
Appendicitis 2 (1 1 (1)
1)
1)
1)

Depression 1(1

Injury 0(1

)
)
)
)

(
(
(
Prostate cancer 1(1 {

One (Grade 4 hypophosphatemia) ‘possibly related’-- participant in placebo arm




Renal Adverse Events
Creatinine and Phosphorus

Maximum grade, TDF Placebo
n (%) of participants (n=186) (n=187)
Creatinine:
Grade 1 (>0.5 mg/dL over baseline) 1 (1) 3 (1)
Grade 2 (2.1-3.0 mg/dL) 1 (1) 2 (1)
Hypophosphatemia:
Grade 1 (2.5-LLN) 85 (46) 79 (42)
Grade 2 (2.0-2.4 mg/dL) 31 (17) 25 (13)
Grade 3 (1.0-1.9 mg/dL) 1 (1) 5 (3)
Grade 4 (<1.0 mg/dL) 0 1(2)

Creatinine: between-group difference estimates with robust 95% confidence limits

Overall p=0.9988

TDF - Placebo difference (mg/dL)

M12
Study visit




Seroconversions

7 seroconversions among 400 participants

One HIV antibody negative at screening; positive at one month
= Viral load on screening specimen=1,770 copies/mL

3 among delayed arm participants not yet on drug

3 among participants on placebo

No K65R mutations

No seroconversions among participants on TDF

No conclusions can be drawn regarding efficacy (small sample
size)

Conclusions
Daily oral TDF, 300 mg/day, was generally well-tolerated
among this cohort of MSM

Creatinine elevations relatively uncommon, and did not occur
more frequently on TDF than placebo

Mild to moderate hypophosphatemia relatively more
common, but did not occur more frequently in the TDF arm

Further analyses are underway regarding
0 Effect on bone mineral density

a0 Adherence

0 Behavioral safety
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Daily oral antiretroviral use for the
prevention of HIV infection in
heterosexually active young

adults in Botswana:
results from the TDF2 study
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Background

* Preexposure Prophylaxis Initiative (iPrEX)
study among men who have sex with men

— Tenofovir-emtricitabine (TDF-FTC) reduced HIV
transmission by 44% [95% Confidence Interval

(95% CI) 15% to 63%, p=0.005]

* Interim data from FemPrEP study among high
risk women showed no such protective effect

« Additional safety and efficacy data among
heterosexual men and women are needed




TDF2 Methods

« Study Design:
— Double-blind placebo-controlled randomized clinical trial

« TDF-FTC vs. matching placebo

2 1200 male and female Botswana citizens

Followed for 2 12 months

Eligibility criteria:
» 18-39 years old
* HIV uninfected
» Sexually active within past 3 months

* Healthy
— Normal baseline laboratory tests
— No chronic medical conditions
— Not pregnant or breast feeding
— Willing to use hormonal contraception

TDF2 Methods (2)

« Study procedures:
— Tested for HIV infection every month
» Dual rapid fingerstick tests at screening
« Monthly oral transudate (Oraquick) thereafter
 Positives confirmed by additional testing
—EIA, Plasma viral load, ARV resistance testing
— Monitored for illness and side effects
— Lab testing at Month 1 & 2 then every 3 months

— Individualized HIV risk reduction and medication
adherence counseling

— Assessed adherence using multiple measures
* Self-report, Pill counts, Drug levels




Preliminary Results

2533 Subjects were screened

Y

¥

1211 (47 .8%) were ineligible
Reasons not eligible:
197 (16.3%) HIV-positive
296 (24 4%) had abnormal
laboratory results
237 (19.6%) were not sexually active
125 (10.3%) refused hormonal
contraception (among females)
125 eligible but were not enrolled
5 ineligible but enrolled in error
18 enrolled in TDF1 and rolled over to TDF2
1 enrolled but left before randomization

Randomization

1219 Participants Underwent




x

1219 Participants Underwent
Randomization

16 never started study medication
3infected at enrollment

1200 Participants followed far
Seroconversion

601 {50.1%) assigned to TOF-FTC 559 (49.9%) assigned fo placebo
206 (34.3%) did not complete study 185 (30.9%) did not complete study
52 (B.7%) were lost to follow-up 63 (10.5%) were lost fo follow-up
90 (15.0%) withdrew from study T4 (12.4%) withdrew from study
49 (8.2%) relocated 35 (6.0%) relocated
10 (1.7%) were withdrawn by investigator 6 {1.0%) were withdrawn by investigator
5 {0.8%) had other reazon 6 {1.0%) had other reazon

Baseline Characteristics among
TDF2 Study Participants

TDF-FTC Placebo
Demographic Characteristic group group
n=601

Age group: 18-20 years
21-29 years
30-39 years

Education: Primary or less
Secondary
Postsecondary

Marital status: Single
Married
Divorced/Widowed




Efficacy — Intention-to-Treat Analysis

Time to Event Analysis of Seroconverter Data

Analysis using all 33 Seroconverters

Failure
0.0900 1

0.0800 1

0.0700

0.0600

0.0500 1

0.0400 1

0.0300 1

0.0200 1

0.0100 1

T T T
1.00000 2.00000 3.00000

years

TRT ®-8&-® F7C/TDF @88 placebo

9 HIV-infected in TDF-FTC group and 24 HIV-infected in placebo group
Overall protective efficacy 62.6% (95% CI 21.5 to 83.4, p=0.0133)

Efficacy — Participants on Study

Time to Event Analysis of Seroconverter Data

Analysis using only Seroconverters who converted within 30 days of last medication (23)

Failure
0.0800

0.0700

0.0600

0.0500

0.0400

0.0300

0.0200

0.0100

T T T
1.00000 2.00000 3.00000

years

TRT ®-8-® FTC/TDF @88 placebo

4 HIV-infected in TDF-FTC group and 19 HIV-infected in placebo group
Overall protective efficacy 77.9% (95% CI 41.2 to 93.6, p=0.0053)




HIV Infection By Gender

Using33 | tor Frc | Placebo | Efficacy | 95% Cl | P-value
Seroconverters

Jslinte) 2 TDF-FTC Efficacy 95% CI
Seroconverters

Drug Resistance

* One participant with unrecognized acute
wild-type HIV infection at enrollment started
on TDF-FTC
— All mutations emerged to high levels

* K65R
- M184V
* Also A62V conferring cross-NRTI resistance

* One participant in placebo group
— K65R only in very low levels (<1%)




Safety

Number (%) Participants with Clinical adverse events by treatment group

—m
(n=601) (n=599)

535 0500 | 51509 | (00193
| Dizziness | o2(53%) | 64(10.1%) | (o019 |
 Abdominal pain | 154 (256%) | 162 (35.4%) | BE0 |
" Neusea | 13(8a%) | 43(12%) | (50.000D) |
" Vomitng | 60(L5%) | 4L(68% | CO005 |
" Diahea | 76(l2o% | 650109%) | 02 |
57 (11.2%)
 Fracre | 508%) | 401 | 089 |

Safety (2)

Number Abnormal Laboratory Values by treatment group

Grade 1-4 events
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Adherence/Behavioral Data

TDF-FTC Placebo
group group

Medication adherence by pill count --
Overall 84.1% 83.7% 0.79
Among 33 seroconverters 89.9% 92.9% 0.65
Among 23 seroconverters 85.5% 93.1% 0.33

% with > 1 sexual partner in the 0.86
prior month ' ' '
% of vaginal episodes with -
condom use ) ' '

P value

Conclusions

« Daily TDF-FTC effective and safe for prevention
of HIV infection among heterosexual men and
women overall compared to placebo

Data suggests efficacy for men and women
separately, but study not large enough to draw
definitive conclusions by gender

Overall safety and efficacy findings consistent
with Partners PrEP data




Next steps

» Other planned analyses include

— Efficacy among participants with varying levels of
self-reported adherence

— Drug level testing for efficacy and adherence
— Change in bone mineral density
— Trends in risk behavior over time

* Open label provision of TDF-FTC for 12 months
for all study participants

 CDC & partners will fully review all heterosexual
-~ trial data & develop specific guidance for use _
{@among heterosexual men and women :
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Paper #32LB
The FEM-PrEP Trial of Emtricitabine/Tenofovir Disoproxil Fumarate (Truvada) among African Women
Lut Van Damme”, A Corneli1, K Ahmedz, K Agots, J Lombaard4, S Kapigasve, R Grant7, A Kashubas, T Crucitti9, D Taylor1, and FEM-PrEP Study Group

FHI 360, Durham, NC, US; 2Setshaba Res Ctr, Pretoria, South Africa; 3Impact Res and Devt Org, Kisumu, Kenya; 4JOSHA Res, Bloemfontein, South Africa; SLondon Sch of Hygiene
and Tropical Med, UK; 6Kilimanjaro Christian Med Ctr, Moshi, Tanzania; ’Gladstone Inst of Virology and Immunology, San Francisco, CA, US; 8Univ of North Carolina at Chapel Hill,
Eshelman Sch of Pharmacy, US; and nst of Tropical Med, Antwerp, Belgium

Background: Trials of ARV for HIV prevention in African heterosexual women have shown effectiveness in some and futility in others. We report results of a
daily oral PrEP trial, FEM-PrEP, among higher risk women in Sub-Saharan Africa.

Methods: FEM-PrEP is a randomized, double-blinded, placebo-controlled trial of once-daily oral co-formulated emtricitabine/tenofovir disoproxil fumarate
(FTC/TDF) implemented in South Africa, Kenya, and Tanzania. The primary effectiveness endpoint was incident HIV infection during 52 weeks of follow-up.
Primary safety endpoints included liver and kidney abnormalities and other adverse events. Participants attended screening, enrollment, and follow-up visits
at 4-week intervals. HIV seroconverters were taken off product and followed for an additional 52 weeks. Extensive behavioral research and community
activities supported the trial.

Results: A total of 4056 women were screened of whom 2120 were enrolled and 2056 contributed follow-up data. The study was stopped early after a
planned interim analysis determined that the trial was unlikely to demonstrate a protective effect of oral FTC/TDF: 33 infections occurred in the FTC/TDF
group (incidence rate, 4.7/100 person-years) and 35 in the placebo group (IR, 5.0/100 person-years), with an estimated hazard ratio (HR) for infection of 0.94
(95%CI 0.59 to 1.52, p = 0.81). A pre-specified sensitivity analysis censored women on the last date that they could have used the product and was also not
significant (HR 0.82; p = 0.44). Among pre-specified adverse event categories, only the rates of vomiting and nausea were significantly higher in the
FTC/TDF arm. FTC resistance was detected in 5 seroconverters; 1 in the placebo arm and 4 in the FTC/TDF arm. Most were consistent with transmitted,
primary resistance which will be confirmed by further analyses. Adherence by self-report and pill count data was higher than by drug level analysis. Among
women assigned to FTC/TDF, drug was detectable in plasma in fewer than 50% of infected cases and uninfected controls matched on time of infection.

Conclusions: The FEM-PrEP trial did not demonstrate a reduction in risk of HIV acquisition among women randomized to daily oral FTC/TDF. Despite
substantial counseling efforts, inadequate adherence may have undermined the trial’s ability to assess the efficacy of FTC/TDF. Future trials and programs
will need to focus on determinants of PrEP adherence by people at high risk of infection.

http://www .retroconference.org/2012b/Abstracts/45406.htm 4/13/2012
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The FEM-PrEP trial: TDF/FTC (Truvada®)
as pre-exposure prophylaxis for
HIV infection among African women

Lut Van Damme, M.D.
on behalf of the FEM-PrEP team

Design

* Randomized, placebo-controlled, blinded multi-center trial
* 52 weeks of once-daily TDF/FTC or placebo use
* Enroll up to 3900 women to observe 72 HIV infections

* Primary endpoints: incident HIV infection, liver and kidney
abnormalities and other safety events

* Extensive behavioral research and community support activities

fhizo [




Study History

* First participant enrolled in July 2009

* Trial stopped for lack of effectiveness in April 2011:

o No difference in HIV infection rates (28 per arm)

o Higher pregnancy rate in TDF/FTC arm

o Higher rates of some known side effects in TDF/FTC arm

o

Final Results: Participant Disposition

Screened (N=4163)

Randomized (N=2120)

Arusha, Tanzania Bondo, Kenya
N=63 N=739

Bloemfontein, SA  Pretoria, SA
N=554

N=764

TDF/FTC

N=1024 with follow-up
(702 women-years)

148 (13.9%) Lost to FU
59 (5.6%) Discontinued
855 (80.5%) Completed

fhizo [

Placebo

N=1032 with follow-up
(706 women-years)

118 (11.2%) Lost to FU
54 (5.1%) Discontinued
886 (83.7%) Completed




Baseline Data

TDF/FTC Placebo

N=1062 N=1058

% %
Age < 25 yr 59 59
Sex for gifts/money with non-primary partners 13 12
Condom use 51 52
Little or no perceived chance of HIV 69 71
Gonorrhea 6 6
Chlamydia 15 13
Vaginal sex acts/week: mean (range) 3.7 (0-28) 3.7 (0-23)

fhis«

Contraceptive Use

TDF/FTC Placebo

N=1062 N=1058

Screening % %

None or condoms 50 51

Injectables or oral contraception 48 46

Implant, IUD or sterilization 2 2
Enrollment

DMPA or NET-EN 64 69

OCs 32 28

Implant, IUD or sterilization 4 3
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HIV Outcomes

Randomized: 2120

l _ PCR+ at baseline: 2

Ab+ at follow-up: 73

l > Post-regular visits: 5
Primary endpoint: 68
- 5 Product not available: 7
¢ 3 Missed visits
- * 2 Pregnant
I Product available: 61 ‘ * 1 False Ab+
* 1AE

o

Primary Effectiveness Analysis

TDF/FTC

(N=1024)
HIV Infections 33 35
Incidence rate 4.7 per 100 P-Y 5.0 per 100 P-Y

Estimated effectiveness: 6% reduction in risk
Hazard Ratio = 0.94 (0.59, 1.52); p-value = 0.81
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Effectiveness: Censored When Product Last Available for Use

TDF/FTC Placebo

(N=1025) (N=1031)
HIV Infections 27 34
Incidence rate 4.2 per 100 P-Y 5.0 per 100 P-Y

Estimated effectiveness: 18% reduction in risk
Hazard Ratio = 0.82 (0.49, 1.36); p-value = 0.44

o

Safety Outcomes

* Nausea and vomiting more frequent in the TDF/FTC
arm (p=0.04; p<0.001)

* Elevated ALT more frequent in TDF/FTC arm (p=0.03),
but no difference in grade 3+

 Elevated AST more frequent in TDF/FTC arm, but not
statistically significant (p=0.09) and no difference in
grade 3+

* No difference in creatinine and phosphorus
abnormalities

fhizo [




Pregnancies

TDF/FTC Placebo
(N=1025) (N=1033)
events IR events IR
Overall 74 11.2 51 7.5
OC users 61 31.9 43 25.5

Hazard Ratio = 1.32, p-value = 0.13
when adjusted for site, age, and OC use at baseline

o

Genotypic Drug Resistance Testing*

mutation

Tested K65R K70E M184V M184l

TDF/FTC 35 0 0 3 1
Placebo 40 0 0 1 0

*by Population Sequencing (TRUGENE, Siemens)
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Adherence: Self-Report and Pill Counts

Usually/always took study pill 95% 95%

Easy/very easy to take pills 97% 96%

Days covered by pills (based on pill counts) 86% 89%
fhizeo

Infected Cases and Matched Controls with 210 ng/ml
Tenofovir in Plasma at Visits Defining Infection Windows

- Cases - Controls

100

80 -

60 - 50%

38.0%

40 - 35.1%
25.9%

25.7%
21.2%

% of women

? ?
20 - . . :
Time of infection

Window Start Window End Both Visits
P=0.63 P=0.12 P=0.60
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Conclusions

Adherence too low to assess the efficacy of a daily, oral PrEP

regimen in the study population

Intracellular drug level testing will give a clearer picture of

adherence over time

Determinants of adherence will be explored using prospective

cohort specimens

No serious safety concerns (caveat of low adherence)

No TFV resistance. Five cases of FTC resistance, including 1 in
placebo arm. Two cases of potentially secondary resistance. All four
in TDF/FTC arm waned over time.

Collaboration with other groups to better understand adherence and

protection

o
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Enrollment of Women into a Large Randomized Trial of HIV Pre-Exposure Prophylaxis:
Screening Data from the VOICE (Vaginal and Oral Interventions to Prevent HIV) Study (MTN-
003)

Chirenje Z, Piper J, Mayo A, Ganesh S, Nair G, Mgodi N, Nakabiito C, Palanee T, Mkhize B,
Mngadi K, Patterson K, Gomez K, Parikh U, Marrazzo JM, for the VOICE Study Team

Background: Pre-exposure prophylaxis (PrEP), provided vaginally and orally, may offer a
female-controlled method of protection against HIV acquisition. The VOICE study screened
12,379 women to enroll 5,029 participants in this 5-arm, randomized, double-blind, placebo-
controlled trial assessing the safety and efficacy of daily use of oral tenofovir, oral tenofovir-
emtricitabine, and vaginal tenofovir gel. We describe the women seeking to enroll and reasons
for exclusion.

Methods: Women were recruited at 15 sites in South Africa, Uganda, and Zimbabwe. In addition
to absence of HIV and chronic active hepatitis B, eligibility criteria included normal renal,
hematologic and hepatic function, vaginal sex in prior 3 months, negative urine HCG, and
willingness to use contraception on study. Demographic and behavioral data were collected
through standardized interview, and HIV testing performed with a standard algorithm; women
were screened for hepatitis B surface antigen (HBsAQ). Principal reason for exclusion was used
for this analysis.

Results: Between September 2009 and June 2011, sites screened 12,379 women. Of these, 7,350
were ineligible, and 5,029 enrolled (screen:enroll ratio, 2.5:1). The majority were screened in
Durban (8,335 (67.3%)). Across sites, the primary exclusion was prevalent HIV infection (33%;
range 3%-61% at individual sites). The highest percentage of women with HIV occurred at
Tongaat, Durban. Sites with lower population-based estimates of HIV prevalence (Uganda, 2%;
Zimbabwe, 2.1-3.3%) also had substantial percentages of exclusions for HIV (Uganda, 31%,
Zimbabwe 26%). Failure to complete screening and enrollment within the 56-day window
excluded an additional 21% (across sites, 7-49%). Collectively, abnormal laboratory results
accounted for 16% of all exclusions (range, 5-23%). Most common were HBsAg+ (3.4%),
anemia (2.9%), abnormal Pap (>grade 2; 2.7%), and >2+ protein on urine dipstick analysis
(2.5%). Collectively, conditions related to reproductive outcomes excluded 9% of women: 5.9%
were pregnant at screening, with the remainder reporting breastfeeding or pregnancy intention in
the next 2 years.

Conclusions: Despite stringent exclusion criteria, VOICE maintained a low screen:enroll ratio
while screening a large number of women. Detection of a high number of HIV infections at
enrollment created substantial counseling and referral demands for staff. Despite recruitment in
communities with relatively low HIV prevalence, the HIV prevalence in women screened
suggests that recruitment was appropriately targeted to higher-risk populations.



Demographic, Behavioral, and Clinical Characteristics of Women Enrolled into the VOICE
(Vaginal and Oral Interventions to Prevent HIV) Study (MTN-003)

Marrazzo JM, Ganesh S, Mgodi N, Nair G, Palanee T, Mkhize B, Nakabiito C, Mngadi K,
Gomez K, Piper J, Noguchi L, Livant T, Masse B, Kelly C, Chirenje M, for the VOICE Study
Team

Background: Pre-exposure prophylaxis (PrEP) with antiretroviral medication shows
considerable promise for preventing acquisition of HIV, and limited data support efficacy for
both vaginal and oral administration in women. The VOICE study screened 12,379 women in
sub-Saharan Africa to enroll 5,029 participants in a 5-arm, randomized, double-blind, placebo-
controlled trial assessing the safety and efficacy of daily use of oral tenofovir, oral tenofovir-
emtricitabine, and vaginal tenofovir gel.

Methods: Beginning in September 2009, women were recruited at 15 sites in South Africa
(Durban, Johannesburg, Klerksdorp), Uganda (Kampala), and Zimbabwe (Harare, Chitungwiza)
using community- and clinic-based strategies. In addition to absence of HIV and chronic active
hepatitis B, eligibility criteria included normal renal, hematologic and hepatic function, report of
vaginal intercourse in prior 3 months, negative pregnancy test, and willingness to use effective
contraception throughout study participation. Demographic, behavioral, and clinical data were
collected through standardized interviews. C. trachomatis and N. gonorrhoeae were assessed by
urine strand displacement amplification assay, syphilis by rapid plasma reagin confirmed by
treponemal assay on serum, and trichomoniasis by rapid antigen detection on vaginal fluid.

Results: Enrollment of 5,029 women was completed in June 2011. The Durban sites enrolled the
most participants (3,110 (61.8%)), followed by Johannesburg (704 (14.0%)), Zimbabwe (630
(12.5%)), Uganda (322 (6.4%)), and Klerksdorp (263 (5.2%)). Enrollment characteristics are
summarized below.

Characteristic All Sites S. Africa Uganda Zimbabwe
N = 5,029 N = 4,077 N = 322 N =630

Age, mean (y (SD)) 25.3 (5.2) 24.7 (5.0) 28.3 (4.9) 28.1 (4.7)
Education >secondary school 92% 96% 40% 91%
Married 21% 7% 55% 94%
Male sex partner, >1 past 3 mos. 22% 22% 61% 6%
Condom use, last vaginal sex 75% 78% 52% 66%
Anal sex, past 3 mos. 17% 20% 7% 7%

Condom use, last time 69% 70% 54% 60%
Contraceptive use

Injectable 70.9% 75.8% 55.9% 46.7%

Oral 22.7% 21.0% 36.0% 26.5%

Implants 4.5% 0.1% 5.0% 33.0%
STI

C. trachomatis 12% 14% 6% 3%

N. gonorrhoeae 3% 3% 5% 1%

Syphilis 1% 1% 6% 1%




| Vaginal trichomoniasis | 6% | 6% | 7% | 6% |

Conclusions: The VOICE study successfully recruited a diverse group of participants in terms of
marital status, reported concurrency of sexual partners, contraceptive method, and educational
status, with relatively high prevalence of chlamydia. Ability to consider these key characteristics
in interpreting study results should inform implementation of biomedical HIV preventions,
including PrEP.
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Obijectives: Why Are They Important?

0 Describe characteristics of VOICE enrollees

00 Research: comparability to participants in other
studies

0 Implementation: Generalizability of results

0 Detail reasons for enrollment exclusions
among women screened out

0 Allows for more complete characterization of
populations seeking enroliment

0 Informs planning for future studies
O Accrual targets .
0 Staff burden . MTN

VOICE

VAGINAL + ORAL INTERVENTIONS

The VOICE Study

Tenofovir Tenofovir Gel Truvada
Tablets Tablets
Which is effective?
Is each safe?
Which will women use?

Secondary Objectives:
Adherence/Behavioral Sexual/lntravaginal Practices
HIV Drug Resistance = PK/PD Models

Delayed HIV Seroconversion MTIN
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Study Overview

e 5,029 women at 16 sites

e Accrual Sept 2009 — June 2011

* Inclusion: vaginal intercourse in past 3
months

* Average time on product 24 months (max 36)

* Planned completion 2012, results 2013

* Funded by NIAID/DAIDS, NIMH, NICHD
e Study products provided by CONRAD, Gilead

* Protocol co-chairs:
* Mike Chirenje, MD
 Jeanne Marrazzo, MD, MPH

3
ARV tablet o ARVg |
HIV prev entlon
package
\g‘ 5,000 Women i ;
Tablet Vaginal Gel
. (3,000) (2,000)
| T 1 | 1

Truvada ’ ‘ Tenofovir ’ ‘ Placebo Tablet ’ ‘ Tenofovir Gel ’ ‘ Placebo Gel ’
(1,000) (1,000) (1,000) (1,000) (1,000)

Five study groups
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15 VOICE Sites — 5,029 women

r.,,.:m{" T et
cap.ﬂamaunpi\kﬁ;ﬂ

OCE /4

m  Makerere Univ./JHU, Kampala (1
site)

ZIMBABWE: 630 women
m  UZ-UCSF, Harare (1 site)
m  UZ-UCSF, Chitungwiza (2 sites)

SOUTH AFRICA: 4,077
women
Durban Area

m  Medical Research Council (7 sites)
m  CAPRISA eThekwini (1 site)

Johannesburg Area
= WRHI (1 site)
m  PHRU Soweto (1 site)

Klerksdorp Area s
m  Aurum Institute (1 site) M
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VOICE: Accrual Completed 6/7/11

12,320
Screened
2,308 identified as
HIV infected at
4,983 Screening
Screened Out
(not HIV+)
Uganda South Africa Zimbabwe
322 Enrolled 4,077 Enrolled 630 Enrolled

Total Enrollment = 5,029
Overall Screen to Enroll Ratio =2.4:1
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VOICE: Methods

o Eligibility Criteria

m  Absence of HIV and chronic active hepatitis B
o Defined by detection of hepatitis B surface antigen
Normal renal, hematologic and hepatic function
Vaginal sex in prior 3 months
Negative urine HCG

m  Willingness to use contraception on study
0 Selected Exclusion Criteria

m Current breastfeeding

m Pregnancy intent, next 2 years

m Current STI/RTI

—
VOICE: STI Detection Methods

0 Chlamydia & gonorrhea: urine strand
displacement amplification assay (SDA)

0 Syphilis: serum rapid plasma reagin (RPR)
confirmed by treponemal assay

0 Trichomoniasis: rapid antigen detection on
vaginal fluid
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VOICE: Reasons for Exclusion®

12,320
Screened 2,308 (33%) HIV
infected at
screening
4,983
Screened Out
(not HIV+)
| | |
Failure to Abnormal Reproductive outcomes
complete laboratory
screening results

/enrollment in
56-day window

* Principal reason for exclusion

was used for this analysis

TMTN
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VOICE: Reasons for Exclusion

12,320
Screened

4,983
Screened Out
(not HIV+)

‘ 2,308 (33%) HIV

infected at
screening

33% (3-61%)
|

Failure to

complete

screening
/enrollment in
56-day window

Abnormal
laboratory

Reproductive outcomes

results

MTN
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VOICE: Reasons for Exclusion
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VOICE: Reasons for Exclusion: HIV
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VOICE: Reasons for Exclusion: HIV

70 Use of VCT services in referral process
was associated with considerably lower
screen-out for HIV infection

S0 |

30

mHIV

10

-10 -
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VOICE: Reasons for Exclusion: HIV

70 Use of VCT services in referral process
was associated with considerably lower

50 | screen-out for HIV infection

Sites with lower population-based
estimates of HIV prevalence (Uganda,

2%; Zimbabwe, 2.1-3.3%) also had
'R substantial percentages of exclusions for
HIV (Uganda, 31%, Zimbabwe 26%)

30
mHIV

-10 -
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VOICE: Reasons for Exclusion

LA (5_23%) 2,308 (33%) HIV
*HBsAg+ 3.4%

infected at
screening

*Anemia 2.9%
*Abnormal Pap >grade 2; 2.7%
*>2+ protein urine 2.5%

Reproductive outcomes

Failure to Abnormal
complete laboratory
screening results

/enroliment in N

56-day window

MTN
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VOICE: Reasons for Exclusion:

MRC Sites

70
60
50
a0 |
30 1~ mHIV
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VOICE: Reasons for Exclusion
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VOICE: Reasons for Exclusion

12,320
Screened 2,308 (33%) HIV
infected at
21 % (across Screening
sites, 7-49%)
4 983
Screened Out
(not HIV+)

Failure to Abnormal Reproductive outcomes
‘ complete ) laboratory

screening results
/enrollment in

56-day window
~— —
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VOICE: Reasons for Exclusion
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VOICE: Reasons for Exclusion

40 -

-~ mHIV
20 - ~ ®labvalues
10 | I II I I I 56 day screen
o N
q.
& &

eﬁ‘\’«’&‘"’




—
VOICE: Reasons for Exclusion

9% (6-14%)
*Pregnant 5.9%

*Breastfeeding 1.7%
*Pregnancy intention 1.6%

Screened Out
(not HIV+)

‘-

Reproductive outcomes

Failure to Abnormal
complete laboratory

screening results
/enrollment in
56-day window

VOICE: Participants*

Total SA Uganda | Zim
N =5,029 N = N =322 |N=630
4077
Age 25.3

247 283 281

% < 25 y-0 55% 25%  26%
Married 21% 8% 50%  94%
Education (= secondary 54% 3% 60%

school)

* Characteristics reported at enrollment




VOICE: Participants*

Male sex partner, >1 past 3 22%
months

% < 25 y-0
Contraceptive use
Injectable 71%
Oral 23%
Implants 4.5%

22% 61% 6&

55% 25% 26%

76% 56% 47%
21% 36% 27%
0.1% 5% 33%

VOICE: Participants*

Total
N =
5,029

SYAN Uganda Zim
N= | N=322 [N=630
4077

Recent sex with non-primary
partner

Condom at last vaginal sex 75%

Anal sex act in the last 3 17%
months (ACASI)
- Condom use last act 69%

* Characteristics reported at enrollment

21% 61% 6%

8% 53%  76%
20% 7% 7%

70% 54%  60%




VOICE: Participants*

SA
[\ =
4077

STI
Chlamydia 12% 14% 6% 3%
Gonorrhea 3% 3% 5% 1%
Syphilis 1% 1% 6% 1%
Trichomoniasis 6% 6% 7% 6%

FE—
VOICE: Status of Study Questions

Impact of DSMB Outcome

Effectiveness of Oral Tenofovir NOT EFFECTIVE IN VOICE

POPULATION (DSMB Sept 2011)
Safety of Oral Tenofovir No safety concerns noted
Effectiveness of Oral TDF/FTC Not yet answered

Effectiveness of Vaginal Tenofovir NOT EFFECTIVE IN VOICE

Gel POPULATION (DSMB Nov 2011)
Safety of Vaginal Tenofovir Gel No safety concerns noted
Impact of Oral Tenofovir on Short- To be determined

term and Longer-term Outcomes for
Bone Density
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Conclusions

0 Despite stringent exclusion criteria & high
screening volumes, VOICE maintained a low
screen:enroll ratio

0 Despite recruitment in communities with
relatively low HIV prevalence, HIV prevalence
in women screened suggests that recruitment
was appropriately targeted to higher-risk
populations

0 Detection of high number of HIV infections at
enrollment created substantial counseling and
referral demands for staff

—
Conclusions

0 The VOICE study successfully recruited a
diverse group of participants in terms of marital
status, reported concurrency of sexual partners,
contraceptive method, and educational status,
with relatively high prevalence of chlamydia.

0 Ability to consider these key characteristics in
interpreting study results should inform
implementation of biomedical HIV preventions,
including PrEP
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VOICE: Current Status

o Person-years through 1/31/12:

m 5,193 p-y retained in study
o Oral TDF: 969 p-y
o Ongoing oral arms: 1060 and 1080 p-y
o Vaginal arms: 1031 and 1053 p-y

The Months Ahead

O Team has initiated end of product visits in women with
>12 months participation

0 Will continue into June when last enrolled participants will
come off product

0 All participants followed for 8 weeks post-product for
seroconversion endpoint; complete August 2012

O Analyses...Answers...Explanations...
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THANKS

o To all the participants and the VOICE team!!!

FHI

Network Lab

NIH leadership
Pittsburgh MTN core
SCHARP
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