HI.V Prevention
Trials Network  (y1v VACCINE

TRIALS NETWORK

Q HPTN 4,

PROTOCOL

HVTN 704/HPTN 085

A phase 2b study to evaluate the safety and
efficacy of VRCOL1 broadly neutralizing monoclonal
antibody in reducing acquisition of HIV-1 infection

among men and transgender persons who have sex
with men

DAIDS DOCUMENT ID 30095
IND 113,611 HELD BY DAIDS

CLINICAL TRIAL SPONSORED BY

Division of AIDS (DAIDS)
National Institute of Allergy and Infectious Diseases (NIAID)
National Institutes of Health (NIH)
Department of Health and Human Services (DHHS)
Bethesda, Maryland, USA

STUDY PRODUCT(S) PROVIDED BY

Dale and Betty Bumpers Vaccine Research Center (VRC), NIAID, NIH, DHHS
Bethesda, Maryland, USA

June 15, 2017
HVTN 704/HPTN 085
Version 3.0



HVTN 704/HPTN 085 Version 3.0/ June 15, 2017

Contents

1 OVBIVIBW....c ettt ettt e e e e e s rmmme e e e s st b ettt e e e e e e s ammne e e e nnnnenes 5
I R o) (o Lo I I =T T o 8.

2 2 FoTod (o | o 10 o 11
2.1 Rationale for trial CONCEPL.....ccovvvviiiiiiiiiieeeeeee e, 11
2.2 BNADS O HIVEL ..o re e e e e e e e e e ane 12
2.3 VRCO01: VRGHIVMABOGBO-00-AB ......ccuuiiiiiieeeeiiiiiiieenieneeneeeeeeeeeeannns 14
2.4  Trial design ratioNale..........cccceeiieiiiiii i reer e 15
2.5 Combination Prevention for HIV acquisitian................oooe oo e v v, 20
2.6 Plans for future product development and testing.............c..oocvveeenes 23
2.7 Preclinical safety StUdIES..........ooovviiiiiiiiiieeeeecc e, 23
2.8 Nonhuman primate (NHP) studies of VRCOL........cccccoveeiiiiiiicneeeeen. 26
2.9 Clinical trial EXPEriENCE........uiiiiieeeiieiieee e 28
2.10 Potential risks of study products and administration.......................... 35

3 Objectives and endpPOINtS.............coooeeiiiiiiiceci e 38
3.1 Primary objectives and endpOintS.............ccuvvrririeeeireeieee e 38
3.2 Secondary objectives and endpoints............coooveeiiriceciiniei 38
3.3 EXploratory ObJECHVES...........oooeiiiiiiii e 39

4 Statistical CONSIAEIAtIONS.........uiiiiiiiiiiiiiireeiiiii e rnrrrre e e e e nans 40
4.1 Outline of the statistical considerations SeCtion..............cccceveveeeeeenen. 40
4.2 PE parameter for the primary analysis of prevention efficacy...........40
4.3 PE parameters for secondary analyses of prevention efficacy......... 41
4.4 Statistical rationale for the&m design compared to eaPm design.....42
4.5 Use of safety rin data in the analyses of prevention efficacy......... 43

4.6 Sample size calculations for testing for overall PE (Primary objectivd2)
4.7 Power for the secondaanalysis comparing HIM incidence between the

10 mg/kg mAb group versus the 30 mg/kg mAb group..................... 51
4.8 Sample size calculatiofigr safety........ccccceeiieiiiiiiiiiiccceieeeeeeeeeeeeee, 52
4.9 Monitoring of the trial..........eevviiiiiiiii e 54
4.10 Assessment Of PrEP USE......cccoooiiioiiiii e eeee e 58
4.11 RANAOMIZALIOI ... .uueiiiiiieeeeeeieiiieeeiiiie e e e e e e e e s s nenssbreeeeeeeeeeeeeannnes 58
4,12 BliNAING ccciiiiiiiie e e e e e e e e e e e e e e e e e e enenaae 58
4.13 StatiStiCAIANAIYSES ... ..eviiiieeiiiiiiiiitiieeeii e ereer e 59
Selection and withdrawal of participants............cccccceeevviiccen i 2
5.1 INCIUSION CHItEIIA. . .eeiiieeeiiiiiiiiiiiee ettt e e e e 72
5.2 EXCIUSION CHEEIIAL.....ci ittt 74
5.3 Participant departure from infusion schedule or withdrawal.............. 75
Study product preparation and administration............cccceeeeeiicceeeeeeeeieeeneeen. 78
6.1 Study pProduct regiMEeN........cooiiiiiiee e e 78
6.2 Study product formulation..............cccuveeeiiiiieeseee e A
6.3 Preparation of Study ProdUCES............oocuviiiiiiieeeeieee e 79
LSRN Ao [0 1] 1 =1 o] o 81
6.5 Acquisition of Study ProduCES.........ccoviiiiiiiiiiiieeeiieee e 82
6.6 Pharmacy rECOIUS........ccuuiiiiiiiiie ettt 82
6.7 Final disposition of study products............cccceeoeiiiiiccceiiieieeeeeeeeeeeee 82
(O[T g1 o= 1IN o] oot =T o U] ¢ =1 83
% R [ 010 g T=To [ oT0] £ F=7= o | 83

HVTN 704_HPTN 085_v3.0_FINAL.docx / Page 2 of 175



10

11

12
13

HVTN 704/HPTN 085 Version 3.0/ June 15, 2017

7.2  Preenrollment proCeAUIES.........cuvvviviiiiiieiiieeee e, 85
7.3 Enrollment and infusion VISItS...........ccccoiiiiiiiiiiiceeee e e 86
7.4 Postinfusion visits for H\Muninfected study participants.................... 87
7.5 HIV counseling and teStiNg.......ccceoveeiiiii i eee 88
7.6 Follow-up visits for HIV-infected participants........cccccevvvvvvevvivieenneennn. 89
7.7 Follow-up visits for participants who discontinue infusions for reasons other
than HIV INFECHION..........ouiiiiiiiie e Q0
7.8  Contraception StAtUS..........ccceeviiiiiiiiiieeeiiices e e e e e eeeeeeeeaes 90
7.9 UFMNE TESHING ...ceveiieiieei it eeeer e e e e e 91
7.10 Assessments Of reactogeniCity..........ccuuvrrreeieiiieeeee e 91
7.11 Visit windows and miSSed VISILS...........uuvriiiiiieeiiicmee e siiiiiiiieeee e 92
7.12 Early termination VISiL.............oociuiiiiiiiiiieeeeie e 92
0 S T o (=T | T T Ty PP 93
HIV infection assessment and clinical respanse................c.cooeeeeevvvvvnnnnnns 94
8.1  HIV symptom aSSESSMENL........ccvviieiiiiiiiceeen e eeeee e 94
8.2 HIV screening test (prior to randomization)...........cccceeevvevveernnvvvnnne. 94
8.3  HIV testing POSHINTUSION..........cciiiiiiiiiie e 94
8.4 ENndpoint adjudiCation..............uuuiiiiiiiiiimmnee e e 95
8.5 HIV infection during the StUdY............cccceeriiiiiiimmmnii e 95
8.6 Medical care for participants who beoe HIV infected......................... 96
I 10T ] = 1 (0] Y2 97
9.1 CRS laboratory proCedures............cccoviiiiiiieeeicccieceeeee e 97
9.2  Total blood VOIUME.......uueiiirmcr e 97
9.3 ASSAY tIMEPOINTS.....uuiiiieiiiiiiiee s ee e e e 97
9.4 VRCOL MAD IEVES......coo et 97
9.5 Endpoint assays: humoral............ccoooiiiiimemiiiiiee e 98
(S TSI AN 2 VA o 1= =T od 1 o] o 98
9.7 Host (human) geNOtYPING.......uuuuiiiiiiieeiiiiime e reeee e 98
9.8 Lab assay algorithiml............cooviiiiiiiiieeeiieicc e 929
9.9 Possible addibnal StUAIES..........cc.uviiiiiiiieei i eee e 99
9.10 Other use of stored SPECIMENS........uuuiiiiiiieiiiimeee e eeeeeeens 99
9.11 Biohazard CONtaiNMENT..........uueuiiieeeriiiiieneresiiiieeee e e e e e e e e e seees e 99
Safety monitoring and Safety reVIeW. ............uuviviiiiiiieeeee e 101
10.1 Safety monitoring and oversight...........cccceviiiiiiieeeiiiiiiee e, 101
O Y- 1 (=] 4V =] 01 1] T 102
10.3 Safety pause and prompt PSRT AE reVieW...........covvvveveevieeeneiienennn 105
10.4 Review of cumulative safety data...........ccccceeeviiiiimmnniiiiiiieeeeeeee 106
10.5 Study termination...............c.ooiiiiiii e 106
10.6 Social IMPACE FEPOMTING ......eeveeeiiiiiiiiiiiiieeerie e e e e e eeeee e 107
[ 0] (o Tot o] I o] T [ 1o 108
11.1 Emergency communication with study participants..............ccccccc.ee 109
Ethical conSIderations...........oooiiiiiiii e 110
IRB/EC/RE review considerations.............ccuuvvvvievieeeiesieesieee e eee e v 112
13.1 Minimized risks t0 PartiCipants.............eeeeveeeeriiiimmn s 112
13.2 Reasonable risk/benefit balance..........ccccevvviiiiieeeiiiiii, 113
13.3 Equitable subject selection............ccccciiiccceiiee e 113
13.4 Appropriate informed CONSENL.........ccooeiiiiiiiiiieeeiieiee e 113
13.5 Adequate safety MONItOriNg..........cooveevieeiiiiiieeeeieeeee e 113
13.6 Protect privacy/confidentiality..............ooorriiiiiiiieee e 114

HVTN 704_HPTN 085_v3.0_FINAL.docx / Page 3 of 175



HVTN 704/HPTN 085 Version 3.0/ June 15, 2017

Y € To] T 1] (] Y/ PRUPPRRPP 115
15 Document references (other than literature citations)............ccccceveeeeeeeeen. 118
16  Acronyms and abbreviations.............cceeveiiiiieececi s 120
17 LItErature CIted.........cuiiiiiiiiiiiiiiieeesiiieie e e e e e e e st enenss e e e e e e e e e e s e snbbeeeenenes 123
AppendixA Sample informed consent form...........ooovvvvvviiiieee 137

Appendix B Approved birth control methods for transgender men (for sample informed
(0T aTST=T o) (011 ) PRSP 156

Appendix C Sample consent form for use of samples and information in other dtbdies
Appendix D Tables of procedures (for sample informed consent form).............. 161

Appendix E Sample consent form for participants with HIV infection at enrollment or
AUING the STUAY......ccoo i e e e e e e e e e e e e e e e e e e e e e e eeeeraanaaanes 163

Appendix F Schedule & Laboratory procedures for H\Mninfected participants...167
Appendix G Schedule @ Laboratory procedures for H infected participants....168

Appendix HS ¢ h e d u | eratady piloceduies for participants discovered to have
been HI\A1i infected at enrollment or who become H®infected......................... 169

Appendixl Schedule 4 Laboratory procedures for participants who discontinue
infusions for reasons other than HIV infection..............ccooooii i, 170

Appendix J Schedule 1 Procedures at CRS for HiWthinfected participants........ 171
AppendixKSchedul e 2 Pr oc e dliinfected partipa@R S....L17@r HI V
Appendix L Schedule 3 Procedures at CRS for participants discovered to have been

HIV -1i infected at enroliment or whabome HI\L2i infected.............coeovviiiiiiiennes 173
Appendix MSchedule 4 Procedures at CRS for participants who discontinue infusions
for reasons othghan HIV infection.............cccoooiiiiiiii e 174
Appendix N Protocol Signature Page........cccccoiiieiiii i eeee e 175

HVTN 704_HPTN 085_v3.0_FINAL.docx / Page 4 of 175



HVTN 704/HPTN 085 Version 3.0/ June 15, 2017

Overview
Title

A phase 2b study to evaluate the safety and efficacy of VRCO1 broadly neutralizing
monoclonal antibody in reducing acquisition of HIMnfection among men and
transgender persons who have sex with men

Primary objectives

1 To evaluate the safety and tolerability of VRC01 mAb administered through IV
infusion INMSM+TG

1 To determine if the VRCO1 mAb prevents HIMinfection and to estimate the level
of efficacy inMSM+TG

MSM = men who have sex with men. EGnaleto-female and femal&-male transgender
persons.

Study products and routes of administration

1 VRCOX human monoclonal antibody (mAb) VRAIVMABO60-00-AB in
formulation buffer at pH 5.8 in sufficient normal saline (Sodium Chloride for
Injection 0.9%JUSP) to be administered at a final volume of 150inttavenously
(V)

9 Control for VRCO1 Sodium Chloride for Injection 0.9%, USP administered at a
volume of 150 mL IV

Table 1-1 Schema

Infusion schedule (\Weks)
[A = VRCOL1 infusion; C = Control infusion]

Treatment | N* WO | wg | wie | w24 | w32 | w40 | was | ws6 | we4 | w72 | wad’’| w104

Group VRCO1

1 10 mg/kg 900 A A A A A A A A A A

Group VRCO01

5 30 mglkg 900 A A A A A A A A A A

Group

Control 900 C C C C C C C C C C

3

Total 2700 (900 VRCO1 30 mg/kg; 900 VRCO01 10 mg/@cantrol)

* Due to the randomization scheme, the numbelREO1and control recipients may differ slightly.
Piveek 80 is the last study visit for the primary endpoint analysis of prevention efficacy.
uWeek104is the last study visit for the garimary endpoint analysis of safety and tolerability.

Interim safety assessments will be performed for participantseduh the Week 16

visit by November 19, 2016 and also through the Week 24 visit for the first 450 enrolled
participants. Infusions and enrollment will continue while these interim safety
assessments are conducted. The interim safety reports will be teubtmithe DSMB and

to the US FDA.
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Participants

2700 HIV -1i uninfectedMSM and TGwho have sex with meor TG, aged 18 to 50
years in North America,South Americaand Switzerland

Design

Multicenter, randomized, controlled, doutllend trial
Duration per participant

24 months of scheduled clinic visits

Estimated total study duration

62 months (includes enrollment and follawp, including followup for HIV-infected
participant$

Investigational New Drug (IND) sponsor
DAIDS, NIAID, NIH, DHHS (BethesdaMaryland, USA)
Study product providers

Dale and Betty Bumpers Vaccine Research Center (VRIB)D, NIH, DHHS
(Bethesda, Maryland, USA)

Core operations

HIV Vaccine Trials NetworkIVTN) Leadership Group/Core Operations Center, Fred
Hutchinson Cancer Research Center (FHCRC) (Seattle, Washington, USA)

HIV Prevention Trials NetworkH{PTN) Leadership and Operations Center (LOC),
FHI360 (Durham, North Carolina, USA)

Statistical and data management center (SDMC)

Statistical Center for HIV/AIDS Research and Prevention (SCHARP), FHCRC (Seattle,
Washington, USA)

DF/Net Research (Seattle, Washington, USA)

Endpoint assay laboratories

1 University of Washington Virology Specialty Laboratory (WY$L) (Seattle,
Washington, USA)

1 Duke University Medical Center (Durham, North Carolina, USA)
FHCRC/University of Washington (Seattle, Washington, USA)

South Africa Immunology LaboratoriNational Institute for Communicable Diseases
(SAIL-NICD) (Johannesburg, StuAfrica)
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1 NIAID Vaccine Immune TCell Antibody Laborator{NVITAL) (Gaithersburg,
Maryland, USA)

(NIAID) Vaccine Research Center (VRC) (Bethesda, Maryland, USA)

HPTN Laboratory Center, Johns Hopkins Univer§itU) (Baltimore, Maryland,
USA)

91 University d Colorado, Denver (Aurora, Colorado, USA)

1 Peu CTU Laboratory (Lima, Peru)

1 CADIG - Immunodiagnostic Lab (INFIOCRUZ) (Rio de Janeiro, Brazil)

Study sites

Clinical Research Sites (CRSs) to be specified in the Site Announcement Memo
Safety monitoring

HVTN 704HPTN 085Protocol Safety Review TearRERT); NIAID Data and Safety
Monitoring Board DSMB)
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1.1 Protocol Team

Protocol leadership

Chair Lawrence Corey Statisticiars Allan DeCamp
HVTN; FHCRC SCHARP, FHCRC
206-667-6770 206-667-7892
Icorey@fhcrc.org adecamp@scharp.org
Chair Myron Cohen Peter Gilbert
HPTN; University of SCHARP, FHCRC
North Carolina 206-667-7299
919966-2536 pgilbert@scharp.org
mscohen@med.unc.ec
Cochairs Srilatha Edupuganti Michal Juraska
Emory University SCHARP, FHCRC
404-712-1434 206-667-5568
sedupug@emory.edu mjuraska&dscharp.org
Nyaradzo Mgodi Deborah Donnell
UZ-UCSF SCHARP, FHCRC
Collaborative Researct 206-667-5661
Programme, Harare, deborah@scharp.org
Zimbabwe
263-4-704890
nmmgodi@uz
ucsf.co.zw
Protocol Team ShellyKaruna Medical offices Margarita Gomez
leader HVTN Core, FHCRC Lorenzo
206-667-4355 Vaccine Research
skaruna@hvtn.org Program (VRP), DAIDS,
NIAID
2406273510
gomezmm@niaid.nih.goy
HVTN Laboratory John Hural David Burns
lead HVTN Laboratory Prevention Sciences
Program Program (PSP), DAIDS,
206-667-1683 NIAID
jhural@hvtn.org 301-435-8896

burnsda@niaiahih.gov

Other contributors to the original protocol

HVTN Core Shelly Karuna DAIDSProtocol KatherineShin
medical monitor HVTN Core, FHCRC pharmacist DAIDS, NIAID
240-627-3047
Bioethics Mark Barnes HVTNRegional Simba Takuva
consultant HPTN Ethics Working Group medical liaison, HVTN Core, FHCRC

Southern Africa

HVTN/HPTN Ken Mayer
Consultative Fenway HealthBoston, USA
investigatos
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Background

Rationale for trial concept

Effective biomedical interventiorese needetb reduce the acquisition of HIV. The
globalHIV -1 epidemic continues and while many countries have meagress toward
leveling HIV prevalencever the last few years, micapidemics of infectioiontinue to
occurin nearly all regions, even in countries possessing the full toolkit of proven
prevention approach¢$-4]. The World Health Organization (WHO) estimates that there
were 2 million new HIV infections worldwide in 2014, the last year for which data a
available[5].

Antiretroviral drugs (ARVs) havbeenshownto be effective for HIV prevention in
serodiscordant egples when administered to Hivifected indviduals as treatment as
prevention (TasPand clinical trials are now underway to evaluate the efficacy of TasP at
a population level6]. ARVs have also been shown to be effective asqrpost

exposure prophylaxis (PrEP or PEP). At present daily oral emtrigbine

(FTC)/tenofovir disoproxifumarate(TDF) (Truvada) is the only dguapproved for PrEP
use butthis drug combination hasgnificantknown side effectf8]. The requirement for
daily use and the side effect profile have madleeaence tohis drug regimen

chdlenging, especially over long periods of tifi®. As a consequence, the capacity of
currentlyavailable ARV regiment reduce HIV indlence or prevalence is less than
optimal. Furthermore, sustained use of ARVs for HIV preventiitiincreasethe

already significant burden &RV manufacturing and delivery foilV treatment
especially in countries bearing the highest burden of HIVadis&or these reasons, a
biomedical HIV prevention approach that exhibits sustained activity over an extended
time period, that has a safety profile acceptable for healthy personshase
effectiveness is less dependent upatividual adherences still needed.

An alternative approach to prevention and/or treatment of infectious diseases is passive
administration of antibodies, a strategy that has been employed for more than 100 years
against diverse disease targmtsl that is still used fordpatitis A and B prophylaxis
[10,11]and for PEP for rabies, measles, varicella zoster, and other infectious diseases
[12]. Most notablypalivizumab has been used faspiratory syncytial virusRSV)
prophylaxisin preterm and other highisk infants for nearly two decades. In 1988,
multinational, randomized controlled trial showed thaivizumab administereduring

the RSV season redutBRSV-associated hospitalizatisby 39 78% in premature

infants and in children withronchopulmonary dysplasia3]. Subsequent studibave
confirmed palivizumab safety,efficacy, and clinical beneffor infants at high risk for

RSV infection[14,15] Hence palivizumab serves as a model for the use of mAbs to
block a mucosalhacquired infection. Significantly, passive administration of this
antibody haslsoset a standard by which candidate RSV vaccines are evaluated, by
defining antilody levels that effectively inhibit fusion by RSV. This precedent has
informed the conceptual framework for this study.

Over the past several years, there has been a concerted and notably successful effort to
isolate broadly neutralizing antibodidm@b) to HIV-1 from chronicallyinfected donors
[16-32]. Subsequentasearcthas provided considerable insight itie sites these

antibodies target on HAL and their functionality (ie, the mechanisms by which they
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neutralize the virug)l9,20,29,33] This researh has informed efforts to design
recombinant protein immunogens that can elicit such antib{84e37], prompting
optimismthat vaccines that elidinAbs against HIV1 can be developd85,38] In
addition,the availability of bnAbs against HIV opens trexcitingpossibility of antibody
medated prevention (AMPYf HIV infection.

The Vaccine Research Center (VRC), NIAID, NIH has developed VRCO01, a broadly
neutralizing humamAb that targets the HAM. CD4 binding sit¢18]. This mAb was
originally discovered in participant infected with HIVL for more than 15 years who
maintained viral control without use ahtiretroviral therapy (ART]39]. VRCO1 has the
capacity to neutralize a broad range of HI\étrains in vitro (Sectio.3) and has
conferred protection againsimiarthuman immunodeficiency virus $HIV) challenges in
nonhuman primat (NHP) studie$40-49] (Section2.8). It has an acceptable safety
profile, as seen in previous phase 1 studies (Se2t@n

In additionto potentially developing a new HIV prevention modalgyaluatingthe
preventive efficacy of mAbs can be expected to inform future HIV vaccine development.
An important requisite for designing vaccines that elinif\bs is determiningthe level of
neutralizing activity required to achieve a reasonable degree of ppatectiumansit
will also be important to know whether such levels vary by route of infection or
neutralizing sensitivity of the infecting isolatdotably, VRCO1 contains the Fc portion
of IgG1 and has demonstratethereffector functionsEvaluatingthe role ofantibody
mediatecdeffector functiongeg, antibodydependent cellular cytotoxicity [ADCC],
antibodydependent cellular phagocytof#DCP], antibodydependent celnediated
viral inhibition [ADCVI], antibody-mediated virion capture in mucus, ahibition of
viral translocation across epithelial barriers,)dtt protection is also of critical
importance (see, efh0-53]).

Although it is not anticipated that this trial will lead directly to licensure, further assessment
of this VRCO1 producwill depend on the results of this and other studies.
bnAbs to HIV-1

The last several years have seen a marked increase in the numberchiwaterized
bnAbsto HIV-1. Figure2-1 shows the names and binding sites of many of these.

v ., CDiBindngSte
ap41 MPER: SR vro, pows, Chios,
2F5, 4E10 ‘ by~ IBNC117, VRCOT,

VRC07-523

10e8 LS, T

. VRC13

Trimer (gp120/41) N332 Glycan Supersite:

8ANC195 g . PGT121,PGT128
PGT131 / 10-1074
35022 viva Glycan:

PGI&16, PGT141-145

CHO1-04

CAP236-VRC26

Crod\ of Wil DR Oy SOOTWT QU FRed momc
B IO 0T KONy 2 IR UM

Figure 2-1 Neutralizing antibody epitopes on native Env timer
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As shown inFigure2-2, several of these antibodies have shown considerable breadth of
neutralization in in vitro testing.

Percent of Viruses Neutralized < 50 meg/mL
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Figure 2-2 Percentage of viruses neutralized at different serum concentrations.
(A) <50 mcg/mL; (B) < 10 mcg/mL; (C) < 1 mcg/mL [32,49,54-57].
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Two antibodies to the CD4 binding site of the HI\énvelope, VRCO01 and 3BNC117
(highlighted in red irFigure2-1), have entered phase 1 clinical trials.

VRCO01: VRC-HIVMABO060-00-AB

VRCO1 is a human mAb, developed by VRC/NIAIDHNIdirected against the Cb4
binding site of HIM1. The bulk lot of the drug substance was manufactured under current
Good Manufacturing Practice (cGMP) conditions Chinese Hamster Ovary (CHO)
cell line and the drug product vials were filled and labeletie VRC Vaccine Pilot Plant
(Frederick, Maryland, USA) operated by Leidos Biomedical Research, Inc. (formerly
SAIC-Frederick), Frederick, Maryland (USAroduct is vialeét a concentration of 100
mg/mL VRCO1 in formulation buffer containirgp mM sodum citrate, 50 mM sodium
chloride, and 150 mM {arginine hydrochloride at pH 5.8RC01 was produced using
recombinant DNA technology. Briefly, usimgplymerase chain reactioRCR)
amplification and cloning of the heavy and light chain variable reginegge mAb was
initially isolated from a single B cell from an HiWi infected subject who displayed
bnAbs. VRCOL1 is an IgG1 antibody and is highly somatically mutated from the-liyeem
precursor.

The VRCO1 antibody has been well characterized preclinically and has demonstrated
favorable characteristics in potency and Hi&f [19]. In addition, it has demonstrated
protection in NHP challenge studies (see Se@i8rlbelow).Figure2-2 shows
graphically the impressive breadth of VRCO01, with 90% of 190-Higolates acrasall
clades tested showing sensitivity to neutralization by VRCO01. As shokigune2-3,
VRCO01 has a 50% inhibitory concentration{Jf®»f <50 ma/mL against 91% of

primary HIV-1 isolates and 1§ < 1 mcg/mL against 72% of HIMVL isolatesNotably, the
ICs for the vast majority of HIVL isolates tested is kmcg/mL; the geometric mean

ICs for HIV -1 strains from all clades tested is Or38g/mL.
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Virus clade Number of viruses IC50 < 50 mcg/mL 1Cs < 10 mcg/mL IC50 <1 mcg/mL
A 22 100% 100% 95%
B 49 96% 94% 80%
C 38 87% 84% 66%
D 8 88% 88% 50%
CrRF01_AE 18 89% 83% 61%
CRF02_AG 16 81% 75% 56%
G 10 90% 90% 90%
CRF07_BC 11 100% 91% 45%
Other 18 83% 83% 78%
Total 190 91% 88% 72%

Figure 2-3 CD4 binding site antibody: VRCO01 [18,19]

Details on VRCO1 composition and manufacturing can be found in the invesigator
brochure (IB).

Trial design rationale

Several considerationsform the design of this tesif-concept phase 2b study. The first

is to establish that passive administratiobfbs can block HIV acquisition. Based on

data from in vitro neutralization studies, the NHP challenge studies described below, and
pharmacokietic (PK) data fronthe phase 1 clinical trisRC 602and HVTN 104 the

doses selected are designedlteidatethe activity of the antibody across a range of

serum concentrations in a diverse population -eisktpersons in multiple geographic
regionsof the world. The study is designed to define the optimal dosage for widespread
use of the antibody or its subsequent derivatives as well as to benchmark the types of
effector functions associated with efficacy, thus constituting an important briddesto ot
types ofbnAbs and othebnAb delivery systems.

Inclusion of different doses (ie, in aaBm study) is important for a number of reasons.
First, while the in vitro and NHP challenge data are informative, the VRCO1 antibody
serum level required to prime protection against HAI infection in humans is

unknown. Some studies suggest that transmiftiadder HIV strains may be more

sensitive to neutralization than other strains (particularly by VR{E&1%9], and

therefore potentially susceptible to even lower antibody doses than those suggested by
SHIV challenge studies in NHP. It must alsorbeognized that the lowest challenge
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doses used in the NHP model likely exceed natural exposure in the majority of
transmissions in humans.

Defining the lowest efficacious VRCO1 dose is essentiad$tablishing @argetproduct
profile (TPP), includingptimal dosing for clinical usdor this antibody and its
derivatives. Typically, higher doses of drug products are associated with lower
tolerability due to side effect profiles or operational features such as length of drug
administration time (eg, IVhifusion time). At present the high dose (30 mg/kg) cannot be
administered subcutaneously (SC), limiting the feasibility of fmmmclinical use The
extreme difficulty of scaling IV administration to the populations most in need of
protection against HIVhfection and the complexity and cost of manufacturing mAbs
would severely limit implementation of this potentially important HIV prevention tool if
higher dosearerequired for efficacy. Therefore, it is important to evaluate the efficacy
achieved at lwver antibody concentration§hat lower doses of mAbs may prevetv
acquisitionis supported by the high percageof isolates susceptibia vitro to antibody
concentrations as low 4ancg/mLof VRCO01, 1/10 the meanaugh level anticipated

with 30 mgkg VRCO1dosingevery 8 weeks

Including a range of dos@s this studyalso facilitates evaluation of antibody effector
functions, in addition to neutralization, that are associated with protection (eg, virion
binding, ADCC, ADCP). Note that the relationship of these important functions to
neutralization is not linear and tieéore cannot be inferred directly. This information will
have importanimplicationsfor the development of othé&nAbs and othebiomedical

HIV prevention modalities.

Hence, in addition to providing a test of concept4dtP for HIV, if breakthrough

infections are observethe data generated by this trial will helpdgidevelopment of
functionallyenhanced mAbs and of loitgrm delivery strategies (egaccine

immunogen orectored immunoprophylaxisyhis trial affords a unique opportunity to
correlateserum antibody levels and the potency of effector functions with protective
efficacy in a trial in which these parameters can be measured close to the time of HIV
acquisition, providing benchmarks for vaccine development and helping defigets®

of artibody effector mechanisms for protein or viral vector based vaccines. The data will
also provide critical information by which identify which NHP models (eg, SHIV
challenge stocks) are most predictivébnfb efficacy in humans.

Cohort selection

The stidy will be conducte@mong2700 menand TGin North America,South America

and Switzerlanadvho haveanalsex withmenor TG partnersThe trial samplsizeis

designed to provide 90% power to deteptevention efficacy (PE) of 60% (rejecting the
null hypothesis of 0% PE), based on reasonable assumptions regarding background HIV
1 incidence, retention, and frequency of infusions.

With respect to HIV incidence, over the past 25 ydd&IM and TGwho hare sex with

men have been the only risk groups inltf&for which estimated HIV incidence has
increased, with more recent increases in incidence noted particularly among young MSM
of color[60,61] In the US, Latin America, and Switzerland, MSM and TG account for
more than half of new HIV infectiorj60,62-64]. In 2013, he estimated rate of new HIV
diagrosesamong Hispanic/Latino males was three times the rate of \Wiaitesand

79% of these infections were attributed to rtalenale sexuaintercoursg65]. Among

gay and bisexual men, Black MSiMespecially those between the ages of 13 arid 24
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are most affected byIM [66]. Indeed, the HPTN 061 study found incidence of almost
6% annually among young Black MSd7]; this is far higher than HIV incidence
reported previously in White MSM. A second study found higher HIV prevalence in
Black MSM than in White MSM68].

We note that a parallstudy assessing the safety and preventive efficacy of VRCO1 is
being conducted among 1500 women in-Saharan Africa who are at risk of acquiring
HIV -1 through sexual contadthatstudy, designated HVTN 703/HPTND will be
conducted over approximatetye same time period as HVTN 704/HPTN 085.

Dose and schedule

An equal number of study participants will be randomized to receive VRC01 mAb by IV
infusion at a dose of 10 mg/kg or 30 mg/kg evewegksor to receivehecontrolby
infusions every 8 week3he 8 week infusion interval represents approximately 4 half
lives of the study drug (halife ~14 days based on previous clinical testing; see the IB).

Infusionswill continue for 72 weeks for all groups, with a final primary foHopvvisit
(without infusion) at week 80 and an additio@dlweeks of followup without infusions.
Hence, the study duration for each participadiOdweeks R years).

Projected serum concentrations of VRCO1 are showdigure2-4. This figure plots

predicted median VRCO1 serum concentrations over time based on PK models for
VRCO1 administered at 10 mg/kgery 8 week¢Panel A) and for VRCO1 administered

at 30 mg/kgevay 8 weekgPanel B). The plots include shaded regions illustrating time
regions where the study participants have serum concentratitowg imedium, andigh
ranges Based on in vitro neutralization studies (see Se&ignand NHP challenge

studies (see Sectidh8.1) and assuming that these accuratedjct protection in

humans, the expected trough levels of VRCO1 are projected to be an order of magnitude
higher than the levels required to protect against a majority of circulatinglidtkins.

See Sectio2.9.3andFigure2-9 for VRCO1 serum concentrations reported to date for
participants administered 10mg/kg and 30mg/kygRCO1 every 8 weeks in HVTN 104.
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Panel A Predicted VRCO1 Levels: 10 mg/kg IV
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10 mg/kg VRCO1 group: Predict (50%, 40%, 10%) PYRs in {Low, Medium, High) zones

PanelB Predicted VRCO1 Levels: 30 mg/kg IV
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Figure 2-4 Predicted VRCO1 serum concentrations over time. Panel A: Predicted VRCO1
median serum concentration over time (solid lines) for 10 mg/kg IV infusions of VRCO1 at
Weeks 0, 8, 16, 24, 32, 40, 48, 56, 64, 72, with 95% confidence intervals (Cl) (dashed lines).
The shaded regions classify the serum concentration marker S(t) into high, medium, and
low ranges based on the cut-points 10 and 50 mcg/mL. Panel B: Predicted median VRCO1
serum concentration over time for 30 mg/kg IV infusions of VRCO1 at Weeks 0, 8, 16, 24, 32,
40, 48, 56, 64, 72. The shaded regions classify the serum concentration marker S(t) into
high, medium, and low ranges based on the cut-points 10 and 50 mcg/mL. PYR = person-
year at risk.

There is a substantial overlap in the mAb concentrations between the low and high dose

groups during a considerable period of time after each infusion. This is sh&iguia
2-5.
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Total overlap = 60% PYR

Figure 2-5 Projected overlap in serum VRCO1 concentrations and PYRs of HIV exposure
between high dose (30 mg/kg) and low dose (10 mg/kg) VRCO1 administration

2.4.3 Choice of control

Sodium Chloride for Injection 0.9%, USReferred to as Controfdministered IVat a
volume of 150 mLwill serve as an inert control.

Use of a placebo control in this trial is warranted based on the scientific and public health
importance of the questions it seeks to answer, the necessity of a placebo control in order
to assess VRCOL efficacy in preventing HI\ihfection, and an accele risk/benefit

ratio considering the minimal risk associated with the placebo control selected and its
administration via a procedure commonly used in clinical care. In addition, the placebo
control is essential to maintain doutlinding to ensure unhsed assessments of study
product safety and efficacy, and the use of the placebo control is disclosed fully to study
participants (see Section 10Appendix A). Hence, this trial meets the standards

commonly required for ethical use of placebo controls in clinical {68/ 1].

2.4.4  HIV diagnostic testing

HIV diagnostic testing Wi be scheduledat leasievery four weeks and at any time
following participant report of possible exposure during the stBdg. Sectio for
further detail on HIVinfection assessmerRarticipants who are diagnosed with HIV
infection after enrollment will not receive additional infusions. Infusions will also be
permanently discontinued for participants who have 2 reactive HIV tests, even if
subsguent testing indicated that the participant is not kifécted.

Based on the schedule of testiitgs possiblehat a newlyinfected participant may

receive an infusion of VRCO1 (@ontrol). This does nappear tgose a safety risk for
participants based axistingpreclinical, clinical and in vito data. Specifically,
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passivelyinfused VRCO1 giveto NHP on [y 7 after SHIV SF162P3 infection reduces
viremia and does not cause clinical hgsme IB. Additionally, passive transfer of
neutralizing antibodies (at ngprotective levels) prior to infection improved control of
SHIV viremiaand was associated with earixmdevelopment in infected infant
macaque$72]. Furthermore, VRCO1 has been evaluated in viremic and aviremie HIV
infected participants (see Secti®®.]). VRCO1 administration is associated with
statistically significant transient reductions in HIV viral load in adults with chronic HIV
infection Gee 1B, and HIV variants that escape from in vitro VRCO1 neutralization have
reduced viral fitnes[73]. StudiesevduatingVRCO1 in acutelynfected subjects are

being initiated basedn these data.

Trial monitoring

As this is the first largscale phase 2b study with IV administration of a biomedical
intervention for prevention of sexual HY/ transmission, the trial design includes a
earlyfeasibility check. After approximatell20 participants have completed the Week 32
visit, a treatmenblinded analysis of infusion feasibility will be conducted and reported
to the DSMB Enrollment ofthe remaining study participewill be deemed feasible if
080% of thosel 20 participants remaiengaged in the trial and have not declined further
infusions. Enrollment will not be pauséat this feasibility assessment

In addition to the feasibility assessment, the study design includes sequential monitoring
for potential harmnon-efficacy, highefficacy, and futility for assessing prevention
efficacy. Followingsimilar monitoring procedures developed and implemented for the
HVTN 505 phase 2b vaccine efficacy trial, potential harm monitoring is maximally
vigilant by testing for a higher HIV infeicin rate in thgpooledmAb group versus the
controlgroup after each HIV infection and providing the results to the DSMB after each
infectionstarting with the 2B totalinfectionpooled over the study groupbhis ensures

that any potential risk ahcreased HIV acquisition (negative prevention efficacy [PE]
would be detected as early as possible, suchrthesions of thenAb could be
discontinuedcexpeditiously In addition, the operating characteristics of the tié\re

4-3 andTable4-2) show that this potential harmonitoringapproach has a low risk of
stoppingthe study prematurelf the truePEis 0% or higherThenonefficacy

monitoring is conductedpproximately every 6 months, and is based on a trigger
specified in the study monitoring plan.

At the 6-monthintervals, stistical interim analysis reports are provided to the DSMB.
Gilbert et al[74] describe the conceptual approach to the sequential monitoritig of
where the implementation for the current trial is slightly different. Additional information
is provided in Sectiod.9. Full details regarding implementation of monitoring for this
trial are contained in a separate trial monitoring plan.

Combination Prevention for HIV acquisition

Participants in all arms olié study will be provided with a comprehensive HIV
prevention package consistent with all HIV prevention clinicaldriThis package

includes evidencbased behavioral risk reduction counse[ing], free condoms and
lubricant, explanation and referral for post exposure prophylaxis (PEP) when indicated,
and access to oral pexposurgrophylaxis(PrEP, see below].hese activities can be
expected to reduce HIV acquisition below historical levels for MSM. The contribution of
these efforts will be monitored. Further details on these efforts are providedH\ iie
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704HPTN 085Study Specific Procedures (SSP) andiiveN 704HPTN 085website.
It should be emphasized that because the benefit of VRCO1 monoclonal antibody is
unknown, subjects in each arm of the study will receive the same prevention package.

25.1 Evidence for PrEP efficacy

Multiple studies in multiple settirgghave established that daily or pericoital FTC/TDF
can behighly efficacious in preventing HIV infection in MSM,76-80] (seeFigure2-6).

In addition,evidence suggests that less than perfégiceeence to a daily FTC/TDF
regimen may still provide protection against infection in MSM. For example, post hoc
analyses from the open label extension to the iPrEx study (iPrEx OLE) suggest that
consumingd tablets of TDH-TC per weelks requiredto confe protection76].

Prep Placebo
Study Infections Infections
(Regimen) {Incidence) {Incidence) HR [95% CI] P-value
Overall 69 (1.9%) 110 (4.3%) 0.41[0.28, 0.59] —— =0.001
iPrEx (oral TDF-FTC) 36 (2.2%) 64 (3.9%) 0.56 [0.37, 0.85] —— 0.005
iPrEx OLE (oral TDF-FTC) 28 (1.8%) 13 (2.6%) 0.51[0.26, 1.01] —— 0.05
PROUD (oral TDF-FTC) 3(1.3%) 19 (8.9%) 0.14[0.04, 0.42] —e—— =0.001
Ipergay (oral TDF-FTC) 2 (0.9%) 14 (6.6%) 0.14[0.01, 0.50] F—e———— 0.002

r T 1 1

001 03 06 1 13

Figure 2-6 Clinical trial efficacy summary of FTC/TDF in MSM
2.5.2 Evolving PrEP guidelines

Guidelines for use of fixed dose FTC/TEd¥ HIV prophylaxishave evolved rapidiyin
2011, the USCenters for Disease Control and Prevent®B () issued interim

guidelines for use dFTC/TDFas PrEP for highisk MSM [81]. In 2012 the US FDA
approved=TC/TDFfor HIV prophylaxis in persons at high risk for HIV infection. That
same year, the World Health Organization (WHO) issued guidance on the use of PrEP for
seraliscordant couples and for men and TG wonven have sex with me82]. In
2014,theUS CDC issued a ftimer PrERyuidancedocument and a Clinical Provider
Supplement confirming the previous recommendatidil@/TDFPrEP as a prevention
option for sexuallyactive adult MSM at substantial risk of HIV acquisitiamnd

expanding the recommendation to include adult heterosexually petisensat
substantial risk of HIV acquisitioj83,84]. PrEP has since been incorporated into WHO
guidelines ér ARV use for HIV treatment and preventif@b,86} arevised ananore
comprehensive WH®rEPguidelineis anticipated in 2016

253 Operationalizing PrEP access
While PrEPefficacyhas been demonstrated and is reflected in international guidelines

P r E Bffédivenesdepends strongly on uptake and adhere@ody 62% ofiPrEx and
other PrEP trial participants who weskgible to enroll in iPrEx OLE chose to do;so
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those who declineditedconcerns about taking a daily pill and about side effects, among
other reasong-urther, amonghose whachoseto enroll, only 76%actuallyinitiated
PrEP[76]. Hence, only about 47% of those eligible initiated PrEP in iPrEx GtEP
uptakewould seem eveless certain among individsaWwho have ngbreviouslychosen

to participate in aFTC/TDF PrEPtrial.

Limited PrEP uptake has been seen in ose#ingsas well. In a recent PrEP

demonstration project in San Francisco, Washingtondd@ Miami, 60% of those

eligible chose to initiat PrEF87]; in the demonstration project PrEP Bra51% of

MSM elected to start PrEfB8]. Results fromHPTN 073, a trial designed specifically to
address open label, volitional FTC/TDF uptake and usage in 226 African American MSM
in the US are anticipated in early 2016

Beyond experience in clinical trials and dentosttion projects, gestions remain about
retention and adherence to PrEP in the longer tdotably,trials of PrEP to date have
been conducted among individuals specifically-selecting for PrEP, argenerally
over limited time horizons.

The continud need for additional HIV prevention tools does not netfsemportance

of PrEP as a critical part tfie HIV preventiortoolkit. Accordingly,access to FTC/TDF
PrEPat no drug coswill be offered as part of a complete HIV prevention package to
everyHVTN 704HPTN 085participant through a model initially developed with
extensive, multstakeholdemput forthe HVTN 505 trial[89,90] In this modelGilead
providedfixed dose FTC/TDF (ieTruvadd at no cost to interested HVTN 505
participants, whabtained ithrough prescriberimdependent of the trial, thus facilitating
the establishment of a providpatient relationship that could endure beyond the duration
of the trial. Availability of free FTC/TDF was indicated in the informed consent
document and communicated to stgdyicipantsin follow up visits.However fewer
than 196 of participantsn the HVTN 505 triahave reported using PrEP at any time
during tretrial (in which follow-up remains ongoing)

The past few years have seen increasing educational efforts and coyremareness of
the importance of PrEP in preventing HIV infection among MSM and we expect to see
increased uptake of this prevention modality over the course of this trial. Feelkssifed
participants under active medical care, PrEP can be very eéf§adi.

Consistentvith this approachGileadSciences has agreed to providevadaas PrEHor
trial participants at no drug cost to them for the duration of their trititfpation. This
will be accomplished through th#v/TN 704HPTN 085PrEP Referral Program in North
America for US participantd his program integrates PrEP into the care provided by
parti ci p ahedlsdcare providemrsurigg that appropriatersening assays are
performed and that drug interactions are monitored over time. Outside the US,
participants will participate iRrEP demonstration projects in Peru and Brazil, countries
in which Truvada is not yet licensed for HIV prophytalsut where gach demonstration
projects are being encouragéud Switzerland, the CRS will directly provide Truvada at
no drug cost to interested participanisthis way, PrEP access will be provided to all
participants in the trial and counseling about its avaitghilill be providedas part of

HIV risk reduction counseling, which is conducggdall infusion visits throughout the
course of the study. This approdds been reviewed and approved by multiple
stakeholders, including community members, medical ethjomuiltiple IRBs, and the
HVTN 704HPTN 085DSMB.
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As discussed in Sectied.10and9.6, periodc populationbased evaluation &®rEP

usage will be conducted during the course of the Tia¢ sample size and power
calculations (see Secti@n6) and plans for trial monitoring by the DSMB (see Section
4.9and, specitally, Sectior4.9.3 have been designed to accommodate substantial PrEP
uptake If the background HIV incidence rate is too low to suppeaiuation of VRCO1
prevention efficacylue to high PrEP uptake and adherence, these data will be made
available to thé&®SMB, whichwill make recommendations to the team accordingly.

Plans for future product development and testing

VRCOL1 is considered toave potential value for both preventive and therapeutic purposes
across broad geographic regions of the HIgpidemic. The product was initially

evaluated in phase 1 studies to characterize PK and distribution imféated and

HIV -uninfected adults (RC 601 and 602, respectively; see SectihfAsland2.9.2 and

PK and safety for multiple administrations under several route and dosing regimens are
being evaluated currently (HVTN 104; see Sec8cdh3. In parallel, IMPAACT P1112

will evaluate the safety of VRCOL1 in higlsk infants born to HIVinfected mothers; data
from this study will support a future evaluation of the efficacy of VRCO01 administered to
high-risk infants shortly a@ér birth and continued through the period of bréastling for
prevention of motheto-child HIV transmission (PMTCT).

The development of VRCOL1 for clinical use depends on a number of factors, the most
critical of which is the level of efficacy demoresied by the current study. If the antibody
proves to be highly effective at preventing Hi\Mnfection, its development will depend
on identifying a partner able to provide larggale manufacturing. Other factors that
could influence advanced developmeh¥RCO01or similar monoclonal antibodies
include: 1) the potential for improving the potency of the product to allow use at a lower
dose and perhaps by an SC route, 2) the potential for increasing thigeladlthe

product to allow less frequent dosjrand 3) the potential to use VRC@its derivatives

in combination with other neutralizing mAbs to increpstency andreadth of

coverage. Efforts to address these issuepraeeedingn parallel with the current study,
but the outcome of the curriestudy will have the greatest influence on the future clinical
use of VRCO1 in adult prevention or PMTCT.

Preclinical safety studies

Preclinical toxicology and PK study of VRCOL1 in rats

Table 2-1 Summary of preclinical studies

Study
number Product Type of study Animal N Dose groups Route  Schedule
10m.10f Vehicle*
VRC- ’ 4mg/kg IV
SRINo Repeat dose Sprague each IV &
HIVMABO60- - 40 mg/kg IV D1, D8
M 11 Dawl
896- 00-AB toxicity awley rats 50tr(;1t,a|50f 400 mg/kg IV SC
40 mg/kg SC
VRC- . 9m, 9f each 4 mg/kg IV
,\Sﬂzgg‘il HIVMABOo-  Sndledose Di\?vrlzgur:t o 2rm2rt  domgkglv 'S D1
00-AB y total 40 mg/kg SC

* \Vehicle consists of VRCO01 formulation buffer.
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A repeat dose toxicity study of IV and SC administration and a single dose PK study was
performed by SRI International (Menlo Park, CA) with VRCO1 in male and female
SpragueDawley rats in accordance with US F&ood Laboratory Practice (GLP) for
Nonclinical Laboratory Studiég Table2-1). This study was conducted with a {3 P

pilot lot of VRCO1 manufactured at smaller scale using a similar purific@rocess to

that of the GMP clinical grade drug product.

For the safety assessment, various doses of VRCO1 (4 mg/kg, 40 mg/kg, or 400 mg/kg) or
a comparable control vehicle was administered by tail vein infusion on Days 1 and 8 to
Groups 1 through 4espectively. An additional group (Group 5) received 40 mg/kg

VRCO01 via SCadministration to the dorsal scapular region on Days 1 and 8. Each group
contained 10 male and 10 female rats. Five animals of each sex were sacrificed on Day 9,
one day after the send administration; the remaining animals were sacrificed on Day

30, 22 days after the second administration.

Results obtained showed that both routes of administration were well tolerated in the rats.
All animals survived until their scheduled necrogsg.findings or changes were seen in
clinical observation, body weight, food consumption, body temperature, infusion site
irritation, hematology, coagulation, or organ weight evaluations that are attributed to
administration of VRCO1. VRCO1 administraticsulted in small, transient, dese

dependent increases in aspartate aminotransferase (AST) and alkaline phosphatase (ALP)
on Day 9. By Day 30, AST values had returned to normal, and ALP values were

returning to normal.

Other than red discoloration of thdrainistration site in one male in the SC group on

Day 9, there were no other gross necropsy observations attributable to VRCO01
administration. There were no histopathology findings that were considered related to IV
administration of VRCOL1.

The prespecifed IV dose studied in rats was 400 mg/kg and SC was 40 mg/kg, which

will greatly exceed the dose levels in the adult clinical studigkofobserved effect

leveld (NOEL) was not determined in this study because transient elevations of AST and
ALP were olserved on Day 9 after IV administration and transient inflammation at the
dose site was observed on Day 9 after SC administration. Because the elevated AST and
ALP levels were transient and minor and did not correlate with histopathology findings,
the no tserved adverse effect level (NOAEL) for VRCO1 by the IV route of

administration in rats was 400 mg/kg, the highest dose used in this study.

For the PK analysis, 3 groups of rats (9 males and 9 females in each group) received
VRCO01 on Day 1 at 4 mg/kg IM0 mg/kg IV, and 40 mg/kg SC respectively. VRCO01
levels in serum were determined using an enzinked immunosorbent assay (ELISA)
with samples collected predose from each animal and from an additional 3 males and 3
females to provide untreated contretism. Blood was collected from 3 rats/sex/PK

group for a total of 45 collections per PK animal at each of the following postdose
timepoins: 1, 4, 8, 24, 48, and 72 hours and 7, 14, 21, and 29 days.

VRCO01 administrationythe IV route resulted in dog®oportional exposure. The
terminal elimination phase hdife was about 10 days, with clearance of approximately
20 mL/day/kg and volume of diribution that was about 0.28Kg, indicating that the

drug was distributed primarily in the serum and elingdaglowly. VRCO1 administration
by the SCQroute resulted in mean peak serum levels at 7 days for male or 3 days for
female animals. The maximum serum concentration and area under the concentration
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time curve to the lagimepointvalues were lower when 48g/kg was administered by

the SC route compared with the IV route. The bioavailability of 40 mg/kg VRCO1
administered by the SC route was estimated to be 31.4% (males) and 42.3% (females).
After the peak concentration of VRCO1 was achieved in the SC grmiperum levels
decreased much more rapidly from 7 to 14 days than they did in the IV groups, and
VRCO01 concentrations in the SC group were not quantifialilmapoints after 14 days.
These data indicate that clearance of VRCOL1 in rats was markedigaathwhen it was
administered by the SC route. The development ofdantj antibodies that contribute to

an increased rate of clearance is often observed in preclinical safety studies of protein
based test articles when they are not tested in the spéasgin. Although

immunogenicity was not examined in this study, the presence of such antibodies might
have contributed to the increased rate of clearance of VRCO1 after SC administration that
was observed in this stu92,93]

Tissue cross reactivity GLP study of VRCO01 with human tissues in vitro

A tissue crosseactivity study of VRCO1 using normal adult and neonatal human tissues
in vitro (Testing Facility Study No. A25%2) was performed by Charles River
Laboratories (Reno, NV) in accordance with U.S. HE¥ood Laboratory Practice for
Nonclinical Laboratory Studié{GLP). The tissue panels used as the test system for this
in vitro crossreactivity study included all of the tissues on fiSeiggested list of human
tissues to be used for immunohistochemical or cytochemical investigations of cross
reactivity of monoclonal antibodiégn Annex | of thefiEuropean Medicines Agency
Guidelire on Development, Production, Characterization and Specifications for
Monoclonal Antibodies and Related Produstiopted by the Committee for Medicinal
Products for Human Use on December 18, 2@0#l all of the tissues recommended in
the FDA/Center for Rilogics Evaluation and ResearfiPoints to Consider in the
Manufacture and Testing of Monoclonal Antibody Products for HumanE&tgruary

28, 1997 In addition, the tissue croseactivity study used additional neonate/infant
tissues suggested by the &Bb support future trials in infants.

To determine the crosegactivity of VRCO1 binding, VRCO01 was applied to cryosections
from a full panel of tissues from normal human adults and a limited panel of human
neonatal tissues, immunohistochemicalitecte using a biotinylatedabbitantrhuman

IgG secondary antibody, and bindiwgsvisualized with a streptavidihorseradish
peroxidase complex and a diaminobenzidine chromogen substrate. VRCO1 binding was
evaluated at concentrations of 5 andh&@/mL.

Speific VRCOL1 staining was not observed in amyrmal adult human or neonatal human
tissues evaluatedThereforejn vitro evaluation of croseeactivity in tissue specimens

did notidentify potential tissue sites or organ systems to more thoroughly evismuate
subsequent preclinical studjesdit supporsthe future use of VRCO1 in humans.

Other toxicity studies

Several in vitro studies were conducted to assess antibody activity agaHasttigghs

by VRCO1. Several antillV neutralizing mAbs will crosseact to lipid or nuclear

antigens or Heg2 cells[94,95] Anti-lipid binding activity is understandable when
considering that the HAL gp41 protein is membraigpanning and the epitopes (MPER:
MembraneProximal External Region) recognized by some mAbs (eg, 4E10 and 2F5) are
membraneproximal and likely extend into the membratself. Therefore, the ability (or

lack thereof) of VRCOL1 to crosgact with lipids was assessed in collaboration with Dr.
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Barton Haynes of Duke University. Binding of antibody to cardiolipin was assessed in a
luminescent assay, expressed in relativesuMRCO1 was compared to 4E10, an-anti
gp41 mAb known to bind to cardiolipin and nuclear antigens, and Synagis, a licensed
antiRSV antibody used as a negative control. Synagis is included because it is the
licensed mAb product most analogous to the irgenelinical use of the VRC mAH.3].

Individual studies are summarizedTiable2-2. Unlike other antHIV neutralizing
mAbs, VRCO01 does not react to phospholipids orantiear antigens or Hepcells.

Additional details are provided in the IB.

Table 2-2 In vitro preclinical safety studies

Study Purpose

Study Outcome

Assessment of anihospholipid reactivity

VRCO1 does not react to phospholipids

Assessment of antiuclear antigen
reactivity

VRCO1 does not react with nuclear
antigens

Assessment adntiphospholipid
characteristics by impact on activated par
thromboplastin time (aPTT)

VRCO01 does not impact aPTT by binding
phospholipids

Assessment of Binding to a Human Cell
Line by Immunohistochemistry

Fluorescently labeled VRCO1 does not bi
Hep-2 cells

2.8 Nonhuman primate (NHP) studies of VRCO1
Several norGood Laboratory Practices (ie, r@LP) studies of VRCO01 have been
completed in NHP to assess for preclinical evidence of potential efficacy for prevention
of HIV infection. Table2-3 summarizes the studies performed.
Table 2-3 Summary of NHP pharmacology and challenge studies
Infusion Challenge Challenge Challenge
Study Product Animal N Dose/Route  schedule route stock/dose schedule
VRCO01 Rhesus Af 40 mg/kg IV
Pharmacology (Pilot lot) macaques af 40 mg/kg SC Day 0 NA NA NA
VRCO1 4m 5 mg/kg IV
High-dose (Research Rhesus 4m 20 mg/kg IV Dav 0 Intrarectal SHIV-SF162P3 Day 2
challenge macaques 4m Human IgG Y (300 TCIDss*)  postnfusion
Grade)
IV (control)
. VRCO1 4f 20 mglkg IV
':Lg;[gr?gsg (Research mrg;zztzs 4f Human IgG Day0 Intravaginal S(glo\giggi)m posDir?f){J gion
Grade) IV (control)
6m 20 mg/kg IV
6m 5 mg/kg IV
High-dose VRCO1 Rhesus 4m 1.25 mg/kg IV SHIV-Bal Day 2
challenge (Research macaaues K Day 0 Intrarectal  (TCIDso 12,800 ostnfusion
14m Human IgG
IV (control)

*TCID 5= 50% tissue culture infectious dose

In the pharmacology study, plasma and mucosal (ie, rectal, vaginal, and nasal) samples
were collected at frequent intervals through Day 28. A dose of 40 mg/kg IV or SC in
female rhesus macaques resulted in plasmnaentration of VRCO1 exceedibg

mcg/mL in 7 of 8 animals at Day 14 and greater tham&@/mL in 7 of 8 animals at Day

28.
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Please see the VRCOL1 IB for more details.
Protection against challenge in NHP models

Both neutralizing and neneutralizing anibodies to HIV and SIV have been shown to
protect against experimental challenge in the NHP md@e42,96100]. In these studies

the degree of protection has varied with the neutralizing potency of the antibodies and
with the dose, route, and sensitivity of the challenge stocks. Low antibody concentrations
have insome instances been quite protective, especially against repedddevmucosal
challenge$44,45] However, neutralizatieresistant SHIVs have been developed and

have been shown to be resistant to protedfioft,102] This has permitted estimation of
neutralization titers for different mAbs against SHIVs representing a broad range of
neutralization resistance.

VRCO01 has been tested in several NHP challenge experimeniafdeg-3). In a rectal
challenge model with SHIV BalLP4, a dose of 20 mg/kg IV protected 6/6 NHP; a 5 mg/
kg IV dose protected 6/6; and a 0.3 mg/kg IV dose protecteld 2J6Using a more
resistant SHIV162P3 challenge, a 20 mg/kv/ dose protected all 4 male animals from
rectal challenge and all 4 female animals from vaginal challgigeAnalyses of the
combined data from the NHP challge studies show complete protection against
SHIV162P3 challenge at a VRCO1 plasma concentration of 50 mcg/ml and patrtial
protection (G, [50% inhibitory concentration]) at 20 mcg/mL. For the more sensitive
BaLP4 virus thdCspis only 1.5 mcg/mh. Basedn preclinical studies, an antibody

serum concentration of about 40 to 50 mcg/mL is projected to provide protection against
the vast majority of circulating strains of H[¥03]. In the NHP studies, both the virus
sensitivity and serum antibody titers appear to influence protection from mucosal
challenge. A summary of serum concentrations associated wittcpion against diverse

SHIV strains of varying resistance to neutralization is showigare2-7.
Serum conc. at time of challenge
in vivo protection

100+ 12%
.................... 100% 50%
o 104
E ST\SI :i;?:,fa S0mcg/ml 20 mcg/ml
)
Q
E 1
= SHIV BaL
[
< 0.15 mcg/ml 4mcg/ml 1.5mcg/ml
= 014
=
®
L
0.014
0.001
VRCO1 Caveats
Pegu etal. Science Transl Med (2014) - SHIV 100% infection single inoculation
Ko etal. Nature (2014) - Usually done intrarectal

Rudicell et al. J Virol (2014) - Challenge 2-5 days post mAb infusion
- Free virus challenge

Figure 2-7 VRCOL1 ICgo values (170 Isolates) and serum concentrations in NHP SHIV
challenge studies

It is particularly interesting to note that following administration of VRCO1 to NHP, the
antibody is found in mucosal tissuasgeFigure2-8). This islikely a product of active
antibody transport to mucosal tissues through neonatal Fc receptor (FCcRn) pi8iling
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Figure 2-8 VRCO1 mucosal pharmacokinetics in rhesus macaques [48]

NHP challenge studidsave also stwnthat in addition to classic neutralizatidmAbs
such as VRCObften elicitantibodymediatedcellulareffector functiong45,104] As a
result, protection against experimental challengesbatetimes been achieved with
notably low doses of VR01[47,103] Similar mechanisms of protection have been
implicated in studies of other bnAbs showing protection despite barely detectable
neutralization activity (1:1) at challeag4].

Recent NHP studies of VRCO1 and other highly potent mAbs, such as PGT121,
demonstrat@rotection at infusion doses of 5 mg/kg and even at 1 mg/kg
[46,49,103,105]There is also evidence that such protection can be durable; a simianized
version of VRCO2was shown to protect monkeys against SHIV challenge nearly 8 weeks
after thér last5 mg/kgantibody infusion, when plasma concentrations of VRCOL1 ranged
from ~0.5mag/mL to undetectablgl05]. Thesedatasuggesthat a 10 mg/kg infusion

dose of VRCO1 administered every 8 weeks may qifetection against HIV

acquisition.

Please sethe VRCO1 IB for more details on the NHP challenge studies.

Clinical trial experience

Completedphase 1 clinicastudiesof VRCOLlinclude firstin-humans dose escalation
studies for safety, tolerability, and PK assessments inikfidtted (VRC 601) and M-
uninfected (VRC 602) adults. Studies to characterize the neutralizing activity and other
functional assays as a function of plasma concentration are also und&svedyApril

2017, more than 1200 clinical trial participants have receitR@01in phasel trials

and in thephase 2IAMP studies

Both the IV and SC routes of administration have been evaluated. Ultimbhtehest

route for clinical use may depend upon the age of the recipient (adult or infant), stage of
product development, formulation,ciimportant considerations related to volume

needed and maintenance of a target VRCO1 blood level considered to be in the
therapeutic range.
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VRC 601

VRC 601 (NCT01950325) titlediA Phase 1, Opehabel, DoseEscalation Study of the
Safety and Pharmacokinet of a Human Monoclonal Antibody, VRIVMABO6G00-
AB (VRCO01), with Broad HRAZ Neutralizing Activity, Administered Intravenously or
Subcutaneously to Hhnfected Adult®

VRC 601 Table2-4) was the first study of the VRC01 mAb in Hi¥fected participants

[106]. It was a dosescalation study to examine safety, tolerability, dose, PK, and anti
antibody immune responses. VRC 601 opened in September 2013 as a single site study at
the NIH Clinical Center, Bethesda, Maryland and in total, 23-HPctedparticipants

including 15 aviremic ARMreatedparticipantsand 8 viremic nofARV treated

partidpants were infused with one or two doses of VRCO1 at doses up to 40 mg/kg IV.

Table 2-4 VRC 601 study schema

VRC 601 Dose Groups VRCO01 Administration Schedule
No. of
Group evaluable Day O Week4
participants*
1 35 1 mg/kg IV 1 mg/kg IV
2 35 5 mg/kg IV 5 mg/kg IV
3 35 5 mg/kg SC 5 mg/kg SC
4 35 20 mg/kg IV 20 mg/kg IV
5 35 40 mg/kg IV 40 mg/kg IV
IV doses administered in 100 mL of normal saline ove6G0
minutes.
SC doses administerdéa the minimum volume at 15 mL/hr.
*Only participants who begin infusion are evaluable. Only 3
Total 1525 evaluable participants per group will be enrolled into the dose gr
until the safety review is completed. Additional slots are availablg
needed, to have fficient data for the safety review or to include a
least one eligible subject with a detectable viral load later after th
dose escalation is complete.

The first infusion at 1 mg/kg IV was administered in the VRC 601 study on September
30, 2013Beginning on March 28, 2014, the dose escalation proceeded according to the
schema. The first 40 mg/kg IV administration in this study occurred May 12,82l 4

the last infusion in VRC 601 occurred on April 6, 20A8 IV and/or SC infusions have
been wé-tolerated with no serious adverse events (SAEs) or dose limiting toxicity.

VRC 601demonstrated evidence of VRG@fediated antiviral effecAn interim

analysis of the VRC 601 viral load data obtained from 8 viremic adults through April 30,
2015 showshat VRCOL1 has a statistically significant in vivo virological effect on HIV

viral load when administered as a single 40 mg/kg IV d¥see of these adults were

taking antiretroviral therapy (ART) when enrolled into the study and had not started ART
duringthe time period when the viral load data were colle@@dof the eight adult
participantsh a d1 lo@, copies/mL decrease in viral load and tpasticipantshad a

viral load drop of 0.26 and 0.18 Iggopies/mL respectively hese interim data indita

the following for a single dose of VRCO1 at 40 mg/kg IV:

1 A statistically significant change from baseline viral Ipaginfusion days 5 to 16;
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T The medi an 1{05Iog0 dewease i airal hbadlds 5 days; and,

1 The median time to greatest de@se in viral load is 7 days.

A 0.5 log, copies/mL or greater decrease in viral load is considered to be a positive
response to ARTTo have clinical benefit, such a change would need to be susthined.
VRC 601,participantsvere administered only one sioof VRCO1 at 40 mg/kg and, thus,
a sustained effect on viral load was not expedtesvever, the data demonstrate a
VRCO1 mediated anttiral effect.

VRC 602

VRC 602 NCT01993706)s titled, A Phasel DoseEscalation Study of the Safety and
Pharmacokinetics of a Human Monoclonal Antibody, VMREZMABO6G00-AB
(VRCO01), Administered Intravenously or Subcutaneously to Healthy Adults.

VRC 602 was the first study of the VRCO01 mAb in HiMinfected adultst was a dose
escalation study to examine safety, tolerability, dose Péhdf VRC01[107]. VRC 602
opened in December 2013 as a single site study at the NIH Clinical Cetitezséa,
Maryland and the final infusion was administered in August 2014.

As shown inTable2-5, there were 3 opelabel, dose escalation groups (Gredp 2, and

3) for IV administration and 1 doubldinded, placeb@ontrolled group (Group 4) for
SC administration.

Table 2-5 VRC 602 study schema

VRC 602 Groups VRCO01 Administration Schedule
Initial Additional
iz Enroliments Enroliments DT tiE
1 3 2 5 mg/kg IV 5 mg/kg IV
2 3 2 20 mg/kg IV 20 mg/kg IV
3 3 2 40 mg/kg IV 40 mg/kg IV
4 SC administration
4A 3 2 5 mg/kg SC 5 mg/kg SC
4B 3 2 Placebo SC Placebo SC
20 participantsreated with VRCO1 at
Total 25 different dosage levels and 5 participa
treated with placebo administered SC
IV doses administered in 100 mL of normal saline over 1 hr.
First SC dose administered at about 15 mL/hr via SC infusion pump; subject option fo
seconddose administration (Week 4) by direct SC injection with needle and syringe.

All IV and/or SC infusionsverewell-tolerated with no SAEs or dose limiting toxicity
[107].

PKanalysis from VRC 602 revealed a VRCO1 terminal-higdfof 15 days across all IV

infused dose groupgéfter the first infusion28-day trough levelsvere35 mcg/mL and
57 mcg/mL forthe 20 mg/kg and 40 mg/kg dose groupesspectively. Followinghe
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secom infusion the 28-day trough valuesseto 57mcg/mL and 89 mcg/mL fahe 20
mg/kg and 40 mg/kg dose groypaspectivelyj107].

In addition, after infusion VRCOL1 retained the expected neutralizing activity in serum and
no anttVRCO1 antibodies were detectdd7].

2.9.3 HVTN 104
HVTN 104, titledA phase 1 clinical trial to evaluate the safety and drug levels of a
human monoclonal antibody, VRGVMABO06G00-AB (VRCO01) administered in
multiple doses intravenously and subcutaneously in different dosing schedules to healthy,
HIV-uninfected adultsis examining safety profiles and serum levels of 5 different
regimens for the IV and SC administration of VREUa&ble2-6). IV administation is
being evaluated at doses of 10, 20, 30, and 40 mg/kg; SC administration is being tested at
5 mg/kg.
Table 2-6 HVTN 104 study schema
Dose Study product administration schedule in months (days)
Groups yp Y
Group | N 0 0.5(14)| 1(28) | 1.5(42)| 2(56) | 2.5(70)| 3(84) | 3.5(98)| 4 (112) | 4.5 (126)| 5(140) | 5.5 (154)
VRCO1 VRCO1 VRCO1 VRCO1 VRCO1 VRCO1
1 20| 40mg/kg 20mg/kg 20mg/kg 20mg/kg 20mg/kg 20mg/kg
v v v v v Y
VRCO1 VRCO1 VRCO1
2 20| 40mg/kg 40mg/kg 40mg/kg
v \Y \Y
VRCO1 | VRCO1| VRCO1 | VRCO1 | VRCO1 | VRCO1 | VRCO1 | VRCO1 [ VRCO1 [ VRCO1 | VRCO1 | VRCO1
20| 40mg/kg| 5mg/kg| 5ma/kg | 5mg/kg | 5mg/kg | 5mg/kg | 5mg/kg | 5mg/kg | 5mg/kg | 5mg/kg | 5mg/kg | 5mg/kg
Y SC SC SC sC sC SC SC SC SC SC SC
3 v sC sC sC sC sC sC sC sC sC sC SC
4 placebo | placebo| placebo| placebo| placebo| placebo| placebo| placebo| placebo| placebo | placebo| placebo
for for for for for for for for for for for for
VRCO1 | VRCO1| VRCO1 | VRCO1 | VRCO1 | VRCO1 | VRCO1 | VRCO1 [ VRCO1 [ VRCO1 | VRCO1 | VRCO1
VRCO1 VRCO1 VRCO1
4 12| 10mg/kg 10mg/kg 10mg/kg
v v \Y
VRCO1 VRCO1 VRCO1
5 12| 30mg/kg 30mg/kg 30mg/kg
v v \Y
Total | 88 Intravenous (1V) doses administered in 100 mL of normal saline over 1 hr
Subcutaneous (SC) doses administeredd®dle and syringe injection

HVTN 104 is a phase 1 clinical trial designed to evaluate the safety and drug levels of
VRCO1 administered in multiple intravenous or subcutaneous doses and different dosing
schedules to 88 healthy, Hivhinfected adultat 6HVTN CRSs in 4 US cities: Boston,

New York, Philadelphia, and Clevelariche first participant enrolled in HVTN 104 on
September 9, 201dnd the last participant enrolled on July 15, 2@t&dy product
administration for all participants was complete Blavember 30, 2015The study has

5 arms: Groud is evaluating the 1V administration of a 40 mg/kgdiog dose, with 2
subsequent 2thg/kg doses given at 8 week intervals. Groups 2, 4, and 5 are evaluating 3
infusions of 40 mg/kg, 10 mg/kg, or 30 mg/kgspectivelygiven 8 weeks apart. Group

3 is evaluating 5 mg/kg given every 2 weeks subcutaneously for 24 aféekan initial

IV administration at 40 mg/kg; thisill inform the design of perinatal prophylaxis

studies. Secondary aims of HVTN 104:4fg to evaluate the kinetics of vitro

neutralization in serum of a single VRCO1 sensitive virus isolai&i(bl assay) (2) to
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determine whether anitliotypic antibody (AIA) can be detected and whether there is a
correlation of VRCO1 levels and AlA lels in serum(3) to determine if measurable

levels of VRCO1 can be found in genital, rectal, and oral secrefid)te evaluate the
kinetics ofin vitro neutralization in mucosal secretions of a single VRCOL1 sensitive virus
isolate and (5)to assess binding of VRCO1 to multifd@v proteins.

A total of 249 IV infusions and 208 SC injections of VRCO1 were administered in HVTN
104.The infusions and injectiorvserewell tolerated with 28% of infusions and 14% of
injectionsassociated with itd pain and/or tenderness5% of VRCO01 and 50% of

placebo recipients experienced mild pain and/or tenderness at the infusion or injection
site sometime during the trial. One participant experienuederate pain and/or
tendernesfollowing an SC injection of VRCO1 Mild infusion site eythemdinduration
reactions were reportddr 2 VRCO1 participants and 1 placebo recipient. Two moderate
erythema/induration reactions were reportetbllowing IV VRCO01 and 1 following

VRCO01 SC injection. For 76% of thefusions and injections administered in the trial, no
systemiaeactogenicitysymptoms were reported. 56% of VRCO1 and 75% of placebo
recipients experienced systemic reactogenicity symptoms following at least one study
product administration. These werégiladed as mild in the placebo recipients; of

VRCOL1 recipients who experienced any systemic symptoms, the maximum severeity was
mild in 70%, moderate in 23%, and severe in 6% (3 participdrie)most commonly
reported symptoms werealaise/fatigue, headhes andmyalgias

The ®veresystemic reactogenicity symptoms reported WREC01 recipientsre
detailed as follows

1 1 participantleveloped severe malaise, myalgia, headache and chills, mild nausea,
and moderate arthralgia symptoms within 3 dater afie first infusion of study
product. These symtoms had resolved by Day 7. The participant had a concomitant
AE of laboratory confirmed Influenza A infection diagnosed on Day 2 and was
treated with lbuprofen.

1 1 participant reported a viral illness AlEmoderate intensity beginning 3 days prior
to the 9" SC injection (10th study product administration), characterized by nausea
and vomiting, sore throat, runny nose but no fevers; a household contact was also ill.
At baseline on Day 0 of thé"&C injedion, mild malaise/fatigue was still preset.
the early assessment timepoint on Day 0, this was still present and also grade 1
nauseaWithin 3 days of the injection, the participant developed severe malaise,
myalgia, headache, chills, and arthralgieese all resolved on Day 6, which was the
date the AE for viral illness was resolved. There was no reported use of concomitant
medications for these symptoms.

1 1 participantreported severe malaise/fatiguetba day othe first infusion, resolving
sponaneouslythe next day. During this reactogenicity period, this participant also
reported a grade 1 headache on Day, resolving the next day.

There were no study product discontinuations due to reactogenicity symptoms.
There were 235 AEs occurring in participants (79.5%), with similar rates of
occurrence across all treatment groups. 74% of AEs were graded as mild, 22.5% as

moderate, and 3.4% as severe. 9 AEs (3.8% of all AEs) occurring in 8 participants were
deemed produgtelated by the investigatorall were mild and transient. Those occurring
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following VRCO1 administration included elevations of hepatic transaminases (AST and
ALT in 1 individual), elevated creatinine, neutropenia, localized injection site pruritus,
diarrhea, generalized rash, andi¢ella zoster infectioniNo VRCO%related

hypersensitivity reactions or CRSsymptoms were observed during the study.

Study product administration was discontinued in 8 participants. Reasons for
discontinuing study product included: AEs (3 participan&dpaation from study site (2),
unable to adhere to visit schedule (1), unable to contact (1), and pregnar@iytibse
participants for whom study product was discontinued due to an p&titipant

developed a mild, localized pruritic, maculopapuégh 3 days after receiving the first

SC injection of VRCO1, which resolved within 4 hours after applying inert lotion; this
was deemed related to study product. Another participant had a brief syncopal episode
several hours after receiving a VRCO1 infusithiis was deemed not related to study
product. A third participant had mild, brief chest tightness following the first SC injection
that resolved spontaneously; this was deemed related to study product, however this
participant was determined after unldliimg to have received the placdbcsum,VRCO01

was welttolerated whemdministered 1V or SC.

Of note, safety experience with VRCO1 has remained consistent whe2fdosks were
administered, as in VRC 601 and 602, or multiple doses were administeiedd\ATN

104. No trends toward recurrence of lab abnormalities or AEs deemed related to study
product or increase in frequency or severity of local or systemic reactogenicity symptoms
has been observed with multiple administrations of VRCO1.

Figure2-9 shows srum VRCOL1 levels following the first 2 infusio(@amples collected

as of October 19, 2015) for participants in Group 4 (10 mg/kg of VRCO01) and Group 5
(30 mg/kg)of HVTN 104. The nunber of study participants with samples assayed at
each time point is shown on the X axis of each graph. As expected, trough levels
following the second infusion are somewhat higher than following the first infulien.
median antibody concentrationtime 10 mg/kg group is above 10 mcg/rfur
approximately 37 of the 56 days (66%) following the second infusion with amedi
trough concentration of 4.6 mmL (25-75% interquartile range 2166.3). For the
30mg/kggroupthe median trough level is 9 mgmlL (25-75% interquartile range 615

9.4).

These levels are quite similar to those modeled for the study and they show the desired
overlap in concentrations achieved with the two doses selected for the study
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HVTN 104 Serum VRCO1 Levels For Group 4: 10mg/kg VRCO1 at Month 0, 2, and 4
with median (dotted line)
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HVTN 104 Serum VRCO1 Levels For Group 5: 30mg/kg VRCO1 at Month 0, 2, and 4
with median (dotted line)
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Figure 2-9 VRCO1 serum levels through month 4 observed in HVTN 104 Group 4 (10mg/kg
IV) and Group 5 (30mg/kg V)

Safety summary of VRCO1

As of February 23, 2016, approximately 130 adult participants received one or more
VRCO1 administrations, including32n VRC 601, 23 in VRC 602 (5 additional
participants received placebo), and 84 in HVTN 104 (4 additional participants received

placebo). 249 VRCO1 infusions and 208 SC injections were given in HVTN 104.
Cumulatively, therdnave beemo expedited safetgports to the FDA or study safety

pauses for adverse events and no reactions during the VRCO1 or placebo/control product
administration that resulted in an incomplete administration.
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VRCO01 SC or IV administrations are generally associated with mild oeratedlocal

reactions of pruritus, redness, and pain/tenderness, which resolve within a few minutes to
a few hours after the administration is completed. When present, most systemic reactions
after administration of VRCO1 SC or IV are mild and include:aisal, myalgia,

headache, chills, nausea, and joint pain.

Unsolicited AEs of grade 3 or higher severity and deemed related to study gradeict
not beerreported.

Other AEs attributed to study product administratiameincluded mild or moderate

AST elevation, alanine aminotransferase (ALT) elevation, creatinine elevation, and
decreased neutrophil count. Mild or moderate elevated transaminases were reported in 4
of 21 (19%) HI\tinfected participants in VRC 601 (all of wim were taking ARVS).

These laboratory changes resolved spontaneously and did not require discontinuation of
study product administration. Among Hinfected participants in VRC 602 or HVTN

104, 1 participant had grade 1 (mild) transiently elevated AdsEssed as possibly

attributed to VRCOL1 in the VRC 602 study and 2 participants had grade 1 (mild)
transiently elevated ALT/AST values assessed as related to VRCOL1 in HVTN 104. These
3 participants all received VRCOL1.

In the HVTN 104 trial, therevere3 product discontinuations for AEs, 2 of which were
deemed related tudy producinfusion or injection One discontinuation was for a-20
minute episode of chest tightness occurring approximately 25 minutes after SC
injectionof placebo in a participant wh®a chronic smoker on nicotine replacement

while smoking. One discontinuation was in a participant who reported a generalized rash
that began three days after SC injection of VRCO01, and reswitieith 4 hours with

ibuprofen and the application of an otbe-counter norsteroidal cream. The third
discontinuation was in a young, otherwise healthy participant who experienced a brief
episode of syncope, deemed not related to study product, approximately 4 hours after IV
infusion of VRCOL. In addition, one mm in HVTN 104 had study product discontinued
due to pregnancy occurring during the trial.

Overall, VRCO01 administration in the dose range from 10 to 40 mg/kg IV and at 5 mg/kg
SC has been assessed as-tedirated and safe for further evaluation.

Particle formation

VRCOL1 is a highly concentrated protein solution and may develop-tehitansiucent
particles after thawing. In previous phase 1 studies, particles have been observed in
approximately 13% of the vials and generally disappear over a fewshauroom
temperature. Particle formation upon thawing has no effect on product quality. For
additional information, see the IB.

Potential risks of study products and administration

In a preclinical study performed in rats, there was a smalldiegendentbut transient,
increase in AST and ALP, but not in ALT following IV administration. In rats, there were
no histopathology findings following IV administration.

Thus far in VRC 601, VRC 602ndHVTN 104 there have been no SAEs deemed
related to study pduct(see Sectio.9.4. Administration of mAb may have a risk of
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immune reactions such as acute anaphylaxis, serum sickndsée generation of auto
reactiveantibodies; however, these reactions are rare and more often associated with
mADbs targeted to human proteins or with the use of murine mAbs, which would have a
risk of human antimouse antibodigd.08]. In this regard, as VRCOL is targeted to a viral
antigen and is a human mADb, it is expected to have a low risk of such side effects.

Typically, the side eéfcts of mAbs are mild but may include fever, flushing, chills,

rigors, nausea, vomiting, pain, headache, dizziness, shortness of breath, bronchospasm,
hypotension, hypertension, pruritus, rash, urticaria, angioedema, diarrhea, tachycardia, or
chest pain. (hical use of mMAbs that are targeted to cytokines or antigens associated with
human cells may be associated with an increased risk of infefti@8ls however, this is

not expected to be a risk for a mAb targeted to a viral antigen.

It is known from published experience with human mAbs directed against the cell surface
targets on lymphocytes that infusioha mAb may be associated with cytokine release,
causing a reaction known as cytokine release syndfbd®® Cytokine release syndrome

and other immune reactions such as tulysis syndrome have been observed with
administration of chimeric and humanized mAB8]. Most infusionrelated events

occur within the first 24 hours after beginning administration. Specifically, with regard to
cytokine releaseyndrome reactions, these most commonly occur within the first few
hours of beginning the infusion and are more common with the first mAb infusion
received. This is because the cytokine release is associated with lysis of the cells targeted
by the mAb andhe burden of target cells is greatest at the time of the first mAb
treatment. With licensed therapeutic mAbgokine release syndronemanaged by
temporarily stopping the infusion, administering histamine blockers, and restarting the
infusion at a siwer ratgd110]. Severe reactions such as anaphylaxis, angioedema,
bronclospasm, hypotension, and hypoxia are infrequent and more often associated with
mADbs targeted to human proteins or with a-haiman mAb, such as a murine mAb

[108].

Delayed allergic reactions to a mAb may include a serum sickness type of reaction,
which is characterized by urticaria, fever, lymph node enlargement, and joint pains.
These symptoms may not appear until several days after exposure to the mAb and are
notedto be more common with chimeric types of mAB8]. Serum sickness has not

been described with admitigtion of licensed fully humamAbs.

There are several FBkcensed mAbs for which reactions related to the rate of infusion
have been described. Some symptoms may be treated by slowing or stopping the
infusion.

Other side effects of licensedAbs incluce infections, thrombocytopenia, autoimmune
diseases, cancer, dermatitiad cardiotoxicityf108].

The HVTN laboratory tested plasma from HiMinfected individuals that was spiked

with VRCOL1 in a range of concentrations that encompasses those likely to be observed in
this clinical trial. VRCOL1 dichot cause a reactive test result using several standard
antibodybased HIV¥1/2 diagnostic tests used in the US. However, VRCO1 is an antibody
to an HIV protein soit may be theoretically possible for a standard antidoased HIV
diagnostic test to deteW RCO1 for a short time period postinfusion or postinjectidris

has not been observed in clinical studies to date.
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Risks of Blood DrawingBlood drawing may cause pain and bruising and may,
infrequently, cause a feeling of lightheadedness or fairRagely, it may cause infection
at the site where the blood is taken. Problems from use of an IV for blood drawing are
generally mild and may include pain, bruising, miaaelling,or bleeding at the IV site
and, rarely, infection, vein inflammation (phlts), or blood clot.

Risks of IV InfusionThe placement of an IV catheter can allow for the development of
bacteremia because of the contact between the catheter and unsterile skin during
insertion. Risk of infection from IV infusion will be minimizedrough careful
decontamination of skin prior to catheter placement and through the use of infection
control practices during infusion. The risk of product contamination will be minimized
through the use of aseptic technigdaring producpreparation anddministration.

HVTN 704_HPTN 085_v3.0_FINAL.docx / Page 37 of 175



3.1

3.2

HVTN 704/HPTN 085 Version 3.0/ June 15, 2017

Objectives and endpoints

Primary objectives and endpoints
Primary objective 1:

To evaluate theafety and tolerability of VRCO1 mAb administered through IV infusion
in MSM+TG in North America, South America, and Switzerland

Primary endpint 1:

Local and systemic reactogenicity signs and symptoms, laboratory measures of safety,
AEs, SAEs,andrates ofdiscontinuation

Primary objective 2

To determine ithe VRCO1 mAb prevents HRL infection and to estimate the level of
efficacyin MSM+TG in North America, South America, and Switzerland

Primary endpoint 2:

DocumentedIV -1 infection by the Week 80 study visit

Secondary objectives and endpoints

Secondary objective 1:

To develop a marker(s) of the VRCO1 mAb that correlates witretred &nd antigenic
specificity of protection against HI infection and to provide insight into the
mechanistic correlates of protection

Secondary endpoints 1:

Serum concentration of VRCO1 in participants assigned to receive the mAb (ELISA,
neutralizing asay)

Serum mAb effector functions to HIY Enws representing variability of the VRC01
antibody footprint

Sequences of breakthrough HIV infections from the earliest availablgbiitive
plasma samples

VRCOL1 neutralizatiorsensitivityof, and effector fuation againstHIV strains from
infected trial participants from the earliest available igdBf -infection serum samples
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Exploratory objectives

Exploratory objective 1:

To assess use BT C/TDFin the study cohort

Exploratory objective 2:

To assesH prevention efficacys modified by FTC/TDRuse
Exploratory objective 3:

To understand changes in risk behavior and the potential for risk compensation for all
study participants

Exploratory objective 4:

To measure anidiotype antibodies to VRCO01
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4 Statistical considerations

4.1 Outline of the statistical considerations section

The statistical considerations section is organized as follows. Séc®istaes the
primary and secondary efficacy objectives in terms of the targgention efficacyPE)
parameters that are estimated in the trial, and describes the hypothesis tests regarding
these efficacy parameters. SectibAsummarizes a statistical rationale for usingaxt@
design, which adds to the scientific rationale provided in Se2tbrsectiord.6
describes sample size and power considerations for the primary efficacy objectives,
which justify the sample size of the trial. Sectibfialso provides operating
characteristics of the trial design for addressing the primary efficacy objectivienSect
4.7 describes statistical power available for the secondary objective that cofpares
between the two mAb dose groups. Sectid@describes statistical power available for
detecting safety problems of the mAb in term&8Es Sectiord.9 summarizes the
approach to monitoring the trial including interim analysis reports provided to the
DSMB. Sectiongt.10 4.11, and4.12describePrEPassessments, randomization, and
blinding, respectively. Sectich13describes the approach to statistical analysigredt
first by the approach to the analysisRiE and secondly by the approach to the
assessment of correlates of protection.

4.2 PE parameter for the primary analysis of prevention efficacy

Let PEdenote the overaPE of the 10 mg/kg and 30 mg/kg mAb groypsoled together
compared to theontrolgroup. ThisPE parameter is defined as

PE=[17 Cumul. incid. ratio (pooled mAb grpéntrol) of HIV-1 Dx by 80 WKks] x
100%,

where the cumulative incidence ratio is the probability of Hlgfiagnosis by the Week
80 visit for participants assigned to receive the mAb divided by the probability eLHIV
diagnosis by the Week 80 visit for participants assigned to receiteol PEis the

target parameter for the primary analysis of ovérall

The primary analysis tests the null hypothesis
HO: PE= 0% versus the alternative hypothesis REI 0%

using a2-sided alpha = 0.05 level test that accounts for sequential monitoring for
potential harm, notfficacy, and high efficacy.

421 Rationale for the PE parameter that measures prevention efficacy averaging over
participant subgroups that access different elements of the HIV-1 prevention
package

The primary PE parameter measures thea&fff of VRCO1 averaging over the 10 mg/kg

and 30 mg/kg subgroups, in the populati@sed context of study participants with
different risk characteristics including host genetics, HIxisk taking behaviors, and
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participant decision to use different elemts of the HIV1 prevention package. The HIV

1 prevention package includE$C/TDFPrEP, and is in harmony with the World Health
Organizationd6s November 2015 guideline on
additional prevention choice in a compreheagpackage of services that also includes

HIV testing,counselingmale and female condoms, lubricants, ARV treatment for

partners with HIV infection, voluntary medical male circumcision and harm reduction
interventions for people who use drugd.11]. The HIV-1 prevention package includes

all of these elements, and study staff educate participants about the comprehensive
package anthcilitate access to and use of each measure. By conducting the study in a
cohort ofstudy participants who make the informed choice to use different elements of
the package, the primary analysis result generalizes to a population with such
heterogeneitypf choice and aims to reflect efficacy in a realrld setting where such
heterogeneity occurtn particular, all study participants are counseled about the known
high efficacy ofFTC/TDFand are encouraged to takeBecause past experience and
researchas found that some individuals may prefer to not Ek&/TDF, the primary

analysis conducted in a cohort reflecting such heterogeneity in prevention choices allows
a representative population of individuals to participate in the trial. This approach als
accommodates changes in prevention choices during the course of the trial, where the
primary PE parameter is estimated in the context of these changes.

How manyMSM/TG personwill initiate and adhere téixed dose FTC/TDRvhenit is
offered as part odin HIV prevention package unclear estimates vargonsiderably in

the literature Open label extensions of the Préliical trialsand reporting from the first
demonstration projects of PrEP offer some insights into PrEP uptake and adherence in
high risk MSM. As discussed in Sectidh5.], uptakeof PrEP has ranged from 76% in
iPrEX OLE to 60% in the UBased Demo Project and 51% in PrERdB [76,87,88]

While the uptake is substantial, from these studies it is also clear that a substantial
fraction of high risk MSM will not initiate PrERVioreover, even in the context of

intensive conseling, longterm adherendeespecially adherence during periods of

highest riskis also uncleatt is thus most pertinent to advancing the science of HIV
prevention to conduct the VRCO1 primary PE analysis in a cohort reflecting
heterogeneity in preveinn choices, representative of the population at risk. This
approach will also accommodate changes in prevention choices that emerge during the
course of the trial, as the primary PE parameter will be estimated in the context of these
changes.

PE parameters for secondary analyses of prevention efficacy
Secondary analyses assB&parameters for the mAb dose groups separatelyPEED
be the overalPEof the 10 mg/kg mAb group and IBE30 be the overalPE of the 30
mg/kg mAb group, defined as

PELO = [17 Cumul. incid. ratio (mAKLO mg/kg grpzontrol) of HIV-1 Dx by 80
WKks] x100%

and

PE30 = [17 Cumul. incid. ratio (mAB0 mg/kg grpzontrol) of HIV-1 Dx by 80
WKks] x100%.

Secondary analyses test the null hypotheses
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HO: PEL10 = 0% versus the alternative hypothesis REL01 0%
and
HO: PE30 = 0% versus the alternative hypothesis RE301 0%

using2-sided alpha = 0.05 level tesBoth unadjustedalues and HolrBonferroni p
values will be reported for each of the individuakd versus placebo group analyses

In addition, the following secondary analyse$&are conducted:

1 Assess a dosesponse effect by testing the null hypothesis

HO: Cumul. HIV-1 incidence by 80 Wks equal in the 3 groups versus HIOPELO
OPE30 withat least one strict inequality

1 Test the complete null hypothesis that the Hlihcidence is the same in the three
treatment groups versus the alternative hypothesis that there are some differences

9 Test for different HI\A1 incidence between the two mAb gps, where a finding of
PE30 significantly greater thaRELO would demonstrate that assignment to a higher
mADb dose level causes higHeE

Statistical rationale for the 3-arm design compared to a 2-arm design

An alternative design would compare a singleedand schedule of the VRC01 mAb
versuscontrol However, the @arm design allows addressing additional scientific

guestions and improves the assessment of correlates of protection, without requiring more
participants by virtue of the primary analysis lgebased on the pooled mAb groups
versuscontrol Specifically, consider a-arm design with 2:1 allocation to a single dose

of VRCO1 versus placebo, compared to tkee1® design in the protocol with 1:1:1

allocation. For scenarios where the average of RBHIPE30 equal PE set to a number
greater than 0O and | ess than 1, power to
very similar between the two trial designs, for the same total number of study
participantsBy providing results about estimatB&L0 and estimateBE30 as well as

about pooled estimatd®E, the trial provides data for modeling of h&&would change

given a new dose and/or schedule.

A second advantage of theaBm design is that it allows a direct assessment of the causal
effect ofdifferent mAb infusion doses on HiV incidence based on randomization of
treatment assignments (acalled@rouplevelbcorrelate of protection), which can

directly prove the concept thathighemmAb dosecauses a greater level of protection. In
contrast, with a 2arm design the association between mAb marker characteristics and the
level of PEcan only be inferred with nerandomized epidemiological analysis
approaches for which the results cannot be guaranteed to be frggoBtendomization
selecton biag[112,113] That is, without a randomization to multiple miberventions

a result that a mAb characteristic is assedatith reduced incidence of HIV infection

may not imply that mAb recipients with the characteristic have a higher leR& &for
instance, the implication may fail if participants tend to have fewerH&Xposures

during the few weeks after infusieisits compared to during the few weeks before
infusion visits, which could possibly occur related to the counseling and informed
consent process. Or, the implication may fail if the mAb characteristic marks an intrinsic
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HIV -1 susceptibility factor that isot caused by administration of the m@Ali4-116]. A
third advantage of the-@&m design is that the random assignment of two mAb doses
creates greater intémdividual variability in mAb characteristics, which improves
statistical power for the assessment of individaaél correlates of protection.

In sum, the doseesponse -&rm design hathe advantageof allowing more insightful
and rigorous inferences about causal effects of the mAb and greater resolution of
correlates of protection, and allows addressing the additional question of whether a
higher doseonfersgreatelPEthan a lower dose.

4.5 Use of safety run-in data in the analyses of prevention efficacy

Data from all participants, irrespective of enrollment ith® safety ruan cohort, are
included in analyses of prevention effity. This is valid because alhrolled participants
have the same schedule for infusions and follpwin the event that infusions are
paused, the analysis plan would be amendedrnsocearticipant followup more than
approximately 10 weeks beyond the last infusion after the pause is instituted.

4.6 Sample size calculations for testing for overall PE (Primary objective
2)

The trial is designed to have 90% power to test
HO:PEO 0 % swhe alteroative hypothesis HAE> 0%

if the level of overall poole®Eis 60%(with a 1-sided 0.023}Hevel test) the design fits
the paradigm of an intermediad&zedphase2b screening efficacy trial proposed for
HIV -1 vaccine efficacy trials by Rij Fleming et al117].

The sample size calculations are based on the power-sided 0.028evel Wald test

for comparing logransformed cumulative incidences of HIMnfection by the Week 80

visit between randomized groups, in the presence of the sequential monitoring described
below. Power is computed based on simulatio@00efficacy trials under assumptions
described below using the R package seqDesign.

46.1  Assumptions of the sample size calculations including sequential monitoring for
PE

The following assumptions are made for the sample size calculations:
1 10% annual dropout incidence in each of the three study groups

1 32 month uniform accrual with halved accrual during the first three months
(approximating current accrual projections)

1 visitsevery 4 weeks$or HIV-1 diagnostic testthrough Weel80 and HI\A1 status at
Week 80 is known

1 3% annual HIV1 incidence in theontrolgroup
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1 For each of the mAb treatment groups, averlggersuscontrolwithin an 8week
infusion interval is assumed to be the same fohed the 10 infusion intervals

1 Sequential monitoring of the mAb groups versastrolto stop early for:

o Potential harm [Establish that PE (pooled over the mAb groups) < 0% based on a
2-sided monitoring adjusted 90 lying below 0%]

o Nonef ficacy [Establish that PE (pooled over
2-sided95% nominalCl lying below 40%]

o High efficacy [Establish that PE (pooled over the mAb groups) > 70% based on a
2-sided95% nominalCl lying above 70%]

With the exception of the potential harm monitoring, the sequential monitoring of PE
does not use critical values adjusted for the number of analyses. Examination of the
design operating characteristics (reported in the déigand tables below) was used to
ensure that this approach provides a fitting trafl®f the control of false negative and
false positive error rates.

Justification for the incidence assumptions is provided in Sedt&f

We also show power calculations allowing for lower levels of HIMcidence or higher

levels of dropout. In particular, we show power calculations assult®®p annual

HIV -1 incidencein the control groupwhich would account for lower than expected

incidence rates due to increased PrEP usage. Similarly, power calculations based on 15%
annual dropout incidence are also considered.

4.6.2 Power curves and operating characteristics of the design (Primary objective 2)

Required sample sizes to achieve 90% power to rejed®EI® 0% i n fREwor of H1:
0% for different values dPE are determined based omsitled 0.025 level Wald tests as

described above. The power calculations are repeated for a range of sample sizes to

determine the required sample size to achieve 90% power as repdrigdrav-1.

These power calculations are conducted using the open source R package seqDesign

developed by the protocol statisticidt48], which computes power based on simulating

many thousands of efficacy trials, applying the sequential monitoring procedures to each

trial, and computing power as the fraction of the trials where-#ideld 0.028evel

Wald test rejects the null hypothesis. The calculatizasased on a large number of

simulated efficacy trials.

Figure4-1 shows the sample size per group in the three treatment groups required to have
90% power to reject HPEO 0 % i n f REw 0% for differed latues of

PE=PELO= PE30. The results showhat about N = 2300 total participants are needed to
achieve 90% power to detdeE= 60%; the sample size N = 2700 total participan®®(9

per arm) is selected to build in a provision of robustness to the control group annual
incidence being lower than 34 In particular, the lowest control group annual HIV
incidence to retain power of at least 90% to detect PE = 60% is 2.3%.
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Figure 4-1 Total sample size for 90% power to reject H: PEO 0% i n f aPREcO%io& H1:
1:1:1 allocation design with 80 weeks of follow-up for HIV-1 infection for each trial
participant

Table4-1 shows pwer available to reject the null hypothesis under different levels of
truePE

Table 4-1 Power for rejecting HO: PEO 0% i n f aREe 0% unfler dfferent effect sizes
PE = PE10 = PE30

UnconditionalPower & 100)

0% 24
10% 7.8
20% 19.0
30% 38.6
40% 62.9
50% 84.2
60% 96.0
70% 99.5
80% >09.9
90% >99.9
95% >99.9

The power calculations for the primary analysis of prevention efficacy were done
assuming PE10 = PE30, and it is of importanca4o understand power available in the
primary analysis in the event that PE10 differs from PE30. Power for rejecting

HO: PEO0% in favor of H1: PE > 0% when PE equals a fixed constaggiegter than 0

and less than 1 is very similar for differaaiues of (PE10, PE30) subject to the

constraint of average value (PE10+PE30)/2 5 IFBr example, power to test HO vs. H1

is very similar for (PE10, PE30) = (60%, 60%) dod(PE10, PE30) = (30%, 90%lhis

result attains because all of these scen&dwe the same number of expected HIV

infection events among study participants assigned to receive VRCO1. Power tends to be
slightly greater for differential scenarios like (PE10, PE30) = (30%, 90%) compared to
the equal scenario (PE10, PE30) = (60%, hd%cause the hypothesis testing procedure
stratifies by VRCO1 dose group, gaining efficiency by accounting for a baseline variable
that predicts HIV infection. Therefore, the trial is powered to detect the design alternative
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of a dosepooled VRCOL1 efficay PE equal to 60%, regardless of whether VRCO1
efficacy differs by dose group.

4.6.3  Additional operating characteristics of the design for assessing primary objective
2

For the selected sample size£K700), Figure4-2 shows the power curves for rejecting

HO: PE O 0% in favor of HO: PE > 0% for a rang
power for rejecting HO when the Hi¥ incidence rate is lower thamojected or dropout

rate is higher than projected are includeth@figure.

The scenario 01.6%% annual HI\/1 incidence represents various amounts of PrEP use
among study participant particular, thisl.63% assumptiors attained i50% of
personyears dtrisk are not during PrEP use with annual incidence of 3.0%, and the other
50%of personyears atisk areduring PrEP usat PrEP efficacy of 90% and hence with
annual incidence of 0.3% [1.65% = (3.0% + 0.3%)f2Rhddition, a slightly higher

control group annual incidence of 2.0%6attained under each of the following three
scenarios, all of which assume 90% PrEP efficacy during PrEP use and 3% anntal HIV
incidence during perseyears atisk without PrEP use: (A) 50% of persgears atrisk

during PrEP use in the U.8nd Switzerland25% in Peru and Brazil; and 69%

participants enrolled in the U.8nd Switzerland(B) 60% of persoiyears dtrisk during

PreP use in the U.S., 30% in Peru and Brazil, and 61% of participants enrolled in the
U.S. and Switzerlang(C) 75% of persotyears atrisk during PrEP use in the U.&d
Switzerland 40% in Peru and Brazil, and 48% of participants enrolled in theadds.
Switzerland.These calculationsupportthat the study has adequate power to meet the
primary efficacy objective if there is substantial PrEP use.

Moreover, we also conducted power calculations assumingob@¥#rsonryears atisk
during PrEP usin all three countries, which means that the overall annuatHIV
incidence in the placebo group is 1.65% [= (3.0% + 0.3%)i2his scenario, the trial
has 78% power to detect PE = 60%.
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Figure 4-2 Unconditional power to reject HO: PE O0% in favor of H1: PE > 0% for a range of
fixed values of pooled PE based on primary assumptions for HIV-1 incidence and dropout
rate. Power curves are also shown for a lower than expected HIV-1 incidence rate and a
higher than expected dropout rate.

Additional operating characteristics of the primary analysis accounting for the
sequential monitoring

For the selected sample size£M700), Figure4-3 shows probabilities of reaching each
possible trial monitoring outcome, pooling over the two mAb treatments (under the
primary assumptions about HYincidence and dropout rates). More specifically, the
monitoring outcomemclude potential harm, neefficacy, and high efficacylable4-2
providesthe same information in tabular form. In addition, the figamd tableshow
unconditional power in the primary analysis to reject the null hypothesiBEIO0% in
favor of the akernative hypothesis HPE> 0%.
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Figure 4-3 Probabilities of reaching each possible trial monitoring outcome, and
unconditional power to reject the primary null hypothesis HO: PE O0%with 900 control
recipients and 1800 mAb recipients (1-sided 0.025-level tests)

Table 4-2 Probabilities (x 100) of reaching each possible trial monitoring outcome, and
unconditional power (x 100) to reject the null hypothesis HO: PE O0% in favor of the
alternative hypothesis H1: PE > 0%, pooling over the two mAb groups (1-sided 0.025-level
tests)

Weed Out at Interim Analysis
Potential Harm NonEfficacy High Efficacy Unconditional Power

PE HR PE < 0% PE < 40% PE > 70% PE > 0%
3.0 95.3 4.7 0.0 0.0
2.5 87.8 12.2 0.0 0.0
2.0 69.1 30.9 0.0 0.0
15 34.0 66.0 0.0 0.0
0% 1.0 4.9 92.7 0.0 24
10% 0.9 2.6 89.6 0.0 78
20% 0.8 11 79.8 0.0 19.0
30% 0.7 04 61.0 0.0 38.6
40% 0.6 0.1 37.0 0.0 62.9
50% 0.5 0.0 15.8 0.0 84.2
60% 0.4 0.0 4.0 0.1 96.0
70% 0.3 0.0 0.5 2.0 99.5
80% 0.2 0.0 0.0 236 100.0
90% 0.1 0.0 0.0 85.4 100.0
95% 0.0 0.0 0.0 99.2 100.0

N = 900:180 Control:mAb group

3% annual incidence in the Control group

10% annual dropout

Cumulative incidencbasednon-efficacy monitoring
Cumulative incidencbased higkefficacy monitoring
Cumulative incidencbased unconditional power

Table4-3 shows the numbers of HIY infection endpoints during the trial expected
under the null hypothesis scenario PBPE10= PE30= 0% and under the design
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