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HPTN 071
Population Effects of Antiretroviral Therapy to Reduce HIV Transmission PopART):
A cluster-randomized trial of the impact of a combination prevention package on
population-level HIV incidence in Zambia and South Africa

SCHEMA

Purpose: The purpose of this study is to determine the impact of two comrdenity combination
prevention packages, both of which include universal HIV testing and intensified provision of HIV
antiretroviral therapy (ART) and care, on populatievel HIV incidence.

Design: This is a threarm, clusterrandomized, longitudinal study to be impleneghin 2L clusters
(communities).

Study Population: The prevention packages will be implemented throughout the communities
randomized to the intervention arms. Main study outcomes will be measw@aeghitomlyselected group
drawn from the adult populam of the communities: Ropulation Cohort

Study Size:The combined population of allZlusters is approximately 1.2 million individuals. The
interventions will be implemented i bf the 2 clusters with a combined population of approximately
800,0® individuals(adults and children) in the intervention arnmihe approximate sizes of the
randomlyselected groups for main study outcome assessments are:

1 Population Cohort52,500individuals

1 CaseControl Studies2,400 individuals

1 QualitativeStudiesabout 2,000 individuals

1 Population CrossSectional Surveyi0,500individuals(if funded)

Note: Final sample sizes for surveys pending funding may change and will be described in separate

protocol

Study Arms/Interventions:
Arm A - Universal Testing with Immediate ART:
1 Combination prevention package including:
0 Houseto-house deployment of:
A Universal HIV counseling and testing
A Active linkage to care for individuals diagnosed as #tfécted, withimmediate
eligibility for ART
A Promotion of male circumcision armtevention of mother to child transmission
(PMTCT) services
A Provision of condoms
0 Strengthening of HIV testing and services at health facilities and other venues
o0 Strengthening of male circumcision aRMTCT services available in the community
0 Treatment of sexually transmitted infections (STIs) and provision of condoms at health
units
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Arm B - Universal Testing with ART Eligibility According to Local Guidelines
1 Combination prevention package including:
0 Houseto-house deployment of:
A Universal HIV counseling and testing
A Active linkage to care for individuals diagnosed as Hffected, withART
eligibility according tolocal guidelines
A Promotion of male circumcision and PMTCT services
A Provision of condoms
0 Strengthening of HIV testing and services at health facilities and other venues
o0 Strengthening of male circumcision and PMTCT services available in the community
0 Treatment of STIs and provision of condoms at health units

Arm C - Standard of Care (Control Arm)
0 Strengthening of HIV testing amdRT servicesaccording tdocal guidelines at health
facilities and other venues
0 Strengthening of male circumcision and PMTCT services avaitdiiiealth facilities and
other venuef the community
0 Treatment of STIs and provision of condoms at hdalthities and other venues in the
community
*In the initial phases of the study, Arms B and C offered treatment according to local guidelines
which, at the time, based treatment eligibility upon CDO#cmint or disease progressiowith
protocol v.3.0Q the studywill (once funding is securegrovide immediate eligibility foART in
these armgafter participant consentdfferedoutside oflocal guideline$, in anticipation of
changein global stadards of care.

Study Duration: Theplannedduration of the entire study will pproximately 6 yearsvith enroliment

and followup of communities and delivery of the interventiaecurring over 4/ears. Assessment of the
primary outcome (HIV incidence) in tiopulation Cohorts planned to take place 124, and 36months
after recruitmentlnterim evaluation will take place during the first two years of intervention to determine
whether to continue witthe 36 month followup of thePopulation Cohorand the fourth year of
intervention.

Primary Objective:
1 To measure the impact of the two intervention packages on HIV incidence by enrolling and
following a random sample of adults (tRepulation Cohoiin the trial communities for 3 years

Secondary Obijectives:
1 Measure the impact of the two intervention packages on the following:

0 HIV incidence over theirfst, second and thirdyears of followup

Community viral loadsubject to funding

ART adherence ahviral suppressio(subject to funding

Anti-Retroviral(ARV) drug resistancésubject to funding

HSV-2 incidence

Uptake of HIV testing and retestinger the entire study period

ART screening and uptake

Time between HIV thgnosis and initiation of care

Retention in care

HIV disease progression and death

ART toxicity based on clinic records

Sexual risk behavior

Case notification rate otiberculosis

OO0OO0O0OO0O0O0OO0OO0O0OOOO
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o
o
o

HIV -related stigma
Uptake of PMTCT
Uptake of male circumcision

1 Carry out caseontrol studies to examirfactors related to:

0]
0]
o

Uptake of HIV testing during the first round of hotibased testing in Arms A and B
Uptake of immediate treatment in Arm A
Uptake of HIV testing during the second round of hdrased testing in Arms A and B

1 Use gqualitative methods to:

(0]

(0]

(0]

(0]

o

1 Measure the burden experienced by local health centers due to implementation of the intervention

Assess popular understanding of HIV testing and treatment at study initiation and during
implementation

Evaluate the acceptability and functioning of the Community-Edve Providers (CHiPs)

in Arms A & B

Evaluate the acceptability of interventions andibesrto access in Arms A & B

Document the effect of the interventions on social networks, stigma, sexual behavior,
alcohol use, genddrased violence, HIV identity, other HIV prevention options and
community morale

Evaluate the process and challenges afroonity consultation and applying ethical
principles

in the community

1 Measure the incremental cost of the two intervention packages through systenmting of
costs in intervention and control communities

1 Estimate the effectiveness and eeffectiveness of the intervention packages and alternative
packages, both in the chosen study populations and in other populations by fitting mathematical
modelsbased on the empirical data from the trial, including data related to cost.

Study Sites: The study is expected to be implemented in the communities identified below.

1 The study communities in Zambia are spread actgssvinces ané districts. Each community
is the catchment population of a government health facility.

o

OO0Oo0Oo0Oo

Chimwemwe and Ndeke in Kitwe District (Copperbelt Province)
Chipulukusu and Chifubu in Ndola District (Copperbelt Province)
Makululu and Ngungu in Kabwe District (Cealt Province)

Chawama, ChipatandKanyama in Lusaka District (Lusaka Province)
Maramba and Dambwa in Livingstone District (Southenmvince)
Shampande in Choma District (Southern Province)

1 The study communities in South Africa are located inGhpeMetro District and Cape
WinelandsDistrict of the Western Cape Province. As above, the communities are defined by the
catchment population of a government health facility.

o

OO0OO0OO0O0O0OO0OO0O0o

Delft South(Metro District)

Kuyasa(Metro District)

Luvuyo (Metro District)

Town Il (Metro District)

Ikhwezi (Metro District)

BloekombogMetro District)

Dalevale(Cape WinelandBistrict)

Wellington (Cape WinelandBistrict)

Cloetesvilleand Idas VallejCape Winelands District)
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HPTN 071

Population Effects of Antiretroviral Therapy to Reduce HIV Transmission (POpART):
A cluster-randomized trial of the impact of a combination prevention package on
population-level HIV incidence in Zambia and South Africa

OVERVIEW OF STUDY DE SIGN AND RANDOM IZATION SCHEME

21 Community Clusters
12 in Zambia / 9 in South Africa

Average of approx. 55,000 individuals in each cluster
Approximately 600,000 total adults across all communities

—

Arm A

Gsters: 4 Zambia / 3 South Afrb

—r—
Randomization

/ Arm B \
Clusters: 4 Zambia / 3 South Africa

\

Arm C

/(:Iusters: 4 Zambia / 3 South AfrD

Intervention
Combination prevention including:
Auniversal household-based testing
Aactive linkage to care
Ammediate ART eligibility

Intervention
Combination prevention including:
Auniversal household-based testing
Aactive linkage to care
ART eligibility according to local
guidelines*

Standard of Care
Control Arm:
KExisting prevention & testing services
and referral for care
ART eligibility according to local
guidelines*

Research/Evaluation
Population Cohort A
One adult from each of 2,500 randomly-
selected households in each cluster

Health Center Data A
Routinely-collected data from Health
Centers in the community

CHiPs Data A
Data collected from community

Research/Evaluation
Population Cohort B
One adult from each of 2,500 randomly-
selected households in each cluster

Health Center Data B
Routinely-collected data from Health
Centers in the community

CHiPs Data B
Data collected from community members

.members during household visits /

@g household visits

Research/Evaluation
Population Cohort C
One adult from each of 2,500 randomly-
selected households in each cluster

Health Center Data C
Routinely-collected data from Health
Centers in the community

N /

Primary Outcome Measure

A1V incidence measured over 3 years in Population Cohort

stigma *

Secondary Outcome Measures

,fPOpuIation Cohort: HIV incidence measured over 1%, 2 | and 3" years, HSV-2 incidence, sexual risk behavior*,
community VL**, viral suppression (ART patients)**, drug resistance (ART patients with detectable VL)**
Mopulation Cohort and Health Center Data: ART Adherence*, HIV disease progression and death*, ART toxicity*, HIV

Adealth Center Data: TB notification and mortality rates
,fPopuIation Cohort, Health Center Data, CHiPs Data: uptake of PMTCT", uptake of male circumcision®, ART screening and
uptake®, uptake of HIV testing and retesting*, time between diagnosis and initiation of care*

* Objectives that will also be addressed by the Population Cross-Sectional Survey, if funded
* Pending funding for these assessments..

* |n initial phases of the study, treatment according to local guidelines; with protocglan8.6nce funding is
secured, immediate eligibility for ART (after participant consent if offered outside of local guidelines)

Note: Qualitative and caseontrol studies that will be undertaken to interpret and inform the results from the
objectives above are not included in thiagram for simplicity, but are fully described in subsequent sections.
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1.0

INTRODUCTION

1.1 Background and Prior Research

The global health burden associated vkitiman immunodeficiency virusi(V) infection
continues to groywvith an estimated 33 million pele living with HIV, including 22.5

million adults and children in suBaharan Africa. While several countries have reported
reductions in HIV prevalence, prevalence remains extremely high, especially in Southern
Africa which continues to experience sexajeneralized epidemics with persistently high
rates of HIV incidencél].

While considerable progress has been made in expanding the coverage of antiretroviral
treatment (ART) for patients living withdvanced diseas€D4 cell counk 200

cells/uL), a large proportion of HNhfected individuals who need treatment are not yet
receiving it . ART is a lifelong commitment. Therefore, ongoing treatment costs continue
to escalate as more patients requiR-TAThere are 2.5 new HIV infections for every

HIV -infected patient commencing ART, meaning that there is arexy@nding pool of
patients who will need treatment in the fut{ttp Unless the numbef new infections

can be steeply reduced, it will be increasingly difficult and costly to provide ART for all
those who need |, 3]. For these reasons, effective Hlxépention has become an even
more pressing priority in the era of ART rollit.

There is increasing recognition that a combination of prevention methods will be needed
to bring HIV transmission under effective control in the most severely affected ceuntrie
and combination prevention programs are being developed to meet thiglfgded hese

may involve the provision of proven prevention methods, such as male circurf@lision

and PMTCT][7, 8], a range obehavioral and biomedical interventions specially targeted

at those most at risk of infection, and expanded testing and treatment for individuals found
to be HIV-infected[9-11]. Early treatment of HIMnfected individuals has been shown to
reduce transmission to their sexual partners by PEeand, more recently, to have
significant beneficial #ects upon the health of infectawlividualsthemselve$12].

While such strategies are based on sound epidemiological principles, they have not been
adequately evaluated in the fig¢B, 14] and there are no data on their effectiveness or
costeffectiveness imeducing HIV incidence at population level. In particular, identifying
specific groups at high risk of HIV infection and providing specially targeted interventions
for them is likely to be very difficult to implement on a national scale, and is potentially
stigmatizing.

1.2 Rationale

Since the principles of combination HIV prevention were formulated, there has been new
interest in the potential impact of universal testing and treatment (UTT) intervefitins

This concept represents a paradigm shift in HIV prevention, since it focuses on identifying
and intervening in HiVinfected individuals in preference to the much larger uninfected
population[16]. Even in the high resource environment of the United States, only about a
quarter of HI\tinfected persons know their status, are linked to care, and are suppressed
with ART [17-19]. Mathematical modeling has indicated that if a high proportion of the
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population can be tested, with those found to be-iHfgcted offered immediate ART,

HIV infection could be reduced substantially within two years, and potentlatiinated

as a public health problem in the longer t¢2®27]. While challenging to delivd8§,

29|, this approach would nevertheless have major advantages in terms of syraplicit
universality, potentially reducing the need for interventions targeting specific groups at
high risk of infection, who are often stigmatized, as well as bringing likely clinical benefit
to those infected with HIY30-33].

To guidehealth policy, data are needed on the populd@wal impact of different
approaches to HIV prevention. We propose to evaluate a combination UTT HIV
prevention package that includes universal voluntary HIV testing and counseling,
provision of condoms, STteatment, the offer of male circumcision to men who are HIV
uninfectedreferral toPMTCT services, and the offer of immediate ART for all those
identified as HIVinfected. We willtest this package in a clusteamdomized trial ir21
communities in Zamh and South Africa, and measure its impact on HIV incidence in the
general population by following a randorsglected cohort of adults f8ryears. In order

to measure the additional impact of offering immediate ART to those who are HIV
infected, the sty commenceavith three treatment arms: Arm A recmiy the full UTT
intervention described above, Arm B regegthe full intervention except that ARTas
provided according to currefttcal guidelinesand Arm C aghg as a control arm
receivingstandad of care servicesWith version3.0 ofthe protocobnd once funding has
been securedhrms BandC will also receive immediate eligibility for ART, either
through revision of local guidelinest asspecified by this protocal local guidelines

have ot been revised bihe timeversion 3.0s approved for implementatidoy local
authorities.

Data from the trial will be combined with cost data and mathematical models to estimate
the costeffectiveness of the UTT intervention and alternative intervemopmoaches in
these and other populations.

1.2.1 The HIV Epidemic in Sub-Saharan Africa

SubSaharan Africa bears over tvtloirds of the worldwide burden of HIV infectidd].

The HIV epidemic in this region has had a devastating effect on morbidity, mortality and
national economies, as wek wider societal effects. HIV infection is also a strong risk
factor for tuberculosis (TB)eople living with HIV who are also infectedth TB are

about 2134 times more likely to develop TB disease compared with those who are HIV
negative. Additionallyapproximately 24% of global TB deaths are estimated to be HIV
associated, adding to the heditirden associated with HIV infectif84] .

While recent declines in HIV prevalence and incidence have been observed in several
African countries, HIV prevalence remains extremely high in many parts of the fépion
In particular, Southern Afta remains severely affected, with an estimated 11.3 million
people living with HIV infection, with extensive, generalized HIV epidemics and very
high HIV prevalence in most countries. Zambia and South Africa are among the most
severelyaffected countriewith an estimated 980,000 living with HIV in Zamiib] and

an estimated 5,600,000 living with HIV in South Afri&g)].
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Despite the rapid expansion of access to ART (with an estirba@@dillion people on

ART by the end of 200), an additional 10 million people are in urgent need of ART in
accordance with current World Health Organization (WHO) treatrgeideline§37].

Both countries are making good progress talsachieving the targets set in the new
guidelines regaling CD4 cell counand ART regimenktowever there are practical

constraints including access to laboratory testing, consistent drug supplies and linkage into
care.The HPTN 07studywill work with thelocal Departments of Health and Ministries

of Health along with the PEPFAR implementing partners, to utidditional resources to
strengthen the health systems.

Globally, it is estimated that there are 2.5 new HIV infections for every patated on
ART. This means that there is an evgreasing pool of untreated Hifected

individuals who will need treatment in the next few years in addition to those already on
treatment. It is clear that there will be major difficulties in sustaite@tment provision

for a continuously expanding number of HiMected patients. The expansion of ART
services needed in the coming years has increased the urgency for identifying more
effective interventions for HIV prevention. Unless HIV incidence lsameduced, an
estimated US$35 billion will be needed per year by 2030 to deliver ART to 80% of
eligible patients (CD4 <350 cells/uL) in resoutarited settingf3g].

1.2.2 HIV Prevention Methods

Very few HIV prevention methods have been shown to be effective in randomized,
controlled trial 39, 40]. Behavior change messages have been central to most national
acquired immunodeficiency syndrorf&IDS) control programs in Africa, and changes to
safer sexual behavior are assumed to have batgd to the reductions in HIV prevalence
in Uganda, Zimbabwe, and other countfié$ 42]. However, there is a dearth of
evidence from rigoroustgesigned trials on what specific behavioral interventions bring
about the required behavioral changes leading to a reduction in HIV incidi&hce
Similarly, while HIV counseling and testing provide the gateway to key treatment and
prevention services, evidence of their effects on behavior and HIV risk is inconclusive
[43-45].

In contrast, stronger evidence of effectiveness is available for some biomedical
interventions. Male circumcisionas shown to reduce HIV incidence by around 60% in
three trials in Kenya, South Africa and Ugafdé-48]. Safe services for male

circumcision have been recommended for wagdale rolfout by WHO and the United
Nations Programme on HIV/AIDS (UNAIDS), but progress imiplementation in many
countries has been sldw9, 50]. HIV transmission is known to be facilitated by other
sexually transmitted infections (STI$1]. One trial in Tanzania showed that improved
STI treatment services reduced HIV incidence in the general populagprOther trials

of a variety of STl interventions in different epidemiological settings have failed to show
an impact on HIV incidencgb3].

Despite the promising results thie RV144 vaccine trial in Thailarj84], there is general
agreement that an effective HIV prophylactic vaccine will not be available for many years
[55, 56]. However, the CAPRISAQ004 trial, reported in 2010, showed that a vaginal gel
containing the antiretroviral drug, tenofouvilsed periodicallyreduced HIV incidence by
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39% among women in South Afri¢a7]. Vaginal microbicides have been shown to be

highly acceptable in a wide range of studies, leading to optimism that a product of proven
efficacy may achieve substantial coverfo@ 59]. However, further confirmatory and

other trials will be needed before this and other microbicides are licensed and available for
use n largescale prevention programs, and it is unclear whether coverage and impact
would be sufficient to bring the very high rates of HIV incidence in Southern Africa under
control.

Further promising data came from the iPrEx trial in 2010, showing thaxmp@sure
prophylaxis (PrEP) using a combination of two antiretroviral drugs (emtricitabine and
tenofovir) among men who have sex with men (MSM) reduced HIV incidence by 44% in
a multi-center study60]. More recently, two trials of the effects of PrEP on heterosexual
transmission among memd women reported a significant protective effédt 62], but

two trials found no effedt62, 63. It is currently unclear how the results of these trials will
be translated into revised WHO aodal guidelinesWhile such interventions may have a
place in HIV prevention programs, particularly for discordant couples, sex woakelrs
other groups at particularly high risk, the feasibility of webale delivery of PrEP and its
populationlevel impact have been ggt@ned.

Given the limitations in current HIV prevention methods, there is increasing acceptance
that effective HIV control in the most severely affected countries in Southern Africa is
likely to require the concerted delivery of a combination of parteffigctive

interventions. Combination prevention is therefore becoming the preferred approach to the
prevention of HIV infectiorj4, 5, 9, 64]. Combination prevention packages may consist of
different components, including expanded HIV testing @nthseling, male circumcision,
interventions to promote safer behavior, enhanced PMTCT services, expanded treatment
services for HIVinfected patients, and special interventions targeted at groups at
increased risk of infection, such as those in {disordant partnerships, injection drug

users, commercial sex workers, truck drivers, MSM and others. The emphasis on targeted
i nterventions emerges from [6%,ehexloyncept of
information on the roles of different modes of transmission and different risk groups in
local epidemics helps to guide the most efficient application of limited prevention
resources for maximal reduction of HIV transmission.

While the epidemiological basis for combination prevention is strong, there is a need for
empirical field studies to evaluathe operational performance of such interventions when
applied on a large scale, and to measure their impact on HIV incidence at population level.
This would provide valuable data for policy makers who must choose the most appropriate
intervention approzhes to include in national prevention programs. HPTN 071 will

provide such data using a rigorous, clusterdomized trial design that tests the efficacy

of specific combination prevention packages that are strongly supported by
epidemiological and modelg data.

One disadvantage of combination prevention strategies that require careful targeting of
special groups is that they may be difficult to implement on a wide [€&8}leOptimal
implementation of such approaches requires availability of baseline data to define the
transmission dynamics and the size and obldifferent risk groups, development of
programs designed specifically for those groups, intensive community liaison work to gain
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the trust of groups that are often marginalized, stigmataelaighly mobile, and the
management and monitoring of thespagate programs. While this may be achievable in
demonstration projects in a small number of communities, it may prove very challenging
in the context of national rethut of such programs. In contrast, because the main
intervention in HPTN 071 is univelsand is offered to the entire community, it will

obviate the need for specialigrgeted interventions for different risk groups, should help
to avoid stigmatization, and should encourage commuvite support for HIV

prevention and care.

1.2.3 Anti-Retroviral Therapy (ART) for HIV Prevention

Incident HIV infections necessarily result from transmission of the virus between an HIV
infected index case and an Hbnhinfected individual. This simple observation has led to
an increasing interest in interventionsdsed on HIVinfected persons to prevent
transmission to their contacts; this is referred to as positive prevention.

HIV viral load is the key determinant of viral transmission, as demonstrated clearly in
observational studies of sexual transmission amdigdiscordant couples; in those
studies, no transmission was seen when the index case had a plasma viral load below 1000
copies HIVribonucleic acid RNA)/ml [67, 68]. By reducing plasma viral load to
undetectable levels (<50 copies HIV RNA/mI), it is assumed that ART will also suppress
viral burden in the genital tract to levels at which transmission is unlikelgciar 59,

70]. Although vertical HIV transmission occurs via a different route, proof of concept is
provided by trials of PMTCT, which have demonstrated that HIV transmission from
mothe to child before, during, or after delivery is largely prevented by AR373]. Of

even more relevance to sexual transmission, are results of the HPTN Op2}ribd this
large, Phase lll trial, the effects of early ART on transmission were investigated in 1750
HIV -serodiscordant couples. HPTN 052 was powered to determine the impact of
immediate ART initiation for the HINinfected partner (aED4 cell cours >350cells/ul

and <550 cells/pl) on HIV transmission, compared with ART initiation according to
standard treatment guidelinggd]. This trial was unblinded early, after demonstrating a
96% reduction in HIV transmission to sexual partners in the early treatment arm, as well
as significant reductions in morbidity in Hivfected index casd34].

The increasing proportion of HRnfected patients on ART has likely made some
contribution to falling HIV prevalence in some countries. However, ART as currently
delivered in resourecpoor settings is unlikely to have a substantial effect on HIV
transmission because of limited coverage of ksting, delays in provision of treatment
andi importantlyi because much HIV transmission occurs before-Hiécted index
cases reach CD4 levels defined by current treatment guidgliflesThe UTT strategy in
this study aims to overcome these limitations by ensuring that alidé¢ted individuals
are diagnosed as early as possible, and are provided with ART to lower their viral loads
and minimize the risk of transmission. In addition, these interventions will provide
important individuallevel benefits in terms of reductions in romlity and mortality
among HI\tinfected individuals.

Ecological studies have reported promising outcomes of-typé& interventions at a
population level in North America. Among MSM in San Francisco, where 72% uptake of
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HIV counseling and testing was folled by 95% acceptance of immediate ART for those
identified as HIVVinfected, an observed reduction in mean and total community viral load
was accompanied by a significant decrease in new HIV diagnoses from 798 (in 2004) to
434 (in 2008)76, 77]. Similarly, among injection drug users in British Columbia, a study
of expanded testing and treatment between 1996 and 2009 showed a 52% reduction in
estimated HIV incidencE78]. However, the direct relevance of these findings in
concentrated epidemics in North America to generalized epidemics in Southern Africa is
unclear. Wile these data are promising, they are subject to many limitations, as they rely
on incidence estimates based on diagnosed cases of HIV, anteirds in HIV

epidemics are notoriously difficult to interpret. No such data are available from sub
Saharan Afica, where the need is greatest.

Interest in the UTT approach to HIV prevention has grown following the publication of
mathematical modeling studies suggesting that the approach has the potential to
substantially reduce and possibly eliminate HIV tramssion at a population level in sub
Saharan Africa. In the muatiscussed Granich modgl6], ART for all individuals with a
CD4 cell counk350 cells/uL is predicted to reduce population HIV incidence by 30%,
based on assumptions about the distions of plasma viral load and CD4 cell count. In
that model, UTT is predicted to reduce the reproduction number to below 1, suggesting
that elimination of HIV infection as a public health problem may be possible. However,
concerns have been raised altbetvalidity of the assumptions underlying this model,
with considerable skepticism about the ability to treat everyone identified amfédted

in settings where ART coverage for individuals with CD4 < 200 cells/pL is currently
below 50%[79]. The feasibility of the UTT strategy is compromised by weak health
systems, insufficient numbers of health care personnel, potential problems with lifelong
treatment adherence, drug toxicity, drug resistance and the need for durabteaet
third-line treatment regimens. The impact of a UTT intervention will also depend on the
proportion of transmission events that occur during acute HIV infection, since most
patients are not likely to be diagnosed during this highly infectious phasdo
seroconversiof80-82]. In addition, the feasibility and acceptability of regular HIVitest

of whole populations, acceptance of immediate ART irrespective of disease stage or
symptomatology, and the extent of behavioral risk disinhib[@3h will all be critical
determinants of the ultimate success of a UTT intervention. Concerns regarding
community acceptability, protection of voluntariness, avoidance of stigma, and
preservation of human rights must also be addressed.

Clearly, empirical fiéd studies are needed to test the practical performance of UTT
interventions and to measure their impact on HIV transmission. Universal testing is a key
component of the UTT strategy and provides the framework for delivering proven
preventive intervention® those who are HNninfected at the same time as offering
immediate treatment to those who are identified as-idf¥cted. Therefore, UTT is
fundamentally a combination prevention stratethyis is the approach that will be

evaluated in this rigorougidesigned, clusterandomized trial in two severely affected
countries in Southern Africa.

Because of uncertainties regarding the additional impact provided by offering immediate
ART (compared to offering ART according to curréadal guidelinesthetrial
commencedavith three armgompamg: afull combination prevention package including
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UTT (Arm A), a UTT package includg all components of the intervention except for
immediate ART irrespective of CD4 cell count (Arrp Bnda control arnin which the
population receigdstandard of care (Arm CResearch findingpublishedn 2015[84],
showed thaimmediate ART has substantial clinical benefitstfa health oHIV

infected persondVHO guidelineshave beeset to recommend immediate ART eligibility
before the end dhe2015[12]. Changes to local, countgpecific guidelinesreexpected
to follow soontherefter. These antipated changes in guidelimesanthatby the time
findings from this triabre availabletherewill be little global interesfor study esults
comparingmmediatevs. delayedeligibility for ART. Because its not known how long it
will take for local guidelines tofferimmediate AR, and so® ensure thahe study
produce findings of the greatest relevance to global public heaittt,to ensure optimal
clinical management of all HIV infected individuals residing within the HPTN 071
(PopART) communitiegyrotocolversion3.0will offer immediate eligibility for ART to

all health center clients in Arms &dC once funding to support this change has been
securedAs has been the case in Arm A from the start of the thak&lth center clientis
Arms B and Cwill be requiredto provide consernf the study is makingmmediateART
available tahemoutside oflocal guidelineslf local guidelines change offer immediate
ART as standard care either before or after implementation of version 3.0 of this protocol,
then study consent will not be required for anyone to initiate &BT the time the
change in guidelines.

1.2.4 Innovation

The PopART intervention moves the HIV prevention field forward in several important
ways.

First, this will be one of the first studies to evaluate the impact of the UTT prevention
approach on populatidevel HIV incidence in sw®aharan Africa. The concept of UTT

for HIV control in Africa is relatively new; the landmark modeling paper of @fagt al
appeared in 2008B5]. While the epidemiological rationale for the interventioftHTN

071is strong, the approach is controversial. Many question whether it is wise to ask health
systems that are struggling to deliver ART even at low treatment thresholds (e.g., at CD4
<200 cells/uL) to provide and supervise a program of immediate ART thaigtles

beyond the revised WHO guidelines. Nevertheless, there are many arguments in favor of
using this approach for HIV prevention:

1 Combination prevention incorporating UTT is currently the only strategy that has
the potential to eliminate HIV infection the longer term in the most severely
affected countries.

1 While initial costs may be high, model estimates suggest that the intervention will
be costsaving in the long run, especially if averted costs of hospital treatment for
HIV -related disease are takmto accounf27, 86, 87].

1 Unless HIV incidence is reduced substantially, ART tresatt services will have
to meet an eveincreasing casad and this burden will greatly outweigh the
initial costs of implementing UTT.

1 Those currently not treated because tl&¢ cell courd do not meet ART
eligibility criteria will in any case neet be treated in a short time; meanwhile
they are at risk of transmitting the virus to partners, thus increasing the future care
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burden. Moreover, patients are often lost to folapvbefore they hav€D4 cell
couns below treatment thresholds.

1 Compellingresearch datfl 2], released in 2018how that immediatART confess
substantiahealthbenefit for HIV-infected patients irrespective of CD4 coant
immediate ART igoised to rapidly become standard of cdrelight of these
developments, the study team feels it is important to adopt immediate offer of
ART for al HIV infectedindividuals attending health care facilities within all
clinics involved in the HPTNO7@PopART) trial. This will be offered ahead of
local guidelines iprotocol version 3.6s approvedand funding to support the
change can be securad)advance of change in local guidelingSollowing this
protocol change, the trial will continue to adss a very important question: how
much effect does a UTT intervention (including hetsouse testing, linkage to
care and adherence support) have on populiiel HIV inciderce compared to
standard of care.

1 UTT reduces the complexity of ART deliyersinceall HIV infectedpatients can
be managed through the same clinical pathwawnplified approaches to testing,
treatment and monitoring will partly offset the burden imposed by greater patient
numbers.

1 Current treatment approaches often lead tersegielays in onset of treatment, so
thatCD4 cell couns are often extremely low when ART commences. This leads to
greater morbidity, mortality and ongoing transmission, with the associated costs of
additional health care for individuals who go on to présvith HIV-related
illnesses.

1 UTT is also projected to have a major impact on the incidence of TB, which often
occurs at relatively higiED4 cell coung, thus reducing morbidity, mortality and
the burden on overstretched TB control progr®&s89].

Second, the UTT intervention will be delivered as part of a combination prevention
package that also includes counseliegeral for PMTCT services, and other proven
preventive interventions, including male circumcision. We argue that UTT is by its nature
a combination prevention method, in that delivery of universal HIV testing and counseling
itself comprises an important preventicacgage that has been shown to alter reported
sexual risk behavior, especially when couples are tested tof@fhein addition,

universal testing provides the framework for delivery of prevention services to both HIV
uninfected and HIMnfected individuals. This trial will mease the overall impact of the

UTT prevention package on HIV incidence, rather than measuring the impact of any
particular component of the interventidrhethreearm study design will make it possible

to estimate the additional impact provided by offeimgiediate ART (in addition to the

other components of the packagB®espite the change Arms B and C to offer

immediate ARTthat will occurwith protocolversion3.0, analysis of study results is still
expected to provide insight into the differentialue of immediate ART since

approximately two years of the intervention will have biegplementedvith Arm B and

C clinics offering ART based upon CD4 cell count or disease progressicthermore,
empirical data from the trial on the operational perfance of individual intervention
components and the measured impact of the two intervention packages (Arms A and B)
will be assessed using mathematical models; these models will also be used to explore the
projected effects of alternative combinations. Tigerous data generated on the overall
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effect of the packages, together with these model projections, will be of considerable value
to policy makersThe change to offering immediate ARTall threearms of the trial will
be incorporated into th&atistcal analysisplan asdiscussed in Section 7

Third, we believe that the proposed intervention package, if successful, will provide a
conceptually simple approach that avoids some of the limitations of other combination
prevention approaches that emphasargeting of special interventions to groups at high

risk. As we have argued above, while such interventions may still be needed, formulating
and delivering locallappropriate packages on a national scale would be extremely
challenging. In contrast, tHeopART intervention can potentially be implemented on a

wide scale using a relatively uniform and standardized approach, as has been the case for
other major public health interventions such as use of impregnated bednets for malaria
prevention.

Fourth, he universal test and treat strategy being investigated iHRA& 071study is

likely to have a significant effect on TB1, 92]. On an individual level it is well

establisked that TB is increasingly common at lovi&d4 cell cours. However the risk

of developing TB increases rapidly after acquisition of 9. ART has been shown to
reduce the risk of developing TB in individuals by increasimg cell courd{94]. The

effects of ART on TB at community level are not knowhe study will assess impact of

the intervention on TB as determined from health center records and so begin to address
this important question.

If addtional funding can be identified, the following would also be addressed:

Fifth, in addition to measuring the primary endpoint of our clustedomized trial design
(populationlevel HIV incidence), we will also measure the impact of the intervention on
community viral loadf funding for these activities is availablBespite some limitations,
community viral load has been proposed as a valuable indicator for assessing the effect of
treatmertbased HIV interventions, and by making comparisons acrossumlyr s

communities, we hope to investigate how this indicator relates to the HIV incidence
measure.

Sixth, the primary strategy to prevent mother to child transmission of HIV is the provision
of maternal and neonatantiretroviral (ARV) prophylaxis[7]. Scaleup of this

intervention has taken place across-Salharan Africa. Despite thigere is evidence of
orrgoing transmission tehildrenin the continent, with up to 12% ohildrenwhose

mothers receivedome form oPMTCT prophylaxis testing positive for H[Y2, 95, 96].

ART during pregnancgnd breastfeedingrovidesmore effectiveprotection against
motherto-child transmission of HIthanstandard short course ART regimg3g which

are still being implemented in many African countries. The POpART interventions,
through immediate provision of ART, have the poteritah significant impact on HIV

free survival in children through earlignitiation of maternal HIV treatmenthey may

also lead to an improvement in overall child survival through potential secondary benefits
such as improved maternal health, changes in heatking behavior, improved caesnd
increased resources foetternutrition for both HIV infectednothersand theirchildren
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Seventh, The development of drug resistant HIV infection will be compared between the
three arms (dependent on additional fundi@g)e of the key safety concerns about the
population level implmentation of a UTT approach is evolution of HIV resistance to

ART. This will be examined amongst the HIV+ individuals enrolled into the PC who have
detectable viral load measurements whilst on ART, as well as baseline viral genotyping
for those who seroceert through the study period to document the prevalence of
transmitted drug resistant infection.

Our preliminary modeling indicates that the intermediate intervention (Arm B) should
have a substantial impact on HIV incidence, but that a much larger impact should be seen
in Arm A (see Section 2.3t is anticipated that guidelines will change to unsat

treatment indepncent of CD4 count during the course of the study,iamglementation of
version 3.0 of the protocol will ensure that the study offers universal treatment to all arms
even if local guidelines have not yet changed. From this stagleeoimterventions

provided inArm B and Arm A will be identical. The sooner this change occurs, the
smaller the difference in impact on HIV incidenseredicted to bbetween Arms A and

B. The difference between Arms A and C is predicted to remain lamytodhe impact of
household testing and enhanced linkage to ddre threearm study design will allow us

to confirm these projections. Detailed data on the costs of these intervention packages,
combined with the impact data from the trial, will provat#ical policy guidance on the
costeffectiveness of combination prevention strategies and the priority that should be
given to earlier treatment. Operational data from the trial will provide valuable
information on the practical issues involved in delimg such programs to scaléhe
modelingprojectionswill be updatedegularlyas the trial progresses, so that

investigators, reviewers, stakeholders, andthgSafety andVionitoringBoard can

assess upo-date projections. Specificallpnodelingprojectionswill be adjusted in
accordance witikhanges in the criteria for ART initiation, either throwgianges in local
guideline orthrough thigprotocol amendment

2.0 STUDY OBJECTIVES AND DESIGN

2.1 Primary Objective
1 The primary objective of this study is to measure the impact of the two
intervention packages on HIV incidence by enrolling and following a random
sample of adults (theopulation Cohottin the trial communities faByears.
2.2 Secondary Objectives

The secondry objectives of the study are to:

1 Measure the impact of the two intervention packages on the following:

o] HIV incidence over the firssecongdand thirdyears of followup
0 Community viral loadsubject to fundinp
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o

o

ART adherence and viral suppress{sulject to funding)
ARV drug resistancésubject to funding)

HSV-2 incidence

HIV disease progression and death

ART toxicity

Sexual risk behavior

Case notification rate of tuberculosis

HIV -related stigma

Uptake of PMTCT

Uptake of male circumcision

ART screening and uptake

Uptake of HIV testing and retesting

Time between HIV diagnosis and initiation of care

Retention in care

1 Carry out caseontrol studies to examine factors related to:

o

Uptake of HIV testing during the first round of hotibased testing
in Arms A and B

Uptake of immediate treatment in Arm A

Uptake of HIV testing during the second round of hdrased
testing in Arms A and B

1 Use qualitative methods to:

o

Assess popular understanding of HIV testing and treatment at study
initiation and duringmplementation

Evaluate thecceptability and functioningf the Community HIV-
care Providers (CHiPs) in Arms A & B

Evaluate the acceptability of interventions and barriers to access in
Arms A & B
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o] Document the effect of the interventions on social netwatikgma,
sexual behavior, alcohol use, gentlased violence, HIV identity,
other HIV prevention options and community morale

0 Evaluate the process and challenges of community consultation and
applying ethical principles

1 Measure the burden experienced dgal health centers due to implementation
of the intervention in the community

1 Measure the incremental cost of the two intervention packages through
systematic recording of costs in intervention and control communities

1 Estimate the effectiveness and eeffectiveness of the intervention packages
and alternative packages, both in the chosen study populations and in other
populations by fitting mathematical models based on the empirical data from
the trial, including dateelated to cost.

2.3 Study Design

The two intervention packagesll be implementedn study communitieand their
impact on populatiotevel HIV incidence will be evaluated using a clus@ndomized
trial design.

A total of 21 study communities @in Zanbia and 9 in South Africayill be selected.
Theclusteror communityfor the purposes of this triegd defined as the catchment

population of a local health unit (through which the intervensatelivered), and
correspondto a total population of bewenabout20,000 and 150,000 individuals

(average size of approximated,000). These Rcommunitieswill be formed into7

matched triplets, witd matched triplets in Zambia and 3 in South Africa. In each matched
triplet, one communityvill be randomly glected to receive the full intervention (Arm A),

a second communityill receive the full intervention except that ARVl be offered
according to curreribcal guidelinegArm B) and the third act as a control community
receing standard of care. Withieach country, communiti@gll be matched based on

the best available estimates of HIV prevalence, as described in Section 4.1, with the aim
of minimizing the betweegommunity variance in baseline HIV incidence within

matched triplets. In addition, reisted randomizatiomill beused to ensure overall

balance in cluster size, ART uptake and mean HIV prevalence across the studylams.
community randomization scheme is represented graphically in Figure 1.

As described above, implementation of the gesnin protocol version 3.0 will result in
the offer of immediate ART in all three arms.

The primary outcome of the study, HIV populatienel incidence, will be measured
through longitudinal followup of a cohort oapproximately2,500 adultsn each
communitywho consent to participation, drawn from a randomly selected list of
households (thBopulation Cohort
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At the end of the thirglear of the interventigrio coincide with the 36 month follcup
visit of thePopulation Cohorta random sample of houses will be selected (excluding
houses in th&opulation Cohoftand visited by field staff to complete a final survey.
Because thi®opulation CrossSectional Survewill be a onetime survey, data obtained
from these individuals Wibe uncontaminated by the potentially biasing effects of
longitudinal cohort participation, and will provide additional data on community viral
loads and other process measures.

Figure 1- Community Randomization Scheme, Zambiand South Africa
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2.4  Timing of Deployment of Intervention and Research Components

The total duration of the study will lzgproximately 6/ears.During the first year, the
protocol will be finalized, study procedures defined and manuals of operationspdel/elo
plans and procedures developed with community and implementing partners, and study
staff trained. Preliminary qualitative work will also be conducted in the communities to
prepare for study initiation. Shortly prior to deployment of the interventionseholds in
each community will be mapped. Early in the second year, the intervention, implemented
by theCHIiP teamghomebased testing and linkage to medical care in the health centers)
will be deployed in Arms A and B at the same time thaPtbygdation Cohortis enrolled

by theresearch teamfor evaluation in all arms. It is expected that the first round of
deployment of the intervention will take approximatehe yearas will enroliment of the
Population Cohort

CHiP teams will stay engaden the community throughout the intervention period, but
will return to all households to repeat rounds of hdrased testing 12, 24, and 36 months
after the initial round of testing. Similarly, research teams will conduct evaluation visits
to the homesf thePopulation Cohorimembers at enrollment, 12, 24 and 36 months.
Whether or not an individual has been seen by a CHiP team will be csted the
Population Cohorsurvey to help interpret the data, particularly with regéoduptake.

During the first two years of intervention, an inteewaluationwill take place to
determine whether to continue with the 36 month follgnof thePopulation Cohoraand
the fourth year of interventiofsee Figure 2)The evaluation will consider milestes

such as uptake of the intervention and indicators of futility and will be described in the
Statistical Analysis Plan.

If funded, thePopulation CrossSectional Survegurveywill occur at the same time as the
36-monthPopulation Cohortisits. CaseControl studies and qualitative research by the
research teams will occur at intervals during the efdltew-up period

Analysisand reportingf the primary outcome for the main HPTN 071 study (HIV
incidence) isot expected to occufor a considerdle timeafter completion of the 36
month followup visits for thePopulation CohortThis is because of the very large sample
size of the PC, the need to perform HIV testing botbaantry and at the HPTN LC, and
the need to complete QA testing, including confirmation of HIV seroconversion, prior to
data analysisThis timeline is represged graphically in Figure 2.
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Figure 2- Timing of Deployment of Intervention and Research Componeist
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25 Cross-Sectional HIV Incidence Estimation

In HPTN 071, HIV incidence estimates will be based on longitudinal assessment of HIV
seroconversion. A robust, mulissayapproach for crossectional HIV incidence
determination was recently validated for subtype B HIV. This algorithm uses a
combination of two serologic assays (limeited antigen avidity assay [LAginda second
antibodyavidity assay), as well as two nsarologic biomarkers (CD4 cell count and HIV
viral load) to identify individuals who are likely to be recently Hhfected at the time of
sample collectiof®98]. An alternate multessay algorithm hasbn developed that
includes an HIV diversity measure rather than CD4 cell ¢8@htan advantage of this
alternate algorithm is that it can be performed entirely using stored plasma sakfples.
is underway to optimize a similar mu#éissay algorithm in subtype QW the prevalent
subtype in South Africa and Zambia

HPTN 071 provides an opportunity to apply these methods to actegeealobjectives
includingestimation of HIV incidence at baseline (prior to implementation of the study
interventionslandcompaison of HIV incidence estimates based on longitudinal and
crosssectional assessmentdiese assessments may be performed using stored plasma
samples if an appropriate muétssay algorithm for subtype C is developed and validated
and funding is obtained

3.0 STUDY INTERVENTION

3.1 Implementation Team Experience

The implementing team that will carry out this program has extensive prior experience in
conducting community randomized research, including houséénadd incidence
assessment, particularly in tbenduct of theZzambiaSouth Africa TB and AIDS
ReductionZAMSTAR) trial in the same communities that have been chosen for this
study. The leadership and much of the field team frolZ &M STAR trial remain

actively engaged in the communities and willdinde tobuild ontheir knowledge of and
acceptance within these populations whahing out the community interventions

described below.

In addition,extensive effort has been put into developirgonntry coordination
structures for the trial. In botloantries, there have been and will continue to lgomy
dialogues with national, provincial and district Departments of Health, PEPFAR
secretariats, USAID and CDC HIV treatment and prevention representatives, other
implementing partners, and communitpresentation organizations. The study team has
alsodeveloped sustainability plans and community engagement plans.
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3.2  Description of CHIP Teams

As described above, seven communities will be randomized to receive the full intervention
and seven will be randozed to receive the intervention except watigibility for ART

determined by currembcal guidelines In these two types of intervention communities

(Arms A and B), delivery of the intervention will be carried out primarily by trained

community health wrkers ordCHiIP®® ( C o mmu-paretPsoviddrs) Vhe CHiPs will

provide HIV counseling and testing and active linkage to comprehensive care and

prevention services. Each CHiP team will consist pdiaof individuals trained in HIV

counseling and testy and other aspects of HIV prevention and daaeeh CHiP team

will be responsible for implementing the intervention in an assigned subset of households,

or A zZAthougloCHIP teams are affiliedl with this research proje@r(d this will be

made cleato all those who interact with thentieir role is primarily to deliver what is
recognized by the WHO as a Obest practicebd
project we regard OCHiIi P teamsd as separate
norms and standards governing their activities should largely be those accepted for the
implementation of public health interventions rather than those applied to conventional

clinical research projects. Regarding all CHiP team activities as reseawuieacwvould

make this complex public health research project logistically impossible to implement.

A cadre of people currently exists in all the study communities who would be appropriate
for recrutment as CHiPs. These includ®T adherence supportef Treatment

Supporters, PMTCT and male circumcision peer educators, home based care volunteers
and HIV/AIDS support group members. Most of these people have the necessary skills
and have received training in basltv counseling, psychosocial counseliagherence
counseling and dodo-door HIV testing. However, successful candidates will be

retrained to update their knowledge and harmonize the implementation of the study
interventions. Community Advisory Boards (CABs) and other local stakeholdersewill b
consulted in developing job descriptions for CHiPs. All CHiilk be able to read and

write English,and will be conversant with the local geography

3.3  Universal HIV Testing and Linkage to Care

Door-to-door voluntary HIV testing will be offered to all comunity members 16 years of
age and oldein Zambia and 12 years of age or older in South Afiacal any minors
younger tharthese agew/ho request a teswith the consent of their guardians. The CHiP
team will map, visit, and enumerate all householdbeir zone Testing will occur during
the first9-12 monthsin year 1 and will be repeated at annual intervals for those who are
HIV -uninfected or who are not tested for any reason during the first round. Household
visits will be made at times convenidat community members, with repeat visits
arranged for adult household members not present during the first visit. HIV testing will
be done on fingestick samples using rapid Kitsllowing appropriate local testing
guidelines The team may also pilot adopt other testing approachesch as oral swabs
for selftesting to achieve the study goal of universal testing annually in intervention
communities. Implementing such strategies wdnddubject tadditional funding and
agreemenamongsthe studyéam.Individuals with discordant or inconclusive test results
will be further evaluated according ltwcal guidelines
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Following the household visit, the CHiP team will be responsible for ensuring linkage to

HIV care at the health center for individualentified as HIVVinfected(defined as
attending the health center angdffebrgmaley gi ver
circumcision to men who are Hininfected, facilitating linkage to the male circumcision

service, and providing a regular suppf condoms to all householdsheywill

subsequently make periodievisits toappropriatehouseholdgrior to the start of the next

annual roundo check on uptake of services (including male circumcision and ART),

encourage HIV testing for those whave not been tested recently, and to provide

adherence support to those receiving ART (see below). Essential data on each household
member will be captured electronically aodhe degree possible will be used to confirm

follow up onCHiPsreferralsatta heal t hcare facility as docu
record systemé&ee below).

In addition to the doeto-door service provided by the CHiP team, provision of HIV
testing at other venues will be strengthened. This will includ@woipproviderinitiated
testing and counseling for all patients presenting to the health center for any reason,
testing of all women attending antenatal clinics (ANC), voluntary counseling and testing
services provided at the health center or other community venuesf apgr@priate for

the community) services provided in occupational settitigiarmation on how
confidentiality of data captured into electronic databases will be maintained is provided
below in Section 8.8.1.

3.4 Male Circumcision

Services for safe medicalale circumcision will be available in all study communities. In
most cases, the service will be provided within the health center, but if this exceeds the
capacity of the health centerspecial service will be set up during the initial phase of the
intervention at a convenient community location.

35 Universal Treatment

Immediateeligibility for ART, irrespective oCD4 cell countwill be offered to all

individuals attending adult HIV treatment and care services in the health dariens A
communities Commencing with implementation of the changes included in version 3.0

of the study protocol, immediate ART will also be offered in Arm B and C communities.
This offer will include those diagnosed during the déotdoor testing campaign as well

as those idgnosed through other testing venues as described above. It will also include
HIV -infected patients diagnosed previously who have not yet initiated ART, either
because they have not been followed up at the health center or because they are not yet
eligible for ART under currerbcal guidelinesThe clinics will however collect locator
information so that the study team is aware of how many patients are coming from outside
of the catchment area.

Linkage from diagnosis to treatmasta critical componentfdhe interventionn Arms A
and B The CHIP team for each zone will be responsible for ensuring that this linkage
takes place. They will enter details of adults identified as-idfgcted in the electronic
database and will provide referral to the hea#hter for initial assessment. They will also
offer to accompany patients to the health center.
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On presentation at the health center, patiengdl three armsvill have laseline blood
tests performed in accordance with current standards of care in Zamb&outh Africa.
CD4 testing will also be performednd will be used to determine eligibility for ART in
Arms B and C until such time as immediate ART is available in those arms (due to
changing guidelines atue toimplementation oprotocol version 8). Results of CD4
testing will not be used to guide the initiation of ARITArm A, or in Arms B or C after
theshift to the offer of immediate ARBIl patients without contraindications wile
immediately eligible foART regardless o€D4 cell coun{although witten consent will
be required if immediatART is being provided through the study rather than through
revisedlocal guidelinels After exclusion of active TB, patients will be offered TB
preventive therapy according ltecal guidelines Patients will also be offered antibiotic
therapy for prophylaxis against opportunistic infectidrfse project team will endeavor to
ensure that drug supplies are maintained without interruption.

Ensuring a high level of adherence to ART is key to theesscof the interventioim

Arms A and B The CHIiP team will be responsible for making regular home visits to
patients to provide psyckspcial support and to check and support treatment adherence.
Because the CHiP team will makmultiple visits tomanyhouseholds in their zoner
multiple reasons besides linkage to HIV c@ee above), this will reduce stigmatization

or identification of HI\tinfected individuals. Activities of the CHIiP team will be
supported by automatic updates produced by the electtatabase showing which
clientsare due for a home visit.

Any patient initiaing ART through the HPTNO71 (PopART) sitelinics will continue to
receive ART as any other clinic client would be. They will not be taken off ART if the
study ends early or #te natural end of the study.

3.5.1 Choice of ART Regimen

To simplify the implementation of the UTT approattte study team will attempt to
initiate all consenting individuals (barring contraindications) using the sanpe,
standard regimerone that is irine with treatment guidelines in both countries.
Regimen details are included in the Study Specific Procedures Manual TR8Rmall
number of individuals for whom this regimen is contraindicated accordilogab
guidelines will be treated usindternative regimens as recommendeddnal guidelines
for ART patients. ART adherence and toxicity monitoring will be managed according to
national recommendations. Switch to a seelimgl treatment regimen and choice of
secondine regimens will also baccording to standard guidelines. Reported levels of
transmitted drugesistant virus remain low in these settings (< 6%). Most cases of
transmitted drug resistance are to nucleoside reverse transcriptase inhibitors or non
nucleoside reverse transcriptasieibitors, with minimal transmitted drug resistance to
protease inhibitorgl0Q.

3.6  Treatment According to Local Guidelines(Arms B & C)

Arrangements for linkage to care,am@ment and monitoring in Arm ®ill be similar to
those in Arm A, except thamntil immediate offer oART is in place (due to change in
local guidelines or due implementation of protocol version 2R)[ will be initiated only
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if the patients eligible according to currerocal guidelinege.g., based o€D4 cell
countor HIV clinical stage). Treatment regimeng| follow currentlocal standards of
care in all arms. Additional arrangements for linkage to wétenot be offered in Arm C.

With implementation of version 3.0 of the protocol, ART will be offered to all HIV
infected clients at health centers in all three Arms (A, B and C) as described above.
Research consefdr ART will need to be obtained for all individuals initiating ART
outside of l@al guidelinesResearch consent will no longer be neeteditiate ARTIn
any study arm ondecal treatment guidelines have changed to offer treatment to all
infected clients.

The change in protocol version 3.0 fiteoing universal treatment iairms BandC will
provide a unique and important opporturidydocument the process of transition.
Lessons learned through this process may thereby inform health policy at a time when
many countries are expected to undextakransition to universal ¢ment.

3.7 Prevention of Mother-to-Child Transmission

In all three study arms, the project team will endeavor to ensurletiaapolicy for
PMTCT is delivered effectively at health centers providing antenatal or delivery care,
which will usually be the saencenters at which ART is delivered.

In Arms A and B, the CHiP team wiihcourage women who may be pregnant to receive
pregnancy testing at the health center. As well CHiPs will encourage pregnant women

who are encountereatliring regular household visiits their zone to attend an ANG.

CHiPs encounter women who are HIV infected and pregnant or breastfeeding, they will

refer them for PMTCT. In both Zambia athet Western Cape &out h Af ri ca t he
option for MTCT has been adopted as governniicy, promoting lifelong ART for

pregnant women with HIV infection. Because of thise requirement to obtain written

informed consenbefore initiating ARTamongclients who have CD4 cell count abave

ART threshold per local guidelines are at an epr WHO stagewill not apply for HIV

infected pregnant or breastfeedingwomence fB+0 is i mpl emented i
care systermsuch women will be aamatically eligible per governmepblicy. The CHiP

team will be responsible for assistitigpsewomenwith linkage to care, if this has not

taken place.

3.8  Management of Sexually Transmitted Infections

Services for STI treatment will be in place in all health centers according to national
policies. In all three study arms, the project team will endetavensure that these

services are operating effectively, and that drug supplies for STI treatment are maintained
without interruption.

3.9 Screening and Referral for TB

While performing household visits, CHiRsll assess whether clients have symptoms or
exposure to TB using a small number of questiomsc | uded i n the CHi Psé
information gathering tool (CHiPs registerlients who are suspected of possibly having
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TB will be asked to provide sputa for labtwry testing.CHiPs will follow up to ensure
that clients receive their test results and to ensure that those positive for TB are seen at the
healthcare facility for treatment.

3.10 Provision of PrEP

There is growing evidence from randomized clinical trilaét use of oral daily PrEP
confers significant protection against HIV acquisition, but it is currently unclear how the
results of those trials will be incorporated into WHO and national guidelines. New
developments will be reviewed during the course efttlal. If the provision of PrEP is
incorporated inocal guidelinesiuring the course of the trial, the combination prevention
package will be adapted appropriately.

3.11 Standard of Care

The primary objective of this trial is to evaluate the impact of angive combination
prevention intervention program on HIV incidence when compared with current standard
of care in Zambia and South Africa. The study team will work witbaantry health
authorities to ensure to the degree possible that existing servitesevencontrol
communities meet curretdcal guidelinedor HIV prevention and care. These activities
include endeavoring to ensure that:

1 Community members have adequate access to services for voluntary HIV
counseling and testing.

1 Referral service®r male circumcision are available to men who are HIV
uninfected and wish to be circumcised.

1 HIV treatment and carareprovided according to currelttcal guidelinegrior to
version3.0 of the protocol, and, upon implementation of version 3.0 of the
protocol,will be provided to all HI\Vinfected clients attending an Arm C health
center The study team wikndeavor t@ensure that antiretroviral drugs are
available taall patientswho qualify for treatmentusing the current ART drug
regimen employed in the government program in each country.

1 Adequate services for PMTCT are in place at antenatal and delivery services in the
control communities.

1 Treatment services for STIs and condonesaailable through health units in
accordance wittocal HIV prevention guidelines.

To help interpret the results of the trial, process data from the control communities on HIV
testing uptake, ART deliverynale circumcisionand provision of PMTCT seres will

be collected for comparison with the intervention communities. These data will be used to
inform model fitting and projections.

3.12 Delivery of Intervention
3.12.1 Activities with Local Health Centers/Community Institutions

The study team will collaborate thilocal health centers/community institutions to
facilitate the following:
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1 Establishment of systems that will provide CHiPs teams with informabont their
clientso6 f ol freawvpatienprecord systeen$ reaintaiaet at the healthcare
facilities
Promotion of the study at the community level (Arms A & B only)
Strengtheninghe provision of HIV services at locakalth centerand elsewherm all
arms including

0 ANC care

o Voluntary Counseling and Testing (VCT) at health centers and other venues
(e.g. occupational venues, community campaigns, etc.)
PMTCT services
STI treatment and referral services
Male circumcision services and referral
Activities with nationalglobal hedth entities
Optout providerinitiated counseling and testirfgtrengthened iArms A &
B; in Arm C the study will support if already part of local servjces

= =4

O O O0OO0Oo

The homebased HIV testing that is carried out by the CHIiP teams will be captured on the
CHiPselectronic data collection devicéThese data are stored on the device in encrypted
form and are accessible only to authorized users after entry of an individual username and
password.)To the degree possible, the study team will obtain data fromatecatient
record systems at the healthcare faciliseghose clients documented as having

consented to the CHIPS intervention who are captured in the CHiPs electronic database
This linkage willprovide feedback to CHiPs on whetleéients need furtér support to

obtain careandwill help the teanto estimate the proportion of Hiwifected individuals

who register for HIV care following an HIV diagnosis, and the time from HIV diagnosis

to HIV care registration. In Arms A and B, but not Arm C, therélva active followup

of HIV-infected individuals who have been referred for HIV care by CHiP teams, but who
have not registered for HIV care. CHiP teams will also provide additional support for
retention in HIV care and ART adherence, contributing tvadollow-up of individuals

who have missed scheduled visits. If an individual has left the community, they will not be
followed up outside the community.

3.12.2 Collaborations

The study team will collaborate with national and global health entities to factlia
following in all communities:

Adequate supplies of antiretroviral drugs for all vane prescribed them
Adequate STI care, including test kits and drugs for STI and treatment
Adequatesupplies ocondoms

Adequate clinic staffing

Approval of use ohealth center data

Adequate clinical supplies for HRhfected individuals, including
o TB tests and treatment
o Blood tests for clinical care

=4 =4 -8 -8 -4 -9
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0 Antibiotics for TB and opportunistic infection prophylaxis

Table 1- Summary of Intervention Components

Study Arms

Activity

Arms A& B

Study Start

1 Enumeration of all houses in each community

T Division of houses i nto fzon
each zone

I CHiP Team will:

o

o

o

Offer HIV testing withcounselingo all household members
(all individuals 16+years oldn Zambia and 12¥ears oldn
South Africaand minors with the consent of their guardians
and will record HIV status with name in mobile device
Provide linkageto-care at locahealth centefor HIV-infected
persons

Refer/link men who are uncircumcised to circumcision, if
interested, focusing on men who are HiNinfected

Identify pregnant women and encourage them to get felipw
at an ANC; encourage HHAhfected pregnant women to
initiate ARTand PMTCT perlocal guidelinesas part of their
care

Provide orgoing psychesocial support for ART adherence t
those on ART

Encourage STI treatment and provide prevention resource
including condora

Screen clients for TB and assist in linkage to car¢hiose
with positive laboratory screening results.

On-going Throughout the Study

1 CHiP team will:

(0]

(0]

(0]

(0]

PromotecommunitybasedH|V prevention services in their
zone

Follow up with all persons in their zone who are identified a
HIV -infected (by CHiP team or at other venues3iicourage
and facilitate them to access HIV care

Return to houses where residents were not available for tes
during original or subsequenisits, to complete testing of all
willing residents

Encourage pregnant women to get follogvat an ANC;
encourage HiMinfected pregnant women to initiate ART or
PMTCT perlocal guidelinesas part of their care

Provide ongoing psychesocial support for RT adherence to
those on ART

Encourage STI treatment and provide prevention resources
including condoma

Screen clients for TB and assist in linkage to care for those
positive laboratory screening results.

Follow Up Testing at 12 24-, and36-Months
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1 CHiIiP teams will cycle bk through their zone at 124, and 36
months to repeat universal testing in each household for those
previously diagnosed as Hivifected

Procedures and Tests at thealth Centers

1 Community members who are identified as HiWected will
receive clinical support and laboratory tests at local health cen
consistent withocal guidelinesor HIV treatment and car&ith
immediate eligibility forART initiation (Arm A) oreligibility for
ART according tdocal guidelinegArm B). Upon full
implementation oprotocol version 3.0, Arm B clients will also b
offered immediate eligibility for ART as in Arm A.

By Study Start and Throughout the Study Period

1 Endeavour to ensure thae following resources are available:

0 Voluntary HIV counselingand testing
Male circumcision
PMTCT
HIV treatment and care
STl treatment and prevention resources including condom
distribution
Resources for TB testing and treatment
Clinical support and laboratory tests at local health cefders
provision of prophylaxis against TB and other opportunistig
infectionsfor all HIV infected individuals, consistent with
local guidelinesfor HIV treatment andare
By Study Starand Throughout the Study Period

1 Endeavour to ensure that the followistgndarebf-careresources
are available:
0 Voluntary HIV counselingand testing
0 Male circumcision
o0 PMTCT
0 HIV treatment and caraccording tdocal guidelinegrior to
protocol version 3.0Jpon fullimplementation oprotocol
Arm C version 3.0, Arm C clients will be offered immediate eligibil
for ART.
0 STl treatment and prevention resources including condom
distribution
Resources for TB testing and treatment
0 Clinical support and laboratory tests at local headthtersfor
provision of prophylaxis against TB and other
opportunistic infectiongor all HIV infected individuals,
consistent witHocal guidelinegor HIV treatment and care

OO0OO0Oo

o o

(@)

3.13 Monitoring and Evaluati on Plan

The delivery of the intervention will be monitored at frequent intervals from the time of initiation
to evaluate the uptake of the interventiB@medial action will be taken at clustevel if delivery
is behind schedule. Details of these procedwvill be set out in th8SP Manual
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Briefly, during each round of CHIiPs testing, HIV testing uptake is targeted at 90%. In each
community, individual CHiP teams will report weekly to the CHiPs supervisors using data from
electronic records. Where ata is not meeting the target level of testing uptake, this will be
explored in real time and where necessary appropriate intervention, retraining or modification of
strategies will take place. Following HIV diagnosis, the target will be for linkage t@ndrén

Arm A communities) initiation of ART in 80% of cases within 3 monifisese targets of 90%

uptake and 80% initiation should lead to an overall uptake of 72%, just above our central target ¢
70% uptake (see Table dhis will be supported by nditation of CHiP teams, based on clinic

and CHiPs databases. When patients have not presented within a defined interval, this will trigge
repeat home visits for followip and support to access care. Data on linkage to care will be
reviewed monthly to ideify CHiP teams that are not meeting targets areffext remedial

actions as noted above.

As stated in Section 2.4terimevaluatiorwill take place during the first two years of

intervention to determine whether to continue with the 36 moniibwfalp of thePopulation
Cohortand the fourth year of interventiohhe evaluation will consider milestones such as uptake
of the intervention and indicators of futility.

The study team will alsbave a continuous presence in each commauanitywill montor other
programs in the community that may affect uptake of the intervention.
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4.0

STUDY POPULATION

4.1  Description/Selection of the 2 Study Communities

This study will be carried out in areas of Zambia and South Africa that are known to have
high HIV prevalence and incidence and are continuing to experience severe generalized
HIV epidemicswith prevalence levels of 1%0% in many areas. National estimates of

HIV prevalence in adults aged-#9 are 13.5% for Zambia and 17.8% for South Africa

[35, 36], and incidence estimates are 1.17% and 1.49% respedtivdly.

The pecific communities selected for randomization in this trial are largely the

communities that were selected for B&MSTAR trial. Selection criteria for

communities includetaving a health facility that offered TB and HIV services, a high

HIV prevalencea TB notification rate of at least 400/100,000 per year and a total

population of about 20,000 or more. The communities were selected in conjunction with
national and local health authorities. All communities were willing to be included in a
randomized tal. Extensive work has been done with community representatives to

ensure that they understand the fundamentals of research and they were all very supportive
during theZAMSTAR trial.

Additional considerations that informed selection of these sitdhdarurrent study
included:

1 Geographically distinct

1 No other major HIV prevention studies planned or ongoing

1 Adequate population size to minimittee effects otontaminatioron outcome
measurementsi(ie to contact with other communities or residentgtudro
communitie$

T Community willingness to be involved in this current study

The final endpoint measurement of #@MSTAR trial involved a communityevel

survey of 4000 randomly selected individuals from each community and allowed
measurement of the upiof HIV testing, uptake of ART, circumcision and HIV

prevalence, which are presented in Table 2. These data would not otherwise be available at
this leve| as most surveys only provide data at provincial or district level.

Due to differencebetweerthedesigrs of ZAMSTAR and the currergtudy (requiring
severmatched tripletsjour ZAMSTAR communitiesrom Zambiawereexcludedfrom
the current study (the most rural communitieth the lowest HIV prevalengand an
additional community was added in Soétiica. Maps of the locations of the study
communities are provided in FiguBe
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Table 2- Twenty oneproposedstudy clusters in Zambia and South Africa and
relevant background data

Community Population  Adult HIV Know HIV HIV - Men
prevalence status infected on  circumcised
ART
ZAMBIA
Dambwa 31629 26% 65% 24% 14%
Maramba 55011 19% 66% 30% 21%
Chawama 129221 15% 35% 16% 8%
Kanyama 124284 17% 65% 28% 19%
SHETICERIN 41615 16% 58% 38% 14%
Chipata 166251 15% 59% 24% 8%
Ngungu 38081 17% 30% 18% 7%
Makululu 34623 20% 52% 30% 8%
Ndeke 33297 13% 56% 31% 17%
Chimwemwe [ERELE 15% 51% 25% 16%
Chifubu 60222 19% 56% 32% 17%
Chipulukusu  [REyRY! 18% 52% 19% 12%
S AFRICA
Delft South  EeXPbR 14% 48% 23% 53%
Ikhwezi* N/A 18% N/A N/A N/A
Bloekombos™ NV 22% N/A N/A N/A
Dalevale* N/A 13% N/A N/A N/A
Wellington* NN 13% N/A N/A N/A
Cloetesville*  @NJIN 16% N/A N/A N/A
Luvuyo* N/A 19% N/A N/A N/A
Kuyasa 39168 19% 53% 22% 87%
Town [I* N/A 19% N/A N/A N/A

*Seven South African sitésdata not available from ZAMSTAR triadiccuratepopulation size estimates
will be available upon ethics approydl HIV-infected on ART not yet available. Estimates of HIV
prevalence based on sdistrict antenatal clinic HIV mvalence, or (for Luvoyo and Town Il) based on
ZAMSTAR data for communities in the same glibtrict. Estimates of % who know their HIV status, and
% men circumcised, not available for 7 communities that were not included in ZAMSTAR trial.
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Figure 3- Location of 21 clusters in Zambia and South Africa
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4.2 Randomization

The first step in randomization will be to obtain agreement from communities to take part
in the study and to accetbte results of the random assignment to a study arm, whatever
the outcome. Randomization will then take place in a public ceremony at which the
allocation of communities to study arms will be decided using a transparent and fair
process. After initiatiof the intervention, if any community needs to be removed from
the study (for example, if a community should cease to agree to participate in the study)
then the study leadership will decide upon the most appropriate course of action, which
would likely include replacement of the community.

4.3  Community Engagement

This study will build on the community engagement eachmunitycapacityestablished
during theZAMSTAR trial. To work within a communitguccessfullyequiresatrusing
relationship which requisgime to be builtand throughhe ZAMSTAR trial the research
team spenseven yearengagingvith these communities. Community advisory bodies in
all communities were worked with (and developed, where neealediyere trained in
research ethics and coraiuThese bodies were invaluable duringZWMSTAR trial to
represent community views and to assist the research teams during their work in the
communities. The HPTN 071 study will build on these experiences, widening the
constituency of these bodies wlerecessary.

Direct community engagement for this study began early, during the formulation of the
research questionghen various community groups (including CABs in former
ZAMSTAR study communities), civil society organizations (such asdhpe Metro

Health ForumTreatment Action Campaigmnd South African National AIDS Council
(SANAC)) and government authorities were consulted for their input before the final
proposal was submittednd again after the grant was awarded. Some members of these
organiations have provided comments on the protocol and will provide additional input
during thepreparatory phase of the trial

A key aspect of thpreliminary work duringhe first year of the study will be a

stakeholder analysis, results of which will bediso identify relevant stakeholders to be
considered in community engagement as well as membership for CABs. CABs in this
study will have broad representation from various community groups and stakeholders
such as churches, schools, law enforcement, govent structures at community level,
healthrelated committees, and developmeziated committees. Selection criteria will be
arrived at through consultation with the stakeholders. Each study community will have a
member of the study team responsibled@mmunity engagement activities. One of the

main tasks of the staff will be to keep dialogue open and ongoing between researchers and
community groups.

Community engagement will be an ongoing process through regular contacts with
community groups and CAB A combination of mechanisms will be utilizetich as
community meetings, workshops with key stakeholders, participant meetingss CHIP
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meetings and some existing avenues such as health committees, development committees,
civil society groups and locallM/AIDS coordinating forums such as the District AIDS

Task Forces in Zambia and Treatment Action CampanghSANACIn South Africa.

This will enable the study management team to ensure that information about the study is
disseminated widely in the commitias involved and to keep the community stakeholders
updated regarding progress of the study, events that may arise in conduct of the research,
and new developments in HIV prevention and treatment. Community engagement will
also allow researchers to regeifeedback from the community on social harms,

individual and community level risks, perceptions about the stuthe community, and
implementation challenges. All study staff and stakeholders will receive training in Good
Clinical Practice (GCP)/resedr ethics before commencement of intervention
implementation.

Community engagement will also be factoret imther study processes such as the
communication plan, especially the dissemination of study results (preparation of the
community). Overall, stmg community engagement will allow the establishment of a
partnership between communities, participants and researchers to ensure the latter
discharge their responsibilities ethically in the study communAie®smponent of the
qualitative research wifbcus on the application of ethical principles in practice as well as
documenting and evaluating community engagement.

In both countries, studgommittees will be formedon which @mmunity representatives
will serve along with department of health andeottakeholder representatives. These
committeeswill meetperiodicallyfor the duration of the trial and these meetings will
provide a forum for trial staff to engage with commumépresentatives around the
progress of the trial and any relevant issihes mayarise.

5.0 RESEARCH PROCEDURESAND ACTIVITIES

The deployment of thmterventiors among the communities assignedtms A and Bis
expected to lower HI\hcidencethroughout the communitiesleasurement of HIV
incidence howeverwill occur inasubset of adults enrolled intlee Population Cohorin
each study communitgndfollowed longitudinally Secondary outcomes (among them
process measures and qualitative research) awislso be measured from data provided
by this cohort, from routingtcollected health center data, and from data collected by
CHiPs during household visits. Other secondary outcomes will be measured from
gualitative and caseontrol studies, and, if funded, from additionaktime surveys
Research activities, includindentification and consent of participants, conduct of study
procedures, and retentiwalated activities, will be performed by a trained research team,
separate from the CHIP teatmstwill be responsible for delivering the intervention to the
communiy-at-large.A table summarizing the secondary objectives and outcomes,
including the source of outcome data, is provided in Sectidn 7.1

Descriptions othe Population Cohortaind surveys are provided below. Detailed
instructions to guide and standardatkestudy procedures across sites will be provided in
the SSP Manual.

HPTN 071 Versior8.0 Page49 of 166
16 NovembeR015



5.1  Population Cohort
5.1.1 Sampling/Recruitment of Population Cohort

Prior to study commencement in each community, satellite maps will be used to
enumerate and list all the houses in the community. A simple random sample of houses
will be selected and visited by field staff who will list BBuseholdesidents One adult

per household, aged 8} years, will be randomly selected from thisfisstinclusion in
thePopulation CohortThis age rangeas chosen because individuals 18 years and older
wi || be able to participate i ndutsuedered® hor t v
years are believed to be most likely to experience a measurable change in HIV incidence
as a result of the intervention.rAandomization schemeill be used to select orage

eligible resident from eacramdomlychosen household. The sektindividuals will be
invited to join thePopulation Cohortif they meet thethereligibility criteria. A blood

sample will be collected and stored for retrospective testing which will include HIV
testing and other secondary outcome measures (see AppehdHIV counseling and

testing using rapid HIV test kits will be offered to those who wish to know their test status
(participants may refuse an HIV rapid test and still participate iRdpailation Cohoix

All HIV -infected individualgthose testing positive on the rapid test as well as those who
are already aware of their positive statwg) be referred to a health center for further
management. All cohort members, irrespective of HIV status, will be folloftedlaand

2 yeass (interim surveg) and 3years (final survey) to measure HIV incidence and other
outcomes, as described below.

Only one adult will be randomly selected from eeatdomly selecteousehold to
participate in thé?opulation Cohorfor outcome evaluation. This to avoid the distortion

of the trial results which might occur if whole households or several members of a
household were to be evaluated, since this would in itself constitute a mass testing and
counseling interventiolo avoid the possibility of coeilan or biased study data, field

staff will not enumerate a randomly selected household if someone in that household is an
employee oZAMBART or Desmond Tutu TB Centrdf the person selected for the
cohort from a given household is ineligible or refusagicipation, the team will move on
to the next household on the list. As described in Section 7, the statistical analysis will
take into account the different sampling probabilities resulting from the selection of one
individual irrespective of househadilze.

5.1.2 Inclusion Criteria Population Cohort

1 187 44 years of age

1 Able and willing to provide informed consent

1 Residing within catchment area of a designated local health unit and intending
to remain so for the nextiteeyears

1 Residing in a randomly selett household

5.1.3 Exclusion Criteria Population Cohort

1 Current enrollment imnotheHIV treatment, prevention, or PrEP study
1 Current, or prior enrollment in an HIV vaccine study
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1 Anything that, in the opinion of the investigator, would preclude informed
consentmake study participation unsafe, complicate interpretation of study
outcome data, or otherwise interfere with achieving the study objectives.

5.1.4 Procedures and Activities

Population CohortCreation

1 Generation of random sample of houses in the communitydibs

1 Research staff visit selected houses and enumerate all adult residett$ (18

1 Selection of one adult at random from the household for invitation to

Population Cohort

1 Complete eligibility assessment

1 Complete informed consent
Visit Procedures(Enrollment, 12 months, 24months, and 36months)
Administrative, Behavioral, and Regulatory Procedures

71 Obtain informed consent for enroliment (study start only)

1 Solicit consento storespecimens for future testiragnd to use participant
identified datdrom heath centefior cohort analysegstudy start only)
Obtain/update locator information
Complete survey to includepics of stigma and discriminatipandsocic
demographic, health, social, behavioral, and economic factors

T
T

Clinical/Counseling Praedures
1 Perform HIV rapid tests, if participant agrees
1 Provide preand postest counseling and test results, for those willing to have
HIV rapid testing
71 Collect blood for laboratory testing and sample storage

Laboratory Procedurdsee Appendix IA)
1 HIV testing
1 HSV-2 testing
1 Plasma storage

**HSV-2 testing will be performed anroliment (PCOand at 36 month@C36);
HSV-2 testing will not be performed for participants enrolled at PC12.

** Stored samples will be used for retrospective, centratesithg as described in
Section 9Additional details are provided in Appendik, the protocol for the
Phylogenetics Ancillary Stugdgnd theHPTN 071SSP Manual.

In the event that accrual falls far below target (greater than a ~20% shortfall ircalparti
community), additional participants may be enrolled in selected communities during the
12 month followup survey. They will then be followed up during the 24 month and 36
month surveysParticipants who are found to be HIV uninfected duringdditioinal
enrollment period will contribute to the primary outcome evaluation
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Results from laboratory tests are not returneédpulation Cohorparticipants under

normal circumstancegdowever, if the results of oountry laboratory HIV tests at a
particular visit differ from HIV rapid test results given to the participant at the same visit,
study staff will attempt to contact the participant and encourage the participant to receive
additional HIV testing to clarify his/her HIV infection status

5.1.5 Reviewing Health CenterRecords for Population Cohort

For HIV-infectedPopulation Cohortnembers who provide consedantaccess their health
clinic records, the study team will attempt to link the research data to routine electronic
HIV care data that are detted at the health center, to measure HIV disease progression
and death, ART toxicity, and the time between HIV diagnosis and initiation of HIV

5.1.6 Retention in Population Cohort

Once a participant is enrolled intwe Population Cohortthe research teawmill make
every effort to retain him/her fdhe follow-up surveys at 12, and 3year time points in
order to minimize possible bias associated with-todellow-up. The retention goals for
thePopulation Cohortire 90% retained at 12 montB8% at 24and 75% at 3énonths.
Research staff are responsible for developing and implementingstaodiard operating
procedureso reach this goal. Components of such procedures include:

1 Thorough explanation of the study visit schedule and procedural requtseamen
during the informed consent process, wittenephasis at theubsequent2-
montHy study visis.

1 Thorough explanation of the importance of their participation to the overall
success of the study.

1 Collection of detailed locator information at the studydiiment Visit, and
active review and updating of this informatioreath followup visit.

1 Regular communication with the study community at large to increase
awareness about HIV/AIDS and explain the purpose of HIV prevention
research and the importanaiecompleting research study visits.

In addition to the components described above, which are standard for all HPTN studies,
the team will work with local community stakeholders, experiencedimtry staff, and
participants themselves to identify loga#éffective, studyspecific strategies for

improving participant retention. Such approaches may include w®mdfmessage

service EMS) messages to remind participants about upcoming visits, enlisting the
assistance of household members to support adbetto study visits and ART adherence,
or other methods.

Any member of th&opulation Cohortvho leaves the community will be censored
regardless of where they move to. Individuals who are reported to have mitivedhe
community, butannot becontacted for one followup visit, will not be censored. This is
because they can still contribute to the study if they are contacted at a laterupllow
visit: for example, if they miss the IBonth followup visit, they can still contribute to
the study if hey are contacted at one or both of the 24 and 36 month fajlovisits

HPTN 071 Versior8.0 Pageb2 of 166
16 NovembeR015



Eligibility criteria for Population Cohorenrollment include current residence and
intending to remain in the community during follay in an attempt to limit loss from the
Populaton Cohortdue to mobility. Retention rates are broadly in line with experience
from previous trials.

Participants may voluntarily withdraw from the study for any reason at any time. The
Investigator also may withdraw participants from the study in ocdprdtect their safety
and/or if they are unwilling or unable to comply with required study procedures after
consultation with the Protocol Chair, Division of AIDS (DAIDS) Medical Officer,
StatisticalandData Management Center (SDMC) Protocol Statistica Coordinating
and Operations Center (CORE) Protocol Specialist.

Participants also may be withdrawn if the study sponsor, government or regulatory
authorities, or siténstitutional Review BoardRB)/Ethics Committee (EC) terminate
the study prioto its planned end date.

5.2  Population CrossSectional Survey(if funded)

As noted, thd?opulation CrossSectional Surveglescribed below is currently not funded
and is therefore not a part of the current study design. However, the procedures that
would be undertaken to implement this activity are described briefly below to illustrate
what this work, if funded, would encomss.

5.2.1 Sampling/Recruitment of Population CrossSectional SurveyParticipants

A simple random sample of houses will be generated, similar to the method used for the
Population Cohort. Research staff will visit the houses in this list in order and all eligible
adults in a household will be solicited to participate insilmvey Recruitment will cease
when five hundred participants per cluster have been enrolled insorey.

5.2.2 Inclusion Criteria

1 1871 44 years of age

1 Able and willing to provide informed consent

1 Residing within catchment area of a desigddbcal health unit for ththree
years prior to conduct of the survey

1 Residing in a randomly selected household

5.2.3 Exclusion Criteria

1 Current enrollment, agnroliment within the prior thregears, inanother
HIV treatment, prevention, or PrEP study

9 Current or prior enrollment in adflV vaccine study
1 Anything that, in the opinion of the investigator, would preclude informed
consent, make study participation unsafe, complicate interpretation of study
outcome data, or otherwise interfere with achieving the study objectives.
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5.2.4 Proceduresand Activities

Population CrossSectional Surveyreation
1 Identify a random sample of houses in the community for visits
1 Research staff visit selected houses and invite all adult residemd Y18
participate
1 Complete informed consent

Visit Procedures (36 months only)
Administrative, Behavioral, and Regulatory Procedures
1 Obtain informed consent for enroliment
1 Solicit consent for storage of specimens for future testing
1 Obtain/update locator information
1 Complete survey to include soeil@mographic, healflsocial, behavioral,
and economic factors
1 Perform qualitative interviews covering stigma and discrimination
(randomlyselected HIVinfected participants only)

Clinical/Counseling Procedures
1 Perform HIV rapid tests, if participant agrees
1 Provide preandposttest counseling and HIV rapid test results, for those
willing to receive results
1 Collect blood for laboratory testing and sample storage

Laboratory Procedures
1 HIV testing
1 Plasma storage

*Stored samples will be used for retrospective, centraliestthg as described in
Section 9 Additional details are provided in Appendix 1And theHPTN 071
SSP Manual.

53 CaseControl Studies

Threecasecontrol studieswill be undertaken to improve our understanding of
participation in three key steps of the intervention, each of which is essential to the
success of the trial interventions. These studies will provide information about which
factors are associated witbmengagement with particular components of the intervention
and will be important for interpreting the findings of the trial, informing mathealati
models, and guiding policy.

5.3.1 CaseControl Study 1- Uptake of Testing in theFirst Round of Home-Based
Tesing Provided by CHIP Teams in Arms A & B

A casecontrol studyof refusers (cases) and acceptors (controls) of Hmesed HIV
testing by CHiPs will be undertaken to identifie characteristics of refusésceptos
and reasons for refugatceptance. Adis is the first step in the cascade of interventions
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in Arms A and B, this will be key in interpreting uptake of subsequent steps of the
interventions, anavill be important for identifying wgs to increase testing uptakee
CHIiP teams will request peission from individuals declining the intervention to be
approached by the research team for potential lemeok into the caseontrol studies.

5.3.1.1Sampling/Recruitment of CaseControl Study 1Participants

Fourhundred cases (refusers of CH#Rting) and 40@andomly selected controls

(acceptors) from the communities in Arms A and B will be enrolled. Potential participants
will be selected trandom and approached by CHtiérsonnel, who will seek verbal

consent for followup by a research team. The lattell tien obtain the formal informed
consent focasecontrol studyparticipation. Recruitment will cease when 400 participants
have been enrolled in each of the two groups.

5.3.1.2Inclusion Criteria CaseControl Study 1

At least 18 years of age

Able and willing to provide informed consent

Resident in the cluster during the first round of testing

Visited by a CHiP team and offered testing during the first round of home
based testing

E R

5.3.1.3Exclusion Criteria CaseControl Study 1

1 Individuals belonging to thBopulation Cohorbr other caseontrol studies

71 Individuals known to be HINinfected after testing elsewhere

71 Individuals working onor living in the same household as a member of staff
working on, the HPTN 071 (PopART) trial

5.3.1.4Procedures and Activities

Administrative, Behavioral, and Regulatory Procedures
1 Obtain informed consent for enrollment
1 Complete questionnaire of soai@mographic, clinical, and behavioral
characteristics

Standardized questionnaires will encompass seadhealth seeking behavior, previous
HIV testing, as well as stigma and psyeuoxial questions. Cases and controls will also
have separate sections in the questionnaire, to explore reasons for not testing and
motivation to test, respectively. The startized surveys will be carried out bgse

control studyeamsafter the end of the first CHiIFomebased testing round within a
community, at the household or an alternative community location chosen by the
participant.

5.3.2 CaseControl Study 2- Uptake of Immediate Treatment in Arm A

A casecontrol studyof cases (whalo notstart ART withiné months ofbeing identified
as HIV-infected and referred for HIV care by CK)Rand controls (who start ART within
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6 monthsof referra) selected randomly fror IV -infectedindividuals from Arm A
communitieswill be undertaken to identifthe characteristics of those who do/do not
start ART within6 monthsand reasons for starting/not startiAg.timely treatment is the
linchpin of the POpART intervention, uadstanding the barriers to widscale uptake (if
any) will be crucial in understanding the trial findings

5.3.2.1Sampling/Recruitment of CaseControl Study 2Participants

Four hundred cases (noeceivers of ART withiré months after first receiving an HIV
positive test from a CHipr disclosing previoushgdiagnosed HIV infection to a CHiP

and being referred to HIV cgrand 400 randomly selected contrdf\( -infected

initiatorsof ART within this timeframe) from the comunities in Arm A will be enrolled.
Potential participants will be selected at random and approached by CHiP personnel, who
will seek verbal consent for followp by a research team. The latter will then obtain the
formal informed consent faCaseContrd Study 2participation. Recruitment will cease

when 400 participants have been enrolledanh ofthe two groups.

5.3.2.2Inclusion Criteria CaseControl Study 2

At least 18 years of age

Able and willing to provide informed consent

Resident in the cluster during the first round of testing

Tested HIVinfected in CHiIP homdased testing, or HNhfected and
disclosed that they were previously diagnosed asiHi&tted to CHiP team

=4 =4 -4 -

5.3.2.3Exclusion Criteria CaseControl Study 2

1 Individuals emolled in thePopulation Cohoror othercasecontrol studies

1 HIV-infected individuals already on ART before study commences

1 Individuals working onor living in the same household as a member of staff
working on, the HPTN 071 (PopART) trial

5.3.2.4Procedures aml Activities

Administrative, Behavioral, and Requlatory Procedures
M Obtain informed consent for enrollment

1 Complete questionnaire of sogil@mographic, clinical, process uptake and
behavioral factors

Standardized questionnaires will encompass sexual atith Iseeking behavior, as well as
stigma and psychsocial questions. Cases and controls will also have separate sections in
the questionnaire, depending on whetijethey did not attend the health center in the first
place (cases), ii) attended but diot initiate treatmentvithin 6 monthqcases), iii)

attended andhitiated treatment within 6 montlisontrols)to exploretheirreasons for not
starting ART within6 monthsor motivation tostarttimely treatment. The standardized
surveys will be carrig out bycasecontrol studyteams after the end ofeHirst CHiP
homebased testing round within a community, at the household or an alternative
community locéion chosen by the participant.
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5.3.3 CaseControl Study 3- Uptake of Testing in theSecondRound of Home-Based
TestingProvided by CHiP Teams in Arms A & B

A casecontrol studyof refusers (cases) and acceptors (controls) of Homsed HIV

testing by CHiPs in the second round of testing will be undertaken to identify the
characteristics afefusersacceters and reasons for refusalceptancat this stage.

Because regular fiesting of individuals who were HPdninfected when last tested is a
crucial step in the cascade of interventions in Arms A and B, the understanding of reasons
for not accepting CHE homebased testing in the second round is key for interpreting
uptake of subsequent steps of the interventions, and for identifying waysdasi@the

uptake of retesting.The CHiP teams will request permission from individuals declining

the intervenibn to be approached by the research team for potentidlrear into the
casecontrol studies.

5.3.3.1Sampling/Recruitment of CaseControl Study 3Participants

Four hundred cases (refusers of CHIiP testing) and 400 randomly selected controls
(acceptors) from # communities in Arms A and B will be enrolled. Potential participants
will be selected trandom and approached by CHti€&sonnel, who will seek verbal
consent for followup by a research team. The latter will then obtain the formal informed
consent focasecontrol study participation. Recruitment will cease when 400 participants
have leen enrolled in each of the two groups.

5.3.3.2Inclusion Criteria CaseControl Study3

At least 18 years of age

Able and willing to provide informed consent

Resident in theluster during the second round of testing

Visited by a CHiP team and offered testing during the second round of home
based testing

E R

5.3.3.3 Exclusion Criteria CaseControl Study3

1 Known HIV infected from CHIP data.
71 Individuals belonging to thBopulation Cohorbr other caseontrol studies

71 Individuals working onor living in the same household as a member of staff
working on, the HPTN 071 (PopART) trial

5.3.3.4Procedures and Activities

Administrative, Behavioral, and Requlatory Procedures
1 Obtain informed consent fanrollment
1 Complete questionnaire of sogi@mographic, clinical, process uptake and
behavioral factors

Standardized questionnaires will encompass sexual and health seeking behavior, previous
HIV testing, as well as stigma and psyedaxial questions. Ré primary analysis will
compare refusers and acceptors of testing at this stage. There will alsegvelgub
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analyses to considearticipantsvho: (i) accepted, tested and were found negative at the
first round,(ii) refused testing at the first roun@j) were absent at the baseline testing
round (away from home or newly moved into community). The standardized surveys will
be carried out bgasecontrol studyteams at the end of the second CHiP hdmased

testing roundi(e. 12 monthround) within a ommunity, at the household or an alternative
community location chosen by the participant.

5.4  Qualitative Studies

Qualitative studiesvill be conducted in both Zambia and South Africa by an experienced
social science team. The research will be conductedamphases. A first rapid phase
using participatory social research methods carried out in all communities will be
described and conducted in an ancillary protocol. A secoeddpth phase, with a
longitudinal component, related to the different arms efttial and core questions around
uptake and outcomeis described below.

The first phase will identify key features of each community (including social
organization and networks) and will involve community mapping of the history of ART,
local HIV prevenibn initiatives, HIV treatment and support services, and key stakeholders
(including other HIV research studies). This and initial work on community attitudes to
different prevention methods will help to inform the design and delivery of the trial
intervertions (including the design and content of information/sensitization messages and
instruments) and to enable effective stakeholdesrdmation in all communities. In
principle, the qualitative studies will work closely with the community engagement
process throughout the study.

In the second phase, the qualitative research will have three core components, namely:
gualitative research evaluating the acceptability of the intervention including, critically,
theacceptability and functioning of tHeHiPs andhe process of community engagement;
a qualitative longitudinal study of representative individuals nested within th€ fisst
Control study described above; and an ethnographic component. These are briefly
detailed below.

5.4.1 Evaluation of the Acceptability of the Intervention:

In Arms A and Bsocial scienceesearctwill be carried out at community level using a
mix of social research methods (including fieldworker structured diariekepth

interviews, focuggroup discussion, participatorgpid appraisal tools, participant
observation, structured observation) to assess over time popular understanding of HIV
testing and treatment and how communities actually respond ¢tonhigination
preventionintervention including linkage to carand tke innovation of immediate HIV
treatment. This research componeiit be carried out throughout the intervention period
at intervals linked to the intervention timelihe.g. at the outset, three months into the
intervention, a year into the interventiand towards the end of the intervention.
Comparative researchill alsobecarried out in Arm G evaluating community response
to HIV testing and treatment the absence dfial interventions. Followindull
implementation oprotocolversion 3.0socal science research will be conducted on the
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transition to immediate eligilibilityor ART in Arm B and C communities and the
continued response toistchange over time.

Building on the rapid formative research, qualitative insights will be collectad in

structured diary form throughout the intervention period from all communities using
resident fieldworkers who would dedicate a few days a month to document local response.
More in-depth work will also be carried out in communities of a certain typéheke
communitiesyoughly 100participantsjncluding key local stakeholdeyHIP teamsand
different age and gender groups from the communitijl be questioned about the
acceptability of the intervention, any problems experienced or foreseen,gestaa

solutions to these problems, and findings will be fed back into community engagement
and trial practice. Research on the process of community engagement and the application
of ethical guidelines will also be embedded within this component. tiaddhis
componentill include any urgent research on significant events at community level (e.qg.
significant rumors including Satanism accusations, community withdrawal, explicit
confrontation with faith healing or other alternative prevention optismhsch threaten the
continuation or practice of the trial and require qualitative investigation.

5.4.2 Qualitative Longitudinal Study in Arms A and B T sub-set of CaseControl
Study 1

A small number (roughly 12 in each selected community) of representalivalirals

from CaseControl Study will be enrolled and seen longitudinally over the intervention
period in selected communities across Arms A and B to explore and document the
longitudinal trajectory of individual behavior in relation to uptake of Histitey and
treatment, complementing the findings of tasecontrolstudies.

Individuals who have refused testing at baseline and individuals who have accepted
testing with different outcomes (tested Hininfected or HIVinfected) from different
gendes, age groups, and soalemographic backgrounds will be selected and approached
to participate in this longitudinal study. This cohort of individuals would be recruited
following their participation irCaseControl Study 1 with the first inrdepth interiew

taking place after th€aseControl Study survey, and subsequentdepth interviews

being held abne tothree month intervals until the end of the intervention period. This
research will document experiences over time and establish how thelewelro

continuum of experiences influence decision making processes related to uptake of HIV
testing and treatment services. Additional locator information will be collected and
separate informed consent obtained for the study for each visit.

A mix of methods will be used including sestructured interviews, observations and
respondent records of significant events pertaining to individual health and health seeking
behavior. Indepth interviews will be conducted by losalcial scienceesearclassistants
supervised by a social scientist.

As a result of changes to the protocoVvarsion3.0, and in addition to the above, a small
number of individuals in some Arm C communities representing different decisions
concerningHIV testing and treatmentf6llowing the shift to immediate eligibility to ART)
will also be recruited and followed to the end of the intervention period.
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5.4.3 Ethnography of the HIV landscape

This component aims to provide more contextual and comparative undergtahdow
communities are experiencing the rollit of UTT, including immediate HIV treatment.
Theinquiry will build on and extend current knowledge of the impact of ART on HIV
stigma, the londerm realities of ART in lowesource settings, the influenae

alternative prevention options, the role of welfare and food insecurity in shaping uptake of
ART, popular knowledge of ART, sexual risk disinhibition, alcohol and drug use, gender
based violence, HIV identity, the reproductive health of people livitig M1V, the
acceptability of and response to male circumcision, the influence of local systems, social
networks and community morale, and the role of different stakeholders. This
ethnographic research will use a mix of social research methaitls themost key

method being the continued presence of a social scientist in a community over a period of
3-6 months, mostly likely 48 months into the intervention period. It will be carried out

in two communities in each countand most of theniquiry will be carried out at

household level.

5.4.4 Graphical Summary of Qualitative Activities

A summary of the timing, flow and logic of the qualitative activities is provided in
Figure4.
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Formative Qualitative Researc

Figure 4- Qualitative Activities in HPTN 071

Acceptability of Interventions
(Arms A & B)

Indepth exploration of HIV tes|
Qualitative Enquiry and treat pathway
(Arms A & B)

Ethnography of Combination
Prevention

Some Arms A, B & C; some

Quantitative measures in limited to two Arms. To includg

Population Cohorsurveys and [ sexual risk behaviour, alcohol

casecontrol studies drug use, HIV stigma, structur
barriers

5.4.5 Integration of Data from CaseControl and Qualitative Components

The social science team will be involved in helping to develop the themes and questions
for the casecontrol studies. Within the casentrol studieshere is a qualitative

component that aimtoprovide a more detailed picture lafV testing and treatment
pathways for a small number of representative individuals. The lead gatestior the

case control studiesill work closely with a social scientist who will carry out the
qualitative cormponent as well as supporting the quantitative measures/data collection.
Broader ethnographic enquiry will also explore core themes (all related to secondary
outcomes).

55 Collection of Health Center-BasedData

In addition to the conduct of specific surveys described in previous sections, rmaltie
centerbased data in all study communities will be used to measweralksecondary
outcomes.To maximie the validity of this information, the research teanhwark with
thehealth centerto improve the collection and management of these routineaddtto
the extent possible, harmonize these processes across health centers

5.5.1 Tuberculosis CaseNotification

TB cases in the study communities are routinely diagd and treated at the sanealth
centersas those delivering HIV treatment and care. In all of the study communities, the
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TB notification process will be strengthened by the use of additional diagnostic tests and

enhanced monitoring of the TB case ragison system.Data from this system will be

compiled at regular intervals during the trial and used to measure the following outcomes:
1 Notification rate of bacteriologically confirmed pulmonary tuberculosis

1 Mortality rate of bacteriologically confirmealiimonary tuberculosis

These data will be collected for each time period, and will be classified according to HIV
status.

5.5.2 Intervention Effect on Health Center Workload

To address concerns that the intervention may substantially add to tHeazhséclnics,

data from clinic registers will be compiled at regular intervals to determine the total
numbers of outpatient and inpatient attendances. These data will be collected at regular
time intervals, and efforts will be made to broadly classify medicabnsa®r attendance.

5.5.3 Intervention Effect on Healthcare Costs

A multi-step procedure will be used to determine the impact of the intervention on
heal t hcare costs. First, data wil/ b-e col | e
report of the memdrs of thePopulation CohortData will be collected on use of

outpatient healthcare facilities (number of visits) and secondary and tertiary facilities

(number of visits, duration of visit if overnight). Direct costs of providing care to

individuals will also be evaluated, including travel costs and reimbursements by third

parties (e.g. private insurers). In additi®opulation Cohorpatient records held at the

healthcare facilities along with CHiPs data will be reviewed where available to obtain

detailad information on healthcare use across treatment &kfaswill use both participant

selfreport and clinic records in order to generate population level estimates of changes in

health care utilization, document care sought from providers where linkageotds is

not possible, and coll ect datfacilitplavelposts i ent s C
will be collected in all facilities in selected trial communities. Both-time capital costs

(e.g. investments in buildings) and recurrent costs ¢algries) will be collected. Lastly,

facility level costs will be apportioned to the visits reported by the cohort members by

applying average costs for typical use of healthcare facilities. For members with linked

patient records, we will calculate mgreecise cost estimates of health care use based on

actual treatments provided. This final analysis will be based on various assumptions,

which will be tested with sensitivity analysis.
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5.5.4 HIV DiseaseProgression andDeath

Aggregate data from the health center database for health center attendees on ART such as
WHO staging events (including opportunistic infections such as TB), hospitalizations

(where documented), CD4 cell counts, and death will be used to monitor efféas o
interventions on HIV disease progression and death.

5.5.5 ART Adherence and ART Toxicity

To assess the rates of ART adherence under different intervention conditions, aggregate
data will be collected from all health centers about missed faljpwisitsamong those

on ART and missed dispensations of ARV drugs. To assess rates of ART toxicity under
different intervention conditions, aggregate clinical data related to ART related side
effects, ART drug interruptions and treatment switches will also bectetl from each

health center.

5.5.6 Uptake of Intervention Components

Process measures of the uptake of key components of the intervention will be measured in
Arms A and B using data from the health centers on the rates of utilization of PMTCT
services and meckl male circumcision and the proportion of community members

initiating HIV care within three months of receiving an HIV diagnosis.

5.6  Proposed Additional Surveys

Three additional surveys have been proposed to support or enhance the research described
above. The three surveys have not been described in detail in the body of this protocol
because funding is not available for them at the current time. However, each is briefly
described below and described in detail in Appendices VIII, VI and X.

Population CossSectional SurvefAppendixVIIl)

Because participants in ti®pulation Cohorwill be followed longitudinally over 3

years, their interactions with the research staff could bias the data they provide for certain

outcome measures. TRepulationCrossSectional Surveyould be a snapshot

evaluation to provide unbiased data for comparison on many of the measures evaluated in
thePopulation Cohort Approximately 500 participants per cluster would be recruited

from randomlyselected homes for thisiwvey, to be conducted at the end of the second

year of the intervention. Procedures would include a questionnaire and blood sampling for
HIV testing and sample storage.
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5.7 Comparative Table of Study Activities across All Study Arms

Table 3- Study Activities across All Study Arms

Study Procedures/ Activity AmA | AmB | AmC

Strengthening the provision of HIV services in the community

Endeavour to ensure ART service delivery to at least

o X X X
guidelines
Endeavour to ensure PMTCT services to at lleastl guidelines X X X
Endeavour to ensure STI treatment to at Ikmstl guidelines X X X
Endeavour to ensure male circumcision services to atlteadt X X X
guidelines
Promotion of voluntary counsetirand testing at neHIV clinics X X1

and other venues

Opt-out providerinitiated counseling and testing X X X1t

Implementation of interventionsincluding deployment of CHiP,
teams to all houses in the community

Offering initial and recurrent HIV testing and counseling to all

household membeegyedl6 yeas or abovein Zambia/2 yearsor X X

abovein South Africaandyoungerchildrenwith parental consen

Linkageto-care for HI\finfected persons X X
Immediate eligibility for ART X X2 X2
Eligibility for ART based on local guidelines X? X?
Referral of willing HIV-uninfected men for circumcision X X

Referral of pregnant, HhNhfected women to PMTCT services ¢

. ; X X
immediate ART

Ongoing promotiorof ART adherence and HIV prevention

. : : X X
services during the study period
Enrollment and follow-up of Population Cohortby research
team
Informed consent X X X
Offer of HIV rapid test and counseling X X X
Complete survey to include soai@mographichealth, social, X X X
behavioral, and economic factors
Blood draw and laborato#lyased testing X X X

See Sections 5.1 and Appendix IA
Execution of aPopulation CrossSectional Survewt 36 months
(if funded)
Same procedures as for Population Cohbut without HSV2 X X X
testing
Conduct of qualitative studies
Informed consent X X X
Completion of qualitative data collection X X X
Conduct of CaseControl studies
Informed consent X X
Completion of behavioral questionnaire X X

"Wherethese are already provided locally as standard services.
2ART digibility according tdocal guidelinesprior to protocol version$8.0; immediate eligibilityafterfull
implementation oprotocol version 3.0.
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6.0 SAFETY MONITORING AN D SOCIAL HARM REPORT ING

6.1 Safety Monitoring

All drugs used in this study for the treatment of HIV have regulatory approval for this
purpose in both Zambia and South Africa and are widely used witkestablished safety
profiles. Community members receiving ART will be seen lgyrégular staff at the

health center for their care and will receive safety assessments according to local standard
of care. Data from these tests are not routinely entered into electronic medical records at
the health center. The research team therefdreot have access to, nor monitor or
reportadverse events/serious adverse ev@&ESSAES for community members on

ART. Instead, information about the impact of the different interventions on the health
and safety of community members on ART willdssessed through analysis of aggregate,
anonymous data from the health centers, and dataRapulation Cohorparticipants,
including measures of HIV disease progression and degffreporteddrug adherence,

ART toxicity, and, if funded, viral suppseion, drug resistance, and community viral load.

6.2  Social Harm Reporting

The HPTN defines social harms as any untoward social occurrences that happen to a
participant as a result of their participation in the study,with examples including loss

of employmeh harassment by neighbors, shunned by family, rejection by partner, etc.
Because this study is a commurigndomized trial of a mulfiaceted intervention, the
majority of people in the community affected by the implementation of the study will not
be marticipantsn the evaluation surveyand so the definition of social harm for this study
will be expanded to also inclu@ay untoward social occurrences that happen to a
community, or groups or individuals within a community, as a result of

implementation of the study intervention Social harms will be monitored throughout
the study.

It is important to note that the number of people who live in the communities involved in
this study is very large and the number of social hanmeslated to the study t@rvention

or study participatiorthat will occur during the trial period expectedo be very high

due to social, economic and cultural factors unrelated to the. sitddrefore it will be
important that study sta#fre well trainedo report only thos social harms that they deem
to bedirectlyrelated to the intervention, or particifma in the research program.

6.2.1 Participants in the Population Cohort

ThePopulation Cohoris intended to provide study data representative of the populations
from whichit is drawn, and this will apply for social harms monitoring as well.

Information on social harms egpenced by cohort participantgither because of the
deployment of the imrvention in their community or because of their individual
participation asesearch subjects in the cohowill be actively solicited from paicipants

at follow-up visitsand captured in the study database. When a cohort participant reports a
social larm, every effort will be made by the study staff to provide appropriate counseling
to the participants, and/or referral to appropriate resources, as needed.
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6.2.2 Community at Large

Monitoring of social harms in the community will be accomplished usavgral

approaches. In each household during their annual testing visit, CHiPs will inquire about
any social harms due to the implementation of the intervention in their community, and
will document qualifying harms in tretudydatabase. Because study staffkvo

intimately among, and are often from, the randomized communities, they may become
aware on a passive basis of social harms that are occurring within the community. Staff
will report these harms as wellhe study team will include discussion of sotiatms as

one of the topics regularly covered in work with the community liaison board in each
community, and will report on any harms reported in thoseingsetFinally, the

qualitative research to be conducted includes exploration of social harms in the
community.

6.2.3 Social Harm Monitoring

The study management team will review the social harms reports on a quarterly basis, or
sooner, if a concerning trend or event is identified. If the management team judges an
individual social harm, or a trend in sodmrms, to be serious or unexpected, they will

work together with appropriate bodies-ountry investigator, community liaison board,
sponsor, IRB, etc.) to determine if a response is indicated, and if so, what it should be.
The nature and frequency i@ported social harms will be reviewed by the HPTN Study
Monitoring Committee (SMC). Investigators of record will report serious or unexpected
social harms to the responsiliRB/EC at least annually, or according to their individual
requirements. The sly team notes that although most of the activities for detecting social
harms listed above will be conducted equally in all three arms of the study, CHiPs will
only be deployed in Arms A and B. Therefore a greater number of reported social harms
may be sen in these arms, relative to Arm C, due to differential ascertainment, rather than
differential incidence of harms, a possibility that will be considered when reviewing trends
in social harms.

7.0 STATISTICAL CONSIDER ATIONS AND DATA ANAL YSIS

7.1 Sample Size

The trial has been powered to detect intervention impact on the primary endpoint, and on
key secondary endpoints, as detailed below. All sample size calculations have been carried
out using methods for matchellisterrandomizedrials.

7.1.1 Mathematical Modeling and Sample Size Calculations

The development of the interventions has been guided by the results of mathematical
modeling. Early work on the intervention was based on the papers by Granich et al.
Subsequently, the modeling team at Imperial Collegeldpgd a model fitted to current
UNAIDS prevalence data from Zambia and South Africa and used it to predict the impact
of the proposed packages of interventions relative to the standare @froafFigure b
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Figure 5- Mathematical model of the epidemic and of the POpART interventions
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A model was developedo aid development of the trial protocol, and more specifically to develop targets for the
process variables (coverage, contamination, etc.), and to provide scenariopfoweénealculations. The model is a

conventional HIV epidemic model, and has been validated by a recent systematic model comparison exercise (Eaton

et al, submitted). The model is calibrated to couspgcific UNAIDS data on adult HIV prevalence (greeedimA
andB). Prevalence in the 24 ZAMSTAR communities in 2010 is shown by the green circles, and the predicted
incidence curves are shown as red lii2andD, starting from 2012, the PopART intervention package is
implemented; the packages are implemented imsixnt hl y cycl es, whi
pattern in incidence. The Just-target scenarios are based on the optimistic sce(¥% annual coverage, 95%
treatment efficacy, 5% contamination, 50% uptake of male circumcision, 10% annual drop oubahdyior
change)E, predicted sources of infection for incident cases for Arm A in Zambial- asdE for Arm B.
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Briefly, the nodel assumes three sexual activity classes, and the proportions in each class,
the assortativity in sexual mixing, rates of partner acquisition and HIV transmissibility are
fitted to the prevalence data in each country. The model assumes that male siccumci
reduces HIV acquisition by 60%, with rates of male circumcision based on datéhio

study communities (Table Section 4. ART roll-out is assumed to commence in 2004

with coverage amongst those with CD4<200 and CD4<350 matclZéeMSTAR

data[102 The model includes variable infectivity by stage of infection, matched to data
from the Rakai stud{68, 103 To allow for contamination, we assumed that 5% of sexual
contacts ocur with partners from outside the study community. The fit of the model to the
HIV prevalence data isonsideredo be good.

The model fits assume that interventions commen@®9i® and that during each annual
round of testing in Arms A and B, the intention is delivered over a period of 26 weeks.
Figure5 shows projected HIV incidence over time for Arms A and B compared with the
control arm for the optimistic target scenario. Table 4 shows the assumptions made for the
central and optimistic targetcenarios and the projected impact on cumulative HIV
incidence overhreeyears,over the first two yearsnd also in each year separately, for
Arms A and B compared with Arm C. The projections indicate that an impact is expected
over tireeyears of 5-65% in Arm A and ®-30% in Arm B. Impact is substantially higher

in Years 2 and 3as expectedAs a sensitivity analysis, assuming folit takes 12 rather
than 6 months, projected impact over three years-8080 for Arm A and 2680% for Arm

B (Table 5).

Table 4- Parameter values assumed for the model of the impact of the intervention for
central and optimistic target scenarios, and projected impact on HIV incidence in
Arms A and B compared with Arm C, assuming intervention rolkout over a 6month

time period
Parameter Central Target  Optimistic Target
Annual coverage of test and treat campaign 70% 75%
Treatment failure & drogut rate, per year 10% 10%
Effectiveness of ART in blocking transmission 90% 95%
Take up of maleircumcision when offered 50% 50%
ArmA  ArmB Arm A Arm B
Impact on cumulative incidence (3 years) 61% 25% 63% 27%
© Impact on cumulative incidence (2 first years) 58% 24% 61% 25%
E Impact on HIV incidence during Year 1 51% 20% 54% 21%
<
N Impact on HIV incidence during Year 2 65% 27% 67% 28%
Impact on HIV incidence during Year 3 67% 2% 68% 30%
Impact on cumulative incidence (3 years) 62% 26% 64% 27%
«
L2 Impact on cumulative incidence (2 first years) 5% 25% 61% 26%
f:: Impact on HIV incidence during Year 1 52% 22% 55% 23%
Ug) Impact on HIV incidence during Year 2 65% 28% 67% 2%
Impact on HIV incidence during Year 3 68% 29% 69% 30%
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Table 5- Parameter values assumed for the model of the impaof the intervention for
central and optimistic target scenarios, and projected impact on HIV incidence in
Arms A and B compared with Arm C, assuming intervention rollout over a 12month

time period
Parameter Central Target Optimistic Target
Annualcoverage of test and treat campaign 70% 75%
Treatment failure & dropout rate, per year 10% 10%
Effectiveness of ART in blocking transmission 90% 95%
Take up of male circumcision when offered 50% 50%
ArmA ArmB Arm A Arm B
Impact oncumulative incidence (3 years) 58% 24% 60% 25%
© Impact on cumulative incidence (2 first years) 53% 21% 56% 22%
'g Impact on HIV incidence during Year 1 42% 16% 45% 17%
@
N Impact on HIV incidence during Year 2 64% 27% 66% 28%
Impact on HIV incidence during Year 3 68% 2% 6% 31%
Impact on cumulative incidence (3 years) 5% 25% 61% 26%
1]
L2 Impact on cumulative incidence (2 first years) 54% 23% 57% 24%
E Impact on HIV incidence during Year 1 44% 18% 47% 1%
é Impact on HIV incidence during Year 2 64% 27% 67% 2%
Impact on HIV incidence during Year 3 68% 30% 70% 31%

The targets appear achievable based on published evaluations of interventions in Africa.
Because there is most uncertainty in the effects on behavior change, the model
conservatively assumed no effect on behavior when deriving these t&rgeess

indicators will be monitored as described in Secti@ri3 (6)and 710, and used to

modify and adapt the intervention as necessary.

7.1.2 Primary Endpoint - HIV IncidenceOver 36 Months

The incidence of HIV infection among initially H\MninfectedPopulation Cohort

members will be measured during the follap period 036 months. Based on national
estimates of HIV incidence and on HIV prevalence in the chosen study areas, it is
expected that HIV incidence in the control arm will be in the rang&.5/A00py. Witha
matched study design, and based on the betaemunity variation in HIV prevalence
observed in the 2010 survey of several thousand adults in each of the trial communities,
and the betweenommunity variation in HIV incidence among adults living in the
households of TB cases during 268®&L0, it is expected that the betwesymmunity
coefficient of variation will be in the range 0-:0520.Sevencommunities were chosen per
study arm and Ropulation Cohorbf 2,500 adults per community to attain adequate
power to detect a differenceimcidencebetween Arms A an@ (reflecting thefull

impact of the intervention), as well as the difference in intervention effect between Arms
A and B (reflecting thedditional effect of immediate HIV treatment comparethwi
currentlocal guidelines Based on mathematical modeling, the anticipated effect of Arms
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A and B is to reduce cumulative HIV incidence ovenr@éyear period by 5-65% and
20-30% respectivgl, compared with Arm C (Figur®), with a difference in impz

between Arms A and B of about-3%% A standard formula for clusteandomized trials
was usedor the comparison of incidence rates over 36 months, with matched triplets as
the trial desig[iL04.

Table 6shows that the study will be very well powered to detect an eff&3%6for larger
in Arm A comparedvith Arm C, and moderately well powered to detect an effeco@f 3
under favorable assumptioor thedirectcomparison of Arms A and B, Table 7 shows
that the study will be well powered detecta difference between effects of 60% and
30%, 55% and 25%, and 50% and 20%bles6 and7 allow for a baseline HIV
prevaknce of 15% and assume losses to follgnof 20% over two yearand 25% over
three years
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Table 6- Power for comparison of HIV incidence in Arm A or B with Arm C, with 7
communities per arm and Population Cohort of 2500 adultper community (assuming
that on average 2125 (85%) will be HIVuninfected at baseline and that loss to follow
up will be 20% after 2 years and 25% after 3 yearsWwith 5206 persoryears per
community over 36 months (assuming 1912 perseyears 612 months; 700 person
years 1224 months; 1594 persotyears 2436 months)

HIV incidenceg Betweencluster| Effectiveness (% Power (%
rate/ 100py coefficient of
(control arm) variation (k)
1.0 0.15 25% 57%
1.0 0.15 30% 74%
1.0 0.15 35% 87%
1.0 0.15 40% 95%
1.0 0.15 45% 99%
1.0 0.15 50% 100%
1.0 0.15 55% 100%
1.0 0.15 60% 100%
1.0 0.15 65% 100%
1.0 0.20 25% 44%
1.0 0.20 30% 60%
1.0 0.20 35% 75%
1.0 0.20 40% 87%
1.0 0.20 45% 94%
1.0 0.20 50% 98%
1.0 0.20 55% 99%
1.0 0.20 60% 100%
1.0 0.20 65% 100%
1.5 0.15 25% 64%
1.5 0.15 30% 81%
1.5 0.15 35% 92%
1.5 0.15 40% 98%
15 0.15 45% 100%
15 0.15 50% 100%
15 0.15 55% 100%
15 0.15 60% 100%
15 0.15 65% 100%
15 0.20 25% 48%
15 0.20 30% 65%
15 0.20 35% 80%
15 0.20 40% 91%
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1.5 0.20 45% 96%
1.5 0.20 50% 99%
15 0.20 55% 100%
15 0.20 60% 100%
15 0.20 65% 100%

Table 7- Power for comparison of HIV incidence between Arms A and B, with 7
communities per arm and Population Cohort of 2500 adults pecommunity (assuming
that on average 2125 (85%) will be HIVuninfected at baseline and that loss to follow
up will be 20% after 2 years and 25% after 3 years)

HIV incidencg Betweencluster | Effectiveness (% Effectiveness (% Power (%)
rate/ 100py coefficient of Arm A Arm B
(control arm) variation (k)
1.0 0.15 50% 20% 89%
1.0 0.15 50% 25% 78%
1.0 0.15 55% 25% 92%
1.0 0.15 55% 30% 82%
1.0 0.15 60% 25% 98%
1.0 0.15 60% 30% 94%
1.0 0.15 65% 25% 99%
1.0 0.15 65% 30% 99%
1.0 0.20 50% 20% 78%
1.0 0.20 50% 25% 65%
1.0 0.20 55% 25% 83%
1.0 0.20 55% 30% 71%
1.0 0.20 60% 25% 93%
1.0 0.20 60% 30% 87%
1.0 0.20 65% 25% 98%
1.0 0.20 65% 30% 96%
15 0.15 50% 20% 94%
15 0.15 50% 25% 86%
15 0.15 55% 25% 96%
15 0.15 55% 30% 90%
15 0.15 60% 25% 99%
15 0.15 60% 30% 98%
105 0.2015 65% 25% 9%
105 0.2015 65% 30% 9%
15 0.20 50% 20% 84%
15 0.20 50% 25% 72%
15 0.20 55% 25% 88%
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1.5 0.20 55% 30% 78%
15 0.20 60% 25% 96%
1.5 0.20 60% 30% 92%
1.05 0.20 65% 25% 9%
1.05 0.20 65% 30% 98%

While the study is adequately powered to answer the primary research quektdsmat
been poweretb undertake any stratified analysisdpuntry or to assess difference in
impact between countries

7.1.3 Secondary Endpoints

Note: Tables showing the calculations for secondary endpoints are provided in
AppendixVII.

(1) HIV I ncidenceDuring Months 1224, and Months 2436 from Start of
I ntervention

Assuming baseline HIV prevalence of 15% and loss to felipvof around 20% by the
endof Year 2and 25% by the end of YeaytBis incidence estimate will be based on a
sample size of approximately 1700 pers@ars per community Year 2 and 1594
personyears per community in Year 3

Our model projections show that under the optimsstenario the impact on HIV
incidence during Year 2 will be 70% and-38% in Arms A and B respectively, and for
the central target it will be 60% and-38% respectivelywith a difference in impact
between Arms A and B of about 35%or a comparison of Am A with Arm C, study
power is % or higher with the central target of a 60% reduction, with k up to 0.20 and
HIV incidence in Arm C of at least 1 per 100 persears. For a comparison of Arm B
with Arm C, study power isIBb with the optimistic target at 35% reduction, k=0.15 and
HIV incidence in Arm C of 1.5 per 100 persgears, but lower than this for the central
target, and/or higher k, and/or lower HIV incidence in ArniF@. comparison of Arms A
and B, we will have moderate power (around 70% omenfor the central target and 1%
HIV incidence, and good power&8%) for all other conditions.

Our model projections show that under the optimistic scenario the tirop&tV

incidence during Year 3 will be approximately 75% &8b&o in Arms A and B
regectively, and fothe central target it will be 630% and30% respectivelywith a
difference in impact between Arms A and B of about 36&6 a comparison of Arm A
with Arm C, study power is@% or highemwith the central target of a 85reduction, with
k up to 0.20 and HIV incidence in Arm C of at least 1 per 100 persars. For a
comparison of Am B with Arm C, study power is 88 with the optimistic target of a 35%
reduction, k=0.15 and HIV incidence in Arm C of 1.5 per 100 peysams, but lower

than this for the central target, and/or higher k, and/or lower HIV incidence in ARuarC.
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comparison of Arra A and B, we will have good power for the central target of @&
vs 30% (74%07% power depending on assumptions).

(2) Community Viral Load 12, 24,and 36 M onths after the Start of I ntervention
(Subject to Funding)

In thePopulationCohortat 24 monthsyiral load will be measured in all HNAfected
individuals (irrespective of seroconversion date), estimated to be approximately 300 in
each communitysubject to fundingor HIV viral load testing).

Assuming that the mean of lagviral load) is 4in Arm C, that k=0.15 and the standard
deviationof viral load within communities is 0.9 on the logcale, there is®6 power to
show a reduction of 1 ilmgio viral load in each of the other two trial arms. Alternatively,
comparisons between arms can be made on the basis of what proportioniofddted
individuals have undetectable viral load. Assuming these proportions are 20% in Arm C,
40% in Arm B, ad 60% in Arm A, tle study is well powered to show a difference
between Arms A and B, and very well powered to show a difference between Arms A or
B and Arm C.

At 12 and 36 months, viral load will be measuredpproximately75 HIV-infected

individuals n each community (subject to funding for HIV viral load testing). Assuming
20% with undetectable viral load in Arm C, 40% in Arm B, and 60% in Arm A, and
k=0.20, there is 77% power to show a difference between Arms A and B and 97% power
to show a differere between Arm B and Arm C.

(3) HSV-2 IncidenceOver 36 Months

This will be measured in tHeopulation CohortAssuming that baseline HS¥/
prevalence is approximately 70% and twa24 months the loss to followp is 20% and
by 36monthsit is 25%, the estimate of intervention effect on H&\ncidence will be
based on 837 personyears per community. If HS¥ incidence in Arm C is
approximately 5 per 100 persgears, there i590%power to detect an increase t& 7
per 100 persofyears or a reduictn to 30 per 100 persowears if k = 0.15, an80-90%
power to detect such effects if k = 0.20.

(4) Retention in HIV Care, and Viral Load Suppression and Drug Resistance Among
HIV -Infected Individuals Who Are Taking ART

These outcomewill be measured i1V -positive participants in theopulation Cohort

® Retention in care at 12 monta#er registering for HIV care

This will be measured in HApositive participants who present for HIV care for
the first time after the start of the intervention period, ssmmated 198 per
community in Arms A and B, and 99 per community in ArnFEst, assuming

that retention in care at 12 months is 85% in Arm C, and that k=0.2, tt85%is
power to show a reduction to 75%, arib% power to show an increase t&%,

in each of Arms A and B. Second, assuming that retention in care is 90% in Arm
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C, there i96% power to show a reduction t0% in each of Arms A and B, and
7% power to show an increase to 95%. Third, assuming retention in Arm C is
80%, there i§1% power to show aeduction to 70%n each of Arms A and B,
and94%power to show mincrease to @%o.

(i) Viral load suppression, and drug resistameeasured among HPgositive
members of th@opulation Cohorait 24 monthgsubject to funding)

Sample size caldations assume thaty the time of the 2#nonth followup in the
Population Cohortand among individuals who registered for HIV care for the
first time after the start of the intervention peri6@% of patients wilhavestared
ART in Arm C, 50% inArm B andB0%in Arm A; and that 80% of patients will
participate in théopulation Cohorsurvey at 24 monthd his gives sample sizes
in each community of41, 88 and59 patients who start ART anlill be available
for viral load and drug resistance measugatin Arms A, B, and C respectively.

Assuming 10% are not virally suppressed in Arm C, the®d ¥ power to show
an increase t80% in Arm A and63% power to show a reduction to 5%. The
corresponding figures for a comparison with Arm B &6% and60%.

The percentage of patients with acquired drug resistance will be a subset of those
who are not virally suppressed, but the range of scenarios considered above
includes plausible \laes for this endpoint as well.

(5) CaseControl Studies

Three Casé€ontrolstudieswill be conducteds follows:

(1) Uptake of CHiPFhomebased HIV testing during Round 1 of intervention in Arms
A and B, with cases selected at random from individuals who did not accept
testing, and controls selected at random from individuals who accepted testing;

(i) Acceptance of immediate ART in Arm Among individuals who were first
diagnosed, or selleported, as HiMnfected as part of CHiP hontmsed testing in
Round 1 of intervention and who were not already on ART. Controls are selected
from among individuals who started ART witfBrmonths ofbeing identified as
HIV -infected and referred for HIV care by CHjR&d cases from among
individuals who did not;

(i)  Uptake of CHiPFhomebased HIV testing during Round 2 of intervention in Arms
A and B, excluding individuals who were diagnosed as-ilécted n Round 1,
and also individuals who seléported they were HNhfected in Round 1 or
Round 2.

Calculations assume 400 cases and 400 controls, for each of the threentedestudies,
assuming an unmatched design. Cases are individuals who refusestiig, retesting
for HIV, or immediate ART for studies ([B) respectively; controls are individuals who
accept testing, reesting for HIV and immediate ART for studies«B) respectively.
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Assuming that the percentage of controls exposed to aydartrisk factor is 10%, 15%,

or 20%, and that the odds ratio comparing exposed with unexposed individuals is 1.75, the
corresponding study power to show an effect of the risk factor is 71%, 85%, and 91%
respectively. With an odds ratio of 2, the corresping figures for study power are 90%,

97%, and 99% respectively. When the proportion of controls exposed to a particular risk
factor is 15% or more, the sample size is sufficient for stratified analyses, such as separate
analyses by country or by gendeor example, with 200 cases and controls for women,

and an odds ratio of 2, then if 15% and 20% of controls respectively are exposed to the
risk factor, study power is 75% and 83% respectively.

Table 8- Casecontrol studies of (1)uptake of HIV testing (2) uptake of retesting for
HIV and (3) uptake of immediate ART among HIV-positive individuals

Percentage of Odds ratio for refusing Power (%)
controls with a | testing/re-testing/immediate
risk factor ART, comparing individuals

with a risk f&tor characteristic
to those without

10% 1.75 71%
15% 1.75 85%
20% 1.75 91%
10% 2.0 90%
15% 2.0 97%
20% 2.0 99%

(6) ProcessMeasuresi Uptake of HIV Testing, ART and Male Circumcision
(a) CHiP Datai Arms A and B
0) HIV testing uptake

With anaverage community adult population of 25000, and acceptance of
homebased HIV testing in the range-B0% in each round of testing, in each
community the 95% confidence interval for testing uptake will b&-2%0 of
the point estimate.

(i) Screening for ART lggibility, and uptake of ART, among HNhfected
individuals

If it is assumed that 80% of individuals accept CHIiP hdrased HIV testing

in the first round of testing, that 15% are Hiifected, and that 25% of HFV
infected individuals are already takiAdRT, approximately 2250 AR‘haive

HIV -infected individuals will be identified through horbased testing in each
community. With uptake of immediate ART in Arm A, and screening for ART
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eligibility in Arm B, in the range 3@0%, in each community the 95%
confidence interval for screening/uptake will be2#6 of the point estimate.

(i)  Male circumcision

With an average community adult male population of 12500, there will be
approximately 10625 HIMininfected men in each community. In the 2010
ZAMSTAR TB/HIV prevalence survey, in the Western Cape trial communities
77% of men aged 18 or above reported that they were circumcised, and in the
Zambian trial communities 13%. So if uptake of CHiP hdyased HIV testing

in the first round of testing is 80%, an averag&b5 HIV-uninfected men

will be eligible for medical male circumcision in each Western Cape trial
community, and 7395 in each Zambian trial community. If 50% of these men
are circumcised during the first year of trial intervention, the 95% confidence
interval for the percentage who are circumcised will b2%/of the point
estimate in Western Cape communities and%/of the point stimate in

Zambian communities.

(b) Arms A, B, and C1 Population CrossSectional Survey at 24 M onths
As noted above, fundinigas not been obtained to includBa@pulation Cross
Sectional Survegs part of the studyif funded, the survey would provide
additionaluseful data foall of theprocess measuréescribed above for the
Population Cohort Theanalysis plan for thisurveyis described in Appendix
VII.

7.2 Random Assignment / Study Arm Assignment

Random assignment to study arms will take place at the cluster level. First,diisters

will be matched into triplets based on best available estimates of HIV prevalence in the
general adult population of these clustarsd taking into consideration geographic
proximity of the sites to one anothdihis will be done separately im@h country

(stratified randomization), with matched triplets in Zambia and 3 matched triplets in
South Africa. The matched design will be used with the aim of minimizing the between
community variance in baseline HIV incidence, which is assumed tortmated with
baseline HIV prevalence.

After dividing the 2 clusters into/ matched triplets, allocation to the three study arms

will be carried out using a process of restricted randomization. This procedure will be used
to ensure overall balance acsatudy arms on cluster size, current ART uptake and HIV
prevalence. There are (35 279,936possible ways of allocating the clusters to the three
study arms within matched triplets. These allocations will be evaluated against balance
criteria to deternme a restricted list of allocations that achieve adequate balance on the
three variables defined above. The final allocation will be selected randomly from this
restricted list of balanced allocations.
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7.3 Statistical Analysis

The primary analysis will be bas®n a comparison of the incidence of HIV infection
during the followup period of3years between Arms A and C, Arms B and C, and Arms A
and B. This will be carried out using appropriate analytical methods for eluster
randomized trials.

Because the numbef clusters per arm is small, we will use methods based on Student's t
test, which have been shown to be highly robust for small numbers of clusters especially
when sample sizes are similar in all clusters as in this study. We will compute the
incidence 6HIV infection in each cluster, weighted to take account of the sampling
design which involves random selection of one adult from each household irrespective of
household size. To test the null hypothesis of no impact, the pagstivtill be applied to
these summary measur@agatched pairs for each comparison), vé@tt. The

effectiveness of the intervention is defined as follows:

Protective effectiveness = 1 RR

where the rate rati(RR) is the ratio of incidence rates in the two study arms under
comparison. This will be estimated by taking the geometric mean of the RR observed in
each ofthe matched pairs, and a 95% confidence intemihbe obtained using a normal
approximation.

Evidence for intervention effect will also be assessed usig-parametric permutation

test, based on the list of all possible allocations of trial arms to commuhéiemet the
restricted randomation criteria. For each of these possible allocations, and including the
allocation that was randomly selected, d®rice rate ratios for intervention effect
(comparing Arm A and Arm B, Arm B and Arm C, and Arm A and ACynwill be

calculated as above. The number of allocations (n) for which the incidence rate ratio is as
extremeasor more extreme (further away fromthpan the value observed in the trial will

be counted, and astded pvalue calculated as n divided by the total number of possible
allocations.

A description ohow the analysis will control fanigrationcontamination among the
communities in thelifferent treatment armsill be given in theStatisticalAnalysisPlan
along with methods usdd analyze the secondary outcomes.

Following thefull implementaibn of changes to the protocol in version 3.0 such that Arm

B communities will in future recee the full UTT intervention as in Arm A, is

envisaged thalata on the primary outcome of HIV incidence will continue to be analysed

in the three separate study arms, with separate comparisons between Arms A and C, Arms
B and C, and Arms A and B. Effiscon incidence will be analysed over the full three

years of followup of the PC, and also in each individual year of foHogv The results of

these analyses, together with information on the timing of changes to the criteria for ART
initiation in Arms Band C, will be used in combination with mathematical model outputs

to derive information on the effects of UTT under different conditions of ART delivery.

Full details of these analyses will be given in the Statisioalysis Plan.
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7.4 Interim Evaluation

As stated in Section 2.4, interim evaluation will take place during the first two years of
intervention to determine whether to continue with the 36 month faljpwf the
Population Cohorteaind the fourth year of intervention.

Because decisions on deliyasf the intervention need to be taken at least 12 months in
advance, to enable sufficient time for planning in the context of the annual PEPFAR
funding cycle, the main evaluatiomexpected tbe conducteth 2016 when the second
round of intervention ahthe 12 month followp of thePopulation Cohorshould be
complete or close to completion (Figure 2).

The main criteria for evaluation will be:

1 Observed HIV incidence in the control arm during the first 12 months of faljow
1 Measures of uptake andwerage of the intervention during the first two rounds of
intervention

The evaluation will be carried out by the DSMB and detailed criteria for the evaluation
will be agreed with the DSMB before the start of the trial.

7.4.1 HIV | ncidence

Sample size calcufi@ns for the trial were based on an assumed HIV incidence of between
1.0 and 1.5 per 100 persgaars in both Zambia and South Africa. While this assumption
is consistent with epidemiological data from the study populations, there remains
uncertainty abatthe current and future level of HIV incidence in the 21 study
communities. The study may be ung@wered if incidence is substantially below 1.0 per
100 persoryears.

Data on estimated HIV incidence in the control arm (Arm C) based on the 12 month
follow-up of thePopulation Cohortvill be presented to the DSMB. These data will be
prepared by a statistician independent of the study team so that they are not inadvertently
unblinded to data on the effect size after 12 months. The DSMB will evaluate the
implications of this incidence estimate on study power and will consider whether any
change in the duration of the study would be approphiite that results from the 12

month surveynaynot be available for a considerable time after sample caledi

completed. This ibecause of the very large sample size of the PC, the need to perform
HIV testing both ircountry and at thelPTN LC, andthe need to complete QA testing
including confirmation of HIV seroconversipprior to dataandysis.

Review of emated effect size (by comparing HIV incidence between study arms) would
be of limited value after 12 months of follewp. If the effect is small, this would be
consistent with a projected impact that increases steeply over time. If it is large, there
would remain a need to measure the loAgem effects of the intervention including the
occurrence of adverse effects.
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7.4.2 Uptake of Intervention

Data on the uptake and coverage of the intervention components during the first two years
of intervention deliveryvill be collated and presented to thata Safety Monitoring

Board (DSMB) These uptake statistics will be used to populate the mathematical model
(Section 7.5) in order to obtain estimates of the projected effect of the interventions in
Arms A and B relave to Arm C by time since the start of intervention-alt. These

projected estimates together with the HIV incidence estimates from the control arm will be
used to obtain power estimates to guide a recommendation on the duration cifaollow

The mainpurpose of the interim evaluation is to assess indicators of futility, suggesting
that the trial is unlikely to achieve its aims even if intervention and fellpware

continued. Conversely, if the evaluation suggests a substantial effect of intervention,
follow-up for at least three years is likely to be needed to adequately evaluate potential
adverse effects of the intervention.

7.5  Mathematical Modeling

The compartmental model used for this protocol will be updagalarlyas the trial
progresses to alwinvestigators, stakeholders and betaSafety andMonitoringBoard

to assess revised projections. Revisions to the model will include data from the baseline
survey of thegpopulation cohort (PC0) on baseline characteristics, especially prevalence
and ART uptake, and data from the CHIPS on testing and ART uptake.

Concurrently, amore sophisticated individudélased stochastic model of HIV
transmission will be developed during the project and fitted to data from the trial, routine
data and published sa#s to address four main objectives:

1 To help interpret the results of the trial: Process data showing the extent of uptake of
the intervention compared with similar data from the control arm will be used to
obtain model projections of expected impact untlese conditions. By examining
projected impact under the conditions prevailing in Zambia and South Africa, and in
different trial communities, we will be able to examine whether the level of impact and
variations in impact are in accordance with exgemta.

1 To project longeterm impact: Modeling shows that the full impacts of UTT as well
as male circumcision are not seen for several years. Impact measureBdeang of
intervention may therefore underestimate the {targh impact of the prograrModels
fitted to the impact seen during the figsyears will be used to project the likely
impact over longer time periods.

1 To explore likely impact in different settings: If the trial demonstrates impact, it is
likely that similar interventions will benplemented in a wide range of settings. The
model will be used to explore how impact would be expected to vary depending on
epidemiological, demographic and other characteristics of populations, and thus to
project likely impact in a range of settings.
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1 To explore the likely impact of alternative intervention packages: Our study design
will provide empirical data on the impact of the specific packages of preventive
interventions incorporated in the POpART program. However, the model can be used
to explorethe effect of adding or removing components. For example, we can project
the impact of an intervention in which male circumcision is not promoted, or where
the threshold for starting ART is set at different levels.

Like all HIV models, the model will beverparameterized compared to the amount of
data available. The model will thus be fitted to baseline and fallpwata using Bayesian
Monte Carlo integration methods. Priors for parameters will be determined by literature
review, and a body of informgekrsons not including the modelers working on this study
will pick the prior distributions of parameters so as to avoid bias. Comparison of priors
with posteriors will be used to inform the extent to which the trial has improved our
estimates of the likelgfficacy of the different components of the intervention, and of
other epidemiologically relevant parameters.

We acknowledge the importance of ffrevention cascad@ achieving populatiotevel
impact. Specifically, achieving high levelsugtakeandeffectiveness requires guiding
individuals through a cascade of individual steps, starting from an initial test, through
linkage to care, CD4 testing, circumcision, counseling, and ultimately antiretroviral
treatment and adherence counseforgHIV -infectedand eligible individualsThe

contribution of different levels in the cascade, as well as their contribution to intervention
cost, will be explored in our modeling and ceffectiveness work. Our prior hypothesis
based on preliminary modeling is thedtake of testing and prompt initiation of treatment
will be critical.

7.6  Outcomes for Secondary Objectives

Multiple secondary objectives for this study are listed in Sectian Bhe majority of

these objectives are to measure the effect of the intervestigarious outcomes using
standard quantitative analyses; the outcome measures for these secondary objectives are
listed below and will be measured in all study arms unless otherwise noted. Those
secondary objectives that are considered process measutes, require a different sort

of analysis, are described in separate sections below.

1 HIV incidence over the firssecondand thirdyears of followup

o HIV diagnosis at 12 month&4 months, and 36nonths among those who
wereHIV -uninfected aenroliment in thePopulation Cohort

1 Community viral loadsubject to funding)

o Viral load in HIV-infectedmembers of th€opulation Cohort
(approximately75 per clusterrandomlyselectedlatenrollment 12
months and 36 months

o Viral load in HIV-infected memberof thePopulation Cohort(all,
estimatedo be300 per clustgrat 24 months

1 ART adherence and viral suppress{sabject to funding
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o HIV viral load at24 monthsin HIV -infectedmembers of th@opulation
Cohortwhoinitiated HIV care and ART afterommencement of the
PopART interventionn the communitygubject to fundinyg

o HIV viral loads of health center attendees vititiated HIV care and ART
aftercommencement of the PopARdtervention in the community, drawn
from routinely-collected data at hehltenters (if available at a given health
center)

0 Selfreported adherence to ART HIV infected members of the
Population Cohortwvhoinitiated HIV care and ART after commenocent
of the PopARTintervention in the community, measur@dl2months,24
months and 36 months

0 Lossto-follow-up rates and missed dispensations of ARVs among health
cener attendees whinitiated HIV care and ART aftarommencement of
thePopARTintervention in the community (and also in the control
community during the sae period of time), measured using routine health
center data

1 ARV drug resistancésubject to funding

0 ARV drugresistance at 2dhonthsin HIV -infectedmembers of the
Population Cohorivhoinitiated HIV care and ART aftarommencement
of the PopARTinterventionin the community, among individuals who are
not virally suppressed at 24 mon{ssibject to fundinp

0 ARV drugresistance itdlV -infectedmembers of th€opulation Cohort
whoinitiated HIV care and ART afterommencement of the POpART
interventon in the community, measured retrospectively on samples
collected at enrollment and 12 months, among individuals who are not
virally suppressed at 24 monttsuibject to funding

o ARV drugresistance, measured at 12 months, 24 months, and 36 months,
amongparticipants withincident HIV infection after enrollment in the
PopulationCohort(subject to fundiny

Note: Viral load/drug resistance testing will be performed at the 24 month
visit, as a measure of treatment adherence, among HIV infected members of
thePopulation Cohortrather than delaying to 36 months. If the 24 month data
on this indicate a significant ndrar of participants not virally suppressed/with
drug resistance, then additional funding may be sought to analyse these data
again at 36 months thePopulation Cohorand/or thePopulationCross
Sectional Surveyata from the 24nonth visitmaynot be aailable until some
time after the study ends

T HSV-2incidence

o Incident HSV(2 infections aB6 months for all individuals in the
Population Cohortvho were HS\(2-uninfected aPCO.
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1 HIV disease progression, retention in care, death

0 CD4 cell courd, WHOSstaging events, retention in care and death among
Population Cohorparticipants initiating ART after commencement of the
POpART intervention in the community, measured using routine health
center data

o0 CD4 cell cours, WHO staging events, retention in care and daatbng
health center attendees windiated ART aftecommencement of the
PopART interventionn the community, measured using routine health
center data

1 ART toxicity

o ART safety and clinical events amoRgpulation Cohorarticipants
initiating ART aftercommencement of the POpART interventiorihe
community, measured using routine health center data

0 ART safety and clinical evengsnonghealth center attendees who
initiated ART aftecommencement of &WPopART interventiom the
community, measured using routine health center data

1 Sexual risk behavior

0 Selfreported sexual risk behaviat Enroliment, 12 month24 months
and 36 montha thePopulation Cohort

o0 HSV-2 incidence, listed above as@parate secondary outcome, serving as
a biomarker for sexual risk behavior

i Case notification rate of tuberculosis

o Case notification rate of bacterologically-confirmed TB diagnosed among
the general population of patients seeking care at health cesitesoaded
by health centers

o TB mortality among TB cases in the community as recorded by health
centers

1 HIV-related stigma

o Selfreported data ostigmaindicatorsat enrollment, 12 months, 24
months and 36 month& thePopulation Cohort

o Qualitative nterviews in selected members of tfeneralpopulation in
Arms A, B, and C

7.7  Secondary Objectivedor CaseControl Studies

1 Carry out caseontrol studies to examine factors related to:

o Uptake of HIV testing during the first round of hotibased testing iArms
A and B

o Uptake of immediate treatment in Arm A
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0 Uptake of HIV testing during the second round of hdrased testing in
Arms A and B

7.8  Secondary Objectives for QualitativeStudies

1 Use qualitative and quantitative methods to:

0 Assess popular understandioigHIV testing and treatment at study
initiation and during implementation

o Evaluate thecceptability and functioningf the CHiPs in Arms A & B

o Evaluate the acceptability of interventions and the barriers to access in
Arms A & B

o Document the effect of thatervention on social networks, stigma, sexual
behavior, alcohol use, gendasised violence, HIV identity, other HIV
prevention options and community morale.

o Evaluate the process and challenges of community consultation and
applying ethical principles.

7.9  Secondary Obijectives Related to Economic Evaluation

Three secondary objectives of this study are concerned with economic evaluation of the
intervention:

1 Measure the incremental cost of the two intervention packages through
systematic recording of costs meérvention and control communities.

1 Estimate the effectiveness and eeffectiveness of the intervention packages
and alternative packages, both in the chosen study populations and in other
populations by fitting mathematical models based on the empiata from
the trial, including data related to cost.

1 Measure the burden experienced by local health centers due to implementation
of the intervention in the community

Economic analysis will seek to assess the incremental health benefits of the imenvent
relation to its incremental cost, and will be integrated with the modeling described above in
Section 7.5. The main focus will be on costs to the health services, including equipment,
materials and personnel. Incremental cost of the interventioh beil estimated by
comparing health services utilization and associated costs between the three study arms. We
will be careful to separate out the costs of the intervention and the costs of the evaluation.

Benefits will be assessed in terms of lifetime change in quality adjusted life years (QALYS)
and/or disability adjusted life years (DALYSs) brought about by the interventions relative to
the control arm. Health related quality of life will be measuwéth a generic instrument
suchas SF36 or SF12. Lifetim@ojections of health and health services utilization will be

HPTN 071 Versior8.0 Page84 of 166
16 NovembeR015



modeled under a range of assumptions based on current epidemiological and health service
evidence. Probabilistic sensitivity analysis will lged to assess uncertainty.

By combining cost data with impact estimates from the trial, we will be able to obtain direct
estimates of cost per HIV infection averted. The costing data will be integrated with
modeling results and quality of life informatido derivecost per QALY and/or DALY

using different time horizons. These data will also be used in mathematical models to
explore the likely coseffectiveness of the same intervention in different settings, and of
alternative intervention packages iresle or other settings.

The 3arm trial design will allow us to compare the short and long term differencesin cost
effectiveness for the two combination prevention packages based on immediate treatment
or treatment according to currdotal guidelinesAdditional data on secondary outcomes
including TB incidence and other clinical events will provide improved QAdnd/or

DALY estimates.

The economic evaluation will mainly rely on data from the Population Cohort via a
guestionnaire, supplementég healthservice facilities data. More specifically, we will
collect data that will allow us to calculate the following benefits and costs.

We will estimate the benefits of the interventions to individuals, measured by the impact on
QALYs/DALYs, and impact on wdrand home duty productivity (caring for children and
seniors), approximated by employment status, occupation and educational statasr A
benefit of the interventions sreducedateof HIV-related illnesses, with positive health
impacts to the indidual, and saved health care costs to society.

We will estimate the wider benefits of the interventions to the commurhig is mainly

the prevention effect of the interventions, in the form of averted secondary HIV infections.
We place an economic vawn those averted infections. This comprises a) the health
benefit (saved QALYs/DALYSs) of averted HIV and related illnesses, and b) the averted
health care costs (assuming standard care) for the study communities. Further, we consider
the indirect benefito children (both infected and not infected) of mothers receiving the
interventions, measured in probability of survival (we do not collect quality of life
information for children).

We will generate estimates of the costs to the health care systemowdimy the
interventions, such as clinical assessment, testing and drug provision for ART. This includes
costs for treating drug resistance, toxicities, side effects and adverse events. We will
consider ondime costs, for example for building and traigj and apportion them to the
interventions. We will also consider recurrent costs for personnel (wages and related costs,
e.g. pensions), the ART drsigother drugs, laboratory tests, materials, equipment and
supplies, transport costs for staff or patse(if covered by the health care system), and
overheadsWe will collect aggregate data from health service facilities involved in the trial,
and apportion these to individuals based on health service usage inforrfattencan

obtain reliable data fromatient records held healthcare facilitieghrough some members

of the Population Cohortand/or a small scale additional survey of a random sample of
patients as they vishiealthcare facilitiegn selected communities, we will calculate actual
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costs 6 treatments; otherwise, we will calculate average costs for typical usmalthcare
facilities. This process requires assumptions, and we will conduct sensitivity analysis to
validate our estimates. Further, as the cost estimates rely on health sgitiaagon
information collected via questionnaire retrospectively for the gersdd we will conduct
validation to address potential recall bias.

The program may divert scarce resources from other health programs, and in order to
evaluate this indirdeffect, we will obtain information via qualitative interviews with

senior health care management in selected communities. We will further collect
information on the costs to the patients of receiving the interventions, including the costs
of adverse evdn and drug resistance. Costs to individuals may comprise costs directly
associated with treatment (frequency, duration and nature of contacts with health services,
travel time), user fees, costs of tests, drug costs and other payments related to treatment
time costs (valued by lost earning opportunity) and other doftsmation on those items

will be collected from the survey members.

We plan to complement the economic evaluation with additional work looking at broader
outcomes, such as the impact on children of improved parental survival, and the impact of
improved health status on individual productivity, participation in the laboketa

poverty and wider macreconomic effects on the economygtimhates of the benefits of
improved survival and health from other studies can be integrated with the modeling work
to obtain estimates of broader societal gains. If the trial shows thateintens are

effective, it will also be important to model the projected-@ffgctiveness of widescale
intervention using more streamlined systemdadivery.

Outcomes for secondary objectives related to the economic analysis are summarized in
Table9.
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Table 9- Summary,

outcomes for secondary objectives related to the economic analysis

16 NovembeR015

SSECIeETRY Data sources Subsample Specific measures Assumptions SEEBEERY CEIE) el
outcomes P P P sources required? collected?
Health care Populati F q ves. [ifeti f
utilization and opulation Al requency, types an es, lifetime costs o Each visit
GEE Cohort reason of visits HIV care
Routine patient | HIV+ and MC Diagnoses and types Aggregatlon into groups Yes, lifetime costs of Throughout
. with homogenous HIV care from other .
records patients of treatments . trial
resource use studies
Routine facility | Selected Health care utilization | Facilities are Yes, aggregate data One time,
data facilities aggregated representative from Dept. of Health rolling
Survey of facility | Selected One time and recurrer| Facilities are Yes, aggregate data | One time,
costs facilities costs representative; from Dept. of Health rolling
Costs of Populati HIV+ and MC f | costs| A jon i { Yes, private |
accessing care to opulation /+an L}ser ees, travel costy Aggregation into groupy Yes, private insurance Each visit
L Cohort patients time costs of typical travel costs | coverage, travel costs
individuals
uality of life . . i
Quality Population Generic measure of Standarq ass“mp“or.‘s . -
All of generic quality of life| Yes, preference weight| Each visit
Cohort health .
Instruments
Work anq home Population Data on employment Association between Yes, wage rates for
productivity b All empioy occupation and wage » Wag Each visit
Cohort occupation rate occupations
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Burden on care-

Caregivers of

ivers i i

L Population HIV+ and Da;a'(')n caring Alternative occupation ves, burden of care, Each visit

Cohort activities wage rates
orphans

Child survival Population Al Mortality information Yes, official death Each visit
Cohort records
Routine patient All Mortality information Yes, official death Throughout
records records trial
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7.10 Process Measures

Several process measures will be recorded in Arms A, B, and C to evaluate the
implementation and delivery of the PopARiferventions. These measures evaluate
processes that are intermediary between the provision of the intervention and achievement
of the primary outcome. These measures will be important therefore in understanding how
and why the intervention is (or is nat)ccessful in producing that outcome. Further,

those data that are collected from CHiP teams or health centers (as opposed to research
cohorts) can be reviewed by the study team during the study period and can be used to
make reatime adjustments to degyment of the intervention to improve its effectiveness.

1 Uptake of PMTCT

o Selfreported use of services for PMT@t Enroliment, 12 monthg4
months and 36 monthamong HI\tinfected women in thPopulation
Cohortwho had been pregnant in the prior 12 months

o Uptake of PMTCT services at health centers
o0 Uptake ofPMTCT as indicated in dateollected in households by CHiPs
1 Uptake of male circumcision

o Selfreported circumcision status/upéét Enrollment, 12 monthg4
months and 36 monthef men in thePopulation Cohort

Uptake of circumcision in the community as indicated in health center data

o Uptake of circumcision as indicated in datdlected in households by
CHiPs

1 ART screening and uptake

0 The proportion oPopuktion Cohortmembers, identified as HRAfected
who screen for ART eligibility, and who subsequently initiate ART

o Proportion of community members, identified as HiWected in data from
CHiP teams, who screen for ART eligibility, and who subsequentigtai
ART, as indicated in health center data

1 HIV testing and retesting

o0 Selfreported recent HIV tesignat Enrollment, 12 month&4 monthsand
36 monthsn thePopulation Cohort

o The number of adults (16 years and older) in the household and the number
of HIV tests performed as indicated in data from CHiP teams and health
centers

1 Time between HIV diagnosis and initiation of care

0 The proportion oPopulation Cohortnembersnitiating HIV care within3
months ofa positiveHIV diagnosis
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0 The proportion oEommunity membermitiating HIV care within 3
months of HIV diagnosis as indicated in data from CHiP teams (provision
of HIV positive result) and health center data (date of care initiation)

7.11 Tabular Summary of Outcomes

Table10 provides a summary of HPTN 071 objectives and outcomes including the source
of the outcome data
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Table 10- Summary of Study Objectives and Related Outcomes

PC= Population Cohort PX= Population CrossSectional Survey Ca-Co= Casecontrol

CHiPs= Community HI\-care Providers

Research Participants

Community
members

Objectivesand Outcome Measures

PC at
baseline

PC at
12m

PC
at
24m

PC at
36m

PX at
36m?

Uptake
CaCo

Qualitative
Research

CHiPs | Routine
Data Health

(Arm Center
A&B) Data

Effect of the interventions oh

HIV incidence

HIV ifection between 0 and 36 months among those
testing HIV negative at enroliment (primary objective)

HIV infetion between 0 and 12 months in those testing H
negative at enrollment; HIV infection between 12 and 24
months in those testing HIV negative at 12 months;
HIV infection between 24 and 36 months in those testin
HIV negative at 24 months

(secondary objdive)

Community viral load'subject to funding?

Viral load in a subset alpproximately75 HIVinfected
cohort/survey members per community

Viral load in all HIMnfected cohort members

ART adhegnce and viral suppression

HIV viral load among cohort/survey members initiating A
after intervention roHout (if fundedy

HIV viral loads among health center attendees initiating
ART after intervention redlut (if viral load available)

Selfreported ART adherence among cohort/survey
members initiating ART after intervention rollt

Lossto-follow-up rates and missed dispensations of ARV
among health center attendees on ART

Antiretroviral drug resistancgsubject to funding?

Drugresistance among subset otohort/survey memberg
who are orARTwith detectable viral load

Drugresistance testindor cohort/survey members who
have resistance at 24 months

ART resistance at 12 months, 24 months, and 36 montH
among cohort members who acquire HIV infection durin
the follow-up period

HS\2 incidence

Incident HS\2 among cohort membemsho areHSW2
negative atPCQ(does not include PC participants enrolle
at the PC12 visit)
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HIV disease progression, retention in care, and death

CD4 cell coustWHO staging events, retention in care af
death among Population Cohort participants initiating Al
after commencement of the PopART intervention in the
community, measured using routine health center data

CD4 cell coust WHO staging eventstention in care and
death among health center attendees who initiated ART]
after commencement of the POpART intervention in the
community, measured using routine health center data

ART toxicity

ART safety and clinical events amadport/survey
members

ART safety and clinical events among health center
attendees (based on clinic data)

Sexual risk behavior

HSW2 incidence (independent secondary objective aboy
serving as a biomarker for sexual rishavior

Selfreported sexual risk behavior

Case notification rate of tuberculosis

Case notification rates of bacteriologicatignfirmed TB
diagnosed among health center attendees as recorded
health centers

TB mortality among TB cases in the community as reco
by health centers

HIV-related stigma

Selfreported data on stigma indicators collected from
cohort members

Qualitative interviews conducted with members of gene
population

Process Measures

Uptake of PMTCT services

Selfreported use of PMTCT services at amongihkfBcéted
cohort/survey members who were pregnant in the prior
months

Uptake of PMTCT services at health centers

Selfreported uptake of PMTCT in the community

Uptake of male circumcision

Selfreported circumcision status/uptake among
cohort/survey participants

Uptake of circumcision at health centers

Selfreporteduptake of circumcision in the community

ART Screening and uptake

The proportion of cohort/survey members identified as-H
infected who screen for ART eligibility, and who

subsequently initiate ART
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The proportion oEommunity members identified as HIV
infected who screen for ART eligibility, and who X X
subsequently initiate ART

Uptake of HIV testing and retesting
Selfreported recent HIV testing among cohort/survey X X X X X

Number of adults imouseholds and the number of HIV X X
tests performed in each community

Time between HIV diagnosis and initiation of care

The proportion of cohort members initiating care within § X

months of HIV diagnosis X X X X X X
The proportion oEommunity members initiating HIV carg X X
within 3 months of HIV diagnosis

P AAY3 ljdzk fAGEFGADBS YSGK2
Assess popular understanding of HIV testing and treatmen

X
Evaluate the acceptability and functioning of the CHiPs in

X
Arms A& B
Evaluate the acceptability of interventions and barriers to

) X

access in Arms A & B
Document effect of the interventions on social networks,
stigma, sexual behavior, alcohol use, gendeaised violence, X
HIV identity, other HI\prevention options & community
morale
Evaluate the process and challenges of community X

consultation and applying ethical principles
Through mathematical modeling and health econon
YS(iK2RAX
Measure the incremental cost of the two intervention
packages through systematic recording of costs in X X
intervention and control communities'
Estimate the effectiveness and casffectiveness of the
intervention packages and alternative packagés
Measure the burden experienced by local health centers d|
to implementation of the intervention in the community
aNot currently funded. Will be implemented if funding can be acquired
b Consent must be obtained to access health center recordBdpulation Cohonmnembers
¢ Explanatory research related to the outcomes/objectives indicated

d Cost and effectiveness objectives will be addressed through analysis of deidentified data from health centers regarding cbisis use, in addition to specific questions asked of the
Population Cohort
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8.0

HUMAN SUBJECTS CONSIDERATIONS

8.1 Collaborative Partnerships

At all stages of the development of this research protocol community representatives have
been involved in the design and have engaged with the research team to finalize the
intervention and study questions. The reseagams will continue to actively engage with
the study communities at various levels (for example with government structures,
healthcare facilitieat management and worker level, existing community forums and
stakeholder groups) utilizing a range of comneation and interaction strategies, as
appropriate. In both countries, study committees will be formed with representation from
trial staffand incountry stakeholders (from governmental to community representation)
to provide guidance and feedback to thelg team.As indicated in the earlier section on
community engagement, partnerships and CABs worked with/established during the
ZAMSTAR study will be reviewed for this study to ensure that all community groups and
interests are represented.

8.2 Social Value

As described in Section 1, the worldwide burden of HIV infection continues to grow, with
populations in suSaharan Africa particularly afflicted with high rates of HIV prevalence
and incidence. If this study is able to show that providing a combinatamention
intervention including universal testing and treatment is effective in slowing the spread of
HIV in communities and is cogfffective, it could provide a path forward to lowering the
burden of HIV in suSaharan Africa and throughout the waaltd, importantly, in the
communities and countries in which the study will be performed. The value of a highly
effective prevention intervention for the economies of countries, communities and
persons, the reduction in morbidity and mortality, the vadugetlth infrastructure and

even political stability could potentially be large. The multifaceted approach of the
intervention, incorporating strengthening and promotion of PMTCT, male circumcision,
and universal testing and treatment, offers value tonwamity members whether they are
men or women, already infected with HIV or uninfected. The health systems
strengthening component of the study, which will be implemented in all three study arms,
promises to offer value to all of the communities in theystaden if the intervention

cannot be shown to lower HIV incidence.

8.3  Scientific Validity

This study will provide evidence to either support or refute the mathematical model
discussed earlier, which has indicated that if a high proportion of the popatidre
tested, with those found Hhnfected offered immediate ART, HIV infection may be
reduced substantially within two years, and potentially eliminated as a public health
problem in the longer term. The study has been powered to determine the intpact of
interventions on the primary and secondary endpoints. The-cooftmunity cluster
randomized study design chosen for this study has, we believe, the best chance of
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providing an answer to the research question: "Can universal HIV testing and iatensifi
provision of HIV treatment and care reduce populatewel HIV incidence?"

The study will be conducted according to the most rigorous standards of research and is
therefore expected to give definitive answers about the process of implementing the
intervention as well as the impact of such an intervention at community level. The study
results will be shared throughout the study with national and international-padicgrs

to ensure that the findings are understood and that lessons from the study are
implemented.

8.4  Fair Subject Selection

This study will be carried out in areas of Zambia and South Africa that are known to have
a high prevalence and incidence of HIV infection. These areas are continuing to
experience severe generalized HIV epidemics pivalence levels of 180% in many

areas. Most of the communities chosen for this project are communities that have already
been involved in similar commun#yased research projects such as ZAMSTAR (Zambia
and South African TB and AIDS Reduction Studiere are both advantages and

di sadvantages to involving O0research exper.i
such as this. Communities can theoretically become over researched and placed at risk for
Ar es e a-+oahwitbcommunity members rettant to become involved in additional
research and becoming disillusioned with research related burdens (e.g. time spent,
intervention risks, risks to privacy etc.). On the other haachmunitieghatare already
accustomed to and well informed abouesash processes can be considered to be in a

more empowered position to engage in a research initiative such as HPTN 071, than
“research naive" communities. Community leaders will be accustomed to engaging with
research teams and structures such as contyraghrisory boards (CABs) will already be
established and functioning.

The research teams in both Zambia and SA have discussed this issue with the respective
government authorities and a joint decision was taken favoring existing research sites and
communties over new ones for this very reason. Formative resealidbe conducted

prior to the start of the study to document existing community engagement structures in
each community and their level of functionwgh additional action taken to improve the
functioning of these structures, where necessary.

Care will be taken to ensure that community related research risks and burdens are
minimized and that@ammunity benefits are maximiz¢8ee Section 8.5)

All population members in the intervention commigstwill be encouraged teceive

homebased HIV counseling and testing and to receive the health education, symptom
screening and referrals that are includethe intervention.The health information of

adult household members who provide consent if@odmnation of minors for whom

consent has been obtained from parents or guardialhbk recorded irthe CHiPs

database to allow follow up on referrals and linkage to care by CHirs CHiPs

interventionwill be offered throughout the communiipcluding towomen andninors

hardtor each popul at i-roinssk agwrdo ihs g hb eHdavsus e t hi s
relevant to the health needs of these groipsommunitiesvheretheimmediate ARTis
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offeredoutside of local guidelineshoseyounger thari8 will not be eligible, in
accordance withocal regulations regarding the age of consent for rese&totvever, to
the degree that local guidelines do allow minors to initiate immediate ART, this will be
implemented.

85 Risk-Benefit Assessment

This communiy-basedgclusterrandomizedstudy can potentially incur risk of harm at
both a community and andividual level. Likewise studyelated benefits may accrue at
both an individual and a community level.

8.5.1 Community Level
8.5.1.1Benefits

At thecommunity level, matamatical modeling suggests that the PopART intervention
may result in a substantial reduction in HIV incidence and, if sustained over time, to the
eventual elimination of HIV as a public health problem, with a wide range of health and
sociceconomic benet. Child morbidity and mortality should also be significantly
decreased through both the direct effects of the intervention on rtotbieitd

transmissiorof HIV and the protection of the health of Hinfected mothers. In addition

to intervention effea on HIV transmission, the universal testing and counseling program
is designed to promote acknowledgement and acceptance of HIV as a cormdaity
health problem potentially resulting in lessening of H&lated stigma and discrimination.
While the contol communities will not benefit directly from the interventiam]east until
such time as immediate eligibility for AR$ offeredin Arm C communitiesthe project

will ensure that a standard of care is provided in these communities. In additiorridlthe
shows that the intervention is highly effective and -&ffctive, leading to wider scale
roll-out of the program, efforts will be made to ensure that the control communities are
among the first to benefit from this wider implementation.

Networks @ stakeholders that will be created through the implementation of the study
interventions will not only improve communication between community groups but will
also be a catalyst for reinvigorating social connections that have been thréatireed
wake d poverty and HIVAIDS. Previous experience with tZMSTAR study suggests
that these networks can be useful for advocating for research and improving research
literacy.

8.5.1.2Risks

Any communitybasedesearch project may present risks to a community. Comi@sinit
may feel disempowered by having a research agenda imposed on them or they may be
placed at risk of stigmatization by the publication or dissemination of research results.
Large community research projects may disrupt iotmamunity social structuresd
networks that are not always easily understood by an external research team.

For this particular project at community level, there is the risk of behavioral disinhibition
if the widescale provision of testing, treatment and male circumcision are assumed to
reduce risk and thus encourage unsafe sexual behavior. Extensive cguatsahn
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individual level andHIV prevention educatioat a broader community level will attempt
to minimize this risk, which unfortunately is known to be potentially present with most
HIV prevention studies. We will also seek to measure such harms troollggttion of
process data as well as specific-stindies as outlined in the Research Plan.

An additional potential community related risk involves the possible burden that could be
placed on existing health services. Existing health services areyatreaeburdened due

to inadequate resources and overwhelming disease rates.-ealtivorkers may be
recruited into study teams and leave their current posjtiemrsening the problem

8.5.1.3Minimiz ing Risks to Communities

Communities will not be named inyapublication or dissemination of results of the study.
Well-functioning community engagement structures (such as CABs) will help to mitigate
risks at community level by advising the study team and representing the views of the
communities. In addition theesearch team will actively solicit and report any instances of
perceived social harm. We will aim to recruit CHiPs that are residents of their respective
study communities and many of the field study staff will have either previously lived or
worked in he communities which will give them an advantage in terms of relating with
participants and other stakeholders.

Health service burden will be minimized by leveraging additional funding to the
Ministry/Department of Health to enable additional staff teramed and recruited. These
staff will work for the duration of the study and it is likely they will contirmuneas
Ministry/Department of Health employeasthe end of the study due to natural attrition
and increased demand (many services are curnemdgrstaffed in respect to the stated
staffing establishment). Study teams will work closely with government agencies and will
not entice staff away from them by offering differential salary packages.

Communication will be maintained with study commursitier the duration of the study

and a welldeveloped exit strategy will be planned with the input of all stakeholders and
community engagement structures to ensure that there is a seamless transition from study
to routine healthexvices at the end of tlstudy

8.5.1.4Risk-Benefit Assessmenat Community Level

The mathematical models suggest, and we beltbaé overall benefits from the proposed
intervention program would greatly outweigh any risks or harms at community level.
Nevertheless, we acknowledge thaitne communities and individuals may be placed at
increased risk as a result of the intervention. It is therefore important to put appropriate
measures in place, as described abovmjtigate these possible harms.

8.5.2 Individual Level
8.5.2.1Benefits

Thereis a wide range of benefits at individual level. Knowledge of personal HIV status
provides a portal to treatment and care services forikiidtted patients while HIV
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